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Foreword 
The pine nut is the seed of the pine tree, a coniferous resinous tree of the Pinaceae family, with 
premium pine nuts originating from the Pinus pinea species. Australia has only two current 
commercial-scale Pinus pinea growers, with one of the orchards being approximately 370 hectares. 
While pine nuts are a longer-term investment compared to many of the other horticultural produce, 
farmers have the opportunity to add regenerative and carbon farming practices to their orchards for 
some short-term returns.  

The development of a feasibility report is the first phase in identifying growth potential for the 
Australian pine nut industry; phase two of this project the development of a research, development 
and extension plan.  

This feasibility report is the result of extensive desktop research and stakeholder consultation across 
the Australian pine nut industry to determine the potential of pine nut production in Australia and to 
provide recommended next steps to further establish the Australian pine nut industry.  

The Establishing a pine nut industry: Feasibility report has been produced as part of AgriFutures 
Australia’s Emerging Industries Program, which focuses on new and emerging industries with high 
growth potential. Emerging animal and plant industries play an important part in the Australian 
agricultural landscape. They contribute to the national economy and are key to meeting changing 
global food demands.  

Most of AgriFutures Australia’s publications are available for viewing, free download or purchase 
online at www.agrifutures.com.au.     

 

Michael Beer 
General Manager 
AgriFutures Australia 
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Introduction 
Pine trees are evergreen, coniferous resinous trees of the Pinaceae family. They produce edible nuts 
that are considered a delicacy and were a part of staple food in ancient times. More recently, they are 
considered a gourmet product and form an essential ingredient in many traditional recipes. The Food 
and Agriculture Organization of the United Nations (FAO) considers pine nuts as the highest valued 
dried fruits in the international market (Food and Agriculture Organization of the United Nations, 
2011, p. 4). 

The Australian Nut Industry Council’s (ANIC) submission to the Productivity Commission Inquiry 
into the Australian Government Research and Development Corporations Model, 2010, highlighted 
that investment into the tree nut industry in Australia (including pine nuts) could yield competitive 
advantage on a global scale and considerable public and environmental benefits. The success of other 
nut industries in Australia, such as almonds, walnuts, pistachios, hazelnuts, pecans, macadamias and 
chestnuts, offers a perfect opportunity to establish pine nuts as the next industry. 

The report looks at the feasibility of establishing a pine nut industry in Australia, especially the 
‘critical mass of product’ required for import replacement and to develop an Australian export market. 
It also explores how pine cultivation could benefit the agroforestry sector and examines long- and 
short-term investment outcomes that could improve the attractiveness of the pine nut industry. The 
species under consideration is the European stone pine or Pinus pinea, the most sought-after pine nut 
in the culinary world, and superior to the Korean pine (Pinus koraiensis) mainly produced in China. 
Pinus pinea is also known as Italian stone pine or umbrella pine (Gilman & Watson, 1994). 

The National Farmers’ Federation has announced a vision for Australian agriculture to exceed a 
farmgate value of $100 billion by 2030. ACIL Allen’s baseline projections estimate a farmgate value 
of $84.3 billion by 2030 (AgriFutures Australia, 2019, p. 8). As a supply-dependent market 
(Sharashkin & Gold, 2004) and a high-value product, the pine nut industry also has the potential to 
add a significant farmgate income to help reach the $100 billion target. In its 2019-20 Mission, the 
International Nut and Dried Fruit Council (INC) highlighted the need to stimulate and facilitate a 
sustainable growth in the global nut and dried fruit industry, with particular reference to supporting 
opportunities presented by the increasing global consumption of pine nuts (International Nut and 
Dried Fruit Council, 2020, p. 5). 

This report indicates how stone pine cultivation presents a productive, profitable, competitive and 
sustainable opportunity for the Australian farming sector. This Feasibility Report is best read in 
conjunction with the Strategic RD&E (Research, Development & Extension) Plan for Pine Nuts 
Industry 2022-2032. 
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Pine nuts industry analysis 

Market landscape 

The International Nut and Dried Fruit Council (INC) indicates that although pine nuts account for 
only about 1% of the global nut consumption, they command a premium price in the market. 

In the last decade, global pine nut production varied from year to year, with the largest production in 
2014-15 at 39,950 t (Figure 1). The 2019-20 production, at 17,220 t, is about 50% lower than this 
peak. This is largely due to the industry’s exposure to pests and diseases that have significantly 
reduced global production capacity. The largest producer of pine nuts is China at 34% of global 
production, followed by Russia and Korea at 20% and 17% of global production, respectively (Figure 
2). Global production of Asian pine (~89%) is led by China, Russia, North Korea, Pakistan and 
Afghanistan, while that of Mediterranean pine (~11%) is led by Turkey, Italy, Portugal and Spain; 
other countries accounted for only <1% of the production.  

 

 

 

 

 

 

 

Figure 1: Global pine nut production 

 

 

 

 

 

 

 

 

Figure 2: Top countries producing pine 
nuts 

Global pine nut exports have increased 290% in the decade to 2018 (Figure 3) (International Nut and 
Dried Fruit Council, 2020, p. 39). China is the leading exporter (~66%) followed by Germany and 
Netherlands (~20%) that act as transit countries for nuts imported in Europe, and hence are classified 
as major exporters (Figure 4). Turkey, Italy, Spain, Pakistan, Russia and other countries make up for 
only about 14% of global exports. 

 

 

 

 

 
 
 

 
 

 

 

Figure 3: Global pine nut exports between 
2008 and 2018 

Figure 4: Top countries exporting pine nuts 
in 2018 
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Source: International Nut and Dried Fruit Council, Statistical Yearbook, 2019/20, page 38. 

The major importers of pine nuts in 2018 were Germany, United States of America (USA), Italy, 
Netherlands, France and United Kingdom (Figure 5). The two major growing markets for pine nuts in 
terms of volume are USA and Europe. From 2008 to 2018, their imports significantly increased, by 
236% and 347%, respectively. In the same period, Australian import of pine nuts increased by 286%, 
from 174 t to 498 t.  

 

Figure 5: Top countries importing pine nuts in 2018 

Source: International Nut and Dried Fruit Council, Statistical Yearbook, 2019/20, page 40. Market Opportunity for 
Pine Nuts 

The total global shelled pine nut export in 2018 was 19,747 t (International Nut and Dried Fruit 
Council, 2020, p. 40). At an average wholesale rate of $85,700/t (Awan & Pettenella, 2017, p. 371) (€ 
averaged and converted to AU$), this amounts to a $1.692 billion industry. Australia imported $29.52 
million worth of pine nuts in 2019 (UN Comtrade Database, 2019) (US$ converted to AU$). The 
global pine nuts market is expected to grow at a compound annual growth rate of 8% over 2020-24 
(ReportLinker, 2020), and likely at the same rate beyond 2024. This growing trend presents a 
significant opportunity for Australia to capitalise upon. 

The production of pine nuts in Mediterranean Europe is declining because of the spread of a locally 
acquired fungal disease in pine nut plantations (Awan & Pettenella, 2017, p. 367). As a result, Europe, 
once a major exporter of premium pine nuts (Pinus pinea), is now one of the largest importers (Centre 
for the Promotion of Imports, 2019) of the inferior quality pine nuts (Pinus koraiensis), derived 
primarily from China, Korea and Mongolia. Cultivation of Pinus pinea will enable Australia to restore 
some of the global supply of premium pine nuts, the demand for which seems insatiable. 

Stone pines grow in hot and cold conditions and in sand and clay soils, which makes it suitable for the 
Australian climate. Similar stone pine plantations in Marlborough, New Zealand yield pine nuts that 
are now exported to Australia and globally. At a wholesale price of $80/kg and a conservative 
estimate of 100 kg/ha of pine nut production, every 1,000 ha of pine plantations could amount to a 
gross value of product of $8 million per annum. 

Another opportunity is within the value-added products line where Australia can also supply pine nut 
paste, flakes, dices and slices, to name a few options. The reputation of the Australian brand and 
consumer trust in unadulterated products is likely to yield benefits if such value-added products are 
marketed.  
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Regulations for commercial-quality pine nuts 

The United Nations Economic Commission for Europe’s (UNECE) Working Party on Agricultural 
Quality Standards has developed commercial-quality standards for pine nuts. This standard is known 
as UNECE Standard DDP-12 concerning the marketing and commercial quality control of pine nut 
kernels. 

The UNECE DDP-12 lays down the standards for decorticated pine nuts kernels intended for direct 
consumption or for food when intended to be mixed with other products for direct consumption 
without further processing (UNECE Working Party on Agricultural Quality Standards, 2013, p. 3). 
The standard sets out provisions for pine nut characteristics and quality, moisture content, size, 
presentation, and packaging and marketing. 

Quality control, processing and packaging of pine nuts while adhering to these standards could help 
easy access to the export market. It will also help promote Australian produce in domestic markets 
and could well form the basis of Australian pine nut production standard.  

SWOT analysis of pine nut industry 

The SWOT analysis highlights some of the strengths, weaknesses, opportunities and threats for the 
pine nut industry before, during and after establishment.  

Strengths 

• Generally, pine nuts are a high-value product. 
• Pinus pinea is a particularly high-quality species and can fetch a premium price locally and 

globally 
• Stone pines have a lower water requirement than most other nut varieties and therefore suit 

the dry Australian climate.  
• Orchards can be in locations with marginal soils, thereby limiting the initial investment 

primarily governed by cost of land. 
• Global demand for pine nuts is increasing, and there is a shortage in supply. 
• Consumers already know pine nuts, which improves the market readiness of the produce. 
• Pine nuts can operate as a circular economy. After kernels are retrieved, oil can be extracted 

from pinecones, and the residue can be used to produce biochar, thereby leaving no or 
minimal waste products.  

• Labour requirement for ongoing orchard management is low. 
• Extensive overseas research can be used to guide the establishment of Australian industry. 

Weaknesses 

• Lead time for new plantations for commercial yield or to reach maturity is 10-15 years.  
• Return on investment does not begin for 10-15 years. 
• Australian branded pine nuts are non-existent and new to the market. 
• There is no established pine nut industry body that can unite and promote the industry. 
• An industry levy to fund research and other activities is not yet established. 
• Fluctuations in supply depend on the rainfall and climatic conditions during the cone 

maturation period.  
• Lack of research capability and expertise in Australia specific to cultivation and 

domestication of stone pines. 
• No distinction in marketing of current product (superior/inferior), which could make it 

difficult for superior and premium-priced products to break into the market. 

http://hort.ufl.edu/database/documents/pdf/tree_fact_sheets/pinpina.pdf
http://hort.ufl.edu/database/documents/pdf/tree_fact_sheets/pinpina.pdf
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Opportunities 

• Import replacement through domestic produce will promote self-sustainability of the industry. 
• Declining European production is an opportunity to restore the global supply of superior-

quality pine nuts. 
• Other nut industries are well established in Australia, so pine nuts can tap into their existing 

supply chains and markets.  
• An industry body for pine nuts can seek support from the Australian Nut Industry Council, 

which has a large network, to raise the industry profile. 
• The industry presents a promising opportunity to contribute to the Australian agriculture’s 

vision of exceeding farmgate value of $100 billion by 2030. 
• Australia can establish and market its pine nut industry as a sustainably farmed premium 

product to access a niche in the global market. 
• Longevity of stone pine trees could also help claim credits for carbon sequestration. 
• Opportunity to introduce value-added products into the market, e.g. paste, meals, slices. 
• Gourmet market is willing to pay premium for better quality (superiority) and also for 

sustainably produced product.  
• Land between tree rows can be used for other purposes to realise early and short-term 

financial returns.  
• Participating in regenerative farming movement to restore degraded land. 

 
Threats 

• Plantations may be susceptible to exotic pests and diseases that could arrive in Australia 
inadvertently. 

• Effects of endemic pests and diseases on stone pines is understudied and may pose a threat in 
establishing orchards in certain regions. 

• Orchards could be affected by disasters, e.g. bushfires, flood or severe drought. 
• Social licence to operate in regions prone to bushfires because pine trees are highly 

flammable and seen as fuel.  
• Cheaper (and inferior quality) pine nuts in supermarkets may be a barrier to access wider 

consumer market. 
• Need for specialised drying and processing equipment to value add currently unavailable in 

Australia.  
• Existing nut industries consider pine nuts as a competitor/threat rather than an opportunity.  
• Lack of critical mass to garner grower and/or investor interest in the industry. 

 

Establishing an Australian industry association 

It is recommended that an industry association such as ‘Pine Nut Growers of Australia’ (PNGA) be 
established. This association would act as a peak industry body representing the pine nut growers in 
Australia, and support and promote the commercial growing of pine nuts. 

PNGA would have a key role to play in the Research, Development and Extension (RD&E) Plan for 
Pine Nuts Industry. PNGA’s activities and programs would spread the word about pine nuts as a 
commercial industry and provide information and resources to help current and prospective growers 
adopt best practices. This would include e-newsletters that inform growers of developments in 
research projects emerging from the RD&E Plan, and other technical information relating to growing 
stone pines and managing orchards.  

PNGA should apply to be a member of the Australian Nut Industry Council (ANIC), the overarching 
federation of the tree nut-growing industries in Australia. This will enable PNGA to contribute to and 
leverage off ANIC’s aims to strengthen and unify the nut industry and promote the production, 
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marketing and consumption of nuts domestically and internationally. PNGA should also build 
relationships with other stakeholders, e.g. the International Nut Council (INC), Nutrition Australia, 
Plant Health Australia, Nuts for Life, National Farmers’ Federation, and Horticulture Innovation 
Australia.  

An industry association is generally funded by the members (growers). In this case, the growers will 
have to contribute some seed funding to establish PNGA and take up voluntary roles in the 
management of the organisation.  

The proposed structure for PNGA is as follows. The initial committee roles are focused on 
establishing and promoting the industry to attract attention from growers and investors. 

 

As the industry progresses and PNGA matures, new roles can be added, such as: 

• Processing Committee – responsible for improving product quality 
• Production Committee – responsible for yield and input efficiency improvement through 

breeding and research 
• Audit Committee – responsible for monitoring PNGA’s financial status and compliance. 
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Production of pine nuts 

General suitability 

Stone pine trees can grow in very dry climates and in poor habitats because of their robust root 
system, which makes them suitable for arid Australian regions. Australia’s bioregional and climate 
characteristics are similar to the Mediterranean region, which is favourable for Pinus pinea 
plantations (Mutke et al., 2013, p. 74). The stone pine’s ability to grow in regions with little to no 
rainfall also make it suitable for marginal Australian land with episodic dry conditions that is 
otherwise unsuitable for growing other crops.  

Some studies to identify the Southern Hemisphere provenances of Pinus pinea included pine nut 
samples from Denmark in Western Australia (Loewe-Muñoz & Noel, 2021). It is suggested that the 
growth and breeding potential of Pinus pinea in Western Australia (WA), South Australia (SA), 
Victoria (VIC), Tasmania (TAS) and New South Wales (NSW) ‘can make Australia a world pine nut 
supplier’ (Loewe-Muñoz & Noel, 2021, p. 182).  

Results from proximate composition analysis have shown that pine nuts obtained in some parts of 
Australia have the highest protein and lipids (Loewe-Muñoz & Noel, 2021, p181). There is a 
promising sign that the Pinus pinea harvested across Australia would have similar higher content of 
protein, minerals and other pinolenic acids than the lower nutritional content of Pinus koraiensis. 
Consequently, the stone pine nuts produced in Australia would be able to replace the local imports 
and open opportunities into the export market. 

Climate requirements 

Stone pines can withstand strong winds and even salty sea breezes. Once established in a region, they 
can tolerate dry and wet conditions. Literature suggests that stone pines can grow in United States 
Department of Agriculture (USDA) Hardy Zones 8-10 (American Conifer Society, n.d.), the 
Australian equivalent of which would be Zones 2-4 (Dawson, 1991, pp. 37-39). Plant hardiness zones 
(Figure 6) indicate that most of the regions in Australia would be suitable for stone pine plantations. 

• Zone 2 covers the tablelands of southeast Queensland (QLD), NSW and VIC, and the uplands 
of central TAS. 

• Zone 3 includes much of the southern half of the continent, except for localities on or near the 
coast.  

• Zone 4, because of this warming effect, covers a broad area from coastal QLD across the 
continent to Shark Bay and Geraldton in the west, also includes the Mornington Peninsula, 
areas adjacent to Spencer Gulf and Adelaide, the southwestern coastal zone, Sydney and the 
north coast of NSW, along with a number of localities dotted all around the southern coast of 
the continent. 

 
Recent research recommends a move away from simply following the hardiness zones. It adopts a 
more holistic approach that considers predicted climates to map plant range limits and identify regions 
most suitable for growing a particular species (McKenney et al., 2007, pp. 929-937). 

  



 

6 

 

Figure 6: Plant hardiness zones for Australia 

Soil type 

There is limited information on the optimal soil type and priorities that are suitable for growing pine 
nuts in Australia. A detailed study of chemical and physical soil properties (clay, sand and silt content, 
organic matter amount, pH, cation exchange capacity, and calcium) and topographic variables 
(altitude, slope, and depth) is needed to identify a site suitable for planting stone pines within the 
zones in Figure 6 (Bravo et al., 2011). 

It is often thought that pine species or the needles they drop acidify the soil and deplete the nutrients, 
thereby creating a biological desert in the orchard (Spencer, 2001). On the contrary, pine species grow 
well in acidic soils. The needles, although acidic, do not increase the pH levels of the soil because 
microorganisms neutralise them during decomposition (Erler, 2019). Instead, stone pine plantations 
are suggested as a way to reclaim non-arable acid soils (Spencer, 2001), which may be enhanced by 
regenerative farming practices.  

Propagation 

Pinus pinea is a gymnosperm, i.e. a non-flowering species (Frederico et al., 2009). It is also 
monoecious, i.e. both sexes (male and female cones) can be found on the same tree. The plant needs 
wind pollination – pollen from male cones (that grow on lower branches) of one tree is carried to the 
female cones (that grow on higher branches) of another tree. The reproductive cycle of Pinus pinea is 
about three years from bud differentiation to maturation (Valdiviesso, et al., 2017, pp. 63-68). 

Faster growth and early bearing are possible through propagation via cuttings and grafting (Bono & 
Aletà, 2013, pp. 35-41). Elite seedling varieties can be imported. However, because of the lead time in 
post-entry quarantine requirements (for biosecurity), it is better to establish orchards through cuttings 
or grafting from mature domestic stone pine trees. 
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Plantation 

Stone pines grow to a big tree, from 12 to 35 metres. Higher spacing of trees (lower density) can 
increase the crown diameter (Loewe-Muñoz et al., 2019), which would ultimately yield more 
pinecones. Higher spacing will also allow ample sunlight on the ground that will benefit the inter-row 
and/or cover crops in regenerative farming. 

Figure 7 demonstrates an indicative plantation regime for stone pines in a 10m x 10m grid. It will 
provide adequate spacing for two rows of cover/inter-row crops in either direction. This spacing could 
be reduced to 10m x 8m or 8m x 8m, depending on the type and number of cover/inter-row crops to 
be sown. However, to boost crown development, the spacing should be no less than 7m x 7m (Loewe-
Muñoz et al., 2019).  

Cones do not automatically fall off stone pines when ready for harvesting. A mechanical tree shaker 
can be driven into the rows to shake each tree individually to drop the cones to be collected. The 
space needed to move machinery is another reason for high row spacing in both directions. 

 

Figure 7: Indicative plantation regime for Pinus pinea and inter-row crops 
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Pruning and thinning 

Trees may need to be pruned regularly to remove unproductive lower branches and to concentrate 
growth in the higher branches (Freire et al., 2019). It also promotes and favours horizontal crown 
growth to produce more cones (Pereira et al., 2015).  

Trees can be thinned every 20-25 years – every second tree planted and then every other row can be 
removed. This can offer more timber mass, some of which may be useful as saw logs. Other pruning 
residue and needle litter can be composted in a biocompost reactor or pyrolysed to make biochar, 
which can then be spread in the orchard as a natural fertiliser. 

Fire resistance 

Pinus pinea is more fire resistant than other pine species because of its thick bark (Madrigal et al., 
2019), and is said to be ‘almost four times more likely to survive a fire than the other pines’ 
(Fernandes et al., 2008, p. 249). This is an important characteristic considering that it is proposed to 
locate stone pine orchards in dry areas that may have higher chances of bushfires. 

Pinus pinea also exhibits early self-pruning – lower branches or the tree are shed, and the tree is 
protected from fires advancing closer to the ground. Further pruning of branches can help prevent fire 
from advancing up to the crown. Stone pine orchards where the plantations have a closed canopy are 
also cooler and more humid, which reduces the risk of fires being naturally fuelled (Forestry Industry 
Council, 2000).  

Weeds, pests, and disease 

Stone pines are said to be rarely attacked by pests and diseases (Viñas et al., 2016, pp. 130-131). 
However, in recent times, Mediterranean plantations have been severely affected by the pinecone 
moth Dioryctria mendacella Stgr. or the weevil Pissodes validirostris Gyll. (Calama, 2020); 
pathogenic fungi like Diplodia sapinea (Fr.) Fuckel or Sphaeropsis blight; and pests like Leptoglossus 
occidentalis (Western Conifer Seed Bug) (Awan & Pettenella, 2017, p. 377). These pests are exotic to 
Australia and have not attacked any plantations yet. The impact of endemic pests and diseases on 
stone pines has not been studied, and therefore, information is lacking.  

A strong biosecurity plan for the industry, as proposed in the Strategic RD&E Plan for Pine Nuts 
Industry, would ensure that orchards can be kept free from pests and diseases. 

Harvesting and processing 

During autumn and winter, pinecones are harvested using a tree shaker and collected while closed. 
These cones can be stored and air dried in summer until natural dehiscence occurs (splits open) or can 
be artificially dried using air dryers. When the cone opens, shells that contain pine nuts or kernels are 
released. The shells are soaked in water to prevent damage to the kernels and then cracked using 
mechanical means (rotary friction or impact cracking). The kernels are then processed for 
standardising the moisture content and polished with sawdust. Before packaging, the nuts may be 
classified by size, wholeness and colour. 
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Damage to the tree from mechanical vibration for harvesting is found to be negligible (Goncalves et 
al., 2016). Research reveals that when specific frequency, amplitude and time of vibration is used, 
only the ripe cones are detached, which is more efficient (Castro-García et al., 2011). However, the 
vibration parameters for mechanical harvesting using a tree shaker should be carefully identified and 
followed to avoid any damage to the tree trunk (Castro-García et al., 2012). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: A tree shaker being used for harvesting pine nuts 
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Consumption of pine nuts 

Markets and marketing 

Despite the variety of pine nut species available, they are mostly generically labelled as ‘pine nuts’ 
(Awan & Pettenella, 2017, p. 367), which has obfuscated consumers’ understanding of the 
variety/species available and specifically its geographical origin and superiority (Mutke et al., 2011). 
This makes the distinct marketing of superior-quality pine nuts difficult. As a result, consumers who 
have little to no awareness how or why Pinus pinea is superior to Pinus koraiensis question the 
premium pricing.  

Other nut industries are strongly marketing domestically and globally to promote Australian produce. 
One example is the macadamia industry. It has invested $2.5 million in marketing annually and 
developed this native food crop into a commercial product that is exported to over 40 countries. The 
Australian Macadamia Society has campaigned successfully in China, Japan, South Korea, Taiwan, 
Europe and USA, with 70% of production now being exported (Australian Macadamia Society, 2020, 
p. 3). 

The top countries importing pine nuts (Figure 5) would be the key target markets for Australian 
produce.  

Uses of pine nuts 

Pine nuts are mainly used as a culinary ingredient in certain dishes and salads, in bakery and 
confectionary, and as snacks. One of the best-known uses of pine nuts is in the famous pesto. 

Pine nuts are also used to obtain cooking or dressing oil through cold pressing. This oil is also used in 
cosmetic and beauty products, soaps or for massage (International Nut and Dried Fruit Council, 2020, 
p. 4). The flakes, a by-product of oil extraction, are also used as an ingredient in breakfast mixes and 
chocolate bars. The flakes can be crushed to prepare pine nut flour for use in pastries, cakes or 
biscuits, or even to make cream when mixed with water.  

Nutritional properties of pine nuts 

Pine nuts are highly nutritious and have high content of polyunsaturated fats, thiamin, minerals such 
as phosphorus, potassium, magnesium, manganese, zinc, iron and copper, and vitamin E and K. 
Although dependent on and varying as per the species, the general nutritional profile of pine nuts is as 
indicated in Table 1 (Agricultural Research Service, 2019). Detailed nutritional properties of pine nuts 
are given in Appendix 1.  

Table 1: Nutritional properties of pine nuts 

Nutrients in 100 g of dried pine nuts 
Calories 673 kcal  Magnesium 251 mg 
Proteins 13.69 g  Manganese 8.802 mg 
Saturated fat 4.899 g  Zinc 6.45 mg 
Monounsaturated fat 18.764 g  Iron 5.53 mg 
Polyunsaturated fat 34.071 g  Copper 1.324 mg 
Carbohydrate 13.08 g  Vitamin E 9.33 mg 
Fibre 3.7 g  Vitamin K 53.9 μg 
Phosphorus 575 mg  Thiamin 0.364 mg 
Potassium 597 mg  Niacin 4.387 mg 
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Additional activities for short-term returns 

Regenerative agriculture 

Regenerative agriculture is a system of farming practices that improves soil quality and biodiversity, 
and naturally provides nutrients to plants (LaCanne & Lundgren, 2018). It is claimed that regenerative 
agriculture has a lower or even a net positive environmental impact on the soil and ecosystem and also 
increases profitability (Newton et al., 2020).  

Regenerative agriculture follows one or more processes, such as reduced/minimal/no tillage, cover 
cropping, crop rotation, inter-cropping, livestock integration, natural pest control, organic fertilisation, 
use of manure, compost or mulch, and no synthetic pesticide application. Regenerative agriculture 
leads to a range of benefits that include healthier ecosystems, better plant diversity, improved soil 
structure (organic matter, fertility, structure, water retention) and better crop health and/or resilience. 
It also delivers benefits such as higher carbon sequestration, more nutritional food, and food safety. 
Through a circular system that reduces waste and uses natural materials, regenerative agriculture 
ultimately improves farm productivity and profitability through higher and/or faster yields.  

Inter-row or cover crops can be cultivated in the space between the stone pines that will not only 
improve the natural biodiversity, but also produce interim biannual or annual yields that can generate 
income while the stone pines grow. These inter-row crops will depend on the location of the stone 
pine orchard but could include the following: vegetables e.g. brassica, vetch, peas, lucerne, and rye; 
native species such as Eucalyptus nicholii, Eucalyptus radiata, Eucalyptus olida and Prostanthera 
species (P. rotundifolia, P. ovalifolia and P. melissafolia); and other plants, such as tea tree and lemon 
myrtle for essential oils. 

 

 

 

 

  

Figure 9: 16-year-old Pinus pinea trees with newly sown polycrop species in inter-
row spaces 
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Pacific Farms (Piccadilly Park) have been exemplary in the macadamia industry for their regenerative 
agriculture practices and outcomes. They are currently in the fourth year of their seven-year program 
to shift from monoculture to a polyculture orchard. By growing up to nine cover crops, roller 
crimping and replanting, pulling trees out and using as mulch/compost, the entomologist report for 
Pacific Farms’ orchards suggests an increase in the nitrogen fixation in the soil. 

Potential income from inter-row/cover crops 

The use of inter-row/cover crops offers an opportunity for the pine nut industry to diversify and 
generate income during the 10 to 15 years it takes for orchards to fully mature and yield fruit. Native 
species, such as Eucalyptus nicholii, Eucalyptus radiata, Eucalyptus olida or Prostanthera species (P. 
rotundifolia, P. ovalifolia and P. melissafolia), are considered good options, and are used as an 
example to illustrate the potential income from inter-row/cover crops.  

These plants are primarily used as herbs and flavourings as well as to produce essential oils. 
Following the planting regime indicated in Figure 7, an orchard can accommodate 400 plants/ha. 
Assuming that each native plant yields about 300 g of dry leaves (at a commercial price $65/kg), each 
100 ha of orchard can generate $780,000 worth of native herbs annually. 

An average 500 t of biomass generated annually (per 100 ha) from thinning and pruning could 
produce about 25 t of essential oils, which at an average price of $20,000/t can generate $500,000 
annually. The gross value of product (GVP) of this native plants and essential oil industry itself is 
$1.28 million per annum/100 ha of pine orchards. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Carbon farming 

Trees absorb carbon dioxide from the atmosphere and produce oxygen during photosynthesis. This 
carbon, stored as biomass throughout the growth of the plant, is called carbon sequestration. Carbon 
farming is described as ‘a collection of techniques which can increase soil organic carbon in agricultural 
land’ (Carbon Farmers of Australia, 2019, p. 7).  

Figure 10: Pinus pinea seedlings with early natives in inter-row spaces 
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Carbon farming techniques range from a single change in land management practice, such as 
introducing no-till cultivation or grazing management, to an integrated whole-of-farm approach that 
maximises carbon capture and reduces emissions (Carbon Farmers of Australia, 2019, p. 7). The volume 
of carbon in the soil is determined as a concentration (% of soil) or stock (t/ha) and is measured using 
the depth of core sample and bulk density of dry soil (g/cm3). Carbon is farmed as a percentage but sold 
as tonnes of carbon dioxide (CO2), where 1 t of carbon = 3.67 t of carbon dioxide (Carbon Farmers of 
Australia, 2019, p. 7). The credits generated are called Australian Carbon Credit Units (ACCU). 
 
Growers or organisations cannot directly deal in carbon credits. They need a carbon trader who holds 
an Australian Financial Services Licence and who is a signatory to the Australian Carbon Industry Code 
of Conduct. Multiple methods are available to determine the carbon credits. Carbon trading advisers 
can also advise on the best method to claim carbon credits. A carbon trading adviser can be found using 
the Australian Carbon Market Directory. 
 
Carbon farming offers another income stream to growers and is particularly suitable for the pine nut 
industry because of its long maturity period and the ability for trees to store large amounts of carbon 
over this period of time. 
 

Increasing carbon credits farmed using regenerative agriculture 

Regenerative practices open up the topsoil and contribute greatly to the improvement of soil health. It 
adds more organic matter to the soil, which in turn helps it to store more carbon (Giller, 2020, p. 20). 
Stone pines, in particular, can grow in marginal soils, meaning that the carbon sequestered in poorer 
soil may be higher than that in a productive farmland. This can be further restored through 
regenerative agriculture techniques.  

Consequently, regenerative farming is a natural method to increase carbon fixation in the soil and may 
create significantly higher carbon credits. 

Increasing carbon credits farmed using natural growth enhancement techniques 

The team developing the RD&E Plan for Pine Nuts Industry consulted with Mikro-Tek Inc., a 
Canadian biotechnology company that produces strains of naturally occurring mycorrhizal fungi that 
increase the growth of plants and trees. 

To augment plant growth in certain species in Chile, including Pinus radiata, Mikro-Tek collected 
indigenous species and strains of mycorrhizae from forestry sites and nurseries in arid and semi-arid 
zones (Kean, 2006). In Canada, these samples were studied to identify promising strains that were 
mass produced using Mikro-Tek’s proprietary inoculum production systems (Kean, 2006). These 
inoculums were applied to about one million seedlings that were then planted in control plots. 
Monitoring showed a 41% average increase in radiata pine in the first year (Kean, 2006). 

As a result of mycorrhizal inoculation, data from the carbon pooling in the trees is collected to verify 
and register this initiative as a Clean Development Mechanism (CDM) project through which carbon 
credits can be claimed.  

The growth data of trees is developed to project a carbon sequestration model for a 10-year period. 
Desktop studies every two or five years determine the carbon sequestered, and credits are claimed 
every five years. In every claim cycle, the credits claimed until the previous cycle are reduced so that 
only the additional credits can be claimed. This model of operation requires monitoring and auditing, 
and the claim is made using the methodologies and protocols set out by the Verified Carbon Standard 
(VCS).  

https://networks.iamz.ciheam.org/agropine2011/files/OM-A105-PDF
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Potential model for carbon farming in stone pine orchards 

As with many other carbon farming schemes, the investors can invest in advance for delivery of 
carbon credits at certain intervals. The investment could be in the form of land for orchards, or 
ongoing labour and management costs for the orchard borne by the investor. This would give the 
investor the proprietary rights over the credits generated through carbon sequestered in the stone 
pines. The farmer who manages the orchard would earn by selling the pine nuts harvested. 

This model can yield a dual benefit – the investor does not have to bear responsibility for farming and 
can still claim carbon credits; the grower can offset either the land cost or the orchard management 
cost that are covered by the investor in return for the credits.  

Potential income from carbon farming 

The LOOC-C (Landscape Options and Opportunities for Carbon abatement Calculator) is an online 
calculator designed by CSIRO. It is used to assess options on the land for certain projects offered under 
the Emissions Reduction Fund (ERF), Australia’s federal carbon emissions program. 
 
Sample calculations for a 100 ha horticulture orchard in central VIC using LOOC-C suggest an 
estimated 63,175 tCO2-e (ACCUs) sequestered over a 25-year period (at 25.27 t CO2-e/ha/y) using Soil 
Carbon Sequestration Method and farming practices that include reduced/no tillage, use of mechanical 
methods to add or redistribute soil, and other regenerative practices. At the October 2019 spot price of 
around $16.10/ACCU (Clean Energy Regulator, 2019), this amounts to a potential $1.01 million in 
revenue through carbon farming. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.reportlinker.com/p05006329/Global-Pine-Nuts-Market.html
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Financial analysis of pine nuts industry 

Net margin analysis for 1 ha plantations 

A net margin analysis for 1 ha of stone pine plantations considers all envisaged operational expenses, 
such as orchard management, irrigation, machinery and equipment, fertilisers, pesticides and 
herbicides, field tests and harvesting.  

With regenerative farming, better soil health and biodiversity reduce reliance on fertilisers, pesticides, 
herbicides and irrigation, which will further reduce input costs in ongoing orchard management.  

Table 2: Net margin analysis for 1 ha plantations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Quantity Rate Total
ESTIMATED GROSS INCOME

Pine Nuts Yield 120      kg/ha 70.00     $/kg 8,400    
Estimated Gross Income 8,400     $/ha

ESTIMATED OPERATIONAL EXPENSES

Orchard Management
Pinus Pinea Planting 250      seedlings/ha 3.00       $/seedling 750       
Pruning 63        h (0.25h/tree) 25.00     $/h 1,563    
Chipping 13        h (20 trees pruned/h) 25.00     $/h 313       

Irrigation
Water Licence 1          ML/ha 30.00     $/ML 30         
Water Usage 1          ML/ha 2.00       $/ML 2           
Electricity 2          months 50.00     $/month 100       

Machinery
Chipper 13        h/ha 20.00     $/h 250       
Tractor 5          h/ha 20.00     $/h 100       

Fertiliser
Lime 5          t/ha 50.00     $/t 250       
Phosphate 1          t/ha 100.00   $/t 100       

Pesticides
- -       -         -        

Herbicides
Herbicides 1          t/ha 300.00   $/t 300       

Tests
Soil Tests (proportional cost) 1          test/year/50 ha 40.00     $200/test 40         
Leaf Tests (proportional cost) 1          test/year/50 ha 20.00     $100/test 20         

Harvesting Pine Nuts
Tree Shaking 6.25     h/ha (40 trees/h) 50.00     $/h 313       
Pine Cone Collection 2          h/ha 40.00     $/h 80         
Pine Cone Storage 6          bags (20 kg each)/ha 5.00       $/bag 30         
Transportation (proportional cost) 0.48     4 $/km/1000kg 50.00     km 24         
First Stage (Masceration) 120      kg/ha 0.50       $/kg 60         
Second Stage (Seperating Kernel) 120      kg/ha 1.50       $/kg 180       

Estimated Operational Expenses 4,504     $/ha

ESTIMATED NET MARGIN 3,897     $/ha
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Cash flow analysis for 100 ha orchard 

A detailed cash flow analysis for a 100 ha pine nut orchard is conducted. It is considered that the orchard 
incorporates regenerative farming techniques where native cover/inter-row crops are planted, biomass 
is used to extract essential oils, and carbon farming is an integral part of the operation. 
 
While the stone pines mature, the inter-row/cover crops can provide a return on investment and also 
improve the soil structure for healthy growth of the trees. Once the stone pines begin yielding, the 
orchard will be self-sustainable. However, inter-row crops can continue to be planted to generate 
supplementary income and benefit the soil through biodiversity. 
 
Some assumptions in the calculations are as follows: 
 
Assumptions for operations 
• Calculations are for a 30-year period only. The orchard will continue to operate beyond that, 

resulting in higher returns.  
• No equity is invested. The operations are funded by a $700,000 loan drawn at an interest rate of 5% 

to finance purchase of land and equipment. 
• Cost of 100 ha land purchased is assumed as $5,000/ha. 
• Equipment worth $200,000 is bought at the start of orchard operations  
• Pine nut processing plant is set up at a cost of $700,000 in years 12-13, with an ongoing running 

cost of $50,000/year from year 15 onward. 
 
Assumptions for yield and income 
• Stone pines are planted at 10m x 10m spacing 
• Yield of pine nuts begins in year 15. Production rate is 120 kg/ha of nuts that fetch a wholesale 

price of $70/kg. 
• A percentage for year-on-year increase is considered for pine nuts, which accounts for increase in 

yield (as trees mature) and increase in prices: 10% year-on-year for years 16-20, 5% year-on-year 
for years 21-25, and constant yield from year 26 onwards.  

• Native inter-row species are planted when stone pines have reached a sufficient height and are 
spaced 2m x 2m apart (400 plants/ha).  

• Yield of native plants begins in year 5. Production rate is 0.3 kg/plant dried leaves that fetch a 
wholesale price of $65/kg.  

• A percentage for year-on-year increase is considered for native plants, which accounts for increase 
in price and denser planting (0.25% YoY throughout years 6-30). 

• Carbon is considered to be sequestered at a rate of 20 tCO2-e/ha/y (for increase in carbon 
concentration from 1.1% to target of 5%), which can be claimed from year 10 onward at a rate of 
$15/ACCU.  

• A percentage for year-on-year increase is considered in Carbon Credits (ACCUs) to account for 
increase in price (2.5% year-on-year throughout years 11-30).  

• Pruning every 3 years yields 5 t/ha biomass that can be used to distil essential oils at the rate of 50 
kg/t, the value of which is $20,000/t.  
 

Table 3: Results from cash flow analysis 

Net Present Value (NPV) $4,678,870 
Present Value of Cost (PVC) $2,686,280 
Present Value of Benefits (PVB) $6,205,940 
Benefit-Cost Ratio (BCR) 2.31 
Payback Period 7 years 
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Financial Year Calendar
First day of Financial Year 1-Jul-22 1-Jul-23 1-Jul-24 1-Jul-25 1-Jul-26 1-Jul-27 1-Jul-28 1-Jul-29 1-Jul-30 1-Jul-31 1-Jul-32 1-Jul-33 1-Jul-34 1-Jul-35 1-Jul-36 1-Jul-37 1-Jul-38 1-Jul-39 1-Jul-40 1-Jul-41 1-Jul-42 1-Jul-43 1-Jul-44 1-Jul-45 1-Jul-46 1-Jul-47 1-Jul-48 1-Jul-49 1-Jul-50 1-Jul-51 1-Jul-52
Last day of Finanical Year 30-Jun-23 30-Jun-24 30-Jun-25 30-Jun-26 30-Jun-27 30-Jun-28 30-Jun-29 30-Jun-30 30-Jun-31 30-Jun-32 30-Jun-33 30-Jun-34 30-Jun-35 30-Jun-36 30-Jun-37 30-Jun-38 30-Jun-39 30-Jun-40 30-Jun-41 30-Jun-42 30-Jun-43 30-Jun-44 30-Jun-45 30-Jun-46 30-Jun-47 30-Jun-48 30-Jun-49 30-Jun-50 30-Jun-51 30-Jun-52 30-Jun-53
Year Count 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Financial Year 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052
No. of days in year 365 366 365 365 365 366 365 365 365 366 365 365 365 366 365 365 365 366 365 365 365 366 365 365 365 366 365 365 365 366 365

Cash Inflow
Equity $ '000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Loan $ '000 700.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Income - Pine Nuts $ '000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 840.00 924.00 1016.40 1118.04 1229.84 1352.83 1420.47 1491.49 1566.07 1644.37 1726.59 1726.59 1726.59 1726.59 1726.59 1726.59
Income - Inter row crops $ '000 0.00 0.00 0.00 0.00 0.00 780.00 781.95 783.90 785.86 787.83 789.80 791.77 793.75 795.74 797.73 399.86 400.86 401.86 402.87 403.87 404.88 405.90 406.91 407.93 408.95 409.97 411.00 412.02 413.05 414.09 415.12
Income - Essential Oils $ '000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 500.00 0.00 0.00 512.50 0.00 0.00 525.31 0.00 0.00 538.45 0.00 0.00 551.91 0.00 0.00 565.70 0.00 0.00 579.85 0.00 0.00
Carbon Sequestration tCO2-e 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2000.00 2050.00 2101.25 2153.78 2207.63 2262.82 2319.39 2377.37 2436.81 2497.73 2560.17 2624.17 2689.78 2757.02 2825.95 2896.60 2969.01 3043.24 3119.32 3197.30
Carbon Credits Value $ '000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 30.00 30.75 31.52 32.31 33.11 33.94 34.79 35.66 36.55 37.47 38.40 39.36 40.35 41.36 42.39 43.45 44.54 45.65 46.79 47.96
Total Inflow $ '000 700.00 0.00 0.00 0.00 0.00 780.00 781.95 783.90 785.86 787.83 1289.80 821.77 824.50 1339.76 830.03 1272.97 1884.11 1453.05 1556.57 2208.72 1795.18 1864.77 2489.67 2014.34 2094.67 2744.65 2181.03 2183.15 2765.14 2187.46 2189.67

Cash Outflow
Loan Repayments $ '000 0.00 0.00 0.00 0.00 0.00 500.00 200.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 50.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Interest on Loan (@5%) $ '000 35.00 35.00 35.00 35.00 35.00 35.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Orchard Management - Stone Pines $ '000 100.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00
Equipment and facilities $ '000 600.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 300.00 0.00 200.00 500.00 0.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00
Farm Management - Inter row crops $ '000 0.00 0.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00
Total Outflow $ '000 735.00 85.00 185.00 185.00 185.00 685.00 360.00 150.00 150.00 150.00 450.00 150.00 350.00 650.00 150.00 150.00 200.00 150.00 150.00 150.00 150.00 150.00 150.00 150.00 150.00 150.00 150.00 150.00 150.00 150.00 150.00

Net Cash Flow $ '000 -35.00 -85.00 -185.00 -185.00 -185.00 95.00 421.95 633.90 635.86 637.83 839.80 671.77 474.50 689.76 680.03 1122.97 1684.11 1303.05 1406.57 2058.72 1645.18 1714.77 2339.67 1864.34 1944.67 2594.65 2031.03 2033.15 2615.14 2037.46 2039.67

Cash Balance
Opening Balance $ '000 0.00 -35.00 -120.00 -305.00 -490.00 -675.00 -580.00 -158.05 475.85 1111.72 1749.55 2589.35 3261.12 3735.62 4425.38 5105.41 6228.39 7912.50 9215.56 10622.12 12680.84 14326.02 16040.78 18380.46 20244.80 22189.48 24784.13 26815.16 28848.31 31463.45 33500.91
Net Change in Cash Flow $ '000 -35.00 -85.00 -185.00 -185.00 -185.00 95.00 421.95 633.90 635.86 637.83 839.80 671.77 474.50 689.76 680.03 1122.97 1684.11 1303.05 1406.57 2058.72 1645.18 1714.77 2339.67 1864.34 1944.67 2594.65 2031.03 2033.15 2615.14 2037.46 2039.67
Closing Balance $ '000 -35.00 -120.00 -305.00 -490.00 -675.00 -580.00 -158.05 475.85 1111.72 1749.55 2589.35 3261.12 3735.62 4425.38 5105.41 6228.39 7912.50 9215.56 10622.12 12680.84 14326.02 16040.78 18380.46 20244.80 22189.48 24784.13 26815.16 28848.31 31463.45 33500.91 35540.58

End of Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Cost of Capital 10%
Discounted Cash Flows $ '000 -31.82 -70.25 -138.99 -126.36 -114.87 53.63 216.53 295.72 269.67 245.91 294.34 214.05 137.45 181.63 162.79 244.39 333.19 234.37 229.99 306.01 222.31 210.65 261.29 189.28 179.49 217.71 154.92 140.99 164.86 116.76 106.26
Net Present Value (NPV) $ '000 4678.87

$ '000 668.18 70.25 138.99 126.36 114.87 386.66 184.74 69.98 63.61 57.83 157.72 47.79 101.38 171.17 35.91 32.64 39.57 26.98 24.53 22.30 20.27 18.43 16.75 15.23 13.84 12.59 11.44 10.40 9.46 8.60 7.81
Present Value of Cost (PVC) $ '000 2686.28

$ '000 0.00 0.00 0.00 0.00 0.00 440.29 401.26 365.70 333.28 303.74 276.82 252.28 229.92 209.54 190.97 269.83 262.12 255.09 248.68 242.84 237.52 224.36 212.01 200.41 189.51 179.27 163.05 148.30 134.88 122.68 111.58
Present Value of Benefits (PVB) $ '000 6205.94
Benefit Cost Ratio (BCR) 2.31

Payback period
Cumulative Net Cashflow $ '000 -35.00 -120.00 -305.00 -490.00 -675.00 -580.00 -158.05 475.85 1111.72 1749.55 2589.35 3261.12 3735.62 4425.38 5105.41 6228.39 7912.50 9215.56 10622.12 12680.84 14326.02 16040.78 18380.46 20244.80 22189.48 24784.13 26815.16 28848.31 31463.45 33500.91 35540.58

1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Payback Period Years 7.0

Discounted Payback period
Discounting Factor 10%
Discounted Cashflows $ '000 -31.82 -70.25 -138.99 -126.36 -114.87 53.63 216.53 295.72 269.67 245.91 294.34 214.05 137.45 181.63 162.79 244.39 333.19 234.37 229.99 306.01 222.31 210.65 261.29 189.28 179.49 217.71 154.92 140.99 164.86 116.76 106.26
Cumulative Net Discounted Cashflow $ '000 -31.82 -102.07 -241.06 -367.42 -482.29 -428.66 -212.14 83.59 353.25 599.17 893.51 1107.56 1245.00 1426.64 1589.43 1833.83 2167.02 2401.38 2631.37 2937.38 3159.70 3370.35 3631.64 3820.92 4000.40 4218.11 4373.03 4514.02 4678.87 4795.64 4901.90

1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Discounted Payback Period Years 7.0

CASH FLOW

ANALYSIS OF CASH FLOW FOR A REPRESENTATIVE 100 ha STONE PINE ORCHARD WITH INTER ROW CROPPING

NET PRESENT VALUE

BENEFIT COST RATIO (BCR) THROUGH PRESENT VALUE OF COSTS (PVC) AND PRESENT VALUE OF BENEFITS (PVB)

PAYBACK PERIOD

DISCOUNTED PAYBACK PERIOD
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Conclusion and recommendations 
The pine nut industry offers a great opportunity for growers to diversify their business investment and 
income. Pine nuts are a longer-term investment than many other horticultural produce and offer semi-
passive income to the grower once their orchard is mature; at maturity, trees are reasonably self-
sufficient and do not require high levels of ongoing maintenance. Australian climatic conditions are 
also more favourable to the growth of stone pines than in other countries. Growers can use low-cost 
marginal land that may be already available on their farm, yet unsuitable for commercial production 
of other agricultural produce. This also presents a lower barrier to market entry, given that industry 
growth is not restricted by the amount of arable land available in Australia, which has declined 
significantly over time. 

The global markets for pine nuts are well established and the demand is largely limited by supply, 
which will ease entry into export markets. In particular, premium pine nuts (Pinus pinea) are now in 
short supply due to the spread of fungal disease in pine nut orchards across Europe. Given its clean, 
green and safe reputation, Australia is in a perfect position to capitalise on this identified market 
niche. Domestic supply chain channels of existing nut industries and the network of other peak bodies 
can be leveraged to introduce Australian produce into domestic and global markets. Pine nuts have a 
variety of uses and end products that will also provide an opportunity for growers to vertically 
integrate, and value add.  

There is opportunity for growers to also introduce regenerative farming practices in their pine nut 
orchards to improve the soil in Australia’s non-arable regions. Regenerative farming techniques are 
proven to benefit the soil and biodiversity by creating natural systems that reduce or may even 
eliminate reliance on artificial nutrients, fertilisers and/or other growth enhancers. Growers can also 
introduce inter-row crops such as native plants in their pine nut orchards, which will also significantly 
raise income during the 10- to 15-year period it takes for pine nuts to mature. Similar to pine nuts, the 
demand for some native plant species, which are used as dried leaves for tea and herbal applications 
or crushed to produce essential oils, is limited by supply. Stone pines may also yield other 
environmental and economic benefit through carbon sequestration and generation of carbon credits.  

It is recommended that an industry body be established that would aggregate the learning from 
various growers and create a framework of best practices, farming techniques, harvesting procedures 
and knowledge sharing that would provide the industry with a strong base for the future. 

Net margin analysis for stone pine plantations estimates a return of almost 46%; larger orchards are 
expected to benefit from economies of scale to achieve returns above this figure. Cash flow analysis 
for a representative 100 ha orchard also estimates a strong return on investment with break-even 
expected at seven years if inter-row plantations are integrated into the operations. In the case where 
only stone pines are planted, the break-even is expected at 16 years. Consequently, it is recommended 
that regenerative farming be integrated in stone pine orchards wherever possible, not just for the 
economic benefits but also for environmental and biodiversity benefits. 
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Appendix 1: Nutritional information 
Nutrient Units Value per 100 g Value per 28 g 

(1 handful) 
    

Proximates       
Water g 2.28 0.65 
Energy kcal 673 191 
Energy kJ 2816 798 
Protein g 13.69 3.88 
Total lipid (fat) g 68.37 19.38 
Ash g 2.59 0.73 
Carbohydrate, by difference g 13.08 3.71 
Fibre, total dietary g 3.7 1 
Sugars, total g 3.59 1.02 
Sucrose g 3.45 0.98 
Glucose (dextrose) g 0.07 0.02 
Fructose g 0.07 0.02 
Lactose g 0 0 
Maltose g 0 0 
Galactose g 0 0 
Starch g 1.43 0.41 
Minerals       
Calcium, Ca mg 16 5 
Iron, Fe mg 5.53 1.57 
Magnesium, Mg mg 251 71 
Phosphorus, P mg 575 163 
Potassium, K mg 597 169 
Sodium, Na mg 2 1 
Zinc, Zn mg 6.45 1.83 
Copper, Cu mg 1.324 0.375 
Manganese, Mn mg 8.802 2.495 
Selenium, Se µg 0.7 0.2 
Vitamins       
Vitamin C, total ascorbic acid mg 0.8 0.2 
Thiamin mg 0.364 0.103 
Riboflavin mg 0.227 0.064 
Niacin mg 4.387 1.244 
Pantothenic acid mg 0.313 0.089 
Vitamin B-6 mg 0.094 0.027 
Folate, total µg 34 10 
Folic acid µg 0 0 
Folate, food µg 34 10 
Folate, DFE µg 34 10 
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Nutrient Units Value per 100 g Value per 28 g 
(1 handful) 

Choline, total mg 55.8 15.8 
Betaine mg 0.4 0.1 
Vitamin B-12 µg 0 0 
Vitamin B-12, added µg 0 0 
Vitamin A, RAE µg 1 0 
Retinol µg 0 0 
Carotene, beta µg 17 5 
Carotene, alpha µg 0 0 
Cryptoxanthin, beta µg 0 0 
Vitamin A, IU IU 29 8 
Lycopene µg 0 0 
Lutein + zeaxanthin µg 9 3 
Vitamin E (alpha-tocopherol) mg 9.33 2.65 
Vitamin E, added mg 0 0 
Tocopherol, beta mg 0 0 
Tocopherol, gamma mg 11.15 3.16 
Tocopherol, delta mg 0 0 
Vitamin D (D2 + D3) µg 0 0 
Vitamin D IU 0 0 
Vitamin K (phylloquinone) µg 53.9 15.3 
Lipids       
Beta-sitosterol mg 132 37 
Fatty acids, total saturated g 4.899 1.389 

4:00 g 0 0 
6:00 g 0 0 
8:00 g 0 0 
10:00 g 0 0 
12:00 g 0 0 
14:00 g 0 0 
16:00 g 3.212 0.911 
15:00 g 0 0 
17:00 g 0 0 
18:00 g 1.39 0.394 
20:00 g 0.229 0.065 
24:00:00 g 0 0 
22:00 g 0.068 0.019 

Fatty acids, total monounsaturated g 18.764 5.32 
14:01 g 0 0 
15:01 g 0 0 
16:1 undifferentiated g 0.017 0.005 

Fatty acids, total polyunsaturated g 34.071 9.659 
17:01 g 0 0 
18:2 undifferentiated g 33.15 9.398 



 

21 

References 
Agricultural Research Service. (2019). FoodData Central. U.S. Department of Agriculture. 

https://fdc.nal.usda.gov/fdc-app.html#/food-details/170591/nutrients. 
 
AgriFutures Australia. (2019). Agriculture – A $100b sector by 2030? (Publication No. 19-025). 
 
American Conifer Society. Pinus pinea / Italian stone pine. Retrieved September 27, 2021 from 

https://conifersociety.org/conifers/pinus-pinea. 
 
Australian Macadamia Society. (2020). 2020 Yearbook. https://app-ausmacademia-au-syd.s3.ap-

southeast-2.amazonaws.com/factfigure/tPbPRrR3vROl9Az4fb0DplMjX1crkx63u14PYWPx.pdf. 
 
Awan, H. & Pettenella, D. (2017). Pine Nuts: A Review of Recent Sanitary Conditions and Market 

Development. Forests 8(10), 367-384. https://doi.org/10.3390/f8100367.  
 
Bravo, F., Lucà, M., Mercurio, R., Sidari, M., & Muscolo, A. (2011). Soil and forest productivity: a 

case study from Stone pine (Pinus pinea L.) stands in Calabria (southern Italy). iForest – 
Biogeosciences and Forestry 4(1), 25-30. https://doi.org/10.3832/ifor0559-004.  

 
Calama, R., Gordo, J., Mutke, S., Conde, M., Madrigal, G., Garriga, E., Arias, M. J., Piqué, M., 

Gandía, R., Montero, G., Pardos, M. (2020). Decline in commercial pine nut and kernel yield in 
Mediterranean stone pine (Pinus pinea L.) in Spain. iForest - Biogeosciences and Forestry 13(4), 
251-260. https://doi.org/10.3832/ifor3180-013. 

 
Castro-García, S., Blanco-Roldán, G. & Gil-Ribes, J. (2011). Frequency response of Pinus Pinea L. 

for selective cone harvesting by vibration. Trees 25, 801-808. https://doi.org/10.1007/s00468-011-
0556-8. 

 
Castro-García, S., Blanco-Roldán, G. & Gil-Ribes, J. (2012). Vibrational and operational parameters 

in mechanical cone harvesting of stone pine (Pinus pinea L.). Biosystems Engineering 112(4), 352-
358. https://doi.org/10.1016/j.biosystemseng.2012.05.007. 

 
Centre for the Promotion of Imports, Ministry of Foreign Affairs, Netherlands. (2019). Exporting pine 

nuts to Europe. Retrieved September 28, 2021 from https://www.cbi.eu/market-
information/processed-fruit-vegetables-edible-nuts/pine-nuts. 

 
Carbon Farmers of Australia. (2019). The Carbon Farming Handbook: An Introduction to Soil 

Carbon, Land Management and Climate Change. 
 
Clean Energy Regulator. (2019). Australian Carbon Credit Units Market Update – October 2019. 

Retrieved September 29, 2021 from 
http://www.cleanenergyregulator.gov.au/Infohub/Markets/Pages/Buying%20ACCUs/ACCU%20m
arket%20updates/Australian-Carbon-Credit-Units-Market-Update-%E2%80%93-October-
2019.aspx.  

 
Dawson, I. (1991). Plant Hardiness Zones for Australia. Australian Horticulture, 90(8), 37–39. 
 
Erler, E. (2019, October 16). Do pine trees and pine needles make soil more acidic? University of New 

Hampshire. https://extension.unh.edu/blog/2019/10/do-pine-trees-pine-needles-make-soil-more-
acidic. 

 

https://doi.org/10.3389/fsufs.2020.577723#/food-details/170591/nutrients
http://www.forestindustrycouncil.com.au/factsheets/f7.pdf
https://citeseerx.ist.psu.edu/viewdoc/download
https://doi.org/10.3832/ifor0559-004
https://doi.org/10.7717/peerj.4428
https://doi.org/10.1007/s11056-018-9672-2
https://doi.org/10.1007/s11056-018-9672-2
https://doi.org/10.1071/WF18118
https://doi.org/10.1071/WF18118
https://looc-c.farm/
https://looc-c.farm/


 

22 

Fernandes, P., Vega, J., Jiménez, E., Rigolot, E. (2008) Fire resistance of European pines. Forest 
Ecology and Management 256(3), 246-255. https://doi.org/10.1016/j.foreco.2008.04.032. 

 
Frederico, A., Zavattieri, M., Campos, M., Cardoso, H., McDonald, A., Arnholdt-Schmitt, B. (2009). 

The gymnosperm Pinus pinea contains both AOX gene subfamilies, AOX1 and AOX2. 
Physiologia Plantarum 137(4), 566–577. https://doi.org/10.1111/j.1399-3054.2009.01279.x. 

 
Freire, J., Rodrigues, G., & Tomé, M. (2019). Climate Change Impacts on Pinus pinea L. Silvicultural 

System for Cone Production and Ways to Contour Those Impacts: A Review Complemented with 
Data from Permanent Plots. Forests 10(2), 169-198. https://doi.org/10.3390/f10020169. 

 
Food and Agriculture Organization of the United Nations (FAO). (2011). Asia-Pacific Agroforestry 

(Newsletter No 39). 
 
Forestry Industry Council. (2000). Fact Sheet 7: Fire. 

http://www.forestindustrycouncil.com.au/factsheets/f7.pdf 
 
Giller, K., Hijbeek, R., Andersson, J. & Sumberg, J. (2021). Regenerative Agriculture: An agronomic 

perspective. Outlook on Agriculture, 50(1), 13-25. https://doi.org/10.1177/0030727021998063. 
 
Gilman, E., & Watson, D. (1994). Pinus pinea - Stone Pine (Fact Sheet ST-472). US Department of 

Agriculture. Retrieved September 27, 2021 from 
http://hort.ufl.edu/database/documents/pdf/tree_fact_sheets/pinpina.pdf. 

 
Goncalves, A., Dias, A., Afonso, A., Pereira, D., Pinheiro, A., Peca, J. (2016). Mechanical versus 

manual harvest of Pinus pinea cones. Biosystems Engineering 143, 50-60. 
https://doi.org/10.1016/j.biosystemseng.2016.01.004. 

 
International Nut and Dried Fruit Council. (2019). Pine Nuts: Technical Information. 

https://www.nutfruit.org/industry/technical-info-kits 
 
International Nut and Dried Fruit Council. (2020). Nuts and Dried Fruits Statistical Yearbook 

2019/2020. https://www.nutfruit.org/industry/technical-resources?category=statistical-yearbooks 
 
Kean, M. (2006). Demonstration of Increase in Carbon Sink in Chilean Forestry Plantations Using 

Mycorrhizal Inoculation: Years 1 to 3 - Field Results – Jan 2006.  
 
LaCanne, C., & Lundgren, J. (2018). Regenerative agriculture: merging farming and natural resource 

conservation profitably. PeerJ 6:e4428. https://doi.org/10.7717/peerj.4428. 
 

Loewe-Muñoz, V., Balzarini, M., Del Río, R. & Delard, C. (2019). Effects of stone pine (Pinus pinea 
L.) plantation spacing on initial growth and conelet entry into production. New Forests 50, 489-
503. https://doi.org/10.1007/s11056-018-9672-2. 

 
Loewe-Muñoz, V., Noel, D. (2021). Mediterranean Pinus pinea L. nuts from Southern Hemisphere 

provenances. Rendiconti Lincei. Scienze Fisiche e Naturali 32, 181-189. 
https://doi.org/10.1007/s12210-021-00980-8. 

 
Madrigal, J., Souto-Garcia, J., Calama, R., Guijarro, M., Picos, J., Hernando, C. (2019). Resistance of 

Pinus pinea L. bark to fire. International Journal of Wildland Fire 28, 342–353. 
https://doi.org/10.1071/WF18118. 

 
McKenney, D., Pedlar, J., Lawrence, K., Campbell, K., & Hutchinson, M. (2007). Beyond Traditional 

Hardiness Zones: Using Climate Envelopes to Map Plant Range Limits. BioScience 57(11), 929-
937. 

https://doi.org/10.14214/sf.1226
https://marketplace.carbonmarketinstitute.org/market-directory-2/
https://fdc.nal.usda.gov/fdc-app.html
https://comtrade.un.org/data
https://app-ausmacademia-au-syd.s3.ap-southeast-2.amazonaws.com/factfigure/tPbPRrR3vROl9Az4fb0DplMjX1crkx63u14PYWPx.pdf
https://www.cbi.eu/market-information/processed-fruit-vegetables-edible-nuts/pine-nuts
https://conifersociety.org/conifers/pinus-pinea
https://doi.org/10.1177/0030727021998063
https://unece.org/fileadmin/DAM/trade/agr/standard/dry/dry_e/DDP12PineNuts_2013_e.pdf
https://doi.org/10.1016/j.biosystemseng.2012.05.007
https://doi.org/10.3832/ifor3180-013


 

23 

 

Mutke, S., Pastor, A., Picardo, A. (2011, November 17–19). Toward a Traceability of European Pine 
Nuts “from Forest to Fork”. Proceedings of the International Meeting on Mediterranean Stone 
Pine for Agroforestry, Valladolid, Spain. 

 
Mutke, S., Piqué, M., & Calama, R. (Eds.) (2013). Mediterranean Stone Pine for Agroforestry. 

International Centre for Advanced Mediterranean Agronomic Studies. 
https://networks.iamz.ciheam.org/agropine2011/files/OM-A105-PDF. 

 
Newton, P., Civita, N., Frankel-Goldwater, L., Bartel, K., & Johns, C. (2020). What Is Regenerative 

Agriculture? A Review of Scholar and Practitioner Definitions Based on Processes and Outcomes. 
Frontiers in Sustainable Food Systems 4:577723. https://doi.org/10.3389/fsufs.2020.577723. 

 
Pereira, S., Prieto, A., Calama, R., & Diaz-Balteiro, L. (2015). Optimal management in Pinus pinea L. 

stands combining silvicultural schedules for timber and cone production. Silva Fennica 49(3), 1-
16. https://doi.org/10.14214/sf.1226. 

 
ReportLinker. (2020). Global Pine Nuts Market 2020-2024. Retrieved September 29, 2021 from 

https://www.reportlinker.com/p05006329/Global-Pine-Nuts-Market.html. 
 
Sharashkin, L., & Gold, M. (2004, August 16-19). Pine nuts: species, products, markets, and 

potential for U.S. production. Northern Nut Growers Association Proceeding for the 95th annual 
meeting, Columbia, Missouri. 

 
Spencer, D. (2001). Conifers in the Dry Country: A report for the RIRDC/L&W Australia/FWPRDC 

Joint Venture Agroforestry Program (Report number 01/46). Rural Industries Research and 
Development Corporation. 
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.66.4383&rep=rep1&type=pdf. 

 
UN Comtrade Database. (2019) 080290 – Nuts, edible; n.e.s. in heading no. 0801 and 0802, fresh or 

dried, whether or not shelled or peeled [Dataset]. https://comtrade.un.org/data. 
 
UNECE Working Party on Agricultural Quality Standards, ‘Standard DDP-12 Concerning the 

Marketing and Commercial Quality Control of Pine Nut Kernels’ (2013) United Nations Economic 
Commission for Europe. 

 
Valdiviesso, T., Pimpão, M., Trindade, C., & Varela, M. (2017). Reproductive phenology of Pinus 

pinea. In Carrasquinho, I., Correia, A., Mutke, S. (Eds.), Mediterranean Pine Nuts from Forests 
and Plantations (pp. 63-68). International Centre for Advanced Mediterranean Agronomic Studies. 

 
Viñas, R., Caudullo, G., Oliveira, S., & de Rigo, D. (2016). Pinus pinea in Europe: distribution, 
habitat, usage and threats. In San-Miguel-Ayanz, J., de Rigo, D., Caudullo, G., Houston Durrant, T., 
& Mauri, A. (Eds.), European Atlas of Forest Tree Species (pp. 130-131). European Commission. 

 

 
 

http://www.cleanenergyregulator.gov.au/Infohub/Markets/Pages/Buying%20ACCUs/ACCU%20market%20updates/Australian-Carbon-Credit-Units-Market-Update-%E2%80%93-October-2019.aspx
https://extension.unh.edu/blog/2019/10/do-pine-trees-pine-needles-make-soil-more-acidic
https://doi.org/10.3390/f8100367
https://doi.org/10.1111/j.1399-3054.2009.01279.x
https://doi.org/10.3390/f10020169?doi=10.1.1.66.4383&rep=rep1&type=pdf
https://doi.org/10.1016/j.foreco.2008.04.032


AgriFutures Australia  

Building 007
Tooma Way
Charles Sturt University
Locked Bag 588
Wagga Wagga NSW 2650

02 6923 6900 
info@agrifutures.com.au

@AgriFuturesAU
agrifutures.com.au

AgriFutures Australia is the trading name for Rural Industries Research & Development Corporation. 
AgriFutures is a trade mark owned by Rural Industries Research & Development Corporation.

Establishing a pine nut industry in Australia 
Feasibility report

by Pratik Ambani and Jennifer Lieu 

May 2022

AgriFutures Australia publication no. 22-059

AgriFutures Australia project no. PRJ-013088

ISBN: 978-1-76053-278-9


	PRJ-013088_Feasibility Study_Pine Nut_FINAL.pdf
	Foreword
	Contents
	Introduction
	Pine nuts industry analysis
	Market landscape
	Regulations for commercial-quality pine nuts
	SWOT analysis of pine nut industry
	Strengths
	Weaknesses
	Opportunities
	Threats

	Establishing an Australian industry association

	Production of pine nuts
	General suitability
	Climate requirements
	Soil type
	Propagation
	Plantation
	Pruning and thinning
	Fire resistance
	Weeds, pests, and disease
	Harvesting and processing

	Consumption of pine nuts
	Markets and marketing
	Uses of pine nuts
	Nutritional properties of pine nuts

	Additional activities for short-term returns
	Regenerative agriculture
	Potential income from inter-row/cover crops

	Carbon farming
	Increasing carbon credits farmed using regenerative agriculture
	Increasing carbon credits farmed using natural growth enhancement techniques
	Potential model for carbon farming in stone pine orchards
	Potential income from carbon farming


	Financial analysis of pine nuts industry
	Net margin analysis for 1 ha plantations
	Cash flow analysis for 100 ha orchard

	Conclusion and recommendations
	Appendix 1: Nutritional information
	References


