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Abstract 
 
The supply chain of the forestry industry within the Green Triangle of south-east South Australia and 
south-west Victoria contains two variants depending upon the plantation type - Eucalyptus globulus 
(Blue Gum), hardwood, or Pinus radiata (Radiata), softwood. This industry has historic ties with the 
Green Triangle going back to the 1870s which has seen it become one of the major forestry hubs in 
Australia accounting for 16 per cent of plantations nationally. Due to the early focus upon softwoods 
this has seen the region develop sophisticated supply chains maximising the use made of every cubic 
metre of wood. However, hardwoods have remained underutilised locally, being relegated to chip 
wood shipped out of Portland to foreign markets. The Blue Gum plantations will benefit from renewed 
government interest within the forestry industry by incentivising investors in the sector. To fully value 
add within this chain the construction of further processes is crucial. The first of three such possibilities 
is the establishment of a biofuel power station capable of creating renewable energy from scrap wood 
and bio pellets. The creation of a bio pellet factory would further value add to the region by helping 
to fuel the local power station along with being sold into global markets. The establishment of a pulp 
mill would create the capacity to fuel the Kimberly Clark mill in Millicent as well as supply the major 
importers of chip wood with higher valued pulp.  
 
Key Words: Green Triangle, Eucalyptus globulus, Pinus radiata, Supply Chain 

Personal Photo: Pinus radiata plantation left, Eucalyptus globulus plantation right, Naracoorte. 
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Introduction 
 
The forestry industry within south eastern South Australia (SA) and south western Victoria, as seen in 
Figure 1, is commonly referred to as the Green Triangle Forest Industry. In this paper, the way in which 
this industry interacts with its supply chains is explored. This region has been a major centre for 
forestry since the early 1900s, predominantly falling under a mixed economy with both private and 
government companies involved (AGTG, 2020). However, this characteristic changed in 2012 when 
the SA Government sold off the harvest rights to 80,000 ha of plantation within the Green Triangle to 
OneFortyOne Plantations for $670 million (Steeth, 2016). At the time of the sale there was local 
concern regarding job losses, particularly as there were fears that the sawlogs would be shipped 
overseas instead of being processed locally (Tustin, 2011).  

Source: AGTG (2020) 

 
Often private business is initially feared when coming into a region as it creates uncertainty along the 
supply chain as to whether it will remain unchanged or will be shaken up. In this paper, an overall 
economic review of the forestry industry nationally is provided in order to give further context to the 
region’s economic output.  Following this, the history of the Green Triangle region is explored along 
with assessing the rainfall, soil, and topography. Then, Government policy is assessed as to whether it 
is detrimental or beneficial to encouraging localised supply chains and attracting investors. To identify 
areas of improvement within the Green Triangle supply chain, the two major plantation types are 
separated into softwoods and hardwoods. Finally, the differences in supply chain complexity are 
highlighted along with identifying value-adding possibilities that could lead to continued local 
economic growth. 

 
Economic Situation of Australia’s Forestry Industry  
 
Brief overview of the national situation 
 
Domestic and international revenue:  Australia possesses a forestry industry contributing some $9.2 
billion, or 0.5 per cent of GDP, to the economy through the total value of profits made and wages paid 
out during financial year 2017-18 (Whittle, 2019). Including downstream wood processing, timber 

 

Figure 1. The Green Triangle 
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industries totalled $23.9 billion in sales. As well, the forestry sector employs 52,000 people per annum 
as of 2016 (Whittle, 2019). In 2018, Australia exported $248 billion of timber products whilst importing 
$219 billion, leading to a positive trade balance of $29 billion (OEC, 2020). The forestry industry saw 
$3.6 billion of wood and paper products exported; an increase of 4.2 per cent from the previous year. 
The major export is woodchips with a total of $1.3 billion, followed by paper and paper board which 
generated $962 million in exports. However, unlike the timber trade statistics, when it comes to wood 
products there is a deficit of $2 billion in the national forestry sector which sees Australia importing 
$5.6 billion in 2018, up by 8.1 per cent from the previous year.  
 
The three largest products which are imported are paper and paper board ($2.1 billion), miscellaneous 
forest products ($1.5 billion), and wood-based panels ($684 million) (ABARES, 2018). This imbalance 
is important when analysing areas of supply chain growth as it shows where Australia could replace 
imports with domestic production if economical. Analysing the export data shows that they are 
predominantly from low-level processing in the form of wood chips, logs and uncoated kraft paper. In 
contrast, Australia imports mainly refined products such as plywood, wood carpentry, shaped wood 
and toilet paper. The forestry industry reflects the majority of Australia’s exports which is low value-
added with the value adding happening overseas (OEC, 2020). Across primary industry, this is often 
due to Australia’s competitive advantage laying with the production of raw resources on a large scale.  
 
However, with innovation in new technologies, these low-valued products could begin to have value 
added within Australia. Areas arguably prime for this growth are within forestry hubs such as the 
Green Triangle where companies have already begun to agglomerate. In total, Australia produces 3.9 
million m³ of sawn softwood logs, 0.7 million m³ of sawn hardwood logs, and 3.2 million tonnes of 
paper and paper board products. The vast majority of sawnwood and wood-based panels are sold to 
the Australian market (Whittle, 2019).   
 
In summary, Australia’s timber industry is a diverse sector consisting of both hardwood and softwood 
plantations used predominantly for domestic needs. However, $3.6 billion is exported overseas as of 
2019. This has led to a timber trade deficit of around $2 billion. The trade imbalance highlights the 
potential for Australian based manufacturing to close this discrepancy. 
 
National plantation statistics: Currently, Australia’s total area of plantation forests sits at 1,942,700 
ha in 2017-18 which is slightly down from the peak in 2012-13 of 2,012,500 ha (Downham and Gavran, 
2019). In addition to the plantations, there are 28,100,000 ha of native forest suitable and available 
for commercial harvest. The native forests are managed in a sustainable way, which only yields 
4,000,000 m³ of harvested woods per annum, whereas plantations average a yield of 29,000,000 m³ 
of logs annualy (Whittle, 2019). The focus here is on the plantations due to the Green Triangle’s 
forestry industry being entirely reliant upon plantations and not native forest harvesting. Out of 
Australia’s plantation forests, softwoods make up the majority of national plantations accounting for 
1,037,000 ha, or 53.4 per cent of all plantations. Hardwoods consist of 896,000 ha, or 46.1 per cent, 
of the national plantation. The final 9,700 ha, or 0.5 per cent, consists of mixed/unspecified 
plantations. National plantation zones and species are shown in Figure 2. 

 

Overview of the History and Landscape of the Green Triangle 
 
Climate, soil and topography of the region 

 
Regional climate: The climate of the region is ideal for the cultivation of Pinus radiata and Eucalyptus 
globulus plantations as it falls within a Mediterranean climate. The region sees cool, wet winters just 
dropping below 0° overnight whilst also experiencing hot, dry summers averaging between 24°-29° 
and occasionally exceeding 40°; this is becoming increasingly more common due to climate change. 
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The region receives steady and predictable annual rainfall totals which reduce by roughly 100mm per 
50 km north and north east from the coast. Most of the softwood plantations are near the processing 
facilities in Mount Gambier, Heywood, and Portland. The winter is favourable for plantations within 
100 km of the coastline as high rainfall and minimal evaporation creates significant groundwater 
recharge. Droughts are less severe when compared to other forestry hubs (Anson et al., 2012). 

 
 
Soils and topography: Some of the Green Triangle falls within a highly fertile area stretching 400 km 
from Melbourne to Mount Gambier, along a line of volcanos which erupted around 5,000 years ago 
(Monash University, 2013).  
 
The broader area of the SA side is composed of three major topographical types which formed as the 
sea level retreated westwards leaving the former coastal dunes exposed. The three categories that 
can be found within the South East are as follows: 
 Calcarenite ridges running parallel to the coast, overlain with sand. These ridges are suitable 
for tree-growing as they are well drained. However, this does depend on soil depth and rainfall, 
sometimes requiring fertilisation for maximum growth. 
 Undulating sandy plains provide suitable growing areas for plantations depending upon the 
rainfall due to their relative flatness and quick drainage. 
 Interdunal plains, which are prone to seasonal inundation. They also contain heavy clay soils, 
along with the inclusion of semi-permanent and permanent swamps. These areas are generally 
unsuitable for plantations. 
 
A single plantation can encompass all these major features, as may be observed by driving along the 
Riddoch Highway from Naracoorte to Mount Gambier.  
 
When looking at the region within South West Victoria the topography and soils have many more 
features with up to four major variants (Anson et al., 2012, p. 9): 
 “Tablelands – this formation occurs in Dundas Tableland and Brim Brim Plateau. 

 

Source: Downhan and Gavran (2019, p. iv) 
(2019) 

 

Figure 2. Map of plantation zones and species 
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 Tertiary Sediments – these are generally found fringing the tableland formations in Western 
Victoria. 
 Basalt – basaltic parent material is common in the Hamilton district and also in the vicinity of 
Heywood. 
 Limestone – limestone parent material is common in the district around Bessiebelle (a low 
lying coastal strip east of Heywood).” 
 
A key advantage of the Green Triangle is its flatness compared to other key forestry hubs within 
Australia. With very few slopes exceeding 10° it makes it ideally suited to haulage and harvesting 
operations (Anson et al., 2012). Furthermore, to the south east of Mount Gambier lays the port of 
Portland from where the vast majority of international and some domestic goods are shipped (Green 
Triangle Region Freight Action Plan Update, 2016). In addition to this, the forestry hub lies halfway 
between the large domestic markets of Melbourne and Adelaide both of which seek structural timber 
and other wood products (AGTG, 2020).  
 
The combination of the Mediterranean climate along with consistent rainfall, the easily drained soils 
and flat terrain make the Green Triangle an ideal forestry hub. In addition, its proximity to a deep-
water port and major domestic markets have helped to contribute to its success as one of Australia’s 
major forestry regions. 
 
History of forestry within the Green Triangle 
 
Establishment of the forestry sector and its early life: The history of forestry within SA can be traced 
back to the 1870s when the state government planted and tested numerous species of eucalypts and 
pines at Bundaleer (Ferguson, 2014). Once trials proved successful the state forestry organisation 
began to spread plantations around the state including the South East around Mount Gambier due to 
its fertility and high rainfall. To manage these plantations the Woods and Forests Department, which 
is the precursor to ForestrySA, was founded in 1882 becoming one of the world’s oldest forestry 
plantation organisations (Robinson and Johnston, 2001). In 1907 large plantations began to be 
planned within the Green Triangle leading to 45,290 ha of land being purchased for use as plantations 
by 1910 (ForestrySA, 2020). The region was, however, low in sources of labour, leading the British and 
Australian Governments to provide funds for migration to the region from 1926-1933. During the 
Great Depression the state government created ‘Boys Camps’ to provide additional labour along with 
lowering the rate of youth unemployment. Finally, during the Second World War the German and 
Italian prisoners of war and internees were forced to work within the plantations. However, private 
investment into the area was slow and the industry was predominantly government-run with the first 
sawmills within the region established in 1931 at Mount Burr and then in 1941 at Nangwarry (Robinson 
and Johnston, 2001). In 1926 SA Perpetual Forest (SAPFor) was formed, which marked the beginning 
of private investment (ABC, 2012a). It was a small enterprise taking a while to develop with 2,500 ha 
and a small mill by 1935. In 1937, Softwood Holdings (now Green Triangle Forest Products) 
commenced operations and, similarly to SAPFor, its growth was slow (Robinson and Johnston, 2001). 
 
Post World War II forestry boom and Government privatisation: It was not until World War II ended 
that the Green Triangle timber industry began to experience rapid growth driven by the high domestic 
demand for new homes and the broader economic uplift (Ferguson, 2014). Due to this large demand 
but slow private uptake the state government established the Mount Gambier mill in 1958, the largest 
within the Southern Hemisphere. The industry began to witness productivity decline in the 1950s-
1960s in second-rotation softwood plantations. However, after research into improved practices, 
mulching and organic fertilisers were used to correct this with continued investment to drive up 
productivity (Robinson and Johnson, 2001). By the close of the century and the beginning of the new 
millennium, the forestry industry had begun a shift away from state dominance towards private 
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competition. A major indicator of this was the sale of the state-owned mills to Carter Holt Harvey in 
1993. Following this was the corporatisation of the government’s forestry assets into the SA Forestry 
Corporation, which trades as ForestrySA (Forestry SA, 2020). This was done to try and create a 
competitive entity which would benefit all the population of SA. The final phase of the privatisation 
occurred in 2012 with the sale of ForestrySA’s harvest rights for three rotations (105 years), to 
OneFortyOne Plantations for $670 million (ABC, 2012b). The timber industry continues to expand 
under private enterprise with both national and international markets being used to maximise profits 
(Fennell, 2020).  
 
Thus the history of the Green Triangle’s forestry industry began with heavy government intervention 
in the late 1800s and early 1900s due to limited private interest. This began to change in the 1930s 
with private corporations beginning to invest within the region. By the turn of the millennium the 
region saw the gradual privatisation of government assets beginning in 1993 with the sale of mills and 
ending in 2011 with the One Forty One Plantations purchase.  

 
Managed Investment Scheme boom and subsequent ownership consolidation: From the mid 1990’s 
until 2008 the establishment of new plantations through Managed Investment Schemes (MIS) within 
the Green Triangle region was very significant, creating a similar sized hardwood resource in around 
one decade to the softwood resource which had been established over the previous century.  The 
funding for this resource relied upon income tax saving incentives, and collapsed in 2008 to 2010 
(Moore, 2020).  This collapse was partly as a result of the global financial crisis, and partly as a result 
of some of the new plantations not performing as well as MIS promotors had promised – resulting in 
major reputational damage to MIS companies.  Virtually all of the plantations established in the Green 
Triangle under MIS were Eucalyptus globulus grown on short rotations for pulpwood production.  
From 2010 to 2012 these plantations were sold to Timber Investment Management organisations, 
who have access to patient international investment capital, and these plantations continue to be 
managed by these organisations to the present day.  A significant increase in the level of harvest of 
these plantations have occurred as the plantations have matured during the latter half of the current 
decade (Moore, 2020). 
 
The Current Situation within the Green Triangle 
 
Area and production 
 
Within the Green Triangle forestry hub there is a blend of both hardwood and softwood plantations 
accounting for 329,000 ha, roughly 16.9 per cent of Australia’s total combined plantations. When 
breaking this down into softwood and hardwoods, regionally it’s a near 50 per cent split with 
hardwoods accounting for 149,500 ha, 45.4 per cent, and softwoods accounting for 179,400 ha, or 
54.5 per cent (Downham and Gavran, 2019) (Figure 3). 
 
In terms of national distribution of  plantations, the region accounts for 32 per cent of all Eucalyptus 
globulus grown across Australia. When assessing Radiata pine plantations,  it is a similar story with the 
Green Triangle accounting for 23 per cent of the national softwood plantations (Downham and 
Gavran, 2019). In South Australia, these plantations account for roughly 0.2 per cent of the land mass. 
Some 4.4 per cent of the state falls under native vegetation but none of it is used for commercial 
harvesting (SAFIAB, 2014). The near 50 per cent split between softwoods and hardwoods, and the mix 
of native vegetation, gives the region a well-balanced forestry biome for economic prosperity. This 
relatively large concentration of forestry has the potential to become an expanded hub of timber 
industry agglomeration.  
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Economic overview of the Green Triangle 

 
As noted above, the commercial timber industry within the region began in 1907 and has expanded 
since to encompass the current 347,400 ha of plantations (AGTG, 2020). In 2014, roughly 90 per cent 
of the State of South Australia’s harvesting rights were awarded to private enterprise with the state 
government selling all of its harvesting rights within the Limestone Coast region in 2012. However, the 
state government still owns roughly half of the land upon which the forestry plantations are grown 
(SAFIAB, 2014). These plantations are the cornerstone of the forestry industry within the region with 
the primary processing industry directly contributing $1,170 million to the local economy in 2015-16. 
After taking the supporting industries into account this figure increase to $1,909 million along with an 
additional $104 million contributed due to cross border activities. However, this increases further 
when Victoria is added - this total contribution is around $3,238 million from the forestry industry 
within the Green Triangle (Schirmer et al., 2017). Nationally this accounts for just a fraction of the 
country’s forestry industry which contributed $28,800 million to Australia’s economy in 2017-2018. 
Whilst this highlights the huge value of the entire industry it does not capture how many jobs are 
created and the wealth that remains within the community. In 2015-2016, households saw $782 
million flow into them from the forestry industry (Whittle, 2019).  
 
Within the region there are numerous processing plants, producing a range of outputs such as 
construction timber, fence posts, particleboard, and paper products (Moore, 2020). These industries 
support and utilize different stages of the plantation’s growth to collect their desired resource helping 
to contribute to the region’s strong economic outlook.  The majority of the value adding occurs after 
the thinnings and harvesting; generating around $2.6 billion worth of wood and paper products in 
2019 (Fennell, 2020). OneFortyOne Plantations is one of the largest companies within the region and 
as a foreign owned entity it does not just transfer money out of the region. OneFortyOne Plantations 
continue to invest back into the local operations expanding their capacity for processing and 
harvesting with the aim of further developing the market (OneFortyOne, 2020b).  The company itself 
employs 400 people directly and an additional 400 indirectly (OneFortyOne, 2020a). The forestry 
industry within the Green Triangle directly leads to the employment of 2,344 people up to the point 
of primary producing (Schirmer et al., 2017). In terms of national jobs this is very low when considering 
that forestry employs 52,000 people nationally (Whittle, 2019) (double the size of Mount Gambier’s 
population of 27,000) (Population Australia, 2020). Including the flow on job creation leads to an 
additional 2,903 people. In total this leads to forestry creating 5,247 jobs within the region and 
breaking this down into a percentage of the region the industry only accounts for 4 per cent of all jobs 
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Figure 3. Green Triangle plantation species 
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(Schirmer, et al, 2017). However, this means that the region has the highest forestry sector 
employment dependency with 3.4 per cent directly reliant upon the sector, with the next highest 
dependency being Regional Tasmania at 1.6 per cent. Within the Green Triangle forestry hub, Mount 
Gambier has one of the highest rates of dependency with over 10 per cent of the population deriving 
their income from the forestry sector (ABARES, 2020).   
 
Government policy regarding the Green Triangle 

 
Government policy regarding the forestry industry within the Green Triangle region has focused on a 
steady push for privatisation and private sector growth. However attracting private investors into the 
forestry industry is difficult, particularly into new softwood plantations. The difficulty with attracting 
investors into the softwood market is due to the long time period before receiving returns, with the 
plantations having three thinnings before final harvest (taking about 28-35 years) with the bulk of 
returns not being generated until the final harvest. Attracting investors is slightly easier in hardwoods 
as they have no thinnings and are harvested after 10-18 years (Moore, 2020). This ideology within the 
SA government to pursue a free market approach in market expansion has seen the creation and 
implementation of numerous grants in order to attract private investors. These grants have been 
aimed at all areas of the supply chain with the objective of increasing production and decreasing 
carbon emission. Currently the SA government is investing $63 million into the region (PIRSA, 2016). 
These investments are being overseen by the Department of Primary Industries and Regions South 
Australia (PIRSA). The smallest of the funds to be released was $237,000 to be invested into optimizing 
Roundwood Solutions Long Preservation Optimizer along with expanding their dry storage facility. On 
the other end of the spectrum PIRSA is currently overseeing a $7,800,000 project aimed at expanding 
the production capacity of the Tarpeena Sawmill to produce 575,000 cubic metres of sawlogs annually 
(PIRSA, 2016). These steps to improve production and storage capacity of the region’s post-harvest 
processing is a crucial government policy which is aimed at creating greater revenue and local jobs.  
 
On a Commonwealth level there is also a strong focus on a free market approach to the expansion of 
the forestry industry. This is largely due to the industry serving also as a net carbon absorber rather 
than contributing to net emissions. In addition to this, the Federal Government has highlighted huge 
potential in this industry due to Australia’s natural advantage in tree growth along with the increased 
demand for, “engineered wood products, construction of high-rise buildings entirely out of wood, 
food additives, pharmaceutical and medical applications, biofuels derived from wood that can replace 
fossil fuels, wood plastics that can be turned into anything from car components to recyclable 
replacement plastic bags” (Department of Agriculture and Water Resources, 2018, p.4). The 
Commonwealth Government aims to drive private investment in new plantations by removing as 
much red tape as possible along with investing in new infrastructure and providing grants to 
modernise sawmills. By 2040 the government is aiming to increase the total land under plantations by 
an additional 400,000 ha (Department of Agriculture and Water Resources, 2018, p.4).  Moreover 
there has been renewed interest in the investment and improvement of freight routes within the 
region to ensure quicker and safer delivery of wood products. Within the Freight Action Plan Update 
commissioned by the federal government there are four major transport passages needing updating 
in order to further incentivise private investment. These routes will require $179 million over 10 years 
to ensure their productivity (Green Triangle Region Freight Action Plan Update, 2016). This increased 
government focus upon growing forestry through private investment is crucial for the growth of the 
Green Triangle forestry supply chain. The decreased red tape such as access to the Emissions 
Reduction Fund (for example) will help to attract investors into the sector and explore new avenues 
of profit along the supply chain (Douglas, 2020).  Access to the Emissions Reduction Fund allows 
carbon credits to be sold early in the life a long rotation plantation, helping to overcome the long 
income delay issue associated with investment in new softwood plantations. 
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Both federal, state, and local governments are committed to increasing the productivity of the forestry 
hub by investing public funds into improved infrastructure as well as into private enterprise. This will 
see a continued increase in revenue and job creation as well as seeing renewed private investment 
into plantations. 
 

The Typical Supply Chains within the Green Triangle 

 
The two different wood types have been separated due to their differing cultivation, harvesting and 
processing supply chains. The softwood supply chain is more complex and intricate than that of the 
hardwood which is relatively straight forward. Before delving into each supply chain, the mode of 
transportation is addressed in order to understand the movement of goods. Both hardwoods and 
softwoods rely heavily upon trucking for the transportation of the harvested wood products (Green 
Triangle Region Freight Action Plan Update, 2016). The freight trucks take the goods from the 
plantations to the processing facilities located in Tarpeena, Heywood, Mount Gambier, Colac, 
Kalangadoo, Mumbannar, Wandilo and Portland, or they take the goods straight to the Port of 
Portland for the overseas market. Trucks are also extensively used to take the secondary processed 
goods from the mills to domestic markets, predominantly in Adelaide and Melbourne for structural 
timber, or further abroad for other wood products (Anson et al., 2012). In recent years the trucking 
industry has undergone reform to maximise profits for both supply chains and for the freight 
companies themselves. Without the trucking industry neither softwood nor hardwood industries 
would be able to create their respective supply chains. 
 
Softwood supply chain 

 
The entire softwood forestry and wood product supply chain within the region has a long history 
however in recent decades it has seen new investment from both public and private funds. It is almost 
entirely self-contained with their final products being transported to Melbourne, Adelaide, and other 
national markets and exported internationally (Green Triangle Region Freight Action Plan Update, 
2016). As with most supply chains the forestry industry can be broken down into three major sections, 
Primary Production, Primary Processing and Secondary Processing, as seen in Figure 4.  
 

  
 

Source: (Schirmer et al., 2017) 

 
The Green Triangle is in a fortunate position as the Radiata planting stock are sourced centrally at the 
OneFortyOne Plantations operated nursery at Glencoe or the Timberlands nursery near Mount 
Gambier (Moore, 2020). From here they are transplanted into the wider plantations at between 8 to 
14 months of growth during the winter months (OneFortyOne, 2020a). The planting stock are planted 
tightly next to each other at 1600 trees per ha, in order to lessen branch sizes and encourage vertical 
growth. By ensuring natural competition branch size is decreased, minimizing wood knot size and 

Primary Production Primary Processing Secondary Processing 

Products Sold into Retail Markets 
(Internationally & Domestically)  

Figure 4. Basic softwood supply chain 
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encouraging straight trunks, which results in higher yielding logs more suitable for structural timber 
production (Moore, 2020). 
 
The next step within the softwood supply chain is the first thinning which occurs from 12-15 years of 
age. At this stage none of the wood is suitable for sawlogs and can only be used as pulpwood. Mostly, 
this is chipped then sent to international markets through the Port of Portland. However, some of the 
pulpwood can be used by local companies which use it as fence and winery posts by treating the wood. 
First thinning can return roughly $2,000 per ha to the forest owner (Moore, 2020).    
 
During the second thinning, which occurs seven years after the first (at approximately 17-21 years of 
age), poorer quality trees are removed to give more room for the better trees to grow further by 
removing competition (Moore, 2020).  This second thinning produces mostly pulpwood however there 
are some small sawlogs. By this stage the pulp is no longer just chipped and some companies such as 
NF McDonnell are able to process it into fence posts, garden sleepers, pickets, and pallets (N.F. 
McDonnell & Sons, 2020). On average the forest owner sees a return of roughly $4,000 per ha from 
the second thinning (Moore, 2020). 
 
Six to seven years later (at 25-29 years) the plantations are thinned for a third time. Once more the 
weakest trees are removed to ensure that at the final harvest the most profitable wood can be 
collected. At this stage roughly 60 per cent of the thinned log can be used for structural sawlogs with 
just 20 per cent being used as pulp and the remaining 20 per cent for non-structural wood purposes. 
The forest owner at this stage will see an approximate return of $6,000 per ha (Moore, 2020). 
 
Final harvest occurs 28-35 years after planting. This is when the bulk of the wood volume  is harvested 
with 50 per cent of the total plantation volume production being available for felling. From this, 
roughly 80-85 per cent is sent to Tarpeena, Mount Gambier and other mills to be processed as 
structural sawlogs. The pulp produced during this stage is of large diameter and used for mostly non-
structural sawlogs, plus other uses. The crowns of these trees are removed and then chipped onsite 
to be either exported internationally or to go to local factories which turn it predominantly into 
particleboard panels. It is during this final harvest that forest owners see the bulk of their investment 
returned with approximate returns of $30,000 per ha (Moore, 2020). 
 
The softwood supply chain has organically formed over the region’s lifetime leading to an intertwined 
supply chain which can be seen in Figure 5. It has led to a profit maximising chain with minimal waste. 
The shortfall of the chain lays with the length of time between planting, the various thinnings, and the 
final harvest.  
 
Hardwood supply chain  

 
Unlike a softwood plantation, the hardwood plantation is simple with little value adding occurring 
within the region. Instead the profits from these plantations occur during the export route through 
Portland (Green Triangle Region Freight Action Plan Update, 2016). 
 
A hardwood plantation has a relatively short lifespan compared to its softwood equivalent. It takes 
just 10-18 years before harvest without any thinnings in the process. During harvest the wood is either 
chipped on-site or sent to Heywood for chipping before it is sent to port. Depending upon the global 
price for wood chips and the production costs of individual plantations the average return on 
investment for the Eucalyptus globulus is $8,000 per ha (Moore, 2020). Whilst this is not as high as 
that of the Radiata final return, it is a quicker final return within roughly the same time period as the 
first thinning.  
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Figure 5. Detailed softwood supply chain 

 

 
Source: authors compilation 

 
Most of these woodchips are destined for Japan and China which account for 32.7 and 62.3 per cent 
respectively (OEC, 2020).  These hardwood chips are utilised in the production of paper goods in the 
Chinese and Japanese pulp mills. There is a factory within the Green Triangle which processes pulp 
and turns it into numerous tissue products (Anson et al., 2018.) However, it is  removed from the 
region’s direct supply chain as it imports all of its pulp from overseas after shutting down its own pulp 
mill in 2012 (ABC, 2011). The hardwood supply chain is shown in Figure 6.  
 

 
Source: authors compilation 
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Identification of Supply Chain Value Adding Potential 
 
It is evident that the softwood plantations have a highly refined supply chain that adds value 
throughout the forest’s lifetime. However, the hardwood plantations have a very compact supply 
chain, where the value adding occurs overseas instead of within the region. Within this section the 
under-developed hardwood supply chain is assessed to focus upon possible areas of improvement. 
The following suggestions are based upon a rapid investigation that has not undergone a formal 
business case analysis.  
  
The blue gums within the Green Triangle are an under-utilised product, and processing of these 
woodchips locally would be beneficial. A local pulp mill is one type of plant the chips could be used in. 
Another industry is the expanding manufacture of wood pellets which is beginning to take off globally 
due to the search for carbon neutral energy supplies (Power Technology, 2020). Wood pellet usage is 
becoming particularly prominent in our established markets of Japan and China. In addition, there is 
an increase in demand in the European Union and Great Britain for wood pellets to fuel their 
converted coal fire power plants (Rotexmachine, 2016).  The first of these areas of supply chain 
improvement to be explored will be the idea of a pulp mill within the Green Triangle and the second 
option will be the creation of biomass pellets. 
 
Pulp milling potential 

 
A pulp mill would help to value add to the region’s hardwood industry, leading to more job creation 
and higher regional economic output. The Green Triangle used to have access to a pulp mill which was 
used to feed the Kimberly Clark tissue factory in Millicent. However due to its small size, this mill 
produced just 70,000 tonnes a year and thus was uncompetitive on a global scale which led ultimately 
to it closing in 2011 (ABC, 2011). The issue is not the viability of a hardwood pulping mill but instead 
the ability to attract investors. This is the case for the proposed Penola mill which would have been 
able to produce 700,000 tonnes of pulp annually from 1.4 million tonnes of blue gum wood chips 
(Anson et al., 2012). The proposed mill would have cost $1.5 billion. Due to this high price tag the mill 
did not come to fruition because of a lack of investors (Booth, 2011). The pulping and paper based 
businesses are highly profitable with industrial revenues of $422.4 billion in 2019 (Leach, 2019). In 
Australia this sector accounted for $1.45 billion in exports (OEC, 2020). Currently Australia makes up 
just 1 per cent of the global pulp markets (Leach, 2019) with Visy being the major player with two mills 
in Australia (Visy, 2020). With such a small percentage of the global market share it leaves room for 
the Green Triangle to expand into the huge market. The global paper market has however seen a 
shrinking in recent years due to the onset of the digitalisation of many aspects of life such as 
newspapers, invitations and other paper goods (Leach, 2019). 
 
The location of a pulping mill in the South-East South Australia, South-West Victorian forestry hub 
would allow easy access to blue gum woodchips and the resultant pulping, and raw kraft paper easy 
access to the deep-sea Port of Portland and would create in-region value adding. However, this is a 
costly endeavour requiring huge initial capital and large investments. If these funds can be secured, 
then a hardwood pulp mill would create a profitable addition to the Eucalyptus globulus supply chain. 
 
Pellets and power production 

 
Another avenue of supply chain improvement lies within the quickly expanding field of bioenergy. In 
the last decade there has been a steady increase in the use of biofuels, predominantly in the form of 
wood pellets to replace coal-fired power plants, helping to combat climate change. An example of this 
is the United Kingdom’s energy grid which has seen coal power generation tumble from 39.24 per cent 
of electricity generation in 2012 to just 6.72 per cent in 2017. In the same time period, bioenergy grew 
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from 4.05 to 9.48 per cent of electricity generated within the United Kingdom (Beeler, 2018). One such 
bioenergy plant in Britain is Wilton 10 which consumes 300,000 tonnes of wood a year turning it into 
30MW of electricity which is enough to power 30,000 homes (Power Technology, 2020). Over half of 
all renewable energy generated globally in 2018 was from bioenergy plants (IEA, 2018). However, the 
expansion of bioenergy has often been critiqued on its core concept of ‘carbon neutrality’. Rightfully, 
critics question the net CO₂e emissions from the whole process especially if the wood used is from the 
clearing of new forests. This is where the Green Triangle can utilise its competitive advantage to 
ensure net neutrality within bioenergy production. It has been found that plantation forests do create 
a renewable energy source especially if they are short life plantations. Moreover, if the new 
plantations are planted upon land used prior for livestock then there is a greater increase in CO₂e 
storage (Agostini et al., 2014).  
 
The Green Triangle is in a position to tap into this market whether it be through the production of 
pellets to be shipped to Asia and the rest of the world or for local production. This lies in the strong 
quick rotation Eucalyptus globulus plantations which help to create carbon neutrality. The creation of 
a bio energy plant within the region would be beneficial as it would help to support other industries 
along with utilising the hardwood chips from the plantations. The establishment of a pellet creation 
facility would allow for value adding for exportation along with feeding a local bioenergy power plant. 
 
Synthesis 

 
When looking to create value chain maximisation the creation of a new pulp mill, and a wood pellet 
factory for a bioenergy power plant would successfully achieve this. Pragmatically a pulp mill should 
be the last option due to the high investment cost and history of failure to secure loans even though 
it possesses the ability for higher returns. Bioenergy should be the first value adding industry to be 
established as it is attractive to investors due to its carbon neutral nature along with helping to drive 
down Australia’s carbon emission (Anson et al., 2012). In addition to this a bioenergy plant has been 
outlined by the federal government as a desired source of electricity generation, leaving the possibility 
of government support likely (ARENA, 2020). In line with this the creation of a wood pellet factory 
should be established to fuel both the domestic and international demand for bioenergy. By increasing 
localised supply lines it can lead to more complex supply chain value adding within in the region as 
seen in Figure 7.  

 
Conclusion 
 
The timber industry within the Green Triangle of south-east SA and south-west Victoria has a long 
history going back almost 130 years. Over this time the region has grown to be one of the largest 
forestry hubs within Australia accounting for 16 per cent of all plantations. The region produces $2.6 
billion worth of paper and wood products annually (Fennell, 2020). Furthermore, the industry directly 
employs more than 2,500 people when secondary processing is included (Schirmer et al., 2017). The 
supply chain for Pinus radiata softwood is complex but seems to be relatively efficient. However, the 
Eucalyptus globulus hardwood plantations do not add value locally. One investment which could 
witness localised value creation is the construction of a bioenergy power station. This presents a 
strong case for implementation due to its carbon natural status thus helping to reduce Australia’s CO₂e 
emissions. Furthermore, its ability to be fuelled by wooden by-products such as offcuts and solid 
timber along with pellets allows the plant to aid with waste disposal in both hard and soft wood supply 
chains. The second possible investment to help create value within the Green Triangle hardwood value 
chain is the construction of a wood pellet factory. This would allow the region to create a product 
from the Blue Gum plantations which is seeing a growing market through the global push for carbon 
neutral power. Moreover, it would help to validate a bio powerplant by providing a compact fuel 
source. Finally, it was suggested that a pulp mill would be beneficial to the region as it helps to shorten 
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pulp supply lines to local manufacturers whilst also value adding within the Green Triangle before 
being shipped overseas. However, the cost of establishing such a plant is high and past pulp mills have 
failed and closed. 
 
The regional hardwood industry could see increased value adding through the implementation of 
these suggestions which would help to boost company profits along with create new long-term jobs 
within the Green Triangle.  
 

 
Source: authors compilation 
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Personal Photo: Eucalyptus globulus plantation, Naracoorte. 


