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[bookmark: _Toc430782149][bookmark: _Toc45715272]Summary
This report presents a proof of concept modelling exercise, reporting medium-term projections of the volume and value of trade in wood products based on a set of nested, historical relationships between wood product categories. 
Forest and Wood Products Australia (FWPA) commissioned ABARES to establish the modelling capability presented in this report, with the understanding that trade projections can be used to assist industry make better decisions and can assist governments in formulating policy. 
The traded products selected for analysis are exports of sawnwood, roundwood, woodchips and builders’ joinery; and imports of sawnwood, plywood, builders’ joinery and mouldings. These products represented 43% of total Australian trade in wood products in 2018-19 and were selected through consultation with FWPA.
ABARES used a nested modelling approach to estimate imports and exports of forest products. A nested approach was chosen to best account for the interlinkages between trade in different wood products. Exports of related products (namely sawnwood, roundwood and woodchips) are jointly projected by linking a series of simple econometric models and arithmetic equations (identities). The nested approach allows for the impact of many variables to be included while keeping the individual models small. While there are limitations with a nested approach compared to structural models, small sample sizes required a more simplified approach. The remaining products (plywood, mouldings, and builders’ joinery) are projected independently. 
The trade forecasts presented in this report, as well as the modelling approach are subject to several caveats. 
The most important caveat is that the models are based on historical data and relationships, up to the 2018-19 financial year. Significant deviations from observed history post 2018-19 are expected to result in deviations from the projected outcomes. For example, the projections presented in this study do not reflect recent domestic and international events, including the 2019–20 bushfire season and COVID-19 pandemic. The bushfires are likely to have significant impacts on harvesting decisions in eastern Australia, and the flow on effects of COVID-19 are expected to lead to reduced domestic and international demand for some products.
This highlights how models are a useful base for medium term projections of trade outcomes, but that they should not be considered the last step in a projection task. Importantly, modelled projections should also be revised or constrained to reflect wider domestic and international events. 
In future work associated with the framework, ABARES will integrate a number of features that allow for more readily updated and revised projection methodologies to better incorporate the impact of such events. 
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Australia’s forest sector is highly exposed to international markets. In 2018–19, Australia exported $3.9 billion and imported $5.9 billion of wood products. International markets provide opportunities to best utilise the available forests in Australia’s plantation and native estates, while also mitigating the impact of domestic market fluctuations on industry performance.
Projections of future trade trends can assist industry and government in planning for the future. For example, projections can be used to:
inform the extent that trade can be used to manage changes in the domestic supply and demand for wood products or 
to inform public policy and private investment decisions.
This report presents a proof of concept modelling exercise aimed at generating trade projections for a number of key forest products. The statistical method and underlying data used to construct the projections are summarised in Appendix A. The framework presented in Chapter 2 is anticipated to be used as a first step in any sector wide projection tasks, with further refinement, validation and calibration required.
Importantly, the data used to estimate the models was collected prior to the 2019–20 bushfire season and the 2020 COVID-19 pandemic. Therefore, because the modelling method relies on historical relationships to make projections, any outputs should be used with caution. The report also highlights the limitations of solely using statistical methods based on historical relationships, independent of analyst input. 
The bushfires are likely to have had significant impacts on harvesting decisions in eastern Australia, and the flow on effects of COVID-19 are expected to lead to reduced domestic and international demand for some products. 
The key drivers of trade in wood products that are reflected in this analysis include:
domestic, import and export prices for wood products
the rate of change in domestic demand for specific types of wood products
projections of future construction sector activity in Australia
the price competitiveness of wood processing facilities in Australia and other countries.
[bookmark: _Toc45715274]Projections of trade
Trends in Australian trade of forest products are driven by long term trends in domestic demand and supply of wood products. The relative stability of domestic production of many wood products has meant that variations in domestic demand and consumption have driven fluctuations in exports and imports of wood products. The main driver of demand for most products is the construction sector, including renovations and additions. The exception to this is hardwood woodchips, which are largely exported, with trends mainly driven by changes in log supply. 
Supporting the projections discussed in this section are a range of underlying variables that were also modelled in the nested equation system, including: domestic construction activity, import and export prices, and the harvest of native pulplogs. These projections and the methods used to construct them are provided in Appendix A. Importantly, the data used for the underlying variables, as well as the projections presented in this section, are based on assessments made prior to the 2020 bushfire season and the COVID-19 pandemic.
The modelling results for trade volumes and values for selected forest products are presented in this chapter.
[bookmark: _Toc27564898][bookmark: _Toc45715275]Sawnwood
Softwood
Exports of softwood sawnwood (mainly structural timber products) are projected to increase by 11% from 171,000 cubic metres in 2018–19 to around 189,000 cubic metres by 2020–21, but then decline again through to 2023-24.
The increase in exports is driven by an expected slowdown in domestic house commencements and stable domestic softwood sawnwood production. Projections published by HIA in 2019 indicated that following a near term decline, domestic construction activity was projected to recover between 2020–21 and 2023–24 but remain below the 2017–2018 peak (HIA 2019). As a result, the modelled projections indicated that softwood sawnwood exports would decline to 165,000 cubic metres by 2023–24 as domestic demand draws wood products back into the domestic market. 
The value of softwood sawnwood exports is expected to follow a similar pattern to the volume of exports, reflecting stable export prices over the next 5 years. The value of exported softwood sawnwood is projected to increase from $58 million to $64 million from 2018–19 to 2020–21, before declining to $55 million by 2023–24. Historically, softwood sawnwood exports have been subject to a high degree of volatility. The volatility reflects the effects of opportunistic exports or one off consignments, rather than a pronounced trend (Figure 1). 
The nested model projections indicate that imports of softwood sawnwood would decline by around 4.4% from 782,000 to 748,000 cubic metres between 2018–19 and 2020–21, before increasing. Projected declines in softwood sawnwood imports are in response to a projected slowdown and gradual recovery in domestic construction activity, and a projected decline in domestic prices relative to import prices (see Appendix A). 
Imports of softwood sawnwood are expected to increase by around 6.3% to 795,000 cubic metres from 2020–21 to 2023–24 following a gradual recovery in residential construction activity. In contrast to exports, imports of softwood sawnwood have remained stable over time, and have even trended slightly upwards, reflecting relatively stable construction-sector demand and domestic processing capacity constraints in recent years (Figure 2). 
Both import and domestic prices are projected to fall over the five year period to 2023–24. However the ratio of import to domestic prices is expected to increase. An increase in the import price relative to domestic prices is expected to result in substitution away from imports towards domestic production.
[bookmark: _Toc27564925][bookmark: _Toc45715304]Figure 1 Exports of softwood sawnwood, 1996-97 to 2023–24 – modelled projections
[image: ]Source: ABS 2019b and ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
[bookmark: _Toc27564926][bookmark: _Toc45715305]Figure 2 Imports of softwood sawnwood, 1996-97 to 2023–24 – modelled projections
[image: ]Source: ABS 2019b and ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
Hardwood
Exports of hardwood sawnwood are projected to decrease by 36% from 75,000 cubic metres in 2018–19 to around 48,000 cubic metres by 2023–24. Historically hardwood sawnwood exports have been subject to a high degree of volatility (Figure 3). Similar to softwood sawnwood, this volatility is likely a product of the relatively small volume of hardwood sawnwood exported. Relatively small volumes are more susceptible to one off events such as a single large consignment. 
The value of hardwood sawnwood exports is expected to increase from $34 million in 2018–19 to $35 million in 2023–24. Over the next 5 years to 2023–24, changes in average export prices are expected to more than offset the decline in export volumes. 
[bookmark: _Toc27564927][bookmark: _Toc45715306]Figure 3 Exports of hardwood sawnwood, 1996-97 to 2023–24 – modelled projections
[image: ]Source: ABS 2019b and ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
Imports of hardwood sawnwood are expected to increase by 3.9% between 2018-19 and 2023-, from 49,000 to 51,000 cubic metres (Figure 4). This is principally driven by an expected increase in the value of dwelling alterations, additions and conversions in Australia which more than offset a decrease in import prices (Figure 15). Generally, imports of hardwood sawnwood are products which cannot be produced domestically such as wood from non-native tree species. 
In contrast to volumes, the value of hardwood sawnwood imports is expected to decrease by around 5% from $73 million in 2018–19 to $69 million in 2023–24. Significantly lower import prices for hardwood sawnwood are expected to increase competition for domestic producers of these products. 
[bookmark: _Toc27564928][bookmark: _Toc45715307]Figure 4 Imports of hardwood sawnwood, 1996-97 to 2023–24 – modelled projections
[image: ]Source: ABS 2019b and ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
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Projections of hardwood woodchips exports are based on underlying projections of log availability from Australia’s hardwood plantation estate. Ongoing restrictions to native log harvesting on public lands place a limit on pulplog harvests from native forests. Almost the entire harvest from the hardwood plantation estate is currently exported as woodchips. 
Exports of hardwood woodchips are projected to decrease by 4.6% from 6.7 million bdt in 2018–19 to 6.4 million bdt in 2023–24 (Figure 5). This is driven by an expected decrease in hardwood pulplog harvests. 
The value of hardwood woodchip exports is projected to decline by around 2.1% from $1.5 billion to $1.4 billion over the 5 year period despite a 2.5% increase in unit prices. The decline in the value of hardwood woodchip exports is driven solely by reduced volumes; woodchip export prices are projected to rise in line with the historical trend. 
Exports of softwood woodchips are projected to increase by 2.0% from 589,000 bdt in 2018–19 to around 601,000 bdt by 2023–24 (Figure 6). The increase in export volumes is driven by increasing harvest of softwood pulplogs and stable domestic use of these logs. Softwood woodchip exports may also contain residues from the domestic manufacture of softwood sawnwood.
The value of softwood woodchip exports is expected to grow by around 15% from $126 million to $145 million from 2018–19 to 2023–24. The increase in the value of softwood woodchip exports is driven by growth in unit prices. 
[bookmark: _Ref27564946][bookmark: _Toc27564929][bookmark: _Toc45715308]Figure 5 Exports of Hardwood woodchips, 1996-97 to 2023–24 – modelled projections
[image: ]Source: ABS 2019b and ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
[bookmark: _Ref27564972][bookmark: _Toc45715309]Figure 6 Exports of softwood woodchips, 1996-97 to 2023–24 – modelled projections
[image: ]Source: ABS 2019b, and ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
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Exports of softwood roundwood are based on projections of harvest of softwood sawlogs relative to 2018–19, which are projected to see a gradual recovery, and stable domestic demand for softwood sawlogs. 
Modelling results indicate an expected increase in exports of softwood roundwood of 8.2% (from 3 million cubic metres to 3.3 million cubic metres) over the 5 years to 2023–24 (Figure 7). 
The significant expansion in exports of roundwood logs in previous years is likely to have been driven by changed harvesting practices arising from the privatisation of government owned softwood plantations. Further privatisation is not assumed over the projection period.
The value of softwood roundwood log exports is projected to increase by 21% from $453 million in 2018–19 to $549 million by 2023–24. The projected increase is driven by growth in export volumes and a projected increase in log prices. Unit prices for softwood roundwood exports are expected to increase over the period by 12% (from $149 to $168 per cubic metre) based on the historical trend of around 2% growth per year (Appendix A). 
[bookmark: _Ref21947488][bookmark: _Toc27564930][bookmark: _Toc45715310]Figure 7 Exports of softwood roundwood, 1996-97 to 2023–24 – modelled projections
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Source: ABS 2019b and ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
Exports of hardwood roundwood are projected to increase from 737,000 cubic metres in 2018–19 to around 1.2 million cubic metres by 2023–24 (Figure 8) sourced from hardwood plantations. This reflects an expected decrease in domestic demand for hardwood saw and veneer logs (sourced from native and plantation forests). The growth in exports of hardwood roundwood is dependent on continued international demand for hardwood logs, principally from China and Malaysia. If these markets contract, then hardwood log exports are likely to decrease from current levels. As a result log harvest may decline over the medium term if alternate markets cannot be found.
The value of hardwood roundwood exports is expected to increase from $128 million to $206 million in 2023–24. The increase in value of exports is solely driven by the increase in volumes because of stable export prices over the projection period. 
[bookmark: _Ref27565027][bookmark: _Toc27564931][bookmark: _Toc45715311]Figure 8 Exports of hardwood roundwood, 1996-97 to 2023–24 – modelled projections
[image: ] Source: ABS 2019b and ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
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Imports of plywood are projected based on historical long-term growth (Figure 9), and an expected recovery in domestic construction over the projection period to 2023–24. The modelling results indicate an increase from 469,000 cubic metres in 2018-19 to 650,000 cubic metres in 2023–24, an increase of 39%. 
The growth in value of plywood imports is expected increase to $601 million in 2023–24, an increase of 33% from $453 million in 2018–19. Import prices are expected to decrease by around 4.2% to around $925 per cubic metre. 
[bookmark: _Ref10548422][bookmark: _Toc27564932][bookmark: _Toc45715312]Figure 9: Imports of plywood from 1996–97 to 2023–24 – modelled projections
[image: ] Source: ABS 2019b and ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
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Mouldings are principally used in multi-unit and detached dwelling construction and as such, the projections for this category rely heavily on construction projections. As noted previously, the construction sector projections underlying the nested modelling system were published prior to the 2020 bushfire season and the COVID-19 pandemic. 
Imports of mouldings are projected to increase from 322,000 cubic metres in 2018-19 to 379,000 cubic metres in 2023–24, an increase of around 18%. This continues the historical long-term growth trend in the category (Figure 10). The expected recovery in domestic construction that was anticipated over the projection period to 2023–24 is also expected to drive import growth over the projection period. 
The value of mouldings imports is expected to slightly outpace growth in volumes, increasing by 21% from $441 million in 2018–19 to $535 million in 2023–24. Import prices are projected to increase by around 3.1% to approximately $1,412 per cubic metre. 
[bookmark: _Ref27565043][bookmark: _Toc27564933][bookmark: _Toc45715313]Figure 10: Imports of mouldings from 1996–97 to 2023–24 – modelled projections
19[image: ] Source: ABS 2019b and ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
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Builders’ joinery is comprised of a variety of products including flooring, window frames, doors and other carpentry. All projections are heavily influenced by underlying projections of activity in the construction sector. Further, projections are only available in value terms because of inconsistent volume measures within the category. 
Historical data shows that imports of builders’ joinery have grown rapidly over time, from $37 million in 1988–89 to $499 million in 2018–19 (Figure 11).
Imports of builders’ joinery are projected to increase by 34% from $499 million in 2018–19 to $671 million in 2023–24 (Figure 11). The projected increase is driven by projected increases in the value of dwelling alterations, additions and conversions and a gradual recovery in residential construction activity.
Exports of builders’ joinery are projected to increase from $17 million in 2018–19 to $24 million by 2023–24 (Figure 11). 
[bookmark: _Ref21425850][bookmark: _Toc27564934][bookmark: _Toc45715314]Figure 11 Trade of builders’ joinery, 1996-97 to 2023–24 – modelled projections
[image: ] Source: ABS 2019b and ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
[bookmark: _Toc45715281]Method
[bookmark: _Toc27564911][bookmark: _Toc430782160]ABARES developed a series of simple nested econometric models and equations (identities), to estimate exports and imports of selected wood products. The time series methods used in this report are backward looking, with the models fitted to historical data. The models are not based on any formal structural economic model of the relevant wood product markets. They are simple, statistically robust, predictive models based on historical relationships and patterns observed over the period 1988–89 to 2018–19.
Projections derived from time series equations are defined by historical relationships in the data. Therefore, for the projections to be realised these historical relationships would need to remain consistent over time. Recognising this, a projection period of 5 years was chosen for this study. A longer projection period increases the probability of an event affecting the modelled relationships and therefore the likely accuracy of the projections. 
ABARES also considered the use of structural models. Structural models seek to explain the interactions between supply and demand and their implications on product markets. Structural models can also be used to evaluate the relative impacts of competing factors which drive international trade, including exchange rates, interest rates and economic growth. However due to data limitations (in some cases only 15 historical observations were available) and the complex interlinkages between products such as roundwood, sawnwood and woodchips (mutual exclusivity of production), this approach was not suitable.
A nested approach is used to project the volume of trade in sawnwood, roundwood and woodchips by sequentially linking a series of simple econometric models and identities together. This approach is expected to perform better than a structural model because of the highly complex, linked nature of the product markets involved. 
The nested approach also allowed the impacts of many variables to be included while keeping the individual econometric models small. This was important given the restricted sample sizes for many of the series. Due to fundamental differences in industry characteristics, the nested approaches for softwood and hardwood products have been estimated separately. However, for consistency the same framework and linkages have been applied where applicable. Sections 2.1, 2.2 and 2.3 outline the modelling approach used to project trade in softwood and hardwood products. 
The remaining products (plywood, mouldings and builders’ joinery) include both hardwood and softwood varieties due to an inability to separate species. For this reason, the volume and value of trade in these products was estimated independently. Sections 2.4, 2.5 and 2.6 present the methods used to project trade in plywood, mouldings and builders’ joinery. 
In estimating individual econometric models, ABARES evaluated a variety of potential specifications with different sets of explanatory variables and functional forms. The final models were selected on the basis of fit to historical data, the statistical significance of the explanatory variables and the plausibility of the modelled coefficients. 
To estimate the future value of trade and to inform volume projections, ABARES developed a series of simple price projections. Models of import prices follow an autoregressive econometric framework where future prices are mainly dependent on the prices in the previous year. Projections of prices for exports were developed using more varied methods, including assuming constant prices, an autoregressive approach, a general linear regression approach and a simple trend. Price projections are outlined in greater detail in Appendix A. 
Exchange rates and international conditions were not explicitly considered because prices are evaluated in Australian dollar terms. International conditions such as exchange rates are likely to be reflected implicitly in the average Australian dollar prices received for imports and exports as reported by ABS (2019b). 
Prior to estimating the trade models outlined in this chapter ABARES also projected a number of underlying variables to be drawn upon in the final models. Preliminary estimates include the volume of logs harvested from native forests and expected changes in dwelling alterations and additions over time. The price and underlying projections are outlined in more detail in Appendix A.
[bookmark: _Ref22634906][bookmark: _Toc27564905][bookmark: _Toc45715282][bookmark: _Ref12436838][bookmark: _Ref15998710]Regression methods
Two regression methods have been employed in the nested modelling framework, linear regression and autoregressive linear regression. Both of these methods seek to explain a dependent variable as a function of one or more independent variables.
General linear regression
General linear regression equations are all based on a single time period and take the form:

Where:  is the dependent variable in time period t,  is a vector of the regression coefficients,  is a vector of the explanatory variables in time period t,  is the error term and ‘ln’ is the natural logarithm. 
Autoregressive linear regression
Autoregressive linear regression equations estimate current period outcomes as being influenced by past period events:

Where:  represents the price of the product in time period t,  represents a constant term,  is the estimated coefficients of the of the autoregressive terms,  represents the independent variable in time period t-1, is a vector of non-autoregressive regression coefficients, is a vector of the explanatory variables in time period t,  represents the error term and ‘ln’ is the natural logarithm. 
Diagnostic tests
Unit root testing was undertaken using the Dickey-Fuller (DF) and Kwiatkowski–Phillips–Schmidt–Shin (KPSS) tests. Similarly, post regression diagnostics were undertaken using the Breusch-Godfrey test for serial correlation, the Jarque-Bera test for normality and the Breusch-Pagan test for heteroscedasticity. Further details of the diagnostic testing undertaken as part of this work is available in Dickey and Fuller, (1979); Kwiatkowski et al. (1992); Breusch, (1978); Godfrey (1978); Jarque and Bera, (1987); and Breusch and Pagan (1979).
[bookmark: _Toc27564906][bookmark: _Ref44318060][bookmark: _Toc45715283]Volume of softwood sawnwood, roundwood and woodchips
Figure 12 shows the nested model approach for estimating the future volume of trade in softwood sawnwood, roundwood and woodchips. The forested area and log supply have not been included in the statistical models. However, the projected log harvest volumes have been considered and compared against ABARES projections of log availability (ABARES 2016) to ensure consistency. 
[bookmark: _Ref8302370][bookmark: _Toc27564935][bookmark: _Toc45715315]Figure 12: Nested modelling framework for softwood products
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Source: ABARES
Note: Blue shaded models depict the products of interest, softwood sawnwood exports, softwood sawnwood imports, softwood roundwood exports and softwood woodchip exports
Model 1: Softwood sawnwood consumption
The market for softwood sawnwood is assumed to be demand driven. That is, the volume of domestic consumption of softwood sawnwood is exogenously determined by construction and economic activity. Previous studies found that in the short term, demand for softwood sawnwood was insensitive to domestic prices (Westwood and Whittle 2018). 
Model 2: Softwood sawnwood exports
Exports of softwood sawnwood are modelled as a function of export prices and house commencements. There is significant uncertainty in this model because of the relatively small volume of softwood sawnwood that is exported. For example, all sawnwood exports could be from a single sawmill or company, and this trade could be driven by long-term contractual arrangements rather than by changes in market circumstances. 
Model 3: Share of softwood sawnwood consumption imported
The share of domestic consumption of softwood sawnwood that is imported is modelled as a function of the prices of imported and domestically produced softwood sawnwood. The rationale is that as the relative price of imported sawnwood increases, there will be substitution away from imported to domestically produced sawnwood and vice versa. 
Identity 1: Softwood sawnwood imports
Softwood sawnwood imports is derived using Identity 1:
 
Identity 2: Softwood sawnwood production
Domestic sawnwood production is derived using Identity 2:

Models 4 and 5: Sawlog harvest for domestic processing and total sawlog harvest
The volume of logs harvested for the domestic market is assumed to increase in line with domestic sawnwood production, reflecting the close relationship between these two variables and a relatively constant recovery rate of sawnwood from sawlogs over the past 10 years.
Over time, if the recovery rate was to change due to changes in the mix of products produced or technology, this could lead to changes in sawnwood production without corresponding changes in input (sawlogs) and would require the model to be updated.
Domestic softwood sawnwood production (Identity 1) is used to estimate the harvest of softwood sawlogs for the domestic market, which in turn is used to estimate the total harvest of softwood sawlogs (Model 5).


Identity 3: Exports of softwood sawlogs
Projections of exports of softwood sawlogs (Identity 3) are calculated as the difference between total sawlog harvest and the volume of softwood sawlogs processed domestically:

Domestic log harvest drives log exports as some harvested logs are not suitable for the domestic market. This relationship is subject to a degree of uncertainty however, as in practice log exports largely depend on access to markets or regional factors such as log supply, processing capacity and one off events such as cyclones, or bushfires.
Model 6: Harvest of softwood pulplogs
The total volume of softwood sawlogs harvested is subsequently used to derive the volume of softwood pulplogs harvested, using the historically-observed ratio (around 57%) of softwood pulplogs to sawlogs. This ratio is based on a 5 year moving average of the historical ratio of softwood sawlogs to pulplogs from ABARES Gross value of production (GVP) survey (unpublished). 
Model 7: Harvest of softwood pulplogs for export markets
Using the projected harvest of softwood pulplogs, ABARES subsequently estimated the volume of pulplogs destined for export markets (Model 7).
Models 8 and 9: Softwood pulplogs exported as woodchips and softwood woodchip exports
The harvest of softwood pulplogs is then used to estimate projections of the volume of pulplogs exported as woodchips (Model 8). Finally, softwood pulplogs harvested for export as woodchips are used to estimate exports of softwood woodchips (Model 9). In addition to woodchips sourced directly from pulplogs, an unknown proportion of softwood woodchip exports may be derived from residues (i.e. by-products of the sawmilling process). As such, the total volume of softwood woodchip exports is likely to be greater than could be produced from chipping pulplogs. 
Identities 4 and 5: Exports of softwood pulplogs and exports of softwood roundwood
The volume of pulplogs exported as roundwood is calculated as the difference between total pulplogs harvested for exports and pulplogs exported as woodchips (Identity 4). Identity 2 and Identity 3 are summed to derive softwood roundwood exports (Identity 5). 
Total softwood pulplog exports are derived using Identity 4:
 
Total softwood roundwood log exports are derived using Identity 5:
 
[bookmark: _Ref12436842][bookmark: _Toc27564907][bookmark: _Toc45715284][bookmark: _Ref17904488][bookmark: _Ref17909490]Volume of hardwood sawnwood, roundwood and woodchips 
Figure 13 shows the nested model approach for projecting the volume of trade in hardwood sawnwood, roundwood and woodchips. Similar to softwood harvest, the availability of hardwood sawlogs for harvest has not been included in the modelling framework. However, the modelled results have been compared with ABARES estimates of native and plantation log availability (Burns et al. 2015 and ABARES 2016) to ensure consistency.
[bookmark: _Ref9949675][bookmark: _Toc27564936][bookmark: _Toc45715316]Figure 13: Nested hardwood modelling framework
[image: ]Source: ABARES
Note: Blue shaded models depict the products of interest, hardwood sawnwood exports, hardwood sawnwood imports, hardwood roundwood exports and hardwood woodchip exports

The method of projecting hardwood products follows a similar nested approach to that used for softwood but with two main differences. 
Firstly, hardwood pulplogs are sourced predominately from hardwood plantations managed solely for hardwood pulplog production, and as such are independent of hardwood sawlogs. Secondly, hardwood pulplogs are not included in the method for hardwood roundwood exports because to date, hardwood pulplogs have been solely exported as woodchips. 
The models for trade in hardwood sawnwood follow the same approach as is used for softwood, with similar model specifications. The underlying assumptions are that hardwood sawnwood consumption (model 1) is driven by dwelling alterations and is correlated with softwood sawnwood consumption. The inclusion of softwood sawnwood consumption implies that the products are either complements or substitutes. While hardwood sawnwood has historically been used in structural applications, the direction of relationship is now more of complementarity, with hardwood sawnwood being used more commonly for high value appearance applications such as flooring and furniture. 
Similar to softwood, exports of hardwood sawnwood are a function of export prices (Model 2) while the share of hardwood sawnwood consumption sourced from overseas (Model 3) is assumed to be dependent on import prices and domestic demand, and derived using identity 1. Domestic hardwood sawnwood production is derived using identity 2. 
Similarly, the method of estimating hardwood sawlogs harvested and processed domestically (Model 4 and Model 5) is identical to that implemented in the softwood case. Projections were compared with historical harvests from native forests and hardwood plantations and expected future log supply to ensure accuracy (ABARES 2016, Whittle, Lock and Hug, 2019). 
Hardwood log exports are subsequently derived using identity 3, and consist of the harvest of hardwood sawlogs and the domestic use of hardwood sawlogs. In contrast to the softwood pulplog models, the hardwood pulplog harvest for woodchip exports was estimated using an econometric model. This is because hardwood plantations are predominately managed for pulplog production for woodchips as opposed to the production of sawlogs, —the opposite is true for softwood plantations. 
The main explanatory variables for the projections of plantation hardwood pulplog harvest for woodchip exports (Model 6) is the volume harvested in the previous year, and changes in plantation area and plantation establishment from 9 years prior. This reflects an average rotation length for hardwood plantation pulplogs of around 10 years while also allowing for plantation divestment. 
Projections of the volume of hardwood native pulplogs harvested for woodchip exports (Model 7) are derived using a 5 year average of historical harvests (ABARES Gross Value of production survey, unpublished). Combining the estimates of harvest of native and plantation pulplogs yields the supply of hardwood pulplogs for woodchip exports, using the identity (Identity 4):
 
Subsequently, the total harvest of hardwood pulplogs for woodchips was used as the main explanatory variable in an econometric model of hardwood woodchip exports (Model 8). 
[bookmark: _Toc27564908][bookmark: _Toc45715285][bookmark: _Ref12436843]Volume of plywood imports 
In contrast to the previous nested approaches, projections of plywood imports are estimated using a stand-alone model. Plywood is principally used in construction and industrial applications, and as such the model is primarily driven by domestic demand, principally multi-dwelling unit construction and the value of dwelling alterations, additions and conversions. Detached house commencements were also evaluated as an explanatory variable however the impact was not statistically different from zero. 
[bookmark: _Toc27564909][bookmark: _Ref44318115][bookmark: _Toc45715286]Volume of mouldings imports 
Similar to plywood, projections of moulding import volumes are estimated using a stand-alone model. The model of imports of mouldings is driven by demand side factors, principally residential construction reflecting the major user of these products and import prices. Additional explanatory variables included a dummy variable for 2003 and an intercept term. 
[bookmark: _Toc27564910][bookmark: _Toc45715287][bookmark: _Ref15985912]Value of builders’ joinery 
Builders’ joinery imports were modelled using commencements of multi-unit dwellings and dwelling alterations and the import price of mouldings as the main explanatory variables (Figure 14). Commencements of detached houses were also assessed within the modelling framework however were found to be insignificant. 
[bookmark: _Ref23756368][bookmark: _Toc27564937][bookmark: _Toc45715317]Figure 14: Models of trade in builders’ joinery 
[image: ]Source: ABARES
Note: Blue shaded models depict the products of interest, builders’ joinery imports and builders’ joinery exports
Builders’ joinery exports were estimated with builders’ joinery imports as the main explanatory variable. This was done for two reasons. Firstly, exports of builders’ joinery were not statistically correlated with other variables of interest such as house commencements and dwelling alterations, which underpin domestic demand. Secondly, in the absence of any data on domestic production of builders’ joinery, ABARES made the assumption that imports and exports should move in opposite directions to one another based on homogeneity and substitutability. Another inherent assumption is that imports act as an indicator of domestic demand for builders’ joinery.
[bookmark: _Toc45715288]Model limitations and future development
This report has been prepared as a proof of concept exercise, demonstrating the potential of nested equation systems to estimate trade projections for selected wood products. As a proof of concept, there are a range of limitations and possible future extensions to improve the model and create a more user-friendly balance between model usability and real-world application. 
Overall, modelling frameworks such as the one developed here are a useful base for medium term projections of trade outcomes, but they should not be considered the last step in a projection task. Importantly, wider domestic and international events need to be considered by analysts and modelled projections revised or constrained based on this information.
[bookmark: _Toc45715289]Model limitations
When interpreting the projections presented in this report, readers should be aware of the following limitations, which are largely related to the data used in this analysis. 
Key limitations include:
the model relies on historical relationships and as such, when these historical relationships do not hold the projections become less robust
a number of key variables are constrained by small sample sizes for historical data sets
broad product categories were used to limit computational complexity
projections are based on domestic movements in the market, with limited ability to account for changes in international market conditions, such as demand shocks from COVID-19 and resource availability.
The implications of relying on historical relationships
The model method relies on historical relationships across product categories to project future trade results. Implicit in this method is the assumption that historical relationships will be maintained over the projection period. 
Where historical relationships are affected by external factors, such as the recent bushfires and the COVID-19 pandemic, the near-term projections become less robust.  
Further, limitations in the approach become apparent when seeking to account for the impacts of the 2020 bushfire season and the COVID-19 pandemic. Further development is required to adequately account for significant supply and demand shocks not seen in the historical data. 
The constraint of small sample sizes
Several data series have very small sample sizes, with as few as 15 years of data. Small samples increase the influence of individual outliers, necessitate smaller models, and limit out of sample validation. ABARES attempted to deal with this by including dummy variables to represent individual years, using a nested approach to keep individual models small, and basing model specification on logic rather than out of sample performance.
Broad product categories
Finally, the product categories considered in this report are broad. For example, there are many different dimensions, grades and species that fall under the broad categories of softwood and hardwood sawnwood. The prices of these products differ, such that changes in the mix of specific products in a broad category may appear as a change in the prices. 
[bookmark: _Toc45715290]Future model development
ABARES has an ongoing work program with FWPA to provide future projection and modelling updates related to this technical paper. This work program will consider a range of options to adapt the model and consider how to explicitly incorporate the effects of the 2020 bushfire season and the COVID-19 pandemic.
Examples of model development 
The following options are available for future model development.
Adjusting model specifications to better account for short term (1-2 year) supply shocks. An option would be to reconfigure the harvest equations for softwood and hardwood sawlogs.
Analysing additional model runs to estimate the sensitivity of modelled outcomes to variations in the underlying variables, including high, low and BAU (Business as usual) projections of supply demand. 
How bushfires and COVID-19 will be addressed in future updates
ABARES recognises the impact that the 2020 bushfires and COVID-19 pandemic are likely to have on the sector, and these will be specifically incorporated in the first update of the model and projections. 
In the short term, events such as bushfires, tend to have a positive immediate effect on log supply for both the domestic and international markets. Salvage logging begins almost immediately after a fire event, with logs that weren’t previously expected to be harvested being made available. 
Estimates of the volume of salvageable logs from burnt forest areas are subject to a margin of error with logs being assessed on the ground during harvesting operations. Survey data provided by the forestry sector over the course of the 2020–21 financial year will provide additional insight into the volume of salvageable logs available, and their value. The potential short and medium term impacts of COVID-19 and the 2020 bushfire season are discussed in greater detail in Whittle (2020) 
Over the medium to long term, the impacts of bushfires can result in changes in the age profile of the plantation estate. Typically, plantations are managed for an even aged stand, however the immediate reestablishment of burnt areas, can lead to long term variations in the availability and harvest of plantation logs. Again, insight into these issues may or may not be available as survey data for the sector is collected through the 2020–21 financial year.
ABARES will seek to draw on as much up to date survey data as possible to inform future updates of the modelling framework.
With regards to the COVID-19 pandemic, the effects on trade projections are most likely to be linked to projections of global and Australian economic growth, and flow on impacts to the housing and construction sector. 
ABARES will draw on a range of projection sources to understand the likely impact of the COVID-19 pandemic on these variables, and test a range of model specifications to account for these impacts. 

[bookmark: _Ref44002848][bookmark: _Ref44002853][bookmark: _Ref44002857][bookmark: _Ref44002861][bookmark: _Toc45715291]Appendix A: Underlying variables
In this analysis, projections of key underlying variables were made to support the product-specific trade models. These underlying variables include domestic and international prices of forest products, dwelling alterations, additions and conversions, housing commencements, and the harvest of native hardwood pulplogs.
[bookmark: _Toc27564913][bookmark: _Toc45715292]Dwelling alterations, additions and conversions
Dwelling alterations and additions are defined as “Building activity carried out on existing buildings” while conversions are defined as “activities which convert a non-residential building to a residential building” (ABS 2019a). Alterations, additions and conversions can account for a significant proportion of residential construction activity in a given year, and can therefore affect trade in construction materials. 
Projections of alterations, additions and conversions are based on a 5 year arithmetic average of the growth rates of the previous years, applied to the previous year (Figure 15). Over the coming 5 years ABARES projects the value of alterations, additions and conversions to increase by around 3.1%, from $8.6 billion in 2017–18 to $8.9 billion in 2023–24. 
[bookmark: _Ref10714410][bookmark: _Toc27564938][bookmark: _Toc45715318]Figure 15: Historic and projected value of dwelling alteration additions and conversions, 1988–89 to 2023–24 – modelled projections
[image: ]Source: ABS 2019a, ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
[bookmark: _Toc27564914][bookmark: _Toc45715293]Housing projections
The housing and construction sector projections used in the nest model are drawn directly from the Housing Industry Association (HIA) projections of detached and multi-unit dwelling commencements, as published in 2019.
These figures are key drivers of the final projections of the model, as trade in sawnwood, plywood, builders’ joinery and mouldings are heavily influenced by domestic construction activity. Sawnwood (mainly softwood) is predominately used in the construction of framing and trusses, while builders’ joinery, mouldings and plywood are used in interior and structural applications. 
There are two limitations to the HIA data used in the current version of the model:
HIA projections are only available for 5 years ahead, including the 2018–19 financial year, and so exclude the final year of the projection period. As such, the value for 2023-24 was estimated using a 3-year average growth rate (similar to the method used for dwelling alterations)
HIA projects of residential construction activity, as published in 2019, do not take into account the impacts of COVID-19, and the 2019–20 bushfire season. HIA projections accounting for the impacts of COVID-19 and the bushfire season will be incorporated in future model updates.
HIA 2019 projections of multi-unit commencements declined from 108,000 in 2017‑18 to 76,000 in 2020‑21 (a 27% decrease) before recovering slightly to 88,000 commencements in 2022‑23 (Figure 16). ABARES calculations for the final year of the projection period (not available from HIA 2019 projections) estimate that multi-unit dwelling commencements will increase by 3.5 per cent to 92,000 in 2023–24. 
HIA projects that detached dwelling commencements will fall from a high of 121,000 in 2017‑18 to around 104,000 in 2020–21 before recovering to 109,000 in 2022‑23. ABARES projects detached dwelling commencements will increase by around 1.5 per cent to 111,000 commencements in 2023–24. 
[bookmark: _Ref534895656][bookmark: _Toc27564939][bookmark: _Toc45715319]Figure 16: Historical and projected residential construction from 1988–89 to 2023–24
[image: ]Source: HIA 2019, ABS 2019a, ABARES projections – based on pre 2020 bushfire and COVID-19 relationships

[bookmark: _Toc27564915][bookmark: _Toc45715294]Native hardwood pulplog harvest for woodchip exports
Harvesting of native logs from public forests are governed by 10 Regional Forest agreements. These agreements set out the conditions under which harvesting of native forests may be undertaken including restrictions on areas suitable for harvesting, pursuant to these agreements. 
In this research, it has been assumed that harvest from native forests is unlikely to fluctuate significantly from current levels over the next five years, because of supply agreements between native logging companies and processors, and the assumption that most of the available logs are currently being harvested. As such, future harvests of native logs for woodchip exports were estimated to fluctuate around the 5 year average of the previous years. The future changes to native forest harvesting in Victoria and Queensland are outside the initial projection period and are not considered. Historic and projected harvest of hardwood pulplogs for woodchip exports are presented in Figure 17. 
[bookmark: _Ref5714422][bookmark: _Toc18063873][bookmark: _Toc27564940][bookmark: _Toc45715320]Figure 17 Historic and projected harvest of hardwood pulplogs for woodchip, 1996–97 to 2023–24
[image: ]Source: ABARES – based on pre 2020 bushfire and COVID-19 relationships
From 2018–19 to 2023–24, ABARES estimates that the harvest of pulplogs for woodchips from native forests will remain steady at around 1.4 million cubic metres (Figure 17). The key limitation to this approach is that it assumes that the private native sector is subject to the same constraints as the public native sector. Despite this the vast majority of the native forest logs are harvested on public lands.

[bookmark: _Toc27564916][bookmark: _Toc45715295][bookmark: _Toc430782161]Price projections
Price projections are used as an explanatory variable in the volume models and are also used to calculate the final value of exports and imports. Due to the absence of volume measures, prices for builders’ joinery and mouldings could not be evaluated. 
Domestic softwood sawnwood price index
In addition to domestic demand and production, an important determinant of imports is the relative price of domestically produced timber compared with imported timber. To estimate this relationship ABARES developed a projection of the change in domestic prices, using an indexed price of domestically produced MGP10 grade softwood sawnwood (Indufor 2018). 
The model uses an autoregressive framework. Table 1 presents the estimated coefficients, while Figure 18 presents the historic and projected indexed price of domestic MGP10, from 2003–04 to 2023–24. 
A 1% increase in the indexed price in the previous year is expected to lead to a 0.85% increase in the indexed price the following year (Table 1). From 2017–18 the indexed price of MGP10 is projected to decrease by around 5.2% from 2017–18 to 2023–24 (Figure 18). 
[bookmark: _Ref5709377][bookmark: _Toc27564919][bookmark: _Toc45715298]Table 1 Coefficients of indexed price of domestic softwood sawnwood 
	Explanatory variables
	Coefficient
	Std. error
	t-statistic

	
	0.7020
	1.0939
	0.642

	Indexed price of domestic softwood sawnwoodt-1
	0.8511**
	0.2370
	3.591


n=14, +P<0.10, * p<0.05 ** p<0.01 R2adj=0.48
[bookmark: _Ref5709391][bookmark: _Toc27564941][bookmark: _Toc45715321]Figure 18: Projections of the indexed price of domestic softwood sawnwood, 2003–04 to 2023–24 – modelled projections
[image: ]Source: ABS 2019b, ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
Models of import prices
Four models of import prices are presented in this section. They relate to hardwood sawnwood, softwood sawnwood, plywood and mouldings. The four models share the same autoregressive framework. 
Historical and projected prices for plywood, sawnwood and mouldings imports are presented in Figure 19. The price of hardwood sawnwood is expected to decline from $1,500 per cubic metre in 2018–19 to around $1,370 per cubic metre by 2023–24. Softwood sawnwood import prices are expected to stabilise at around $500 per cubic metre, while the price of imported plywood is expected to stabilise at around $925 per cubic metre. The price of mouldings is expected to rise 3.1% from around $1370 in 2018–19 to $1410 per cubic metre by 2023–24; after declining slightly in 2019–20.
[bookmark: _Ref27565178][bookmark: _Toc27564942][bookmark: _Toc45715322]Figure 19: Historic and projected prices of imported wood products, 1988–89 to 2023–24 – modelled projections
[image: ]
Source: ABS 2019b, ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
Softwood sawnwood 
Table 2 presents the model for the import price of softwood sawnwood. The price of imported softwood sawnwood is dependent on a constant growth term, denoted as  (Table 2). This suggests that import prices of softwood sawnwood are expected to increase by around 0.9% year on year all else equal. Future growth in prices for imported softwood sawnwood are also positively correlated with past growth rates, such that a 1% increase in prices last year leads to a 0.9% increase in prices the next year all else equal. A dummy variable is included for 1994 to correct for an outlier. Historical and projected prices for softwood sawnwood are shown in Figure 19. 
[bookmark: _Ref8045250][bookmark: _Toc27564920][bookmark: _Toc45715299]Table 2: Coefficients of softwood sawnwood import price projections
	Explanatory variables
	Coefficient
	Std. error
	t-statistic

	
	0.88106**
	0.31151
	2.828

	Softwood sawnwood import pricet-1
	0.85794**
	0.05097
	16.831

	Dummy 1994
	0.24915**
	0.05823
	4.278


n=26, +P<0.10, * p<0.05 ** p<0.01 R2adj=0.91
Hardwood sawnwood 
Table 3 presents the model for the import price of hardwood sawnwood. The price of imported hardwood sawnwood is dependent on a constant term,  which states that on average, prices of hardwood sawnwood have increased by around 1% year on year all else equal. Similarly, future growth of prices of imported hardwood sawnwood are also positively correlated with past growth in prices, such that a 1% increase in prices in the previous year leads to a 0.88% increase in the current year. A dummy variable is included for 1994 to improve the goodness of fit. Historical and projected prices for hardwood sawnwood are shown in Figure 19. 
[bookmark: _Ref8045242][bookmark: _Toc27564921][bookmark: _Toc45715300]Table 3 Coefficients of hardwood sawnwood import price projections
	Explanatory variables
	Coefficient
	Std. error
	t-statistic

	
	0.82162*
	0.36624
	2.243

	Hardwood sawnwood import pricet-1
	0.88456**
	0.05377
	16.450

	Dummy 1993–94
	0.18055*
	0.08577
	2.105


n=28, +P<0.10, * p<0.05 ** p<0.01 R2adj=0.90
Plywood 
Table 4 presents the model for the import price of plywood. Due to the presence of a unit root in the data (a random trend in the time series), the variables have been first-differenced, and as such the coefficients are be interpreted as a change in the growth rate. The projection model implies a relatively stable plywood price going forward. Historical and projected prices for plywood are shown in Figure 19.
[bookmark: _Ref8135215][bookmark: _Toc27564922][bookmark: _Toc45715301]Table 4 Coefficients of plywood import price projections
	Explanatory variables
	Coefficient
	Std. error
	t-statistic

	Plywood import pricet-1
	-0.33927*
	0.15530
	-2.185

	Dummy 1993–94
	0.27386**
	0.07108
	3.853


n=27, +P<0.10, * p<0.05 ** p<0.01 R2adj=0.38
Mouldings
Table 5 presents the model for the import price of mouldings. All variables have been transformed into the logarithmic form and should be interpreted as percentage changes.
The price of imported mouldings is positively correlated with past change in prices, such that a 1% increase in prices last year leads to a 0.4% increase in the current year. Historical and projected prices for mouldings are shown in Figure 19. 
[bookmark: _Ref27400412][bookmark: _Toc27564923][bookmark: _Toc45715302]Table 5 Coefficients of mouldings import price projections
	Explanatory variables
	Coefficient
	Std. error
	t-statistic

	
	3.645868**
	1.043054
	3.495

	Moulding import pricet-1
	0.406655*
	0.171377
	2.373

	Trend
	0.013059**
	0.004339
	3.010


n=27, +P<0.10, * p<0.05 ** p<0.01 R2adj=0.82
Models of export prices
Six models of export prices presented in this section relating to hardwood and softwood sawnwood, roundwood and woodchips. The six models all share the same autoregressive framework. 

Softwood Sawnwood
Softwood sawnwood export prices were projected outside a direct econometric framework in the absence of a robust, statistically significant model. Instead, the percentage change in import prices was applied to export prices. The logic underlying this approach is that prices received for exported products are determined by international market conditions, much the same as import prices, and as such they are likely to move together. Prices of exported softwood sawnwood are expected to decline 2.4% from around $340 per cubic metre in 2018–19 to around $332 by 2023–24 (Figure 20).
Hardwood Sawnwood
Table 6 presents the model for the export price of hardwood sawnwood. The price of exported hardwood sawnwood is dependent on a constant growth term,  which states that on average, prices of softwood sawnwood have increased by around 1.07% a year all else equal. Future changes in prices are also positively correlated with past changes, such that a 1% increase in prices last year leads to a 0.85% increase in the prices the following year. Dummy variables are included for 2014, 2015 and 2016, to improve the goodness of fit. 
Export prices of hardwood sawnwood are expected to increase by around 61% from around $454 per cubic metre in 2018–19, to around $732 per cubic metre in 2023–24 (Figure 20).The volatility present in the hardwood price series from 2013–14 to 2018–19, necessitates caution when using the results.
[bookmark: _Ref8202768][bookmark: _Toc27564924][bookmark: _Toc45715303]Table 6: Coefficients of hardwood sawnwood export price projections
	Explanatory variables
	Coefficient
	Std. error
	t-statistic

	
	1.07475
	0.65801
	1.633

	Hardwood sawnwood price t-1
	0.84557**
	0.09764
	8.660

	Dummy 2013–14
	-1.10978**
	0.10202
	-10.878

	Dummy 2014–15
	-0.79017**
	0.13359
	-5.915

	Dummy 2015–16
	1.35359**
	0.17916
	7.555

	Dummy 2018–19
	-0.95938**
	0.10621
	-9.033


n=24, +P<0.10, * p<0.05 ** p<0.01 R2adj=0.94
[bookmark: _Ref8212950][bookmark: _Toc27564943][bookmark: _Toc45715323]Figure 20: Historic and projected sawnwood export prices, 1988–89 to 2023–24 – modelled projections
[image: ]Source: ABS 2019b, ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
Woodchips
An extrapolation approach was used to project prices for these products rather than an econometric model, because of difficulties encountered in establishing the factors that affect woodchip prices, in particular changes in international demand. As such, the export price of both softwood and hardwood woodchips are projected to follow the historical trend over the past three decades (Error! Reference source not found.). 
[bookmark: _Toc45715324]Figure 21: Historic and projected woodchip prices, 1988–89 to 2023–24 – modelled projections
[image: ]Source: ABS 2019b, ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
The price of softwood woodchips is expected to increase by around 13% from 2018–19 to 2023–24 from around $213 per tonne to around $241 per tonne. The price of hardwood woodchips is expected to increase by around 2.5% between 2018–19 and 2023–24, from around $215 per bone dry tonne to around $220 per bone dry tonne. 
Roundwood
The export prices of roundwood from softwood forests is assumed to grow at a constant rate over the next 5 years. In particular, prices are projected to increase by around 2% year on year over the next 5 years, to $168 per cubic metre in 2023-24, in the absence of external shocks. 
The export price of hardwood logs has experienced substantial volatility over the past three decades (Figure 22). However, in the absence of a statistically robust model, the price of hardwood roundwood is expected to remain constant at the 2018–19 level of $174 per cubic metre.
[bookmark: _Ref8916657][bookmark: _Toc27564945][bookmark: _Toc45715325]Figure 22: Historic and projected roundwood prices, 1988–89 to 2023–24 – modelled projections
[image: ]Source: ABS 2019b, ABARES projections – based on pre 2020 bushfire and COVID-19 relationships
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[bookmark: _Toc45715296]Glossary
	[bookmark: _Toc430782162]Term
	Definition

	ABARES
	Australian Bureau of Agricultural and Resource Economics and Sciences

	bdt
	Bone dry tonne

	GVP
	Gross value of production 

	Softwood
	Timber from cone-bearing trees, such as pines, irrespective of the physical softness of the timber; also used to refer to the trees that have such timber

	Hardwood 
	Timber from flowering trees, such as eucalypts, irrespective of the physical hardness of the timber; also used to refer to the trees that have such timber

	Sawlog
	Logs used in the manufacture of veneer, plywood and sawn timber

	Pulplog
	Logs used to manufacture fibreboard, particleboard, paper products, and small-diameter logs used for posts and poles
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