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Executive Summary 
This project, titled the potential to recover higher value veneer products from fibre managed 
plantation eucalypts and broaden market opportunities for this resource, has two parts: 
 

 Part A investigates the genetics and wood quality of obtained from E. nitens and E. 
globulus grown in Tasmania and the genetic parameters that affect quality of rotary-
peeled veneer, plywood and LVL. 

 Part B investigates marketing rotary-peeled veneer recovered from native pulp wood 
in Tasmania and the potential to develop niche markets for the resultant products. 

 
The objectives of this Part B of the study were to: 

 Construct Laminated Veneer Lumber (LVL) from small-diameter and/or low-quality 
native forest regrowth logs that would otherwise be converted to woodchips, and 

 Develop a range of appearance-grade LVL products and identify market opportunities. 
 
Key outcomes: 

1. Small-diameter and/or poor quality native forest eucalypt logs can be successfully 
peeled and dried, and the veneer used to produce Laminated Veneer Lumber (LVL), 

2. The resulting LVL can be re-sawn to produce a range of high-quality appearance-
grade LVL products (e.g., flooring, furniture and framing), each to match standard 
market specifications or be made-to-order, and 

3. The strength, durability and stability of the products described herein are expected to 
be equal to or greater than that for equivalent solid wood products. Also, plantation 
grown hardwoods and softwoods could be used in certain lower-strength applications. 

 
Industry benefits: 

1. Production of veneer from small-diameter and/or poor quality logs that would 
otherwise be processed as wood chips is a significant value-adding opportunity, 

2. Additional cost savings may be achieved through: shorter rotations (given that smaller 
logs can be used), increased product recovery (over that associated with sawn timber) 
and improved production efficiencies (from stump to product), 

3. The LVL products are manufactured using logs harvested from sustainably managed 
native forests unique to Tasmania and superior in strength and durability over 
softwood-based products, this represents a significant market advantage, and 

4. The current resource base in Tasmania is sufficient to support additional supply 
agreements, either to overseas markets or, more importantly, for the development of 
domestic processing facilities. 

 
Future work: 

1. Characterisation of key engineering properties and benchmarking against current 
Australian Standards (or other) is essential, 

2. Establish market value relative to existing products including other engineered wood 
products and alternative materials (e.g., concrete, steel, aluminium and plastic), and 

3. Investigate (more fully) existing markets and potential market opportunities, and 
requirements with respect to distribution networks. 
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Introduction 

Overview 
In Tasmania, increasing levels of reservation have led to a reduction in the area of native 
forest available for commercial timber production. This in turn, has led to a decrease in the 
availability of large-diameter high-quality sawlogs used traditionally to produce sawn timber 
and veneer. As a result, there is growing interest in engineered wood products as a practical, 
and in some cases superior, alternative. 

Engineered wood products 
Engineered wood products include products made from wood strands, particles, fibres and 
flakes or veneers bound together with adhesives. These products are engineered to precise 
national or international standards, and can be used for a range of both structural- and non-
structural applications. 
 
Typically, engineered wood products are made from the same hardwoods and softwoods used 
to manufacture sawn timber or veneer. Harvesting or sawmill residues can be used for 
products such as Laminated Strand Lumber (LSL) or Oriented Strand Board (OSB). However, 
whole logs are required for the production of veneers used in plywood and Laminated Veneer 
Lumber (LVL), or sawn timber used in Cross Laminated Timber (CLT) and Glue Laminated 
Timber (GluLam). 
 
Engineered wood products are very stable and typically offer greater strength than natural or 
‘solid wood’ equivalents, for example, where used as joists and beams in a range of structural 
applications. Engineered wood products allow more efficient use of the timber resource by 
utilising small-diameter and/or lower-quality logs (that might otherwise be converted to 
woodchips), as well as other processing residues. Thus, engineered wood products represent a 
significant value-adding opportunity, and both a practical and potentially superior alternative 
to competing materials such as concrete, steel, aluminium and plastic. 
 
However, despite their many advantages, engineered wood products are not without their 
disadvantages. For example, they require more primary energy during manufacture than solid 
wood products, and the adhesives used may be toxic both during production and later in-
service. Some products, such as those specified for interior use, may be weaker and more 
prone to moisture-related distortion than equivalent solid woods, thus most particle and fibre-
based boards are not suitable for outdoor use. Furthermore, some products may burn more 
quickly than solid lumber. 

Laminated Veneer Lumber (LVL) 

In practice, Laminated Veneer Lumber (LVL) is produced from rotary peeled veneer (RPV) 
where individual veneers are glued together with the grain orientated along the length of the 
panel (as opposed to plywood where the grain direction alternates). 
 
There are two main categories of LVL; structural and non-structural LVL (BIS 2002). 
Structural applications include headers and beams, roof rafters, floor bearers and joists, 
flanges for timber I-joists and long-span trusses. Non-structural applications include door and 
window frames; interior fittings such as stair parts, railings and columns; and furniture 
components. 
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The production process for LVL is essentially the same as for plywood; structural LVL is 
generally manufactured in dedicated facilities according to fixed or variable length processes, 
non-structural LVL can be manufactured in either dedicated facilities or plywood facilities 
following minor modifications to the production line. The length, width and thickness of an 
LVL billet are dictated respectively by the log specification, and length and width of the out-
feed table, and size of the press. 
 
Traditionally, spindle-lathes have been used to provide the veneer used in LVL products. 
However, the presence of the spindle limits the extent to which the log can be peeled, whilst 
requiring that logs be free of centre-defects, notably rot. Advances in peeling technology, 
specifically the development of retractable-chuck, peripheral-drive or spindleless lathes has 
meant that more of the log can be peeled, whilst the peeling of smaller logs and/or those 
containing centre-rot, can be peeled economically. 

Market analysis and opportunities 
Much of the early development of LVL was completed in northern Europe, specifically 
Finland, however commercialisation and production has grown most rapidly in North 
America (BIS 2002). Growing market share has stimulated further innovation, specifically the 
use of mixed species, carbon fibre and plastic composites, to reduce cost and enhance strength 
and durability, each of which represent a significant value-adding opportunity. 
 
Despite some over-capacity, the outlook for engineered wood products in the developed 
world, specifically LVL, is positive (BIS 2002). This is based on a proven ability to match the 
performance of steel and concrete in a range of applications and, moreover, the environmental 
credentials of sustainably-produced wood products. For the developing Asian economies, and 
despite a maintained reliance on concrete and steel, continued infrastructural development 
will present further opportunities for engineered wood products. 
 
Production costs in the northern hemisphere (North America and Europe) and southern 
hemisphere (Australia and New Zealand) represent a compromise between resource security, 
company structure and labour costs. As a result, any advantage in terms of in-house capacity 
(resource supply or production) is typically offset by labour costs. Increased automation and 
the advent of new peeling technologies (above) represent a significant cost-saving 
opportunity. 
 
In recent years, LVL (along with LSL and I-beams) has come to represent around 35% of the 
material used in floor bearers and joists throughout North America (BIS 2011). Closer to 
home, growing demand for alternatives to sawn timber matched by an expanding production 
capacity, mean that New Zealand and Australia look set to follow the trends set in North 
America (BIS 2011). 
 
Finally, and in addition to the established markets for structural and non-structural LVL 
products (above), a market for appearance-grade LVL products has emerged in recent years. 
These products include exposed flooring; decorative framing and furniture; counter-tops; and 
other small-scale or niche applications such as promotional items, giftware etc, where 
variation in the properties of the veneers, primarily colour and texture, and even certain 
defects (e.g. gum vein), are exploited in combination with suitable finishes (see Figure 1). 
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Figure 1: Examples of LVL-based products used in appearance-grade applications 
 
To date there has been little market analysis with respect to appearance-grade LVL products. 
However, it is reasonable to assume that through optimum processing, benchmarking of key 
engineering properties and appropriate marketing, these products might well challenge 
established markets for traditional appearance-grade solid wood products. This is explored in 
more detail later in this report. 

Wood supply and veneer production in Tasmania 

In the absence of detailed wood supply data from the whole of Tasmania, the following 
discussion is limited to that from State Forest. Forestry Tasmania is responsible for managing 
the 1.5 million ha of State Forest in Tasmania, of which 47% is currently available for 
sustainable wood production. This comprises 499,500 ha (33%) native eucalypt forest, 
108,400 ha (7%) plantations and 97,800 ha (6%) special timbers (Forestry Tasmania 2011). 
The remainder (53%) includes both formal and informal reserves, and other areas outside of 
the wood production zone. The resulting wood supply over recent years is summarised in 
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Table 1 (Forestry Tasmania 2011). 
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Table 1: Wood supply from State Forest (‘000 m3 or ‘000 t. 
 
 2006/07 2007/08 2008/09 2009/10 2010/11 
High-quality sawlog and veneer (m3) 307 304 245 211 197 
Low-quality sawlog (m3) 52 87 57 38 49 
Peeler log (m3) 211 210 208 299 431 
Plantation pulpwood (t) 126 177 136 179 171 
Native forest pulpwood (t) 2,137 2,231 2,005 1,389 1,377 
Total arisings 2,833 3,008 2,651 2,116 2,224 
One green metric tonne is approximately equal to 1 m3. 
 
In Tasmania, veneer production has increased considerably since 2007, this following the 
construction of two veneer mills run by the Malaysian company Ta Ann. Currently, logs with 
a small-end diameter of 30-70 cm are sought. However, improved peeling technologies now 
mean that logs with a small-end diameter as low as 14 cm can be efficiently peeled. 
 
Recent analysis (Wood and McLaren 2011) noted that up to 30% of the native forest 
pulpwood arising might be peeled rather than sold as wood chip (equivalent to 413,100 t 
based on 2010/11 native forest pulpwood production). Moreover, that much of the existing 
plantation estate (on State Forest), totalling some 55,000 ha of Pinus radiata and 50,000 of 
eucalypt sp. (predominantly Eucalyptus globulus and E. nitens), could be harvested to supply 
peeler logs. 
 
Thus significant opportunities exist; the current resource base in Tasmania could easily 
support additional supply agreements (for peeler logs), either to overseas markets or, more 
importantly, for the development of domestic processing facilities (assuming a minimum 
wood supply of 120,000 m3 ha-1). 

Objectives 
The objectives of this part of the project were to: 
 

1. Construct Laminated Veneer Lumber (LVL) from small-diameter and/or low-quality 
native forest regrowth logs that would otherwise be converted to woodchips, and 

2. Develop a range of appearance-grade LVL products and identify potential market 
opportunities. 

 



 

6 
 
 

Methodology 
The following section describes the steps taken to select the resource (peeler logs), process 
the veneer and manufacture the LVL billets. 

Harvesting and transport 
Logs were selected during a routine harvesting operation of native regrowth forest in southern 
Tasmania (c. 60 yrs old comprising ash-group species; Eucalyptus delegatensis, E. obliqua 
and E. regnans). Harvesting was completed early-2010; log selection for peeling was based on 
the specifications presented in Table 2. The logs were then placed in a container and shipped 
to China (Jiangsu Happy Group) for processing as LVL. 
 
Table 2. Log specification 
 
Criteria Specification 
Species E. obliqua, E. delegatensis, E. regnans 
Min small-end diameter (SED) 14 cm 
Max small-end diameter (SED) 100 cm 
Length 4.4 m, 5.4 m, 8.0 m, and 10.6 m 
Scars To be sound and not effected by rot 
Knots Unlimited 
Bumps Significant external bumps permitted, no limit on number 
Sweep SED divided by 3 
Out of round Up to 20% 
Rot or decay centre defect Not allowed 

Veneer and LVL production 
The logs were peeled and the veneer dried using standard techniques, LVL billets of 2400 mm 
x 600 mm x 600 mm were then batch-processed using standard urea-formaldehyde glue. The 
resulting LBL billets were re-sawn and finished as required (see results) to produce a range of 
flooring, furniture and framing products. 
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Results 
A number of appearance-grade LVL products were successfully produced; these include 
flooring, furniture and framing, each is described in more detail below. 

Appearance-grade LVL products 

Flooring 

Two types of LVL flooring (solid and pine-backed) were produced in a range of standard 
sizes (18 mm x 150 mm or 190 mm) and supplied as random lengths (up to 2.4 m) (See 
Figure 2), only the second and third patterns cut at 70o and 20o to horizontal respectively 
were moulded to provide a usable final (tongue-and-groove) product. 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
LVL cross-section 

 
Cut at 90o to 
horizontal 

 
Cut at 75o to 
horizontal 

 
Cut at 15o to 
horizontal 

 
Figure 2. Re-sawing the LVL billet to produce tongue-and-groove flooring 
 
The variation in colour and ‘grain’ pattern was a direct result of the different sawing patterns. 
Attempts to re-saw softwood- (pine-) based LVL in this way, that is, at an angle of less than 
90o, typically fail given the low-strength of the veneer. 
 
The flooring products were laid as a ‘floating-floor’ in-situ using a suitable space at Forestry 
Tasmania’s Head Office, by Floor Covering Warehouse, Tasmania. This allowed an informal 
assessment of the handling and engineering properties of the product, feedback from the 
contractor employed is summarised in Table 3. 
 
Table 3. Handling and engineering properties of the LVL flooring 
 Solid LVL Pine-backed LVL 
Handling  Works like solid hardwood (in terms 

of trimming and gluing), quite hard on 
tools. 

 Longer lengths difficult to work with 
given size and weight. 

 Works like a soft wood (lighter, less 
wear and tear on tools). 

Engineering  Fits together well though tolerances 
could be improved (though not an 
issue during fitting/in-service). 

 Fits together well though tolerances 
could be improved (though not an 
issue during fitting/in-service). 



 

8 
 
 

 Very stable; little spring or bow (not 
an issue once laid), could be avoided 
through shorter lengths/improved 
tolerances. 

 Moderately stable; some bow (not an 
issue once laid), could be avoided 
through shorter lengths/improved 
tolerances. 

In-service  Felt ‘solid’; strong, heavy and 
durable. 

 Does not feel ‘solid’, would require 
marketing as a ‘floating floor’ rather 
than genuine alternative to solid wood 
flooring. 

Other  Many permutations possible (dimensions, natural colour and ‘grain’ pattern, and finish), 
important to match specification to final product (e.g. pine-backed LVL flooring will 
always feel like ‘floating floor’, dimension accordingly). 

 The satin finish, particularly that on the boards sawn at 30o, looked ‘cheap’ almost like 
a linoleum product, again important to match specification to final product AND market. 

Furniture 

An LVL ‘slab’ table was produced (See Figure 3), the top (c.100 mm thickness) and legs 
(c.150 mm x 150 mm) of the table were deliberately oversized, this to demonstrate the 
dimensions that could be achieved. It is noted that, to produce a solid wood equivalent, would 
take many years (200-300 yrs for a eucalypt tree to grow to the required dimensions and a 
further 2-3 years to process/dry the timber); the LVL equivalent could, in theory, be produced 
in a single day. 
 

      
 
Figure 3. The LVL ‘slab’ table 

Framing 

Finally, an LVL door and door frame were produced (see Figure 4). As for the ‘slab’ table, 
the door and frame were deliberately oversized (2020 mm x 885 mm door frame internal 
dimensions). Manufacture of the framing (architrave) demonstrated the ease with which as 
range of other mouldings might be produced. 
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Figure 4. The LVL door and door-frame 

Engineering properties 

Formal testing to determine the engineering properties of both the veneer and resulting LVL 
products was not undertaken as part of this study. However, benchmarking of key properties 
relative to the appropriate Australian Standards for the domestic market (and those required 
for other overseas markets) will be required. 
 
Ultimately, the products will leverage on the documented superior properties, notably 
strength, durability and stiffness, of the native forest species used (E. delegatensis, E. obliqua 
and E. regnans) where compared to plantation-grown hardwoods and softwoods. 
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Discussion 
The appearance-grade LVL products described above have been placed on display at Forestry 
Tasmania’s Head Office in Hobart, Tasmania (see Figure 5), feedback from both 
tradespersons (with respect to handling), potential customers (with respect to supply) and 
visitors (with respect to look/feel) has been extremely positive. 
 

 
 
Figure 5. Appearance-grade LVL products on display in Hobart 
  
The following discussion provides a preliminary description of the strategic market planning 
currently being undertaken by Forestry Tasmania, this includes market and risk analysis, and 
further steps relating to product development. 

Strategic market planning 
Strategic marketing aims to match the activities of an organisation to the environment in 
which it operates and to its own resource capabilities (Johnson and Scholes 1988). In the 
context of this report, the organisation (Forestry Tasmania) manages both native and 
plantation forest for wood products, whilst the environment (timber market) is changing 
rapidly and the resource (the area available for commercial timber production) is becoming 
increasingly rare. 
 
Thus, as part of an internal exercise, Forestry Tasmania asked three questions;  

 what is the business doing now 
 what is happening in the environment, and  
 what should the business be doing? 
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Engineered wood products were identified as presenting a major opportunity, the 
development of the LVL products described above formed a component of the resulting 
business strategy (summarised in Figure 6), market analysis and risk analysis (described 
below) were central to this strategy. 
 

 
 
Figure 6. Business strategy with respect to engineered wood (LVL) products 
 

Market analysis 

Whilst the markets for structural and non-structural LVL products are well established, those 
for appearance-grade LVL products are at an early stage of development and market analysis 
is lacking. For the latter we must look towards analysis completed for existing products, and 
for which the LVL products described herein might provide an alternative and thus capture a 
significant market share. The established market for engineered wood flooring, and associated 
market analyses, is just such an example, this is especially pertinent given the favourable 
response to the LVL flooring described above. 
 
The timber flooring industry in Australia, including both solid and engineered flooring, has 
grown considerably over the last few years, and now represents approximately $2 billion of 
the annual Gross Domestic Product of. The industry is made up of 5500 enterprises 
(manufacturers, suppliers and contractors) employing some 20,000 people (Australian Timber 
Flooring Association 2008). There is an expectation that the market share of engineered 
flooring will grow, as it did in Europe and the United States, despite a recent period of little 
movement due to the economic downturn (Randy Flierman, Australian Timber Flooring 
Association 2011, pers. comm.). 
 
In recent analysis it was noted that whilst the number of floor covering wholesalers had fallen 
in the last few years, there has been a modest increase in revenue generated by the industry 
(c.1.1% per annum over the five year period to the end of 2011-12), this due to increasing 
demand for imported floor coverings (IBISWorld 2011). For the 2011-12 period, IBISWorld 
went on to forecast that the Australian floor covering wholesaling industry will generate 
revenue in the order of $2.19 billion. 
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In addition, a structural change in the industry was noted, with an increasing tendency of 
operators towards vertical integration throughout the value chain (IBISWorld 2011). For those 
wishing to enter the market, it was noted that marketing and promotional activities will need 
to exceed those of the established providers. Overall, competition remains fierce due to both 
the fragmented and saturated nature of the market. 
 
Despite the competitive nature of the industry, the scale of the existing markets for both solid 
and engineered flowing in Australia, and the forecast in growth, thus represent a considerable 
market opportunity for the LVL flooring described above. 

SWOT analysis 
A provisional SWOT (Strengths, Weaknesses, Opportunities and Threats) analysis was 
completed, the points described under each heading are broadly ordered; social, 
environmental (inc. silvicultural and engineering) and economic. The analysis relates not only 
to LVL flooring (above), but also, the range of additional appearance-grade LVL products 
described herein. 

Strengths 

 Broad market acceptance (local and international) of engineered wood products, 
 Continued/growing demand (local and international) for engineered wood products, 
 Large supply of native eucalypt and plantation (pine and eucalypt) forest timbers, 

many species unique to Australia, 
 Sustainably managed resource, low energy (carbon) footprint and provide natural 

carbon sink, 
 Engineering properties of hardwood (eucalypt) species superior to those of softwoods, 

broad range of colours and textures, 
 Engineered wood products are typically stronger and more durable than their solid 

wood counterparts, 
 Products can be worked and finished (stained/coated) like solid timber, 
 Requires shorter rotations and/or can utilise logs from thinning operations (both 

plantation and native forest), and 
 High recovery rates when peeling (c.60% green recovery) compared to sawing (c.40% 

green recovery). 

Weaknesses 

 Overseas capacity (for production) already exists, current over-capacity might limit 
investment opportunities, 

 Large amounts of defect (knots) in unpruned plantation-grown log, propensity growth 
stresses (E. globulus) and for collapse and/or low-density (E. nitens), 

 Inconsistencies in the quality and/or supply/price of the resource, fluctuations in 
market demand, pricing and exchange rates, 

 High establishment costs (processing) and associated lack of government support, and 
on-going costs associated with maintenance/technological upgrade, improved Health 
and Safety and emission control, and 

 High costs associated with transport and/or labour driving investment overseas. 

Opportunities 

 Expansion of the forest resource (inc. employment opportunities) and associated non-
timber benefits (biodiversity, carbon, water regulation/desalination and recreation), 
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 Continual improvements in processing technology and advances in product 
applications, 

 Flexibility (in terms of resource supply and production), ability to supply niche 
markets, and respond to short term changes in the market, 

 New markets yet to be developed, huge potential, 
 Existing infrastructure (supply, transport and processing), retro-fitting of existing 

facilities, 
 Solid wood products becoming increasingly expensive (due to supply restrictions), 
 Products can utilise small and/or poor quality logs that would otherwise be converted 

to wood chips – a genuine value-adding opportunity, and 
 Timber is a cash crop, other ‘monetary’ benefits may include carbon credits. 

Threats 

 Reduced access to native forest resource through ENGO activities, 
 Competing demands from established sawn timber and/or wood chipping industries, 
 Environmental impacts of adhesives and/or finishes; during production, in-service and 

during disposal, 
 Transport and shipping costs (distance to overseas markets), and associated tariffs and 

duties, 
 Ability to meet/match existing performance specifications/standards for alternative 

products, 
 Competition from other manufacturers and/or alternative products, 
 High-costs of associated with R&D and/or a reduction in R&D capacity, 
 Market access, rapidly changing markets and/or reliance on a narrow range of 

products, 
 Niche markets may not provide sufficient return on any investment, and 
 Migration of intellectual property. 

Product differentiation 
An important consideration with respect to future marketing will be product differentiation 
and potential market share, this based on both value (economic) and application (end-use) as 
dictated by engineering and aesthetic properties. 
 
Product differentiation must be completed at two levels: (1) differentiating the new 
appearance-grade LVL products from other engineered wood products and (2) differentiating 
the new appearance-grade LVL products from each other. Understanding potential market 
share will require more detailed analysis, both of existing markets and potential opportunities 
in new and/or niche markets, these concepts are summarised in Figure 7. 
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Figure 7. Product differentiation and potential market share 
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Conclusions  
Despite a number of changes to the original project plan, and acknowledged delays in 
completing some of the work, much has been achieved. In conclusion:. 
 

1. Small-diameter and/or poor quality native forest eucalypt logs can be successfully 
peeled and dried, and the veneer used to produce Laminated Veneer Lumber 
(LVL), 

2. The resulting LVL can be re-sawn to produce a range of high-quality appearance-
grade LVL products (e.g., flooring, furniture and framing), each to match standard 
market specifications or be made-to-order, 

3. The strength, durability and stability of the products described herein are expected to 
be equal to or greater than that for equivalent solid wood products. Also, 
plantation grown hardwoods and softwoods could be used in certain lower-
strength applications. 

4. The production of veneer from small-diameter and/or poor quality logs that would 
otherwise be processed as wood chips represents a significant value-adding 
opportunity, 

5. Additional cost savings may be achieved through: shorter rotations (given that smaller 
logs can be used), increased product recovery (over that associated with sawn 
timber) and improved production efficiencies (from stump to product), 

6. The LVL products are manufactured using logs harvested from sustainably managed 
native forests unique to Tasmania and superior in strength and durability over 
softwood-based products, this represents a significant market advantage, and 

7. The current resource base in Tasmania is sufficient to support additional supply 
agreements, either to overseas markets or, more importantly, for the development 
of domestic processing facilities. 
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Recommendations 
This project has succeeded in demonstrating the proof-of-concept, the next steps in this work 
are described below. 

Engineering properties 

Characterisation of key engineering properties and benchmarking against current Australian 
Standards (or other) is essential. Material testing (strength, hardness, durability etc), and the 
extent to which these properties might be modified, for example through the use of alternative 
species and/or processing and finishing techniques, must be explored. Compliance with 
existing Australian Standards (or other) will be required to ensure market acceptance, this 
may require the development of new and/or revised standards. 

Product valuation 

It is essential that we establish the market value relative to existing products, this includes 
other engineered wood products and alternative materials (concrete, steel, aluminium and 
plastic), a more detailed value-chain analysis (silvicultural management, harvesting and 
processing, and application). 

Market opportunities and distribution strategies 

Investigate (more fully) existing markets and potential market opportunities, and requirements 
with respect to distribution networks. The latter will include promoting product awareness, 
supplying technical information, maintaining product supply and providing technical support. 
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