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The present document has been developed to assist the Lao wood processing and manufacturing
industry with wood waste reduction and waste utilisation. At present, wood recovery and
productivity in wood manufacturing companies are low and a substantial amount of waste is
generated. In 2008, the Government of Laos (Gol) started implementing policies for small and
medium processing industries using domestic raw materials, in order to increase value adding and
competitiveness of exports in international markets. The Ministry of Industry and Commerce,
responsible for harvesting and processing forest resources in Lao PDR, established the following
priorities:

Raise factory productivity and value addition to raw materials with emphasis on wood;

Upgrade technologies and skills of the wood processors in Lao PDR;

Minimise production waste and utilise bi-products;

Promote the sustainable use of natural resources and the protection of the environment;
Develop Lao standards of wood processing to conform to regional and international standards;
Promote growth and strengthening of the private sector and the creation of wood processing
association;

Trade promotion for finished products in domestic, regional and international markets.

Most of these priorities can be related in one way or another to the development of a wood waste
reduction and waste utilisation plan. Consequently, understanding and improving the efficiency of
the manufacturing process of plantation-grown wood is vital for achieving these national goals.
Following a wood recovery assessment in manufacturing companies, the present document tries to
address questions such as:

Which practices and value-added manufacturing technologies would increase the value recovery of
small dimensions, inferior quality plantation wood and facilitate early improvements from dry feed
stock to marketable products?

Which strategies can be applied to improve productivity and quality in wood processing and
manufacturing to improve competitiveness in global markets?

As a result, a detailed plan for the waste reduction has been developed for Lao wood manufacturing
companies to provide recommendations on:

How to use timber more efficiently and reduce the amount of off-cuts;

How to develop efficient systems for waste collection at different production stages;

How to segregate and use waste created;

How to improve the use of quality components and products which will result in reduction of
rejects;

Which value-added technologies suitable to immature wood and utilisation of wood waste and
off-cuts could be used.



Improving wood manufacturing efficiency is complex. Material loss is occurring all along the process
chain and obtaining sustainable results requires determination. There are not many quick solutions.
Nevertheless, the more is achieved usually the more opportunities open up and good economic and
business practices can be observed as those improvements are sustained.

Developing a wood waste reduction and waste utilisation plan to prevent or minimize the
production of residues should always be one of the first targets when trying to improve
manufacturing efficiency. Waste minimisation and resource maximisation for manufactured
products can be done everywhere from design stage to the inventory management and storage.
Having the right design and using optimised cutting patterns can help avoiding situations such as
over-processing raw material.

Once the designing step is optimised it is possible to start implementing new practises. The degree
of benefit that results from implementing waste reduction opportunities is highly dependent upon
the operations. Business can usually minimize the amount of waste through proper education and
training while improving their economic viability. At this stage, good communication with the entire
workforce in a company is essential for a successful implementation.

The quality of raw material used and the equipment at your disposition are others elements which
require attention. Using better raw materials generally reduces the production of waste because it
does not require as much time to sort it out and process it. Another key element in any successful
improvement process is a sustainable, practical measurement system. Quality control is a simple
way to know if what has been done the right way or not. Quality control is a simple tool to increase
productivity and reduce waste. Monitoring a manufacturing process can ensure that the number of
reject batches is kept to a minimum and help develop and maintain a maintenance schedule.

Nonetheless, even the best manufacturing process creates wastes. In this case, turning wastes into
valuable wood products becomes the main focus. The following pages aim to provide information on
the best practises and strategies for long term business growth and increase wood manufacturing
efficiency.
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Introduction

Wood waste is usually an indicator of inefficient use of raw materials and resources. Improving
wood manufacturing efficiency by reducing the amount of waste created is a complex subject and
there are very few quick solutions. Managing the yield on solid wood is difficult notably because
material loss is occurring all along the process chain. Finding sustainable results takes focus and
determinations mainly because it is a continuous process. However, usually the more you achieve
the more opportunities open up and as you sustain those improvements, your financial numbers will
improve as well, justifying the efforts put into the process.

Waste hierarchy

According to Wikipedia, the basic concept behind waste management is the waste hierarchy, where
the preferred and usually most effective approaches to managing waste are at the top (Figure 1).
The aim of the waste hierarchy is to extract the maximum benefits from raw material or resource
and to generate the minimum amount of waste. It gives priority to preventing waste in the first
place because if waste is not produced then it has not to be disposed of. When waste is produced, it
gives precedence to preparing it for reuse, then recycling, then recovery, and last of all disposal.

Figure 1 The waste hierarchy (Adapted from Wikipedia)



Prevention

The prevention of waste is the most vital point in the waste hierarchy. Prevention minimizes the
generation of waste products in the first place and results in the least environmental and economic
costs because it requires no collecting or processing of materials. Prevention also typically produces
significant benefits in terms of production efficiencies and the use of resources. It involves using less
material in design and manufacture and using less hazardous materials.

Minimisation
Waste minimisation requires knowledge of the Optimizing the product for operational

production process and the composition of the waste. o o
. o purposes will increase the productivity,
It involves designing products or processes to reduce ]
. . reduce the space requirements and
the creation of waste. Waste minimisation and ]
S reduce the process times normally
resource maximisation for manufactured products can ] o )
. . . required. A further benefit is reducing
most easily be done at the design stage by reducing the :
. Lo the complexity of data to be managed.
number of components used in a product or optimizing

the cutting patterns (Wikipedia). Gmeiner (2015a)

Reuse

The reuse of waste is any operation where products or materials that are not waste are used again
for the same purpose for which they were intended. Reusing waste might requires collection of
material but relatively little or no processing. It usually involves checking, cleaning, repairing, and/or
refurbishing entire items or spare parts.

Recycle

Recycling of waste is any activity that includes the collection of used, reused, or unused items that
would otherwise be considered waste. Recycling involves sorting and processing the recyclable
products into raw material and then remanufacturing the recycled raw materials into new products.

Recover

The recovery of waste is separated into two categories: the recovery of materials and the recovery
of energy. Whichever of these choices is better for the environment and human health is the
preferred option. The recovery of materials is most often preferred and includes activities such as
recycling and composting. These management activities generally require a collection system and a
method of material processing and conversion into a new product. The conversion of non-recyclable
waste materials into usable heat, electricity, or fuel is done through a variety of processes. Recovery
of energy, such as incineration, is usually the less preferred option.

Disposal

The last resort is disposal and is only considered once all other possibilities have been explored.
Disposal is any operation that involves the dumping and incineration of waste without energy
recovery. Before final disposal, a considerable amount of pre-treatment may be necessary to change
the characteristics of the waste in order to reduce the quantity or harmfulness of the waste and that
may include physical, thermal, chemical, or biological processes. Landfills are the most common
form of waste disposal and the final disposal option.



Benefits of waste prevention and minimisation

Waste minimisation can protect the environment and provide good economic and business
practices. Combining technological changes, good operational practices and recycling measures can
reduce wood waste by more than 50% (Eshun et al. 2012). It can also help improving:

Production practices by achieving more output of product per unit of input of raw materials.
Economic returns by reducing costs of purchasing new materials.

Public image by reflecting a proactive movement towards environmental protection.

Quality of products produced by introducing new innovation and technological practices.
Environmental responsibility by minimising or eliminating waste generation which makes it
easier to meet targets of environmental regulations, policies, and standards.

Elements to remember!

Prevention results in the least economic and environmental costs since it
requires no collecting or processing of materials.
Waste can be minimised and resource maximised more easily at design

stage.

Wood wastes and residues definitions
Below are the definitions of some of the most commons wastes.

A\ e ¥
oarse residues

— -

Sawdust is generated from sawing, trimming, and edging

lumber.




Shavings are generated from planing or thicknessing dressed

lumber to final dimensions and smoothness.

: - Wood or sander dust is the fine powder generated from

- sanding equipment.

Wood or Sander dust

Waste and lean manufacturing

According to lean manufacturing methodology, waste is not just the waste found in our waste bins
but rather all types of waste (Wikipedia). Lean manufacturing identifies seven types of waste which
will be further discussed in the following pages:

Making more parts than you can sell or ahead of demand.
Waiting for processing or parts sitting in storage.
Moving parts to various storage locations or from process to process.

Doing more work to a part than is required, sometimes because of poor
tool, product design, or defects within raw material.

Committing money and storage space to parts not sold.
Moving parts more than the minimum needed to complete and ship them.
Creating parts that cannot be sold ‘as is’ or that must be reworked.

Lean manufacturing is the continuous improvement in the operation to reduce any of the seven
types of waste.



The next section has been structured to reflect the waste hierarchy priorities. Ideas for prevention
and minimisation of wood waste will be introduced first because they result in the least economic
and environmental costs. The upcoming section covers reusing, recycling, and recovering waste. An
example of waste reduction program is also provided in Appendix 1.

Preventing and minimising wood wastes in your manufacturing
model

Most of the improvements listed below are through process improvements, organizational
improvements, capital investments and skills development. But first, where to start? Gmeiner
(2015b) proposes three steps to start a wood waste reduction and wood utilisation plan.

Where to start?

Set goals and objectives

The first step is usually setting the goals and the objectives. The more you can quantify and
specify this goal the better. Establish where you are (i.e. current situation, baseline), and then
look at your objectives (i.e. where you want to be).

Develop your gap analysis

As you compare the objectives to the current situation you develop your gap analysis. This gap
analysis describes what needs to be done. By clearly understanding your starting point and by
defining where you want to end up - possible solutions are already shaping up.

Map your process

The process mapping defines how the production is organized, scheduled, and controlled. A
simple but effective exercise is to map the processes and ask questions such as:

How is it done?

Who is doing what?

What information is received from where?
What decision needs to be made?

What is the output and where is the next step?

This exercise can get really interesting if you ask different people about the same questions. The
managers and the employees who are actually performing the tasks might have a substantially
different version in their mind. If there is more than one person performing the same task, you
might also get different versions. When you find these discrepancies you realize the benefits of
this exercise. Having a good manufacturing model is all a matter of planning, executing and
maintaining. An example of waste reduction plan is included at the end of this document.

(adapted from Gmeiner 2015b)



According to Gmeiner (2015c) the focus should always be on the current process. As the current
process is drawn it is possible to start questioning why the processes are designed in a specific way.
Secondly, it is important to start modifying the process by eliminating obsolete steps and streamline
the others. Easily achievable improvements should also be targeted and implemented first. Good
communication with all process holders is essential for a successful implementation. A process map
is also a good tool for teaching a new process to existing and new employees. Unless it is well
documented, you usually cannot claim that you know your processes.

And then...

Assess wood recovery

A wood recovery is a detailed analysis of the current wood recovery rate in production (Belleville
2014a). It is a good starting point because it helps determining how much wood is actually recovered
or how much is actually wasted. The main objective of a wood recovery is to improve manufacturing
process by:

Assessing the efficiency of every manufacturing steps;

Ranking priorities and elements to focus on;

Implementing recommendations based on observed results;

Reassessing the manufacturing process to confirm whether or not the recommendations
helped improving the efficiency of the manufacturing process.

P wnN e

Assessing each machine/station it will help ranking priorities and start working on those that require
an immediate intervention. Focus should be on machines or stations producing and/or wasting the
biggest volume of wood.

A documented data collection procedure is available in the Valtip2 report Improving value and
quality of wood products for domestic and export markets (Belleville 2014a).
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Planning

Product design and product specification

A huge proportion of waste factor can be determined and avoided during the design and
specification process. Waste minimisation and resource maximisation at the design stage suggests
reducing the number of components used in a product or optimizing the cutting patterns. Having the
right design will help avoiding situations where you are over-processing raw material. Designing the
product with the most abundant material available in mind will cut down on waste and subsequently
on cost. Reductions in raw material variety will also reduce inventory levels.

Additionally, research on what constitutes value from the perspective of customers will help to
minimise wasted resources. Usually, increase quality of the products will translate in growth to the
business long term. Producing products consistently at or above the customer expectation will grow
the business. Knowing where the business is falling behind will make a difference to get where the
company wants to be.

A simple strategy to improve customer satisfaction is to run a quick survey of the company’s last ten
consumers. It is important to ask them simple questions such as what they appreciated from dealing
with you or what they didn’t like. This easy exercise can be very useful to understand the market
when the company doesn’t have much time or money to spend on marketing.

The cutting problem

The cutting stock problem is the issue of how to cut out required wood components from raw
material with minimum trim-loss and waste. Many practical and industrial aspects may affect the
optimisation of wood recovery and the solution strategy. Usually, a cutting pattern for a wood
component should be established at the product design stage. Decisions should be made based on
raw material and equipment available as well. Below are other aspects worth including at the
product design stage.

Purchased grade

Price should not be the only decision factor when buying raw material because the overall cost
needs to be considered as well. If buying one quality level requires sorting and selecting the best for
a product, the question remains; what to do with the pick over product? If there is a use for it -
great! However, if the company starts to accumulate this material to return it to the supplier with
restocking charges or use it in place of lower grade (less expensive) then the material is considered a
waste. It is possible to calculate whether starting with a more expensive grade selection would be
more cost effective or not with all the facts. Depending on the variables, the result may be
completely different. Buying higher grade might translate in less defects and this could help avoiding
situations where over-processing raw material. Using better raw materials generally reduces the
production of waste.

Oversized cutting

It is a common practice to cut pieces slightly larger than required. The extra varies from one
company to another. Obviously, the smaller the final piece, the more the extra size impacts the
overall wood consumption. Reviewing the minimum requirement and reducing the length oversize
will reduce wood consumption. On the down side, going too far will result in rejects going up and
losing more. Any millimetre of sustained saving will add up to an overall saving.



Extra quantity

During big batch production, adding a few extra pieces has minimal impact. On the other hand when
the batches are small one extra for a quantity of 20 pieces is 5% of your production. To mitigate this
problem it is possible to keep them in stock and use them the next time. Sounds good - but the
chance that these parts become obsolete, get damaged or lost, or have discoloured by the time we
need them again is high. Extra quantity adds substantially to the waste. Reviewing the
manufacturing model and applying some basic manufacturing principals will bring results.

It is important to keep in mind that a company commits money and storage space to parts not sold.
This also involves moving parts to various storage locations and risking damaging the manufactured
pieces in the process. Those parts might even end up sitting in storage for ages and get lost in the
inventory.

Examples

Below is an example of a situation observed in a Lao wood manufacturing companies during
assessment visits where planning product design and cutting pattern could substantially improve
wood recovery and reduce the production of wood waste.

The case was observed in a manufacturing company producing workbenches. To make 400 mm-wide
workbenches the company used three 150 mm-wide boards. At the last manufacturing step of the
process, a 35 mm-wide section was rip-sawed from the glued-laminated panel to reach final
dimensions. When analysing the overall wood recovery for each board, it was found out that only
56% of the last board (i.e. the board on the right side in Figure 2) was used, meaning that 44% of the
initial raw material ended up as pure waste. Having designed the product properly, the company
could have used narrower boards initially and potentially saved 44% of their raw material acquisition
costs. The same concept could also by apply for the length of the boards since more than 15 cm was
usually cross-cut from each board to reach the required workbench dimensions. Another alternative
to reduce consumption of raw material is ordering pre-cut to the required size for your specific
production to minimise timber off-cuts and wastage on projects.

Cut #1
(estimate] fTsaw kel o5 mm)
1

CUt#2 = o o o o g o o o o g -

Recovery: 76% %ﬁﬁm

Recovery: 56%

Y
y
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Board Board Boar
#1 #2 #3




Executing

Inventory management and storage

Significant cost and effort goes into adequately drying the lumber and therefore it is important to
protect it (Figure 3). Dried lumber that is exposed to the weather and potentially damaging yard
activities can change quality lumber to waste wood. If not immediately used, kiln dried lumber needs
to be stored in an enclosed dry shed where it is protected from the weather. Also, if the lumber is
stored long term (several months), a controlled environment is recommended to prevent
deterioration. The inventory should also be identified (location, label).

Arrange lumber delivery to minimize inventory and storage time

The longer that delivered lumber stays in the lumber yard or warehouse, the more chance of
degradation resulting from exposure to the environment or damage (breaking, cracking, etc.) from
inadvertent contact with equipment or other lumber (Figure 4). Sometimes, excessive quantities of
lumber are purchased because of lower prices, however the money saved up front can be lost
through damaged lumber that is eventually wasted. It is important to plan carefully so that lumber in
the yard maintains the desired quality and is utilized efficiently (US Environmental Protection Agency
2015).




Inspect, sort, and separate lumber on reception or as soon as possible

Lumber can be shipped in packages with a random mixture of lengths and it is recommended that
the incoming lumber be inspected and sorted (i.e. by length, thickness, width, and quality) based on
the needs to reduce wood waste. Lumber that is received below the quality grade requested, or is
poor quality, can be identified promptly and returned to the supplier or used appropriately.

Also, yard space can be utilized more efficiently by the elimination of large voids in the packages
resulting from mixed board lengths. Mixed lengths will also cause improperly supported stacks and
potentially damaged lumber caused by the movement of lumber packages with protruding boards.
Sorting can be done by hand and will result in generating less waste which will more than offset the
cost of sorting (Figure 5).

A close partnership with suppliers which encourages more shared responsibility and trust is also
recommended. This partnership can eliminate costly, non value-added steps such as inspection and
reshuffling materials. Quality programs which document out-of-spec materials will give both the
supplier and the customer the facts to measure and improve performance. Suppliers should be
trained in the same way as the company’s own inspectors would be trained so that they know and
meet the particular company’s needs. Pre-shipment inspections and "custom" shipments that are
one length, one grade, etc., should be considered so that costly additional steps after receiving are
avoided (US Environmental Protection Agency 2015).

There should be a place for everything and everything should be in its place (Figures 6-7). All the
unnecessary material should be eliminated and only the essential kept (Figure 8).



Questions which should be asked regarding the storage area

How old is the oldest material on the shop floor?
Is there obsolete material mixed in the inventory?
Are the corners full of old material?




Figure 8 Improper storage of wastes with raw material will affect productivity and increase financial
costs.

Quality control

Quality control is a simple tool to increase productivity and reduce waste. Quality control and
process monitoring steps can be taken to ensure that the number of reject batches is kept to a
minimum. This can be achieved by increasing the frequency of inspection and the number of points
of inspection (e.g. by installing automated continuous monitoring equipment to identify production
problems).

Glued-up panels should not be rejected because one strip was out of spec (Figure 9). One bad strip
in a full size panel discovered after it has been planed down reduces dramatically the wood vyield
because a big portion of this bigger panel is now waste. Having a quality control system in place to
prevent this will save wood and labour. Setting standards and training the operators on these
expectations can maintain a higher yield level.

Figure 9 Finished panels where one strip is out of spec because of decay.



A key element in any successful improvement process is a sustainable, practical measurement
system. Quality control is a simple way to know if what has been done is right or wrong. It takes
management commitment but can be one of the best management tools. When establishing a
quality control plan, the first thing consists in establishing a few things that are not quite right. Select
what is important. Each measurement selected should have a valid reason for being selected (Figure
10). A good starting point is the bottleneck or the processing step consuming the largest volume of
material.

What to measure?

Almost anything can be measured with almost unrestricted units of measure: volume per time (e.g.
pieces per day, shift, hour...), productivity (e.g. output vs input, volume per labour hour), quality (e.g.
reject rate), or safety (number of incidents). When collecting data on a daily basis these still need to
be processed and displayed in a bigger time frame (weekly, biweekly or monthly measures are
usually the best practical reporting cycles). More important than the actual measurement is the
trend over a period of time. Everyone in a group (employees, supervisor, and manager) should
understand what the goals are and how their group is performing. For this reason, it might be useful
to create different levels of reporting: shop floor level regarding quality and on-time measurements;
manager level for recovery or productivity. This reporting should become part of a daily or weekly
work routine.

How to measure?

Measurements for output(s) and offcut(s) are function of the processing steps (Belleville 2014a). This
means that we should only measure the dimension(s) that is affected during a specific processing
step. For example, only measure thickness of output(s) after a planing step (three measures per
sample recommended) because this step only affects thickness and has no effect on width or length.
The width and length of a blank after planing are supposed to remain the same before (input) and
after (output). Same principle applies for a cross-cutting step where we only measure length (One
measure per sample recommended) or for an edging processing step where we only measure width



(three measures per sample recommended). The only exception here would be if a processing step
affects two or three planes. In this case, all affected planes would need to be measured. The concept
behind measuring at three different places is to determine if there is variation within a piece (Figure
11). According to Gmeiner (2015), implementing quality control system can increase productivity
gains of 10-15% within the first year not because of the measurements themselves but rather
because the focus is now being put on what is declared as critical.
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How much measuring is required?

A short answer would be to keep it to a minimum (Gmeiner 2015d). Any measurement costs
something to collect, to tabulate, to analyse, and to archive. If you do nothing with the data it is a
waste of resources. If you already have sufficient control, and a deep understanding of your
operation, you might not need many measures. Remember that what you measure gets attention
and what gets attention will improve.



Tools to help implementing a quality control program

Additional information on wood recovery and implementation of a quality control program can be
found in the Valtip2 report Improving value and quality of wood products for domestic and export
markets (Belleville 2014a). A user-friendly manual on quality control methods used in wood
processing and manufacturing applicable to SMEs in Laos is also in press (Ozarska and Belleville
2015). The manual will include checklists to assist workers and quality controllers on multiple wood
manufacturing steps.

Machining with Planing Machine 7 Checklist for Quality Controller of »!
Checklist for Operator Finishing Process
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Information on surface quality assessment as part of a quality control program can be found in the
Valtip2 report Wood Material and Surface Quality Assessment (Belleville 2014b).
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Equipment and technology

The age of the equipment is not as important as it is to see if the machines are the right machines to
do the job. In industries, using more efficient manufacturing processes will generally reduce the
production of waste because it will translate in fewer defects and avoid you situation where you are
over-processing raw material. Making defective parts that cannot be sold ‘as is’ or that must be
reworked is another example of waste according to lean manufacturing principles.

Using the wrong glue can also result in wasted material and time. Some glues (e.g. thermosetting
glues) are non-reversible, once they are cured, they cannot be liquefied again. If the desired quality
of the bond is not achieved, the material may end up in the scrap pile. The shelf life (check
expiration date) and pot life of glues vary. It is important to know the shelf life before purchasing or
catalysing large quantities as they could end up as waste. Applying too much glue is also a waste
which increases the operational costs (Figure 12 A and B).

Figure 12 Applying too much glue is wastage of raw material (A) that will increase the processing
costs because more glue will be needed and extra time will be wasted to scrapped the excess (B).



Tooling
The width of the saw kerf has an impact on the wood yield
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Packing and shipping
Opportunities for waste reduction in packing and shipping include evaluating damage history (thus
reducing product damage and waste) and packaging water resistance. Inadequate packaging can
result in furniture being damaged in transit and subsequently disposed in some cases, thereby
creating a larger environmental problem than the packaging. The opportunity presented here is to
minimize the damaged furniture waste by improving packaging. Records should be collected of what
goods are damaged. These records should be evaluated periodically to determine sources of
packaging problems. What caused the piece of furniture to be damaged? Would a different
packaging approach provide protection from such incidents? Develop methods of improving
packaging to eliminate or minimize these problems.

Furniture pieces are typically sensitive to water damage, therefore, most packages must be carefully
protected from exposure to water. Unfortunately, there are many cases where boxes are exposed to
blowing rain or snow at loading docks, leaks in trailers and extremely high humidity. In these cases, it
is important that the basic packaging materials be water resistant (Figures 13-14).

Figure 13 Wrapping finished products will reduce the risks of degrading them prior shipping.



Education and Involvement of workforce

As mentioned previously, a successful implementation process needs good communication with the
entire workforce in a company. The degree of benefit that results from implementing waste
reduction opportunities is highly dependent upon the operations. Business can usually minimize the
amount of waste through proper education and training while improving their economic viability.
Key factors for a successful implementation include visible commitment from facility leadership,
program ownership and support by all employees, multi-functional participation, establishment of
waste reduction goals, management systems for tracking the types and amounts of materials,
wastes and associated costs, and the measurement and celebration of progress (Figure 15).
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A well-documented process mapping will also be a very good tool for teaching actual and new
processes to existing and new employees to make sure that everyone knows the processes and

implications regarding your wood waste reduction plan.

Question which should be asked regarding the wood waste reduction

plan and the workforce:

Do employees relate and understand the meaning of the key performance
indicators for the wood waste reduction plan?

Maintaining
Maintenance is an extremely efficient simple tool to increase productivity. Here are a few simple
questions which should be asked regarding working environment and maintenance:

Is the factory clean and tidy?

Are workplaces, tools and inventory identified (location, label, sorted)?

Does the factory appear to be cleaned on a regular basis?

Are the machines cleaned and free of debris (Figure 16)?

Are current maintenance schedules posted?

Is the material stored properly to prevent deterioration and damage?

Are there practical work instructions or checklists on the different work places?




Keeping a workplace clean and tidy is a good exercise to achieve culture change and install an
atmosphere for improvement. If the changes are not achieved in this area it is not advisable to start
the next and more difficult project.

A systematic approach to preventive maintenance will have a big influence on the operations
performance.

v Check equipment daily for proper set-up and needed adjustments to minimize waste
v Perform regular inspections of application performance
v Perform preventive maintenance

Small batch size is usually more sensitive to machine and tooling breakdowns, which impact the
operation flow. These problems may have always been there, but they are more visible when batch
size is small.

Wood dust management

Wood dust is an issue that can threaten no only product quality but also workplace health and
safety. Wood dust can cause serious health problems from irritation, allergic reactions and asthma,
and dust from certain wood species is even considered carcinogenic. It is also a potential explosion,
fire and health hazard (Figure 17).

Figure 17 Damaged electrical wires in contact with wood dust is a potential fire hazard.

Dust build up in a shop will lower the quality of everything produced to varying degrees depending
on the severity of the problem (Figures 18 and 19). Cleaning sanding belts, saws, and other cutting
tools will preserves tool life (e.g. resin build-up) and decrease maintenance by keeping dust away
from machinery. In the case of sanding belts, it will also improve sanding efficiency by preventing
dust from becoming embedded in the belt.



Figure 18 Wood dust adds an extra step in the process because components need to be cleaned
before finishing otherwise this will affect the quality of the finish and subsequently of the wood
product.

Figure 19 Chip marks are the result when a machine's exhaust system isn't capable of clearing debris
from the cutterhead. This will require additional sanding and increase your processing costs.



Dust management can be an opportunity that will not only make for happier and healthier
employees but also improve product quality both in production and finishing. If it is dealt with
properly it will save money via fewer rejects, better finishes, energy savings, longer tool and
machine life and reduced employee absenteeism. Dust collectors and accessories for collection and
mitigation go from small and portable systems at individual machines and workstations to large
installations depending on company’s needs (Figure 20). A metal detector at the beginning of the
process line will also preserve tool life and product quality (Figure 21). Additional information and a
review of the strategies and practices top prevent and minimise wood waste is available at the end
of the document (Appendix 3).

Figure 20 Having an exhaust system will not only provide a safe and healthy working environment
but also simplify maintenance and increase productivity and product quality.

Figure 21 Installing a metal detector at the beginning of the process line will preserve tool life and

product quality.



Reusing, recycling, and recovering wood wastes

The target for each company should always be to prevent or minimize the production of residues but
in some situations even the best manufacturing process will create wastes. In this situation, turning
wood waste into valuable wood products should be the main focus. Obviously, higher the value of
the wood product obtained from residues, higher the profits will be.

Reusing, recycling and recovering usually involve sorting, separating, and/or segregating all types of
wastes to avoid contamination. Waste streams should never be combined (i.e., mixing sawdust,
wood chips, end pieces, etc.) as it may inhibit secondary use. Storage conditions of wastes are also
extremely important to avoid contamination with non-wood material (e.g. dirt, grease, sand, etc.).

As mentioned before, the reuse of waste is any operation where products or materials are used
again for the same purpose for which they were intended. It often requires collection but relatively
little or no processing. It involves checking, cleaning, repairing, and/or refurbishing, entire items or
spare parts. Recycling involves sorting and processing used, reused, or unused items that would
otherwise be considered waste and remanufacture it into new products. Recovering material and
energy generally require a collection system and a method of material processing and conversion
into a new product.

Reusing wood wastes

The following list involves options where little of no processing is required. Most of those products
are already available on the market and would require little or no research and development (R&D)
prior commercialisation. The technology or market is seen as mature and only involve capital
investment in most cases.

Mulch (for gardening and decorative purposes)

Bio-filters and absorbents for organic material (e.g. animal bedding)




Recycling and recovering wood wastes

The following list involves options where sorting and processing the recyclable products into raw
material and then remanufacturing the recycled raw materials into new products are required.
These generally require a collection system and a method of material processing and conversion into
a new product. Most products are already available on the market and would require little or no
research and development before commercialisation. The technology and markets are seen as
mature and would only involve capital investment in most cases.

v Parquetry, decking, and outdoor furniture (Figures 22-23)

Figure 22 Wood off-cuts can be used for outdoor furniture and decking to create unique geometric

patterns of parquet flooring.

Figure 23 Wood off-cuts can be used for outdoor furniture and decking.



Bricks (made using sawdust, Figure 24)

Small wooden objects for practical or decorative domestic purposes (e.g. toys, handle for tools)

Finger jointing or laminating: Finger jointing is the joining of two short sticks end-to-end to form
a longer one resulting in less waste and better material utilization (where laminating involves
gluing pieces side by side). The pieces are joined and glued end-to-end by a finger joint. Any
piece ten cm or longer can be used. There is equipment available that can machine the joints,
apply the glue and press the pieces together. For circumstances where areas are not exposed in
the final product, the finger jointing process can provide significant increases in material
utilization, and thus less wood waste.

Wood pellets and briquettes: Made from already kiln-dried offcuts and sawdust for renewable
biomass energy to displace coal fired electricity. Asia-Pacific represents the largest and fastest
growing global thermal power market (Source: FierceEnergy), EU target 15% of its energy from
renewable sources by 2020 (Source: Carbonbrief), the U.S. also has the potential to become the
world’s second largest user of renewables after China (Source: POWER Magazine).

Note: Burning treated or coated wood can release regulated hazardous air pollutants!

Absorbents for heavy metals and chemicals (e.g. industrial adsorbents, Figure 25)




The following list involves options where sorting and processing the recyclable products into raw
material and then remanufacturing the recycled raw materials into new products are required.
Most of those products are already available on the market but would require additional research
and development before commercialisation. The technology and markets are seen as mature and
would only involve capital investment in most cases.

Particleboard and fibreboard (MDF/HDF)
Wood-Cement or wood concrete panels

The next section lists potential areas for research and development and the development of high-
value wood products from wood wastes. Generally, these ideas would involve significant R&D prior
the development of commercially ready products since there is not much information (i.e.
technology, parameters, and processes) available for Lao wood species such as teak and Eucalyptus
camaldulensis.

Wood foam as insulation material: The green building materials market, valued $106.32 billion in
2012, is expected to reach $234.77 billion by 2019. Insulation application-segment was
estimated as the largest segment with 21% of the total market share in 2012. The rising demand
for cellulose for insulations is projected to show a healthy growth in near future (Source:
Environmental Management & Sustainable Development News).

Packaging material: To potentially replace petrochemical-based material expanded polystyrene.
The demand for sustainable packaging is a global market projected to hit $244 billion by 2018
(Jackson 2014).

Wood-plastic composite
Plastic lumber and composite decking products (approximately 90% weight made from
wood flour)
Moulding and trim apps

Wood composite panels
Partitions
Ceilings
Flooring
Doors
Furniture
Acoustic or sound absorbing construction materials
Heat-insulating construction materials
Cladding

Additional information on product ideas for wood waste utilisation is available at the end of the
document (Appendix 2).



Wood wastes are usually an indicator of inefficient use of raw materials and resources. Improving
wood manufacturing efficiency by reducing the amount of waste created is a complex subject and
there are very few quick solutions. Finding sustainable results takes focus and determinations.
Usually the more you achieve the more opportunities open up and as you sustain those
improvements.

Understanding and improving the efficiency of a manufacturing process is vital for achieving good
results. The present document tried to address which practices and value-added manufacturing
technologies would increase the value recovery of small dimensions, inferior quality plantation wood
and facilitate early improvements from dry feed stock to marketable products. The strategies listed
in the document can be applied to improve productivity and quality in wood processing and
manufacturing to improve competitiveness in global markets.

The Government of Laos should also offers incentives for waste minimisation, which focus on the
environmental benefits of adopting waste minimisation strategies. Government and fire regulations
could also help addressing the issue of wood dust with regulation policies.
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Establish the program
Executive level description
Policy statement
Consensus building

Organise the program
Name task force
Set goals and objectives

Communicate plan and vision to the

workforce

Do a preliminary assessment
Collect data
Review sites
Establish priorities

Write program plan
Consider external groups
Define objectives
Identify potential obstacles
Develop schedule

Do detailed assessment
Name assessment team(s)
Review data and site(s)
Organise and document information
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Define options
Propose options
Screen options

Do a feasibility analysis
Technical
Environmental
Economic

Write assessment report

Implement the plan
Select projects
Obtain funding
Install and/or train

Measure progress
Acquire data

Analyse results

Maintain program



Appendix 2 - Product Ideas for Wood Waste Utilisation

15 Product ideas for wood waste utilisation Comment(s) Off-cuts Sawdust Shavings Wood dust
Segregate and store off-cuts to reuse them later e Involve sorting and N
processing
Mulch e Require a collection v v
system
Acoustic or sound absorbing panels e Involve sorting and N
processing
e Partitions e Require a collection
e Ceilings system
e Require R&D
sand concrete® and wood-concrete composite>* e Involve sorting and N N N
processing
e Require a collection
system
e Require R&D
Heat-insulating/acoustic construction material® e Involve sorting and v
processing
e Require a collection
system
e Require R&D
Industrial and environmental adsorbent®®”*° e Involve sorting and vV V V
processing
e Require a collection
system
e Require R&D
Bricks® e Involve sorting and v v
processing

e Require a collection
system




Wood-plastic composites’

Parquetry, decking, and outdoor furniture

Small wooden objects (e.g. toys, handle for tools)

Lumber and decking products

Finger jointing or laminating

Wood pellets and briquettes

Particleboard and fibreboard

Packaging material

v" Wood composite panels

Flooring
Doors
Furniture
Cladding

Require R&D
Involve sorting and
processing

Require a collection
system

Require R&D
Involve sorting and
processing

involve sorting and
processing

Involve sorting and
processing

Involve sorting and
processing

Require a collection
system

Require R&D
Involve sorting and
processing

Require a collection
system

Require R&D
Involve sorting and
processing

Require a collection
system

Involve sorting and
processing

Require a collection
system

Require R&D
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Appendix 3 - Strategies and Practices to Prevent and Minimise Wood Waste

20 Strategies and Practices to Prevent and Minimise Wood Waste

e Develop and document your process mapping

e Assess your wood recovery

e Conduct a product design exercise for all your products

o Develop cutting patterns for each product

e Survey your latest customers about their buying experience with you

e Calculate if the grade you’re buying is cost effective for you

e Review your minimum requirement and reduce your length oversize if possible

e Inspect, sort and separate lumber on reception

e Develop quality control and process monitoring programs

e Use efficient manufacturing processes to reduce rejects

e Use the right glue and right application methods

e Discuss with your tool supplier for new tooling products

o Develop methods of improving packaging to eliminate or minimize damages and claims
e Communicate with your workforce

e Show visible commitment in your waste reduction goals and support employees

e Check equipment daily for proper set-up and needed adjustments to minimize waste
e Perform regular inspections of application performance

e Perform preventive maintenance

e Post maintenance schedules and work instruction/checklists on each work place

e Install dust collectors and accessories for collection and mitigation
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