
Process changes at plastics company save
costs and waste
A Case Study at bpi.industrial 

This Case Study at bpi.industrial demonstrates the economic and environmental benefits
of investment in equipment that enables processes to be tightly controlled.
bpi.industrial is a supplier of heavy duty polythene sacks for the animal feed, building,
chemical and other industrial sectors.  A 12-year waste minimisation programme has led
to many changes that have produced better process control, more accurate blending of
polymer and colorant, and a reduction in solvent use.  The benefits to bpi.industrial
from the waste minimisation programme have included:

Improved process control reducing raw material purchase of polymer by 6%,
resulting in a saving of £400 000/year in material costs

Improved blending of polymer and colorant, saving £140 000/year

A 7% increase in machine use, giving an increased production potential of
1 000 tonnes/year

A 31% saving in solvent use by switching to a solvent-free printing process,
reducing the amount spent on solvents by £50 000/year
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Process Control
Blown film extrusion

Reliance on manual control of the blown film lines was
resulting in waste, particularly during start-up and
order changes, while making adjustments to ensure
the product was in specification.  In addition, the film
thickness was not always uniform.

An automated process control system, which cost
£1 million, was installed for all blowing lines.  This
system allows the operator to input the product
specifications, eg material, dimensions and thickness,
leaving the system to calculate and control all the
required parameters. 

Master batch dosing efficiency

Masterbatch colorant granules are blended into the
main stream of ‘natural’ colour polymer granules,
providing a clean and convenient method of direct
dosing of colorants.  

Although masterbatch makes up only 3% of the final
weight of the product, it can cost several times as
much as ‘natural’ grades (in excess of £2 000/tonne).
Incorrect dosing can, therefore, be very costly and may
result in quality control rejection. 

An older volumetric dosing system, which controlled to
±10% was replaced with a gravimetric system
controlling at ±1%.  This was a major investment at
around £500 000 for all the lines, but saves around
70 tonnes/year of masterbatch, worth around £140 000.

Together, the improved process control and
masterbatch dosing systems have increased first time
yield (FTY) from around 86% to the current high of
over 92% (see Fig 1).  This has reduced the volume of
material that needs to be recycled, avoiding losses of
around £145 000 (as products made from recycled
material have a lower selling price).  

The improved first-time yield has also saved £16 000 in
avoided electricity costs.  Overall, the improvement in
first-time yield has been mirrored by corresponding
savings in the mass balance yield (MBY).  Mass balance
yield improvements have saved in excess of
700 tonnes/year of plastic, which equates to over
£400 000.  The investment in improving processes has
paid for itself in just over two years.

Solvent-free Inks and Solvent
Management
Since 1997, bpi.industrial has been installing solvent-
free inks in an on-going conversion process, aiming to
eliminate the use of solvent in inks.  Less solvent will
then be required for cleaning purposes.  Training in
more efficient solvent use and management means
less is used and, therefore, less ‘lost’ as fugitive
emissions to atmosphere.

Reducing solvent use has saved the company
£50 000/year.  Although the amount spent on inks
between 1997 and 2000 has increased in line with
production, the quantity of solvent purchased
annually has actually decreased by 31%, from around
203 tonnes (£132 000) to 140 tonnes (£82 000/year)
(see Fig 2). 

Current conversion plans indicate that during 2001 the
company will reduce solvent use below the level
necessary to register for solvent emissions legislation,
thereby avoiding capital expenditure of just over
£1 million on an oxidiser for abatement, with avoided
running costs likely to be around £200 000/year.  

Machine Utilisation
Changes in the size and mix of orders and the trend
towards just-in-time ordering have resulted in shorter
run lengths and more frequent changeovers. 
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Fig 1  First-time yield

Since 1990, bpi.industrial has aimed to improve its environmental performance through clearly defined monitoring
and action plans, thereby increasing competitiveness and improving product quality.

Plastic material is the main cost in all of bpi.industrial’s products.  The company has a long-established practice of
segregating and maintaining the cleanliness, and hence value, of product waste for recycling in other parts of the
company.

Through working with customers and consulting staff, bpi.industrial has examined, as part of a planned continual
improvement programme, all aspects of its operations to improve environmental performance and production.
The programme’s success lies in the fact that it has been led from the top by the Operations Director, under
guidance from the Board.

Background



Consultations on the shop floor and staff suggestions
led to the appointment of a member of the shift
operating team as ‘order change operator’.  This
specially trained employee worked on each line
whenever changeover was required.  This expert help
reduced the changeover time by 67%, increasing the
overall machine utilisation by 7% over two years.

Motor Efficiency
Following a review of power consumption, the
company has been able to switch from one 120 kW
motor driving each line (with smaller ones powering
fans and printers), to smaller motors and away from
DC drives to high efficiency motors (HEMs).

Economic and Environmental
Benefits
bpi.industrial has saved over £970 000/year from the
measures described and avoided £1 million capital
expenditure on abatement plant (see Table 1).  These

savings have been achieved with an investment of
£1.5 million in process equipment, and by making
small process changes and retraining, costing little or
nothing to implement.

■ More efficient use of raw materials means
1 500 tonnes/year less polymer is used, and
70 tonnes less colorant.

■ The reduction in solvent use (by 63 tonnes) is
beneficial for the local and the working
environment. 

■ Training one operator to perform order changeovers
allows 11 production lines to do the work previously
done by 12.

Customers also benefit from a more consistent product
with fewer imperfections.

Over the past 12 years, cost savings have risen steadily,
while the quality of the product has been consistently
improving and environmental impact has reduced.  

Changes Environmental savings Financial savings

Improved process control Saving 700 tonnes/year of polymer Saving £400 000/year
on MBY

Saving approximately 800 tonnes Saving £145 000/year
of polymer from value degradation

Reduced use of electricity due to Saving £16 000/year
increased FTY

More accurate blending of Saving 70 tonnes/year of colorant Saving £140 000/year
polymer and colorant

Switch to solvent-free inks 31% reduction in the volume of  Saving £50 000/year
and solvent training solvents used in printing

Avoidance of requirement for Avoided capital expenditure 
thermal oxidiser of £1 million

– Avoided annual running costs 
of £200 000

Machine utilisation 7% increase in machine utilisation Increasing potential production
by 1 000 tonnes/year

Motor efficiency Saving 500 000 kWh/year Saving £20 000/year
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Fig 2  Solvent use
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Table 1  Summary of savings
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Practical Environmental Advice for Business

About bpi.industrial 
bpi.industrial, part of British Polythene Industries plc, is a supplier
of heavy-duty polythene sacks designed to meet the needs of 
the industrial sector.  bpi.industrial represents the combined
operations based at Stockton-on-Tees and Ardeer in Scotland. 

The Stockton-on-Tees operation has an annual capacity of
15 000 tonnes and, with 500 customers and over 40 years’
experience, is a leading supplier to the animal feed, building,
chemical and other industrial sectors.

Comments from bpi.industrial
The move towards work practices that have a low environmental impact has been
driven from the top down.  The group Board has taken an active role in moving
bpi.industrial to the position it is in now, where impact on the environment is
continually reduced.  Staff are now encouraged to propose new work practices to
reduce the environmental impact and, should they wish, a dedicated team of
environmental advisors is available to help them.  

The work by bpi.industrial to improve the use of polymer, minimise the waste arisings,
and make efficient use of energy combined with the close inspection of work practices
on manning levels, has given improved job security and enabled us to be competitive in
the marketplace.

This open attitude has enabled numerous cost savings to be realised that would
otherwise never have been examined.  The time and motion study carried out by the
staff uncovered a major issue concerning the run changeover which, once corrected, has
increased machine utilisation dramatically.

Useful publications
from Envirowise
(EG252) - Benchmarking
Waste in Plastics Processing

(FP272) - Getting the Most
from Plastics 

(GG251) - Environmental
Management Systems for the
Plastics Industry

Host Company:

bpi.industrial,
PO Box 341, Yarm Road,
Stockton-on-Tees,
Cleveland TS18 3GB

“ …has enabled numerous cost savings

to be realised that would otherwise

never have been examined. ”

Mr D Clark, 

Operations Director


