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Foreword

—_—

“Solid Waste Reduction” is one of the hottest topics in the territory recently. The production
rate of solid waste is now at an unacceptable level that the landflls in Hong Kong will be
flled up in 6 to 10 years. Out of the many different kinds of solid waste, plastic shopping
bags and packaging are regarded as extraordinarily harmful substances to our environment.
\oices for banning the free distribution of plastic bags and levying taxes to deter their uses
are all around. Usage and production of plastic bag become highly concerned issues in the
world as well. International communities have actively set up measures to reduce plastic bag
waste. Several countries have already enforced taxes on plastic bag in the hope to reduce the
plastic bag consumption while encourage the recycling.

Everything seems to go right. However, there are some occasions where plastic bag and film
packaging are unavoidable. “Problems” still exist. The Government has taken some measure
in dealing with the disposal and recycling of plastic bag and film packaging products.
However, not much effort has been paid to work with the “root” cause of the problem, i.e. the
design and the production of these products. The industry now faces a crisis that has never
existed. In order to deal with this challenge, plastic film packaging manufacturers have to
step forward to adopt the green design and production concepts for their industry.

To assist the industry to understand plastic bag ecodesign and green production concepts
as well as the technical requirements, and to foster a positive image towards plastic bag
production, Hong Kong Plastic Bag Manufacturers’ Association, cooperated with Hong
Kong Productivity Council, applied and was successfully granted the SME Development
Fund to run the project "To promote and adopt environmental friendly concepts and
technologies for the life cycle of plastic film packaging”. The project aims to research
advanced environmental friendly technologies, concepts and practices regarding the
production of plastic fIm packaging and defne a set of green assessment criteria concerning
the whole plastic bag production cycle. The criteria were defned regarding to 4 categories:
Energy Management, Noise Pollution, Management System and Product Design. The
assessment scheme aims to credit the efforts the industry has put to improve green product
development and production. It also aims to identify the weaknesses of the industry in these
areas. Hong Kong Plastic Bag Manufacturers’ Association will decide whether to present a

Green Certifcate to the audited company based on the assessment results.

—




On-site auditing of 5 representing companies from the industry were carried out to identify
the advanced technologies and operation practices that are feasible for the industry and
to develop guidelines focusing on 4 categories: energy management, noise pollution,
management systems and product design such that they were able to revise their management
practices to a more environmentally friendly level in response to the stringent environmental
protection obligations as well as the social responsibility requirements demanded by various
regulatory or voluntary bodies in Hong Kong, Mainland China and overseas.

A set of 2 guidebooks that feature all the technical issues about the green production
assessment scheme of the plastic film packaging, and recommendation and advice on
possible measures to achieve green design and production was published. Guidebook 1
details all the technical issues about the green production assessment scheme and Guidebook
2 focuses on industry green production analysis, technology and “best operation practices”.

We would like to thank the Hong Kong Plastic Bag Manufacturers’ Association and the
participated pilot companies for their kind consent to support the pilot run. We also wish that,
through this assessment scheme, the Hong Kong plastic bag manufacturing industry could
enhance their competitiveness by continuously identifying their weaknesses and adopting the
“best operation practices”.
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Benchmarking Model

Benchmarking is essentially a process of measuring and comparing operational efficiency
and effectiveness across companies and industries. Through continuously comparing with the
business process with the world leading companies, operation improvement information will
be obtained. The objective is to learn from the most successful companies and fnd the “Best
Practices” that lead to the excellence and continuous improvement.

1.1 The Four-Category Model

The “Green Production Assessment Scheme for plastic bag manufacturing industry” adopts a
specially designed benchmarking model to assess the plastic bag manufacturing companies.
A set of green assessment criteria concerning the whole plastic bag production cycle has been
defned regarding to 4 categories: Energy Management, Noise Pollution, Management System
and Product Design. The assessment scheme aims to assist the companies to understand their
environmental performance, identify their strengths and weaknesses and define appropriate
strategies for continuous improvement.

Plastic Bag Manufacturing Industry
Green Production Benchmarking Model

Energy Noise Management Product
Management Pollution System Design
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1.2 Categories Definition and Relation

The model is divided into 4 categories composing of 9 key performance indicators (KPIs)
which represent the key concerns of green production for the plastic bag and flm packaging
industry as follows:

B Category 1 - Energy Management is the outcome which refects the overall effciency
in energy consumption. In order to conserve and sustain a green environment, the
effcient use of energy makes a signifcant contribution in this direction, ensuring both the
wiser use of the world's resources and the generation of less pollution in the production
of energy.

® KPI-1 Critical Process Energy Consumption (kWh/kg)
® KPI-2 Workshops Specifc Energy Consumption (kWh/kg)
® KPI-3 Offce Energy Consumption (kWh/mz2/annum)

B Category 2 - Noise Pollution is a direct measure on the noise level of a manufacturing
plant. The bottom line is that the noise produced does not affect the environment around.

® KPI-4 Noise Level (dB)

B Category 3 - Management System reflects the degree of commitment or
comprehensiveness of a company’s management standards towards the environment.

® KPI-5 Environmental Management System Standards

B Category 4 - Product Design measures the efforts a company put in to develop more
environmentally friendly products. To determine if a product is environmentally friendly,
we have to look into the whole product life cycle including material selection, production,
packaging, transportation, usage and disposal.

® KPI-6 Resin

® KPI-7a Printing Inks and Solvents — RoHS Compliance

® KPI-7b Printing Inks and Solvents — Volatile Organic Compound (VOC) Contents
® KPI-8 Resin Consumption Reduction

® KPI-9 Design Methodology (for ODM & OBM products)
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KEY PERFORMANCE INDICATORS
(KPIs)

As refer to Chapter 1-1.2, there are a total of nine key performance indicators. They are
individually numbered under each category as summarized in Figure 2.1.

There may be more specifc performance indicators for measuring a company’s environmental
related performance. The selected performance indicators in this model are only part of the
possible indicators which are considered as critical, minimum, basic and useful for comparison
among different companies.

Figure 2.1 Plastic Bag Manufacturing Industry
Green Production Benchmarking Model Key Performance Indicators

J

Category 1 - Energy Management

® KPI-1 Critical Process Energy Consumption (kWh/kg)

o KPI-2 Workshops Specifc Energy Consumption (kWh/kg)
o KPI-3 Offce Energy Consumption (kWh/m2/annum)
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Category 2 - Noise Pollution
[ KPI-4 Noise Level (dB)
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Category 3 - Management System

o KPI-5 Environmental Management System Standards
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Category 4 - Product Design

KPI-6 Resin

KPI-7a Printing Inks and Solvents — RoHS Compliance

KPI-7b Printing Inks and Solvents — Volatile Organic Compound (VOC) Contents
KPI-8 Resin Consumption Reduction

KPI-9 Design Methodology (for ODM & OBM products)
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2.1 Performance Grading System

This plastic bag manufacturing industry green production benchmarking model is an
industrialized model. “Grade 0 is the poorest practice while “Grade 5 is considered as the
world’s best industrial standard. Considerations should be taken for errors in data capturing
and therefore the auditor should exercise his/her professional judgement in determining the
most appropriate grade if the data fall between two grades.

2.2 Definitions of Key Performance Indicators

Category 1 - Energy Management

The indicators inside this category evaluate the effciency of energy consumption inside the
factory.

B KPI-1 Critical Process Energy Consumption (kWh/kg)

— Film extrusion is considered to be the critical energy consumption process in plastic
bag manufacturing.

— This indicator serves to compare if energy is used in an efficient way in the film
extrusion process.

& Scope

Only energy consumptions in the immediate past 12-month period of PP and PE
[film extrusion machines are taken into account.

@& Performance Grading Reference

—  “2005 European Benchmarking Survey of Energy Consumption and Adoption of
Best Practice”, supported by the EU Commission under the Intelligent Energy-
EU Programme, suggests that the theoretical minimum for specific energy
consumption can be arrived by examining the energy required to melt a polymer
and raise its temperature to the processing temperature. For polyolefins, this
figure is around 0.2 kW/kg/hr, and for high temperature polymers such as
polyaromatics and some nylons, this rises to 0.4 kW/kg/hr. We should therefore
expect the minimum range of machine specifc energy consumption ‘M-SEC’ to
be approximately 0.2-0.4 kW/kg/hr.
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Formula z (kWh/kg)
= Machine Specific Energy Consumption (M-SEC)
=Xxly

where
x (kwh) = Power used in flm extrusion machine
y (kg) = Total kg of PP/PE fIm produced per hour

Performance Grading Grade Rating
>2.45
>1.89 & <2.45
>1.33& <1.89
>0.76 & <1.33
>0.2 & <0.76
<0.2

(@)

o, wWw N e

B KPI-2 Workshops Specific Energy Consumption (kWh/kg)

— Other than extrusion, workshops consume energy in their overheads, e.g. auxiliary
equipment, lighting, ventilations.

— This indicator serves to compare if energy is used effciently in other related plastic
bag production workshops, i.e. except for plastic extrusion.

& Scope

This indicator takes into account all the energy consumed in other plastic bag
production related processes workshops, including auxiliary equipment, lighting

and general site services in the immediate past 12-month period.

® Performance Grading Reference

—  “2005 European Benchmarking Survey of Energy Consumption an Adoption of
Best Practice” supported by the EU Commission under the Intelligent Energy-
EU Programme, states that the average site-specific energy consumption for
Tlm extrusion process is 1.346kW/kg/hr.
(Source: http://www.eurecipe.com/Final Project Results.pdf)
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Average specific energy consumption (kW/kg/hr)

Compounding

Fibre Extrusion

Film Extrusion

Profile Extrusion
Injection Moulding
Compression Moulding
Rotational Moulding

Thermoforming

Business Type Average SEC
kW/kg/hr
Thermoforming 6.179
Rotational Moulding 5.828
Compression Moulding  3.168
Injection Moulding 3.118
Profile Extrusion 1.506
Film Extrusion 1.346
Fibre Extrusion 0.850
Compounding 0.631
Overall Average 2.811

Formula

z (kWh/kg)
= xly

where

= Workshop Specific Energy Consumption W-SEC

x (kWh) = Total Power used in plastic bag production related
processes workshop in immediate past 12-month period
y (kg) = Total tonnage of product produced in 12-month period

Performance Grading

Grade

o

o B~ W NP

Rating
>2.4

>20& <24
>16&<20
>1.2&<16

>0.8&<1.2
<0.8

B KPI-3 Office Energy Consumption (kWh/m?* annum)

— Although offices normally consume less energy than production workshops, if
everyone can do a little bit more, much energy can be saved.

— This indicator serves to compare if energy is used effciently in the offce areas.

& Scope

This indicator takes into account all the energy consumed in all offices in the factory

in the immediate past 12-month period.
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® Performance Grading Reference

"Consultancy Study on the Development of Energy Consumption Indicators and
Benchmarks for Selected Energy-consuming Groups in Hong Kong" supported
by the Electrical and Mechanical Services Department, HKSAR indicates that
“Tenant Units for Central Air-conditioning Buildings” consume a median of
112.5 kWh/m ? /annum.

(Source: http://www.emsd.gov.hk/emsd/e download/pee/esab.pdf)

The 10th , 30th , 50th , 70th and 90th percentile benchmarks (in KWh/m*annum) are :
10th 30th 50th 70th 90th
53.3 84.0 112.5 1335 160.6
Formula z (kWh/m 2 /annum)
= Office Overhead Energy Consumption/unit floor area
=Xxly
where
x (kwh) = Total energy consumed in all offces in the immediate
past 12-month period
y (m 2) = Total unit offce foor area
Performance Grading Grade Rating
0 >210
1 >180 & <210
2 >140 & <180
3 >100& < 140
4 > 60 & <100
5 <60
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Category 2 — Noise Pollution

This category serves to measure the noise level of the plastic bag production plant to see if it

affects the environment.

B KPI-4 Noise Level (db)

— This indicator assess the noise level of the manufacturing plant in accordance with
GB 12349-90 {Method of measuring noise at boundary of industrial enterprises)
and GB 12348-90 {Standard on noise from industrial enterprise sites) .

& Scope

This indicator takes into account the noise level of the whole manufacturing plant.

& Performance Grading Reference

— The measurement method is made reference to GB 12349-90 {Method of
measuring noise at boundary of industrial enterprises) and the performance
grading has made reference to GB 12348-90 {Standard of noise from industrial
enterprise sites) . The locating district of the manufacturing plant would be

considered as well when setting the performance grading.

Formula

Measure the average noise level (db) 1 meter outside the factory
parameter at a height of 1.2m adjusted for background noise

Performance Grading

Grade Rating
0 >70

>65& <70
>60 & <65
>55 & <60
>50 & <55
<50

g b~ W NP
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Category 3 - Management System

This category serves to look at the measures and efforts a company puts in for environmental
manufacturing management. Industry norms have been established in these areas.

B KPI-5 Environmental Management System Standards

— This indicator measures a company'’s degree of applying environmental management
practices or standards.

— Adoption of international recognized environmental management standard is well
accepted as an independent and objective measure of the environmental management
level of a company.

& Scope

This indicator takes into account the management system standards implemented in
the whole factory in the immediate past 12-month period.

& Performance Grading Reference

— Upon the discussion among the assessment committee, companies adopted the
internationally recognized 1SO 14000 environmental management standard
should be considered to be up to the industrial norm. While for those not yet
been certified, their efforts put on setting up and implementation of “Green
Procurement Policy” and “Environmental improvement program(s)”, etc., will
also be recognized.

Formula Check the degree of achievement

Performance Grading Grade Rating
0 None
1 Set up and implement “Green Procurement Policy”
2 Set up and implement “Green Procurement Policy

+ “Environmental improvement program (s)”

3 ISO 14000 in place but not yet certifed
4 ISO 14000 certifed
5 1SO 14000 certifcated + other environmental

management standard(s) in place or certifed
(e.g. follow ISO 14062 or QC080000 certifed)
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Category 4 — Product Design

This category serves to measure if there are enough considerations on material selection and
life cycle impacts on the environment at the product design stage.

B KPI-6 Resin

— Resin is the major material of a plastic bag. This indicator measures if the company
has considered the environmental issues when selecting materials.

— When selecting green resins, the following criteria are identifed as most critical:
® RoHS compliance or equivalent
e Renewable materials (e.g. PHA, PLA)

e Degradable (Bio-/Photo-/Hydro-/Oxo-degradable)

& Scope

The criteria below take into account only the resins used in PP and PE plastic bag

production in the immediate past 12-month period.

& Performance Grading Reference

— Upon the discussion among the assessment committee, it is consented
that companies should use RoHS (Restriction of Hazardous Substances)
or equivalent compliance resin to ensure the contents of the following six
substances are restricted to certain limit:

e Lead (Pb) (1000 ppm)

e  Mercury (Hg) (1000 ppm)

e Cadmium (Cd) (100 ppm)

e Hexavalent chromium (Cr®") (1000 ppm)

e Polybrominated biphenyls (PBB) (1000 ppm)

e Polybrominated diphenyl ether (PBDE) (1000 ppm)

— The committee also encourages the production of renewable and degradable
products to reduce the solid wastes that cause damages to the environment.
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Formula Check the degree of achievement
Performance Grading Grade Rating
0 Resins are not RoHS Compliance or equivalent;

no Renewable material application &
no Degradable material application

1 >60% Resins are RoHS Compliance or equivalent;
no Renewable material application &
no Degradable material application

2 > 70% Resins are RoOHS Compliance or equivalent;
no Renewable material application &
no Degradable material application

3 > 80% Resins are RoOHS Compliance or equivalent;
>0% Resins are Renewable materials OR
> 5% Resins of the remaining (less Renewable
materials) is Degradable materials

4 100% Resins are RoHS Compliance or equivalent;
> 15% Resins are Renewable materials OR
> 50% Resins of the remaining (less Renewable
materials) are Degradable materials

5 100% Resins are RoHS Compliance or equivalent;
> 50% Resins are Renewable materials OR
> 75% Resins of the remaining (less Renewable

materials) are Degradable materials

B KPI-7aPrinting Inks and Solvent — RoHS Compliance
— The major concern over printing inks is its content of hazardous substance.

— When selecting green materials, the following criterion is identified as one of the
most critical:

e RoHS Compliance or equivalent



& Scope
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The criterion below takes into account only the printing inks and solvents used in

PP and PE plastic bag production in the immediate past 12-month period.

® Performance Grading Reference

Upon the discussion among the assessment committee, it is consented that

companies should use RoHS (Restriction of Hazardous Substances) or

equivalent compliance printing inks and solvents to ensure the contents of the

following six substances are restricted to certain limit:

Lead (Pb) (1000 ppm)

e Mercury (Hg) (1000 ppm)
e Cadmium (Cd) (100 ppm)

e Hexavalent chromium (Cr®*) (1000 ppm)
e Polybrominated biphenyls (PBB) (1000 ppm)
e Polybrominated diphenyl ether (PBDE) (1000 ppm)

Formula

Performance Grading

Check the degree of achievement
Grade Rating

0 Inks and solvents are not RoHS Compliance or
equivalent

1 > 60% Inks and solvents are RoHS Compliance or
equivalent

2 > 70% Inks and solvents are RoHS Compliance or
equivalent

3 > 80% Inks and solvents are RoHS Compliance or
equivalent

4 > 90% Inks and solvents are RoHS Compliance or
equivalent

5 100% Inks and solvents are RoHS Compliance or
equivalent
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B KPI -7b Printing Inks and Solvent — Volatile Organic Compound (VOC) Contents

One of the major concerns over printing inks and solvents is its content of VOC.

When selecting green materials, the following criterion is identified as one of the

most critical:

e VOC contents

Scope

The criteria below take into account gnly the printing inks and solvents used in PP

and PE plastic bag production in the immediate past 12-month period.

Performance Grading Reference

— Since the VOC problem has aroused worldwide concerns, different countries

have set up regulations to restrict the VOC contents of different printing inks

and solvents. Hong Kong government also issued “The Air Pollution Control

Ordinance (Volatile Organic Compounds) Regulation”. The regulation,

effective from 1April 2007, is a measure that controls the VOC emissions from

architectural paints/coatings, printing inks and selected consumer products. It

is believed that the Mainland China will issue similar regulations in the near

future.

— VOC Limits (expressed as grams of VOC per litre of printing ink in a ready

to use condition) and effective dates for “The Air Pollution Control Ordinance

(Volatile Organic Compounds) Regulation” regulated printing inks are listed as

follows:
Max. Limits of VOC
Regulated Printing Inks Contentand Effective Dates
1 Apr 2007 1 Jan 2009
1 | Flexographic fuorescent ink 300 -
2 | Flexographic ink non-porous substrate 300 -
3 | Flexographic ink porous substrate 225 -
4 | Letterpress ink 300 -
5 | Lithographic ink (except heatset ink) 300 -
6 | Gravure ink - 300
7 | Screen printing ink - 400
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— When defining the performance gradings, the committee therefore made

reference to the above regulated limits to VOC contents. If the factory does not
install any VOC removal system, the maximum average VOC contents accepted
for printing inks and solvents are 400g/L.
(Source:http.//www.epd.gov.hk/epd/english/environmentinhk/air/prob_solutions/
files/Notification_letter.pdf)

Formula Check the degree of achievement

Performance Grading Grade Rating
0 VOC contents of inks and solvents > 400g/L
1 VOC contents of inks and solvents < 400g/L
2 VOC contents of inks and solvents < 300g/L
3 VOC contents of inks and solvents < 200g/L
4 VOC contents of inks and solvents < 100g/L
5 VOC contents of inks and solvents < 1g/L

B KPI-8 Resin Consumption Reduction

— When designing a green plastic bag, 3R concepts (Reduce/Reuse/Recycle) can be

applied to save resources.

— The following methods are identifed as some practical applications to reduce the use

of virgin materials:

e Use of recycled resin

e Use of Calcium Carbonate (CaCQO,) as fllings

e Use of metallocene catalyst to improve the strength of plastic bag

& Scope

The criteria below take into account all PP and PE plastic bag production related

application of the company.
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® Performance Grading Reference

— Upon the discussion among the assessment committee, it is consented that the
application of recycled resin is the most effective ways to reduce the use of virgin
resin and Calcium Carbonate (CaCO;) has been widely used by the industry.
Therefore, when defining the performance grading, their application requirements

are higher than that of metallocene catalyst.

Formula

Check the degree of achievement

Performance Grading

Grade

Rating

no recycled resin applications in products;
no CaCQO, applications in products AND
no metallocene catalyst applications in products

> 10% of products applied recycled resin AND
> 0% of products applied CaCO; OR
> 0% of products applied metallocene catalyst

> 20% of products applied recycled resin AND
> 10% of products applied CaCO, OR
> 10% of products applied metallocene catalyst

> 50% of products applied recycled resin AND
> 20% of products applied CaCO, OR
> 20% of products applied metallocene catalyst

> 70% of products applied recycled resin AND
> 30% of products applied CaCO, OR
> 30% of products applied metallocene catalyst

> 90% of products applied recycled resin AND
> 40% of products applied CaCO, OR
> 40% of products applied metallocene catalyst
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B KPI-9 Methodology (for ODM & OBM products)

— When designing a green plastic bag, applying some ecodesign tools or following
some green certification guidelines helps the design team to consider all the
environmental factors systematically and comprehensively.

— The following criteria are identifed as most critical:
e Application of advanced ecodesign tools into product design, e.g.
— Ecodesign Checklist
— Philips Fast Five Checklist
— ABC Analysis
e Acquirement of Certifcation/ Green/ Biodegradable/ Compostable Marks

— Degradability/Compostability qualified by recognized standards (e.g.
ASTM D6400/ EN13432 / DIN V 54900)

— HK Green Label Scheme — Product Environmental Criteria for Degradable
Non-Food/Drink Containers and Non-Food Bags (GL-005-006)

— HK Green Label Scheme — Plastic bags for non-food products (GL-002-
003)

& Scope

The criteria below take into account of all ODM (Original Desien Manufacturing)

& OBM (Original Band Manufacturing) plastic bag products of the company in

the immediate past 12-month period.

& Performance Grading Reference

— Upon the discussion among the assessment committee, it is consented that
ecodesign tools are new and advanced to the industry. And there are only a few
of plastic bag products that have obtained green certificates or green marks
around the world. Therefore, when defining the performance grading, their
requirements are not that high. However, the committee still would like to make
use of this KPI assessment to encourage the industry to improve their green
product design ability that will lead the industry in the future.
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Formula

Check the degree of achievement

Performance Grading

Grade

Rating

no Ecodesign tools applications AND
no Green Certifcates/Marks

>0% of products applied Ecodesign tools AND
No Green Certifcates/Marks

> 25% of products applied Ecodesign tools OR
> 0% of products obtained Green Certifcates/Marks

> 50% f products applied Ecodesign tools OR
> 5% of products obtained Green Certifcates/Marks

> 75% of products applied Ecodesign tools OR
> 10% of products obtained Green Certifcates/Marks

100% of products applied Ecodesign tools OR
> 20% of products obtained Green Certifcates/Marks
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KPI CALCULATION METHOD

KPI-1 Critical Process Energy Consumption (kWh/kg)

Please measure and fll in the following table for all the extrusion machines producing plastic

bags. For the current measurement method, please refer to the guidelines below.

Annual
: Production Voltage 3-phase Power Throughput
Machine Current per Hour

panl v 0 WO 1 kg
(Tones) g

1

2

3

4

5

6
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Method for measurement of 3-phase current and calculation of power

consumption
Step 1 | — Check the status of the Extrusion Machine and make sure that all heaters are
‘ON’
Step 2 | — ldentify L1, L2 and L3 in the electric cabinet
Step 3 | — Pick any 3 models, measure and record the voltage between L1 and N,

L2 and N, L3 and N. Normally, the values should be 220V for a 3-phase
powered machinery.

— If all 3 measurements show 220V, then we can assume all models have a
220V voltage between the Live and the Neutral line. No further measurement
on the voltage is needed.

Step 4 | a) For models without “Ammeter” on the electric cabinet:

— Measure and record the current of L1, L2 and L3 with a “rms clamp meter™.

— The power consumed can be obtained by (kWh):
(L1 + L2+ L3) x 220Vv/1000

b) For models with “Ammeter” on the electric cabinet:

— Simply record and “SUM UP” ALL ammeters readings.

— The power consumed is obtained by:
(Total Current * 380V)/1000

Step 5 | If there are more than 1 extruder on the machine

a) For models without “Ammeter” on the electric cabinet:

— Normally, the number of electric cabinet is equal to the number of extrusion
screws on the extrusion machine.

— For each electric cabinet, measure and record the current of L1, L2 and L3
with a “rms clamp meter”. The current consumed by the machine is the sum
of all currents in the electric cabinets. For the current of a particular Line, e.g.
L1*, is obtained by summing the values of L1 in each individual cabinet.

— The power consumed can be obtained by (kWh):
(L1*+ L2* + L3*) x 220Vv/1000

b) For models with “Ammeter” on the electric cabinet:

— Simply record and “SUM UP” ALL ammeters readings.

— The power consumed is obtained by:
(Total Current * 380V)/1000
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D

1
The correct use of a “rms clamp meter”:

Correct Wrong

Calculation method for “Throughput per hour”

Check the total throughput of the day as recorded on the record sheet on the machine on the
day of current measurement. Throughput per hour = (Total throughput of the machine/ total

production hour)

Example:
Annue}l 3-phase Throughput Critical Process
Machine P@(ﬂt‘:}':n Vo(l\t/e;ge Current Fk(wﬁ; per Hour | Energy Consumption/
(Tones) ) (ka/hr) throughput (kWh/kg)

16

1 5000 220 18 11 50 0.22
16
25

2 8000 220 27 18.04 60 0.30
30
20

3 3000 220 24 14.52 50 0.29
22
24

4 6000 220 20 14.3 65 0.22
21
22

5 6000 220 26 15.84 45 0.35
24

Critical Process Energy Consumption/ =(0.22+0.30+0.29+0.22+0.35) /5

throughput (kWh/kg) =0.276
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KPI-2 Workshops Specific Energy Consumption (kWh/kg)

Please fll in the following energy consumption data in the immediate past 12-month period
for all other plastic bag production related workshops, i.e. except for plastic extrusion.

In the immediate past 12-month period

PP & PE plastic bag total production
volume (kg)

Other plastic bag production related
workshops
(Please specify)

Energy Consumption
(kWh)
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Example:

In the immediate past 12-month period

PP & PE plastic bag total production
volume (kg)

12000000

Other plastic bag production related
workshops

Energy Consumption

(Please specify) (kwh)
Cutting Workshop 2,000,000
Post-processing Workshop 3,000,000
Testing Laboratory 1,000,000
Printing Workshop 6,000,000
Packaging Workshop 1,000,000
Recycling Workshop 60,000,000
Warehouse 500,000
PP & PE plastic bag total production volume 12,000,000
(kg)
Total Energy Consumption (kWh) 73,500,000

Site-SEC (kWh/kg)

= 73,500,000 kWh/120,000,000 kg
= 0.6125 kWh/kg
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KPI-3 Office Energy Consumption (kWh/m?*/annum)

Please fll in the following energy consumption data in the immediate past 12-month period

for all the offces inside the factory.

In the immediate past 12-month period

Offices Energy Consumption Floor Areas
(Please specify) (kwh) (m?)
Example:
In the immediate past 12-month period
Offices Energy Consumption Floor Areas
(Please specify) (kwh) (m?)
1 20,000 250
2 30,000 300
3 50,000 450
Total Energy Consumption (kWh) 100,000
Total foor areas of the offces (m?) 1,000

Average energy consumption per square
meter (KWh/ m?)

= 100,000 kWh/1,000 m?

=100 kWh/ m?
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KPI-4 Noise Level (dB)

The company should provide the floor plan to the assessor in advance for the assessor to
defne the measurement points along the boundary of the manufacturing plant. On the on-site
assessment day, the assessor will measure the noise level at the defned measurement points
according to the measurement method detailed below:

Noise Measurement Form

ASSessor :

Date :

Time :

Locating district: (Pls circle) district mainly
for residential or education/ residential, business,
industrial mixed district and business center/
industrial district / district besides arteries

Company Name:

Remarks
Measurement : Major source Noise level Background
no Ll of noise (dB) Noise level
' (dB)

Measurement point A

Measurement point B
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Measurement point C

Measurement point D

Measurement method for noise level

Vi.

According to the foor plan of the manufacturing plant, defne the specifc measurement
points which are 1 meter away from each side of the factory boundary.

Define the background noise measurement points which are 2 meters away from each
specifc measurement point at height of 1.2m.

Measure and record the noise level (dB) at each specific measurement point and
background noise measurement point every 5s for 8 times.

Eliminate the highest and lowest records for each specifc measurement point.

Calculate the average noise level (dB) for each specific measurement point. Then
calculate the overall average noise level (dB).

Background adjustment: Background noise level should be equal to or more than 10dB
below that of the specific measurement point, otherwise the noise level of the specific
measurement point will be adjusted according to:

Noise difference between background and

. 3 4-6 7-9
measurement point (dB)
Specifc point noise level adjustment 3 -2 -1




[
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Example:
A
D B
@
Locating district: (Pls circle) district mainly
Company Name: for resit.jentia! or edl.Jcat-ion/ residen?ial, business,
in xed district and business center/
(industrial districty district besides arteries
Remarks e
Measurement . Major source Noise level Bac!< ground
no. Time of noise (dB) Noise level
(dB)
Measurement point A
Al - 50 52
A2 - 55 49
A3 - 54 52
A4 - 62 50
A5 10:40 - 53 53
A6 - 49.5 51
A7 - 52 51
A8 - 54 52
Measurement point B
Bl - 65 62
B2 - 60 62
B3 - 72 60
B4 - 64 64
B5 - 62 63
B6 - 57 58
B7 - 63 62
B8 - 64 61
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Measurement point C
Cl - 60 60
C2 - 55 58
C3 - 67 56
C4 - 59 58
C5 - 57 58
C6 - 52 55
C7 - 58 57
C8 - 59 58
Measurement point D
D1 - 45 44
D2 - 40 45
D3 - 44 43
D4 - 52 41
D5 - 42 40
D6 - 37 43
D7 - 44 46
D8 - 43 47
Average noise level ave?:;:agﬁs:zvel _Noise level Average noise level
(dB) adjustment (dB) (dB)
(dB)
Measurement point A
53 51.3 -3 50
Measurement point B
63 61.7 -3 60
Measurement point C
58 57.6 -3 55
Measurement point D
43 43.7 -3 40
Overall average noise level (dB) ) (50+i(;?55 +A0)H
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KPI-5 Environmental Management System Standards

Please state the implementation status of the environmental management system for the whole
company in the immediate past 12-month period.

In the immediate past 12-month period
Any Green Procurement Policies have been set up and implemented?
If yes, please specify with example(s).
Any Environmental Improvement Program(s) have been set up and implemented?
If yes, please specify with example(s).
Is your company certifed with ISO —14000 environmental management system?
If certifed, certifed date and certifcation no. are:

Does your company implement any other environmental management systems?
(e.g. 1ISO 14062, QC080000, etc.)

If yes, the environmental management system is:
If certifed, certifed date and certifcation no. are:

Example:

In the immediate past 12-month period
Any Green Procurement Policies have been set up| Yes

and implemented? We have organized environmental

If yes, please specify with example(s). improvement team in different
departments. The teams have meeting
each month to generate improvement
ideas. Representative of each team will
set up improvement plan and supervise
the implementation. The progress will
be presented to the management meeting
every quarter.

Any Environmental Improvement Program(s) Yes
have been set up and implemented?

If yes, please specify with example(s).
Is your company certifed with ISO —14000 Not yet

environmental management system? We have learnt the requirements of the

If certifed, certifed date and certifcation no. are: | ISO —14000 environmental management
system. Now, we are working with the
consultants to prepare related documents
and conduct trainings. It is expected the
certifcation process will be carried out in
March 20009.

Does your company implement any other No
environmental management systems? (e.g. 1ISO
14062, QC080000, etc.)

If yes, the environmental management system is:
If certifed, certifed date and certifcation no. are:




KPI-6 Resin

Please provide the resin usage data related to PP and PE plastic bag production in the

immediate past 12-month period.

Chapter 3 KPI CALCULATION METHOD

In the immediate past 12-month period

Resins (PP, PE, Corn Starch, svmbol Weight Formula Result
e.g. PLA, PHA) y (Tones) (%)
Total resin usage amount X -
Renewable materials (e.g. PHA, PLA) al allx
Residual amount less Renewable
. y X-a
materials
RoHS Compliance or equivalent resin a2 az2lx
Degradable material amount (Bio-/
Photo-/Hydro-/Oxo-degradable)
(Base on Residual amount less as asly
Renewable materials)
Example:
In the immediate past 12-month period
Resins (PP, PE, Corn Starch, Svmbol Weight Formula Result
e.. PLA, PHA) y (Tones) (%)
Total resin usage amount X 10,000 - -
Renewable materials (e.g. PHA, PLA) al 500 al/x 5
Residual tlessR I
emdga amount less Renewable y 99,500 a 95
materials
: . . 100
RoHS Compliance or equivalent resin a2 10,000 az2/x
Degradable material amount (Bio-/
Photo-/Hydro-/Oxo-degradable) 3 2 000 a3ly 21.05

(Base on Residual amount less
Renewable materials)
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KPI-7a Printing Inks and Solvent - RoHS Compliance

Please provide the printing inks and solvents usage data related to PP and PE plastic bag
production in the immediate past 12-month period.

In the immediate past 12-month period

Symbol | Amount | Formula | Result
Total printing inks and solvents usage (L) X -
RoHS Compliance or equivalent printing bl )
ink and solvents usage (L)
Percentage of RoHS Compliance (%) - bl/x

Example:
In the immediate past 12-month period

Symbol | Amount | Formula | Result
Total printing inks and solvents usage (L) X 10,000 - -
RoHS Compliance or equivalent printing bl 3000 ] )
ink and solvents usage (L)
Percentage of RoHS Compliance (%) - b1/x 30%

KPI-7b Printing Inks and Solvent — VOC Content

Please provide the printing inks and solvents usage data related to PP and PE plastic bag
production in the immediate past 12-month period.

In the immediate past 12-month period

Symbol | Amount | Formula | Result
Total printing inks and solvents usage (L) z -
RoHS Compliance or equivalent amount (g) b2 -
VOC removal system effciency b3 -
VOC content (g/L) - b2(1-b3)/z

Example:
In the immediate past 12-month period

Symbol | Amount | Formula | Result
Total printing inks and solvents usage (L) z 10,000 - -
RoHS Compliance or equivalent amount (g) b2 8,000,000 - -
VOC removal system effciency b3 70% - -
VOC content (g/L) - - b2(1-b3)/z | 240g/L
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KPI-8 Resin Consumption Reduction

Please provide the following production data related to PP and PE plastic bag in the immediate

past 12-month period.

In the immediate past 12-month period

Symbol Amount Formula Result
y (Tones) (%)
Total PP & PE plastic bag production volume X - -
PP & _PE plastic bags have applied recycled ol c/x
materials
PP & PE plastic bags have applied CaCO, c2 c2/x
PP & PE plastic bags have applied 3 c3/x
Metallocene catalyst
Example:
In the immediate past 12-month period
Amount Result
Symbol ) Formula (%)
Total PP & PE plastic bag production volume X 80,000 - -
PP & _PE plastic bags have applied recycled ol 50.000 c1/x 63
materials
PP & PE plastic bags have applied CaCO, c2 40,000 c2/x 50
PP & PE plastic bags have applied 3 20,000 c3/x o5

Metallocene catalyst
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KPI-9 Design Methodology (for ODM & OBM products)

If your company is a producer of ODM or OBM products, please provide the following data
related to ODM and OBM PP and PE plastic bag product design and development in the
immediate past 12-month period.

In the immediate past 12-month period
Amount
Symbol | (No.of | Formula R(E:;l;lt
models) °
ODM/OBM PP & PE plastic bags models X - -
ODM/OBM PP & PE plastic bags models
. . dl cl/x
have applied Ecodesign Tools
ODM/OBM PP & PE plastic bags models
have obtained Green/ Biodegradable or d2 c2/x
Compostable Marks
Example:
In the immediate past 12-month period
Amount
Symbol | (No.of | Formula R(?;)L;It
models)
ODM/OBM PP & PE plastic bags models X 1000 - -
ODM/OB.M PP & PI.E plastic bags models q1 30 cl/x 3
have applied Ecodesign Tools
ODM/OBM PP & PE plastic bags models
have obtained Green/ Biodegradable or d2 10 c2/x 1
Compostable Marks
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SITE ASSESSMENT CHECKLIST

4.1 General Guidelines

— All data should be extracted from the immediate past 12-month period unless specifed.

— The assessment should be bounded to PP and PE plastic bag production related issues
only unless specifed.

— The submitted data should be endorsed by the responsible person and is traceable.

4.2 Specific Guidelines

Key Performance Indicators (KPIs) Checked

B Category 1 - Energy Management

KPI-1 Critical Process Energy Consumption (kWh/kg)

— Only extrusion machines for producing PP and PE flms for plastic
bag products will be included.

— Onsite checking will be performed on energy consumption records
or bills and production records.

— 3 extrusion machines which have the highest throughput will be
selected for the on-site measurement of their voltage (V), current
(A) consumption and their throughput per hour (kg/hr). For detailed
measurement and calculation methods, please refer to Chapter 5.

KPI-2 Workshops Specific Energy Consumption (kWh/kg)

— Only power consumption of related workshops for producing PP and
PE plastic bag products will be assessed, i.e. except for extrusion
workshop. For example, cutting workshop, post-processing
workshop, testing laboratory, printing workshop, packaging
workshop, recycling workshop, warehouse, etc.

— Onsite checking will be performed on energy consumption records
or bills and production records.
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KPI-3 Office Energy Consumption (kKWh/m?* annum)

— Power consumption of all the offces in the manufacturing plant is
assessed.

— Onsite checking will be performed on energy consumption records
or bills and the foor area.

B Category 2 - Noise Pollution

KPI1-4 Noise Level (dB)

— Only the manufacturing plant of the applicant company will be
considered. Areas rented to other companies will not be counted.

— The company should provide the floor plan to the assessor in
advance for the assessor to defne the measurement points along the
boundary of the manufacturing plant.

— If the outside of the manufacturing plant cannot be reached, then the
background noise measurement point will be defned immediately to
the parameter of the plant and specifc measurement point should be
defned 2m inwards of it. This should be marked on the record sheet
for noise adjustment discussion if necessary. For detail measurement
and calculation methods, please refer to Chapter 5.

B Category 3 - Management System

KPI-5 Environmental Management System Standards

Green Procurement Policy

— Responsible person should provide clear description of the green
procurement policy.

— Supporting documents of the green procurement policy should be
provided, e.g. green procurement guidelines, green guidelines to
suppliers, supplier checking form, approved supplier lists, etc.

Environmental Improvement Program

— Responsible person should provide clear description of the stated
environmental related improvement program(s).

— Supporting documents of environmental improvement program(s)
should be provided, e.g. internal circulars to staff, meeting minutes,
improvement program reports, etc.

— Onsite checking of the progress or deliverables of the improved
areas will be conducted as well.
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Environment Management System

— For non-certifed environment management system, implementation
documents should be provided, e.g. operation manual or procedures,
working instructions and records. These should be provided to prove
the system is in place.

— For certified environment management system, relevant
certifcations issued by external authorities should be provided.

B Category4 — Product Design

KPI-6 Resin

— Supporting documents of total PP and PE consumption volume
should be provided.

RoHS Compliance or equivalent

— Supporting documents of resin’s ROHS Compliance or equivalent
(e.g. EN71, heavy element composition certifcates, etc) should be
provided, e.g. supplier declaration, MSDS, etc.

Renewable materials (e.q. PHA, PLA) application

— Supporting documents of usage of renewable materials (e.g. PHA,
PLA) should be provided, e.g. purchasing orders, usage, production
records, etc.

Degradable materials (Bio-/Photo-/Hydro-/Oxo-degradable)

application

— Supporting documents of amounts of degradable (Bio-/Photo-/
Hydro-/Oxo-degradable) products produced should be provided, e.g.
purchasing orders, usage, production records, etc.

— If production records of degradable products cannot be provided:
e  Usage records of degradable additives should be provided (a).

e Average percentage of degradable additives added into
degradable plastic products should be provided (b%).

e Then the degradable products amount will be estimated by a/
b%.

KPI-7a Printing Inks and Solvent - RoHS Compliance

RoHS compliance or equivalent

— Supporting documents of printing inks and solvents” RoHS
Compliance or equivalent (e.g. EN71, heavy element composition
certificates, etc) should be provided, e.g. certificates, supplier
declaration, MSDS, etc.
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KPI-7b Printing Inks and Solvent — Volatile Organic Compound (VOC) Contents

VOC contents

— Supporting documents of VOC contents of the printing inks and
solvents should be provided, e.g. suppliers’ declaration, MSDS, etc.

— If supporting documents of VOC contents cannot be provided, the
following will be assumed:

e Printing inks: VOC = 800g/L
e Solvents: VOC = 900g/L

e Inks: Density = 1.14kg/L

e Solvents: Density = 0.9kg/L

KPI-8 Resin Consumption Reduction

Recycled resin applications

— Supporting documents of amounts of products that have applied
recycled resin should be provided, e.g. purchasing orders, usage,
production records, etc.

— If production records of cannot be provided:
e  Usage records of recycled resin should be provided (a).

e Average percentage of recycled resin added into products
should be provided (b%).

e Then the amounts of products have applied recycled resin will
be estimated by a/b%.

CaCQO, applications

— Supporting documents of amounts of products that have applied
CaCQ, should be provided, e.g. purchasing orders, usage,
production records, etc.

— If production records cannot be provided:
e  Usage records of CaCO; should be provided (a).
e Average percentage of CaCO; added into degradable plastic
products should be provided (b%).
e Then the amounts of products have applied CaCO, will be
estimated by a/b%.




Metallocene catalyst applications

— Supporting documents of amounts of products that have applied
metallocene catalyst should be provided, e.g. purchasing orders,
usage, production records, etc.

— If production records cannot be provided:
e  Usage records of metallocene catalyst should be provided (a).
e Average percentage of metallocene catalyst added into
degradable plastic products should be provided (b%).
e Then the amounts of products have applied metallocene catalyst
will be estimated by a/b%.

KPI1-9 Design Methodology (for ODM & OBM products)

— ODM: Original design manufacturing — involving in designing a
product which ultimately will be branded by another frm for sale.
(Plastic bag material formula design will also be considered)

— OBM: Original brand manufacturing - involving in designing
a product and branded themselves. (Plastic bag material formula
design will also be considered)

Ecodesign tools applications

— Supporting documents of amounts of products have applied
ecodesign tools such as Ecodesign Checklists, Philips Fast Five
Checklist, ABC Analysis, etc. should be provided.

Green/ Biodegradable or Compostable Marks obtainment
— Supporting documents of the certifcates or marks obtained should
be provided.

— Product sample should be provided for reference.
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PERFORMANCE DATA SUMMARY

SHEET

Green Production Assessment Scheme
For Plastic Bag Manufacturing Industry

Assessor (S) :

Date of Assessment :

Category

Key Performance Indicator

Performance Grading

Category 1 - Energy
Management

KPI-1 Critical Process Energy
Consumption (KWh/kg)

KPI-2 Workshops Specifc
Energy Consumption (kWh/kg)

KPI-3 Offce Energy
Consumption (kWh/mz2/annum)

Category 2 - Noise Pollution

KPI-4 Noise Level (dB)

Category 3 - Management
System

KPI-5 Environmental
Management System Standards

Category 4 - Product Design

KPI-6 Resin

KPI-7a Printing Inks and
Solvents — RoHS Compliance

KPI-7b Printing Inks and
Solvents — \Volatile Organic
Compound (VOC) Contents

KPI-8 Resin Consumption
Reduction

KPI-9 Design Methodology
(for ODM & OBM products)
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Table of Contents

I) Introduction

I1) Assessment Methodology
— Performance Grading System

— Assessment Procedure
I11) Benchmarking Results and Recommendations

— On-site Assessment Processes

— Category1 - Energy Management
— Category?2 - Noise Pollution

— Category3 - Management System

— Category4 - Product Design
IV) Overall Analysis

— Overall Results as Compared to the Local Industry

— Strengths and Weaknesses
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I) Introduction

Background and Objective of Green Production Assessment Scheme for Plastic Bag
Manufacturing Industry

I1) Assessment Methodology

Background of Benchmarking and Key Performance Indicators

Table 2.1 Plastic Bag Manufacturing Industry
Green Production Benchmarking Model: Key Performance Indicators

J

Category 1 - Energy Management

[ ) KPI-1 Critical Process Energy Consumption (kWh/kg)

o KPI-2 Workshops Specifc Energy Consumption (kWh/kg)
o KPI-3 Offce Energy Consumption (kWh/m2/annum)

K

Category 2 - Noise Pollution
o KPI-4 Noise Level (dB)

Category 3 - Management System
o KPI-5 Environmental Management System Standards

N\

~

Category 4 - Product Design

KPI-6 Resin

KPI-7a Printing Inks and Solvents — RoHS Compliance

KPI-7b Printing Inks and Solvents — Volatile Organic Compound (VOC) Contents
KPI-8 Resin Consumption Reduction

KPI-9 Design Methodology (for ODM & OBM products)

K.....

J
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PERFORMANCE GRADING SYSTEM

Table 2.2 Green Production Benchmarking Model: Grading System

y (m 2) = Total unit offce foor area

Key Performance Indicators Grading
KPI-1 Critical Process Energy Consumption <0.20
(kWh/kg)
7 (KWh/kg) >0.20 & <0.76
= Machine Specifc energy consumption (M-SEC)
=xly >0.76 & < 1.33
where
X (kwWh) = Power used in Flm extrusion machine >1.33&<1.89
y (kg) = Total kg of PP/PE flm produced per hour
>1.89 & <2.45
Average M-SEC of PP&PE fIm extrusion machines
= (z1+z2+...zN)/N
>2.45
KPI-2 Workshops Specific Energy Consumption <08
(kWh/kg)
7 (KWh/kg) >08&<1.2
= Workshop Specifc Energy Consumption W-SEC
=xly >12&<16
where _ _ _ >1.6 & 2.0
x (kwh) = Total Power used in plastic bag production
related processes workshop in immediate past
12-month period >20&=<24
y (kg) = Total tonnage of product produced in
12-month period >2.4
KPI-3 Office Energy Consumption (KWh/m?/ <60
annum)
= Offce Overhead Energy Consumption/unit foor >60 & <100
area
=xly >100 & <140
where _ _ >140 & <180
x (kWh) = Total energy consumed in all offces in the
immediate past 12-month period
>180 & <210

>210
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KPI-4 Noise Level (dB)

Measure the average noise level (dB) 1 meter outside
the factory parameter at a height of 1.2m adjusted for
background noise.

Average noise level (dB)
= (z1+z2+...zN)/N

<50

>50 & <55

>55 & <60

>60 & <65

>65& <70

>70

KPI-5 Environmental Management System
Standards

The degree of achievement was checked against the
grading system.

ISO 14000 certifcated + other
environmental management
standard(s)

1SO 14000 certifed

ISO-14000 in place

“Green Procurement Policy”+
“Environmental improvement
program (s)”

“Green Procurement Policy”

None

KPI-6 Resin

The degree of achievement was checked against the
grading system.

>100% RoHS &
> 50% Renewable OR
> 75% Degradable

> 100% RoHS &
> 15% Renewable OR
> 50% Degradable

>80% RoHS &
> 0% Renewable OR
> 5% Degradable

> 70% RoOHS &
No Renewable &
No Degradable

>60% RoHS &
No Renewable &
No Degradable

No RoHS &
No Renewable &
No Degradable
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KPI-7a Printing Inks and Solvents — RoHS
Compliance

The degree of achievement was checked against the
grading system.

100% RoHS

= 90% RoHS

> 80% RoHS

> 70% RoHS

= 60% RoHS

No RoHS

KPI-7b Printing Inks and Solvents — Volatile <1
Organic Compound (VOC) Contents

<100
The degree of achievement was checked against the <200
grading system. <300

<400

>400
KPI1-8 Resin Consumption Reduction > 90% Recycled &

> 40% CaCO, OR

The degree of achievement was checked against the
grading system.

> 40% Metallocene

> 70% Recycled &
> 30% CaCO, OR
> 30% Metallocene

> 50% Recycled &
> 20% CaCO, OR
> 20% Metallocene

> 20% Recycled &
> 10% CaCO, OR
> 10% Metallocene

> 10% Recycled &
> (0% CaCO; OR
> 0% Metallocene

No Recycled &
No CaCO; &
No Metallocene
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Products)

grading system.

KP1-9 Design Methodology (for ODM & OBM

100% Ecodesign OR
> 20% Green Cert

The degree of achievement was checked against the

> 75% Ecodesign OR
> 10% Green Cert

> 50% Ecodesign OR
> 5% Green Cert

> 25% Ecodesign OR
> 0% Green Cert

>0% Ecodesign &
No Green Cert

No Ecodesign &
No Green Cert

ASSESSMENT PROCEDURE
Background and Detailed Assessment Procedures for On-Site Audit

I11) Benchmarking Results and Recommendations

ON-SITE ASSESSMENT PROCESSES

Assessment Team:  [Name of Assessors]
DD/MM/YY Assessor A Assessor B Assessor C
10:00 — 10:30 | Opening Meeting

— Assessment scope, objectives and schedules were briefy introduced
by the assessment team.

— All department supervisors attended the meeting to understand the
objectives and processes.

10:30 - 12:00

KPI-5 Environmental

Management System

Standards

— Findings and
Comments

KPI-6 Resin
— Findings and
Comments

KPI-4 Noise Level
— Findings and
Comments

KPI-1 Critical
Process Energy
Consumption
— Findings and
Comments
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12:00 - 13:30 | Lunch

13:30 — 14:30 | KPI-7 a Printing Inks and Solvents - RoOHS
Compliance)

— Findings and Comments

Organic Compound (VOC) Contents
— Findings and Comments

KPI-7 b Printing Inks and Solvents — Volatile

KPI-8 Resin Consumption Reduction
— Findings and Comments

KPI-3 Office Energy

Consumption

— Findings and
Comments

14:30 — 15:30 | KPI-9 Design Methodology (For ODM &

KPI1-2 Workshops

OBM Products) Specific Energy
— Findings and Comments Consumption
— Finding and
Comments
15:30 - 16:00 | Factory Tour
16:00 — 16:30 | Conclusion Meeting
CATEGORY 1 -ENERGY MANAGEMENT
. . Company | Local Industry
Key Performance Indicators Grading Results Results:
KPI-1 Critical Process Energy
Consumption (KWh/kg) <020
z (kWh/kg)
= Machine Specifc energy consumption >0.20 & <0.76 Best
(M-SEC)
=xly
3 |>0.76 &<1.33 Avg.
where

X (kWh) = Power used in Flm extrusion

machine >1.33&<1.89
y (kg) = Total kg of PP/PE fIm produced
per hour

>1.89 & <245

Average M-SEC of PP&PE fIm

extrusion machines
= (z1+z2+...zN)/N 0 >2.45
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KPI-2 Workshops Specific Energy <08
Consumption (kWh/kg) -

z (kWhkg) >0.8 &< 1.2
= Workshop Specifc Energy

Consumption W-SEC

=xly >12&<16
where

x (kwWh) = Total Power used in plastic >16&=<20
bag production related processes

workshop in immediate past 12-month >20&<24
period

y (kg) = Total tonnage of product

produced in 12-month period >2.4
KPI-3 Office Energy Consumption <60
(kWh/m?* annum)

z (KWh/m2/annum) >60 & <100
= Offce Overhead Energy Consumption/

unit foor area >100 & < 140
=xly

where >140 & <180
x (kwh) = Total energy consumed in all

offices in the immediate past 12-month >180 & <210
period

y (m2) = Total unit offce foor area >210

COMMENTS AND AREAS FOR IMPROVEMENT
[Comments on the assessment results and suggests improvement areas]

" The industry results are based on the aggregate data collected during the audit to the 5 pilot
companies which have joined the “Green Production Assessment Scheme” during May to July 2008.



Chapter 6 ASSESSMENT REPORT TEMPLATE

CATEGORY 2 - NOISE POLLUTION

Key Performance Indicators Grading Clgg;ﬁﬁr;y Locgleézﬂlsjzs try
KPI-4 Noise Level (dB) <50
Measure the average noise level (dB) 1 >50 & <55 Best
meter outside the factory parameter at a >55 & < 60 Avg.
height of 1.2m adjusted for background >60 & < 65
notse. >65 & < 70
Average noise level (dB)
= (z1+z2+...zN)/N 0 >70

COMMENTS AND AREAS FOR IMPROVEMENT
[Comments on the assessment results and suggests improvement areas]

CATEGORY 3 - MANAGEMENT SYSTEM

. . Company| Local Industry
Key Performance Indicators Grading Results Results?
KPI-5 Environmental ISO 14000 certifcated
Management System + other environmental
Standards management
standard(s)
The degree of achievement was 1SO 14000 certifed Best
checked against the grading 1SO 14000 certifed
system.
“Green Procurement
Policy”+
“Environmental
improvement program
(s)”
Avg.
“Green Procurement “Green
Policy” Procurement
Policy”
0 None

COMMENTS & AREAS FOR IMPROVEMENT
[Comments on the assessment results and suggests improvement areas]

° The industry results are based on the aggregate data collected during the audit to the 5 pilot
companies which have joined the “Green Production Assessment Scheme” during May to July 2008.

’ The industry results are based on the aggregate data collected during the audit to the 5 pilot
companies which have joined the “Green Production Assessment Scheme” during May to July 2008.



Chapter 6 \ASSESSMENT REPORT TEMPLATE

CATEGORY 4 - PRODUCT DESIGN

Key Performance Indicators

Grading

Company
Results

Local Industry
Results*

KPI-6 Resin

The degree of achievement was
checked against the grading

> 100% RoHS &

> 50% Renewable
OR

> 75% Degradable

system.

> 100% RoHS &

> 15% Renewable
OR

> 50% Degradable

> 80% RoHS &
> 0% Renewable OR
> 5% Degradable

>70% RoOHS &
No Renewable &
No Degradable

> 60% ROHS &
No Renewable &
No Degradable

NonNo RoHS &
No Renewable &
No Degradablee

KPI-7a Printing Inks and
Solvents — RoHS Compliance

100% RoHS

> 90% RoHS
The degree of achievement was > 80% RoHS
checked against the grading ;
system. > 70% RoHS

> 60% RoHS

No RoHS
KPI-7b Printing Inks and <1
Solvents — Volatile Organic <100
Compound (VOC) Contents -
<200

The degree of achievement was
checked against the grading <300
system. < 400




Chapter 6 ASSESSMENT REPORT TEMPLATE

KPI-8 Resin Consumption
Reduction

The degree of achievement was
checked against the grading
system.

> 90% Recycled &
> 40% CaCO, OR
> 40% Metallocene

> 70% Recycled &
> 30% CaCO, OR
> 30% Metallocene

> 50% Recycled &
> 20% CaCO, OR
> 20% Metallocene

> 20% Recycled &
> 10% CaCO, OR
> 10% Metallocene

> 10% Recycled &
> 0% CaCO; OR
> 0% Metallocene

No Recycled &
No CaCO,; &
No Metallocene

KPI-9 Design Methodology
(for ODM & OBM Products)

The degree of achievement was
checked against the grading
system.

100% Ecodesign OR
> 20% Green Cert

> 75% Ecodesign
OR
= 10% Green Cert

> 50% Ecodesign
OR
> 5% Green Cert

> 25% Ecodesign
OR
>0% Green Cert

>0% Ecodesign &
No Green Cert

No Ecodesign &
No green cert

COMMENTS AND AREAS FOR IMPROVEMENT

[Comments on the assessment results and suggests improvement areas]

" The industry results are based on the aggregate data collected during the audit to the 5 pilot
companies which have joined the “Green Production Assessment Scheme” during May to July 2008.
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111) OVERALL ANALYSIS [Sample Only]

OVERALL RESULTS AS COMPARED TO THE LOCAL INDUSTRY1

Industry Maximum

Category Key Performance Indicators Results Comparison Chart
Category 1 - Energy |Kp|-1 Critical Process Energy 4
Management Consumption (kWh/kg)

KPI-2 Workshops Specifc Energy >
Consumption (kWh/kg)
KPI-3 Offce Energy Consumption 3
(kKWh/m2/annum)
Category2 - Noise ) 4
Pollution KPI-4 Noise Level (dB)
Categorys3 - i 4
gory KPI-5 Environmental Management
Category4 - Product ) 3
. 5
KPI-7a Printing Inks and Solvents —
RoHS Compliance
KPI-7b Printing Inks and Solvents — 0
\olatile Organic Compound (VOC) 0
Contents 0
5
KPI-8 Resin Consumption Reduction
KPI-9 Design Methodology (for 3
ODM & OBM Products)

STRENGTHS AND WEAKNESSES
[Summarize the overall strengths and weaknesses]

’ The industry results are based on the aggregate data collected during the audit to the 5 pilot
companies which have joined the “Green Production Assessment Scheme” during May to July 2008.
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KPI-1
KPI1-2
KPI-3

KPI1-6
KPI1-7a
KPI-7b
KPI-8
KPI-9
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(dB)
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(KPIs)

2.1

2.1

(KPIs)

® KPI-1
® KPI-2
® KPI-3

(kWh/kg)
(kWh/kg)
(KWh/m?/annum)

(dB)

AYZRY2 YA

® KPI-6
® KPI-7a
® KPI-7b
® KPI-8
® KPI-9

— RoOHS
—_ (VOC)

(ODM  OBM )

N\

N\




ETE TERIFIEIE (KPIs)

1—
B KPI-1 (kWh/kg)
*
12 PP _PE
*
— “ 2005
1 polyolefins
0.2kW/kg/h polyaromatics
nylons 0.4kW/kg/h “
§ 0.2-0.4kW/kg/h
z (kWh/kg)
= (M-SEC)
=xly
X (kwh) =
y (kg) = PP/PE
M-SEC = (z1+z2+...zN)/N
0 >2.45
1 >1.89 & <2.45
2 >1.33& <1.89
3 >0.76 & <1.33
4 >0.2 & <0.76
5 <0.2




FTE EFERBFEE (KPIs)

B KPI-2 (KWh/kg)
.

12 PP_PE
.

— “ 2005
g 1.346kW/kg/hr
(Source: http://www.eurecipe.com/Final_Project Results.pdf)

( )

RAR T *F¥SEC
A (BNREA T T R)
s 2 6.179
e e il R R A 5.828
< AR 4 i B 3.168
i b ) il 3.118
PR S 175 JBE B 7R 1.506
R T L 975 R ok 7R 1.346
T AT R i 0.850
B R p=yn @il 0.631
B RSy 2.811
0 1 2 3 4 5 6 7
z (kwh/kg)
= (W-SEC)
=xly
x (kWh) = 12 PP PE
y (kg) = 12 PP PE
0 >2.4
1 >2.0& <24
2 >16&<20
3 >1.2&<1.6
4 >08&<1.2
S <0.8




ETE TERIFIEIE (KPIs)

®m KPI-3 (kWh/m?/annum)
*
12
L 4
112.5 kWh/m’#annum
(Source: http://www.emsd.gov.hk/emsd/e_download/pee/esab.pdf)
10, 30, 50, 70 90 / /
10th 30th 50th 70th 90th
53.3 84.0 1125 133.5 160.6

z (kWh/m Jannum)

=xly

x (KWh) = 12
2y —

y (m) =

>210
>180 & <210
>140 & <180
>100& < 140
>60 & <100

<60

U'I-bO\JI\)I—‘O‘




FBTE EERBFEE (KPIs)

2 —
m KPI4 (dB)

— GB 12349-90 GB 12348-90

.

.

— GB 12349-90
GB 12348-90
1 1.2 (dB)

0 >70
1 >65 & < 70
2 >60 & < 65
3 >55 & < 60
4 >50 & <55
5 <50




B KPI-5

12

ETE TERIFEIE (KPIs)

1SO14000
1SO14000

N P O

1SO-14000
1SO-14000

1SO-14000
( ISO 14062

QC080000 )




FTE EFERBFEE (KPIs)

4 —
m KPI-6
e ROHS
o (  PHA, PLA)
o « - - - - )
*
12 PP__PE
*
_ RoOHS (
° (Pb) (1000ppm)
o (Hg) (1000ppm)
° (Cd) 0.01 (100ppm)
o (Cr®") (1000ppm)
. PBB  (1000ppm)
o PBDE 0.1 (1000ppm)



ETE TERIFIEIE (KPIs)

0 RoHS

1 >60% RoOHS

N
\Y

> 70% RoHS

w
\Y

> 80% ROHS
>0% > 5%

( )
4 100% RoHS
> 15% 50%

( )
5 100% RoHS
> 50% 75%

( )

\

1\

B KPI-7a — RoHS

e RoOHS

12 PP__PE

— RoHS ( )

(Pb) (1000ppm)
(Hg) (1000ppm)
(Cd) 0.01 (100ppm)
(Cr®) (1000ppm)
PBB  (1000ppm)
PBDE 0.1 (1000ppm)



FTE EFERBFEE (KPIs)

0 RoHS
1 >60% ROHS
2 > 70% RoHS
3 > 80% ROHS
4 > 90% ROHS
5 100% RoHS
m KPI-7b — (VOC)
~ (VOC)
o
12 PP_PE
o
_ (VOC)
voC
)
/
( )
(
)



ETE TERIFIEIE (KPIs)

1 300 -
2 300 -
3 225 -
4 300 -
5 ( ) 300 -
6 - 300
/ - 400

VOC
VOC 400g/L
(Source:http://www.epd.gov.hk/epd/english/environmentinhk/air/prob_solutions/
files/Notification_letter.pdf)

0 (VOO) > 4009/L
1 (VOC) < 400g/L
2 (VOC) < 300g/L
3 (VOC) < 200g/L
4 (VOC) < 100g/L
5 (VOC) < 1g/L
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FTE EFERBFEE (KPIs)

m KPI-8

(CaCO,)

3R

(CaCo,)

(Metallocene catalyst)

12 PP__PE

> 10%
>0%
>0%

=
10%

1\

=
20%

v

>
30%

1\

>
40%

1\

(CaCo,)

(CaCo,)

20%
(CaCo,)
> 10%

50%
(CaCO,)
> 20%

70%
(CaCo,)
> 30%

90%
(CaCO,)
> 40%




FTE TERFEIEE (KPIs)

KPI-9 (ODM OBM )

° (Ecodesign tools)

— Philips Fast Five Checklist
— ABC

— ASTM D6400/
EN13432 / DIN V 54900

— ; (GL-005-006)
_ - (GL-002-003)

12 ODM {( ) OBM/( ) PP

PE




[ ]

Al — i

B

FEZFKIRIEE (KPls)

0

1 >0%

2 > 25%

3 > 50%
= 5%

4 > 75%

5 100%
> 20%

(Ecodesign tools);
/

(Ecodesign tools);
/ /

(Ecodesign tools); =>0%
/

(Ecodesign tools);
/ /

(Ecodesign tools); =>10%
/

(Ecodesign tools);
/ /







KPI-1

(kWh/kg)

(Tones)

(V)

(N

(KWh)

(kg/hr)




F=E FERFIEESIERE

— L1 L2 L3
— 3 L1 N, L2 N, L3 N
220V
— 3 220V Live Neutral
220V
a)
— “ rms clamp meter” 1 L1, L2 and L3 '
— ¢
(L1 + L2 + L3) x 220Vv/1000
a)
— C
( x 380V)/1000
a)
— “ rms clamp meter’ 1 L1, L2 L3
1 L1*, L2*
L3* L1, L2 L3
— ):
(L1*+ L2* + L3*) x 220Vv/1000
b)

¢ )
( X 380V)/1000




B=E TERREEIERE

Y “ rms clamp meter”

(Tones)

(V)

)

(KWh)

(kg/hr)

(KWh/kg)

1 5000

220

16

18

16

11

50

0.22

2 8000

220

25

27

30

18.04

60

0.30

3 3000

220

20

24

22

14.52

50

0.29

4 6000

220

24

20

21

14.3

65

0.22

5 6000

220

22

26

24

15.84

45

0.35

(KWh/kg)

= (0.22+0.30+0.29+0.22+0.35) /5

=0.276
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F=E FERFIEESIERE

KPI-2 (kWh/kg)

12

PP&PE ( )
( ) (KWh)

12
PP&PE ( ) 12000000
( ) (kwh)
2,000,000
3,000,000
1,000,000
6,000,000
1,000,000
60,000,000
500,000

PP&PE ( ) 12,000,000

(KWh) 73,500,000

= 73,500,000 kWh/120,000,000 kg
(KWh/kg) = 0.6125 kWhkg




e —

E=F FERRIEEZERZE
KPI-3 (KWh/m*/annum)
12
( ) (KWh) (md)
12
( ) (kWh) (md)
1 20000 250
2 30000 300
3 50000 450
(kWh) 100,000
(m?) 1,000
. = 100,000 KWHh/1,000 m?
(kWi m? = 100 KWh/ m?
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F=E FERFIEESIERE

KP1-4 (dB)

:( )
/ /
/
(dB) (dB)
A
B
C
D




Sl — i

= ol =]

FERFEIEIRTE %

il. 2
iii. 1.2 8
iv.
V. ( (
Vi. 10
(dB) 4-6 7-9
(dB) -2 -1
D
)
ﬁ /
v
(dB) (dB)
Al 50 52
A2 55 49
A3 54 52
Al 62 50
10:40
A5 53 53
A6 49.5 51
A7 52 51
A8 54 52




Ll — i

F=E FERBISEHERZE
B1 65 62
B2 60 62
B3 72 60
B4 64 64
B5 62 63
B6 57 58
B7 63 62
B8 64 61
C1 60 60
C2 55 58
C3 67 56
C4 59 58
C5 57 58
C6 52 55
C7 58 57
C8 59 58
D1 45 44
D2 40 45
D3 44 43
D4 52 41
D5 42 40
D6 37 43
D7 44 46
D8 43 47
(dB) (dB) (dB) (dB)

53 51.3 3 50

63 61.7 -3 60

58 57.6 -3 55

43 437 -3 40

= (50+60+55+40)/4

(dB)

=52.5

1L
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B=E TERREEIERE

KPI1-5
12
12
?
?
1SO-14000
( I1SO 14062, QC080000 )
12

2004

1ISO-14000
1ISO-14000

( 1SO 14062, QCO080000 )




F=E FERFIEESIERE

KPI-6
12 PP PE
12
(PP,PE e.g, PLA, PHA) (Tones) (%)
X -
( : PHA, PLA) al al/x
.g. PHA, PLA
(eg. PHA, PLA) , a
RoHS a2 az2/x
( - - - -
) ( a3 asly
)
12
(PP,PE e.g, PLA, 0
PHA) (Tones) (%)
X 10,000 - -
( : PHA, PLA) al 500 al/x 5
(e.g. PHA, PLA) y 99,500 . o
RoHS a2 10,000 a2/x 100
( - - - -
) ( a3 2,000 a3ly 21.05
)
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Sl — i

EoBE FEXRGEEERE
KPI-7a — ROHS
12 PP PE
12
(L) X -
RoHS
L bl -
RoHS
(%) b1/x
12
(L) X 10,000 :
RoHS
L bl 3000 -
RoHS
0 %) bl/x 30%
KPI-7b — (VOC)
12 PP PE
12
(L) z
(VOC) Q) b2
(VOC) / b3 _
(VOC) (g/L) - b2(1-b3)/z
12
(L) z 10,000 -
(VOC) (9) b2 | 8,000,000
(VOC) / b3 70% - -
(VOC) (g/L) - b2(1-b3)/z | 240g/L
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FERFIIRTE %

KPI-8
12 PP PE
12
(Tones) (%)
PP PE X i i
PP PE cl cl/x
PE (Cacoy o c2 c2/x
(Metallocene
catalyst)y PP PE c3 c3/x
12
(Tones) (%)
PP PE X 80,000 - -
PP PE cl 50,000 cl/x 63
PE (Caco,) PP c2 40,000 | c2/x 50
catalyst)y PP PE (Metallocene c3 20,000 c3/x 25




B=E TERREEIERE

KPI-9 (ODM  OBM
ODM  OBM 12 ODM  OBM PP
PE
12
2
( ) (%)
ODM/OBM PP PE X ] )
(Ecodesign Tools)
ODM/OBM PP PE di cl/x
/ ! d2 c2/
ODM/OBM PP PE X
12
2
( ) (%)
ODM/OBM PP PE X 1000 ] ]
(Ecodesign Tools)
ODM/OBM PP PE di 30 cl/x 3
/ ! d2 10 c2/x 1
ODM/OBM PP PE







PP PE

12

| 1-—
(kWh/kg)
— PP PE
_ 3 (V)
(A) (kg/hr)
KPI-2 (kWh/kg)
— PP PE
KPI1-3 (kWh/m?/annum)
[ | 2—
KPI-4 (dB)
2




FNE BRETZEE

[ | 3-
KPI-5
[ | 4 —
KPI-6
— PP PE
RoHS
— RoHS ( ENT71 )
( : PHA, PLA)
— ( . PHA, PLA)
( - -l - - )
—_ ( -l - - - )
@
(b%)
: a/b%
KPI-7a — RoHS
RoHS
— RoHS ( EN71




S RETHAE

KPI-7b — (VOC)
(VOC)
VOC

— VvVOC

) VOC = 800g/L

° VOC = 900/L

° = 1.14kg/L

° = 0.9kg/L
KPI-8

(a)
(b%)
. a/b%
(a)
(b%)
: a/b%

o (a)

° (b%)

° : a/lb%
KPI-9 (ODM OBM )
— ODM: -

(
— OBM: —
(
— Philips Fast Five ABC
[ /







KPI-1

(KWh/kg)

KPI-2

(KWh/kg)

KPI-3

(kWh/m?/annum)

KPI-4

(dB)

KPI-5

KPI-6

KPI-7a
RoHS

KPI-7b

(VOC)

KPI-8

KPI-9
(ODM

OBM )
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2.1

~

1—

® KPI-1
® KPI-2
® KPI-3

(KWh/kg)
(KWh/kg)
(kKWh/m?/annum)

/

2_
® KPI-4

(dB)

3
® KPI-5

Y2 YV

-

4—
® KPI-6
® KPI-7a
® KPI-7b
® KPI-8
® KPI-9

— ROHS
— (VOC)

(ODM  OBM )
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AR S

2
2.2
KPI-1 <0.20
(KWh/kg)
2 (kWhikg) >0.20 & <0.76
(:M SEC) >0.76 & <1.33
= xly >1.33 & < 1.89
x (kwWh) = >1.890 & <2.45
y (kg) = PP/PE
>2.45
KPI-2 (KWh/kg) <08
z (kWh/kg)
- (W-SEC) >0.8&<12
= xly >1.2&<16
x (kWh) = 12 PP PE >16&<20
>20&<24
y (kg) = 12 PP PE
>2.4
KPI-3 (KWh/m? <60
annum)
, >60 & < 100
z (kWh/m®/annum)
- >100 & < 140
= xly
>140 & < 180
X (kwh) = 12 >180 & <210
y (m) = >210
KPI-4 (dB) <50
1 12 >50 & <55
(dB) >55 & < 60
(dB) >60 & < 65
= (z1+z2+...zN)/N >65 & <70
>70
KPI-5 EVEISO-140008 58 B AR RERE e EL B T B J HL A BR 45
AR (1 BUTISO 14062 B#QC080000 £3:%)
EFEISO-140003 5345 B A e
1IEHATISO-140005= 5545 LR H AR IE RS
BREKBIT “FREOEBPCR”
+ GEN T ERIESGETE REE”
BEIIRHIT “FREOEFRBPCR”
12 FE LA & R T EL
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KPI-6

\Y

100% RoHS ;

(

50% =2 75%

\Y,

100% RoHS ;

(

15% > 50%

> 80% ROHS ]
>0% > 5%

(

> 70% RoOHS ;

>60% RoHS ;

RoHS ;

KPI-7a — RoHS

100% RoHS

> 90%

RoHS

RoHS

RoHS

RoHS

RoOHS

KPI-7b —
(VOC)

<1

<100

<200

<300

<400

>400

KPI-8

\Y)

> 90%
40% (CaCO,)
> 40%

\Y)

> 70%
30% (CaCO,)
> 30%

\Y)

> 50%
20% (CaCO,)
> 20%

\Y)

> 20%
10% (CaCO,)
> 10%

>0%

\Y)

10%
(CaCO,)
>0%

(CaCO,) ;
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Sk
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AR S

KPI-9 (ODM  OBM ) 100% (Ecodesign tools);
> 20% /
> 75% (Ecodesign tools); =
10% /
3 > 50% (Ecodesign tools);
> 5% /
> 25% (Ecodesign tools); =
0% /
>0% (Ecodesign tools);
/
(Ecodesign tools);
0
/
[ ]
DD/MM/YY A B C
10:00 - 10:30
10:30 - 12:00 KPI-5 KPI-4 (dB) KPI-1
. _ (kWh/kg)
KPI-6 o
12:00 - 13:30 Lunch
13:30 - 14:30 KPI-7a — RoHS KPI-3
_ (kwWh/m?annum)
KPI1-7b — (VOC) o
KPI-8
14:30 - 15:30 KPI-9 (ODM  OBM ) KPI-2
_ (kWh/kg)
15:30 - 16:00
16:00 - 16:30




1 -
KPI-1 (KWh/kg) <0.20
z (kwWh/kg) >0.20 & <0.76
(M-SEC) >0.76 & < 1.33
= xly >1.33 & < 1.89
x (KWh) = >1.89 & <2.45
y (kg) = PP/PE >2.45
KPI-2 (kWh/kg) <0.8
2 (kiWhikg) osEe) 0.8 & <1.2
= xly >1.2& <16
x (kWh) = 12 PP PE >1.6 & <2.0
>2.4
KPI-3 (kwh/m?annum) <60
z (KWh/m*/annum) >60 & < 100
>140 & <180
x (KWh) = 12
>180 & < 210
y(m) = >210
[
2 i
KPI-4 (dB) <50
1 12 >50 & < 55
(dB) >55 & < 60
= (z1+z2+...zN)/N >65 & <70
>70
[





