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INTRODUCTION

The environmental problems we are facing today are largely a
consequence of rapid economic development.  Economic progress
has resulted to environmental degradation, resource depletion,
deforestation and pollution of air, water and land resources.

Due to an increasing public concern over environmental protection,
many industries today recognize the development of strategies and
technologies to maximize their productivity, while minimizing pollu-
tion and harmful wastes to the environment.  Cleaner production
(CP) options are now beginning to be appreciated as a waste
management strategy and preventive approach to pollution.  It
entails the continuous use of industrial processes and products to
prevent pollution and reduce wastes at their source.  Industries in
developing economies have much to gain from CP because it
promotes a more effective means of preventing pollution at the
source rather than the more expensive control at the end-of-pipe
treatment.

In an effort to effectively transfer CP and sustainability technologies
and practices among members of the Asia-Pacific Economic Coop-
eration (APEC), a compendium of CP case studies has been devel-
oped.  This project was implemented by the Department of Science
and Technology of the Philippines, through the Integrated Program
on Cleaner Production Technologies - Industrial Technology Devel-
opment Institute, with support from APEC.  Economies from the
APEC region were enjoined to prepare and contribute these case
studies.

This compendium features success stories on cleaner production
adoptions that have been initiated by industrial facilities from mem-
ber economies of APEC.  The purpose of this project is to quantify
the cost/benefit of investing in CP and sustainable technologies by
small and medium scale enterprises.  This project also comple-
ments the efforts of the APEC Industrial Science and Technology
Working Group to establish links and provide opportunities for the
sharing of information among APEC economies.

i



Contents
Introduction

Solvent recovery at automotive repair shops in Indonesia

Evaluating dyeing processes to cut costs at a textile
company in Korea

Waste minimization and cost reduction in dyeing processes in
Korea

Increasing productivity at a rubber company in New Zealand

Reusing wastewater at a fertilizer manufacturer in New Zealand

Integrating environment and quality in gelatin production in New
Zealand

Preventing product loss at a meat processing plant in New
Zealand

Cutting costs, improving efficiencies at a juice
manufacturing facility in New Zealand

Solid waste minimization at a flexible packaging company in New
Zealand

Improving refining process at a foundry in Peru

Applying waste minimization techniques at a paint
manufacturer in Peru

Equipment modification at a smelting plant in Peru

Optimizing energy use at a textile company in Peru

Technology changes at a pastel bread making facility in the
Philippines

Changing raw material specifications at a food canning plant in
the Philippines

Optimizing production of truck and tractor-trailer brakes in USA

Eliminating CFCs and VOCs from an automotive air
conditioning and condenser plant in USA

Reduction of electricity consumption in seafood processing in
Vietnam

Production cost reduction at a metal finishing company in Viet-
nam

Energy savings at a paper company in Vietnam

i

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

33

35

37

39

ii



In PostCP

CP Options
Implemented
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Agencies
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INDONESIA
Metal and Allied
Industry

PostCP \post\se\pe\
<United Nations
Environment
Programme: CP, abbrev.
of cleaner production,
an integrated preventive
environmental strategy
applied to processes,
products and services to
increase efficiency and
reduce risks to humans
and the environment>
adj 1 referring to the
condition of a facility
after it has adopted CP;
n 2 a publication of
success stories of
companies assisted by
the Department of
Science and Technology
in the adoption of CP.

Solvent recovery at automotive repair
shops in Indonesia
In June of 1993, a World Bank funded study of the greater Jakarta area determined
that wastewater from small automobile repair shops was the most polluting of all the
small scale industries studied . By volume, the bulk of this wastewater comes from
washing cars but the most concentrated toxic waste comes from the solvent cleaning
of mechanical parts. Diesel fuel, kerosene, gasoline and detergents are commonly
used because they are cheap. The solvents, oil, detergent, and grease-laden water
from these operations flow directly into a hole or a channel that eventually empties
directly into the waterways. The technique is ubiquitous. Virtually every small automo-
bile repair shop in Indonesia  uses a variation of this system.

From 1998 to 1999, Swisscontact  conducted Clean Workshop Programs for the
automotive repair sector in various cities in Indonesia. The main goal was to seek for
WIN-WIN situations motivating workshop owners to adopt cleaner production (CP).
The adoption of the solvent tank, as proposed hereunder, was only one element of the
upgrade but the most important one with regard to reduction of pollution. After the
initial pilot phase, the promotion of solvents tanks among automotive repair workshops
was then done in cooperation with the local environmental authorities.

The low cost project has one objective - dramatically reduce the wastewater
pollution generated by the solvent cleaning operations of small automobile repair
shops.

Economic and Environmental Benefits
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CP Option Implemented
The solvent tank is a very simple piece of equipment easy to set up and operate. The
solvent tank system is introduced to individual workshops as a simple three-part
package namely the solvent tank, a few supplementary tools and an introductory
training of approximately 2 hours at the time the tank is delivered.
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   Other Benefits
• Increased worker efficiency
• Improved working position
• No rusting of parts
• Cleaner  workshop

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
Swisscontact, founded in 1959, is a Foundation for Technical Cooperation based in
Zurich, Switzerland. Swisscontact’s focus is on Small and Medium Enterprise Pro-
motion, Financial Services, Vocational Training and Urban Environment Protec-
tion.

Contact information

Swisscontact
Doeltschiweg 39, P.O. Box, CH 8055 Zurich
Tel No: ++ 41 (0)1- 454 1717
E-mail: sc@swisscontact.ch, me@itpi.co.in
http://www.swisscontact.org
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P stCP KOREA
Textile Industry

PostCP \post\se\pe\
<United Nations
Environment
Programme: CP, abbrev.
of cleaner production,
an integrated preventive
environmental strategy
applied to processes,
products and services to
increase efficiency and
reduce risks to humans
and the environment>
adj 1 referring to the
condition of a facility
after it has adopted CP;
n 2 a publication of
success stories of
companies assisted by
the Department of
Science and Technology
in the adoption of CP.

Evaluating dyeing processes to cut
costs at a textile company in Korea
Textile dyeing processes are applied to almost all the textile products during its produc-
tion stage. It consumes massive amount of water, chemicals, and energy through
consecutive wet treatments. Air pollutants come from the emission of CO2 generated
from heat energy during the dyeing process. In terms of water pollution, the dyeing
process consumes a lot of water in a product to water ratio of about 1:200 by weight.
Korea has already been identified as the water deficient nation and most of the used
water is released in the form of wastewater. Fortunately, technologies in the textile
equipment industry, parts and materials, auxiliaries, dyestuff, and finishing agents are
continuously improving, and integration of these technologies to dyeing processes can
contribute to cleaner dyeing.

A group of experts assessed Dae-Yang Dyeing Co., a textile dyeing company in Korea,
for process assessment, where possible cleaner production technologies were identi-
fied. The general goal of the CP Program was to achieve environment-friendly dyeing
process with higher energy efficiency for the global competitiveness of these compa-
nies.

This project was supported by the Korea National Cleaner Production Center through
Korean government’s Cleaner Production Technology Development Funds.

Economic and Environmental Benefits
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Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
The Korea National Cleaner Production Center (KNCPC) is a non-profit organization
established in 1999 under the support of the Korean Ministry of Commerce, Industry
and Energy (MOCIE). KNCPC develops sustainable industrial development policies
by taking the role of innovative technological agency for Industrial Environment
Division of MOCIE. It assists companies to establish the cleaner production infra-
structure by process assessment, training, providing cleaner production technology
development funds, and disseminating the development results.

Contact information
KOTECH 2F, 701-7
Yeoksam-dong, Kangnam-gu
Seoul, Korea
Tel No: +82-2-6009-3526
Fax No: +82-2-6009-3529
http://www.kncpc.re.kr

Other Benefits
• Increased production efficiency and product quality
• Increased safety and reduction of industrial accidents in the work place
• Increased revenue from enhanced product quality
• Reduced health risk to workers
• Increased awareness for the employees
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Waste minimization and cost reduc-
tion in dyeing processes in Korea
Textile dyeing processes are applied to almost all the textile products during its produc-
tion stage. It consumes massive amount of water, chemicals, and energy through
consecutive wet treatments. Air pollutants come from the emission of CO2 generated
from heat energy during the dyeing process. In terms of water pollution, the dyeing
process consumes a lot of water in a product to water ratio of about 1:200 by weight.
Korea has already been identified as the water deficient nation and most of the used
water is released in the form of wastewater. Fortunately, technologies in the textile
equipment industry, parts and materials, auxiliaries, dyestuff, and finishing agents are
continuously improving, and integration of these technologies to dyeing processes can
contribute to cleaner dyeing.

A group of experts assessed Wowcom Corp., a textile dyeing company in Korea, for
process assessment, where possible cleaner production technologies were identified.
The general goal of the CP Program was to achieve environment-friendly dyeing
process with higher energy efficiency for the global competitiveness of these compa-
nies.

This project was supported by the Korea National Cleaner Production Center through
Korean government’s Cleaner Production Technology Development Funds.

Economic and Environmental Benefits
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Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
The Korea National Cleaner Production Center (KNCPC) is a non-profit organization
established in 1999 under the support of the Korean Ministry of Commerce, Industry
and Energy (MOCIE). KNCPC develops sustainable industrial development policies
by taking the role of innovative technological agency for Industrial Environment
Division of MOCIE. It assists companies to establish the cleaner production infra-
structure by process assessment, training, providing cleaner production technology
development funds, and disseminating the development results.

Contact information
KOTECH 2F, 701-7
Yeoksam-dong, Kangnam-gu
Seoul, Korea
Tel No: +82-2-6009-3526
Fax No: +82-2-6009-3529
http://www.kncpc.re.kr

Other Benefits
• Increased production efficiency and product quality
• Increased safety and reduction of industrial accidents in the work place
• Increased revenue from enhanced product quality
• Increased awareness for the employees
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PostCP \post\se\pe\
<United Nations
Environment
Programme: CP, abbrev.
of cleaner production,
an integrated preventive
environmental strategy
applied to processes,
products and services to
increase efficiency and
reduce risks to humans
and the environment>
adj 1 referring to the
condition of a facility
after it has adopted CP;
n 2 a publication of
success stories of
companies assisted by
the Department of
Science and Technology
in the adoption of CP.

Increasing productivity at a rubber
company in New Zealand
The management team of Skellerup Industries, a rubber manufacturing com-
pany, implemented cleaner production (CP) introduced by the Target Zero
program. The objective of this program is to enhance efficiency in every aspect
of the business from manpower right down to production. Skellerup has been a
participant in Target Zero, a two-year sponsored cleaner production program
involving 12 companies in Christchurch and 10 in Hawkes Bay during the period
1997-1999. The Sustainable Management Fund of the Ministry for the Environ-
ment, Meridian Energy Ltd (formerly ECNZ) sponsored the program, and the
local authority and electricity company in each area.

Economic and Environmental Benefits
PCerofeBsnoitidnoC snoitpOPC $,latipaC latnemnorivnE

stifeneB
cimonocE
$,stifeneB

kcabyaP
doireP

dahenihcamrednelacehT
tcudorpelbatpeccanuna
.stcudorpniatrecnodleiy

laicepsadettiF
rednelacehtottnemhcatta
launamecuderotenihcam

gnigdednagnildnah
tnemngilasim

000,02

etsawdecudeR
dnarebbur

warfoegasu
dnaslairetam

leuf

desaercnI
ytivitcudorp

084,962 shtnom1<

eratahtsteehscitsalP
dnagnitlebparwotdesu

erewstcudorpgniteehs
.dellifdnaldnaecnodesu

gniteehscitsalpdelcyceR
lasopsiderofeb -

wardecudeR
lairetam

ybnoitpmusnoc
%05

000,81 etaidemmI

forebmunaeraerehT
dnaspatgnippird

gninnurylsuounitnoc
.sniatnuofgniknird

ralugerdetnemelpmI
margorpecnanetniam 000,1

decudeR
ehtnodnamed
tlasanirefiuqa

noisurtniretaw
enoz

decudeR
retawetsaw

moitareneg

520,5 shtnom4

,retawgniloocllimredurtxE
ehtmorfnwardsihcihw

anodesusawrefiuqa
.sisabhguorht-ecno

redurtxeehtderevoceR
dnaretawgniloocllim

ehtottidenruter
retawdnuorg

005,1 087 sraey2

otdesuerasdracetuoR
fonoitcudorpehtkcart
ehtdnuorastraprebbur

dracetuorknalbA.yrotcaf
tadehcattaylenituorsaw

krowhcaefokcabeht
.redro

etuorknalbdetanimilE
sdrac -

decudeR
draobdrac

setsaw

decudeR
ecruoser

noitpmusnoc

007,1 etaidemmI

repapfoseititnauqegraL
tnirpotdesuylenituorera

.etisehttastroperwolfenil

tnirptroperdezilanoitaR
tamrof -

repapdecudeR
egasu

llifdnaldecudeR
lasopsid

57 etaidemmI

sawgnigakcapdraobdraC
.delcycerton

draobdracdetagergeS
rofwollaotgnigakcap

gnilcycer
-

llifdnaldecudeR
lasopsid

wardecudeR
egasulairetam

005,1 etaidemmI

,spmalrohpsohponoM
tneiciffesselerahcihw

eraspmalrophsohpirtnaht
.desu

decalperylevissergorP
htiwspmalrohpsohponom

spmalrohpsohpirt
-

tnuomadecudeR
yrucremfo

desopsid

ygrenedecudeR
noitpmusnoc

004 shtnom1<

sihcihw,gnippartsleetS
fotnenopmocasadesu

nognigakcapeht
slairetamwardesitellap

.dellifdnalera

gnippartsleetsdelcyceR -

decudeR
ecruoser

;tnemeriuqer
llifdnaldecudeR

lasopsid

05 sraey5.1

SLATOT 005,22 010,792

7

 

Asia-Pacific
Economic Cooperation



This material was produced by the Department of Science and Technology of the Philippines/ Industrial Technology Develop-
ment Institute through the Integrated Program on Cleaner Production Technologies (IPCT). This publication  is a project
undertaken through the Asia-Pacific Economic Cooperation to highlight the benefits of cleaner production and facilitate sharing
of information among APEC member economies.

ITDI-DOST

 

Company Profile
Skellerup Industries is a rubber manufacturing company that was started in
1910 with the establishment of several Para Rubber shops. A manufacturing
plant was established at the current Woolston site in Christchurch in 1935. At
its peak, the Skellerup Group contained 27 companies manufacturing a wide
range of rubber products. After a takeover by Brierley Investments in 1986
the various companies were split up and sold. Further restructuring took
place in 1996 when Maine Investments purchased the group from Brierley
Investments. In July 1998 financial difficulties forced the sale of Skellerup
Industries to Viking Pacific, a new company owned primarily by Goldman
Sachs investment bank. The Woolston manufacturing site currently employs
300 people.

Contact information
Paul Vane
Skellerup Industries Ltd
Private Bag 4736
Christchurch
Tel. No: (03) 389 9189
Fax No: (03) 381 0504
Email: VaneP@Skellerup.co.nz

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
Target Zero is a Christchurch City Council initiative that helps Christchurch busi-
nesses to move towards sustainability by improving resource efficiency, minimizing
waste and reducing the risk of harming the environment.

The aim of Target Zero is to develop innovative, profitable and accountable
businesses that integrate sustainable economic, social and environmental values
in their thinking, decision-making and behavior in Christchurch City.

Contact information
Target Zero
Tel. No: (03) 941 8830
Email: targetzero@ccc.govt.nz
http://www.govt.nz/targetzero

Other Benefits
•  Prevented water restrictions
•  Reduced the chances of lost production due to imposed restrictions
•  Increased social responsibility
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P stCP NEW ZEALAND
Chemical Industry

PostCP \post\se\pe\
<United Nations
Environment
Programme: CP, abbrev.
of cleaner production,
an integrated preventive
environmental strategy
applied to processes,
products and services to
increase efficiency and
reduce risks to humans
and the environment>
adj 1 referring to the
condition of a facility
after it has adopted CP;
n 2 a publication of
success stories of
companies assisted by
the Department of
Science and Technology
in the adoption of CP.

Reusing wastewater at a fertilizer
manufacturer in New Zealand
The Ravensdown Fertiliser Co-op site at Hornby in Christchurch is one of the three
sites in the Ravensdown group that manufactures phosphate fertilizers for New
Zealand’s agricultural industry.

The cleaner production approach was introduced at the Hornby site in parallel with
the establishment of an environmental management system (EMS) based on ISO
14001. As a result of this implementation, Ravensdown has recognized the close
synergy between cleaner production and EMS and they are now integrating the CP
principles, practices and objectives into the ISO 14001 system.

Ravensdown Fertiliser has been a participant in the Target Zero Program, a two-year
sponsored cleaner production program involving 12 companies in Christchurch and
10 in Hawkes Bay during the period 1997-1999. The Sustainable Management Fund
of the Ministry for the Environment, Meridian Energy Ltd (formerly ECNZ), and the
local authority and electricity company in each area sponsored the program.

Economic and Environmental Benefits
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Company Profile
Ravensdown supplies more than half of all the fertilizers used in New Zealand
agriculture. It is 100% owned by New Zealand farmers. Starting from being mainly
a solid NPKS fertilizer supplier, Ravensdown now offers a comprehensive range of
products and services to farmers such as soil testing, animal health testing, solid
fertilizers, other organic products, anthelmintics, animal health supplements, lime
and agrochemicals.

Contact information
Paul Barrett
Ravensdown Fertiliser Cooperative Ltd
P.O. Box 16 081
Christchurch
Tel. No: 03 349 6189
Fax No: 03 349 9174
E-mail: psb@ravensdown.co.nz

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
Target Zero is a Christchurch City Council initiative that helps Christchurch
businesses to move towards sustainability by improving resource efficiency,
minimizing waste and reducing the risk of harming the environment.

The aim of Target Zero is to develop innovative, profitable and accountable
businesses that integrate sustainable economic, social and environmental
values in their thinking, decision-making and behavior in Christchurch City.

Contact information
Target Zero
Tel. No: (03) 941 8830
E-mail: targetzero@ccc.govt.nz
http://www.govt.nz/targetzero
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Integrating environment and quality
in gelatin production in New Zealand
Leiner Davis Gelatin, manufacturer of gelatin and gelatin products, recognized that
improving the utilization of inputs and minimizing the production of unwanted or low
value outputs was fundamental to improving profitability. Adopting a cleaner production
approach has helped staff become more aware of the consequences of environmental
practices that are unfriendly and that are detrimental to the company’s bottom-line.

Leiner Davis saw cleaner production playing an important role in their company as it
extended its existing continuous quality improvement program to incorporate environ-
mental performance. This has resulted in the integration of ISO14001 into their exist-
ing ISO9001 quality standard in 1999.

The Leiner Davis Gelatin plant has been a participant in Target Zero, a two-year
sponsored cleaner production program involving 12 companies in Christchurch and 10
in Hawkes Bay during the period 1997-1999. The Sustainable Management Fund of
the Ministry for the Environment, Meridian Energy Ltd (formerly ECNZ), and the local
authority and electricity company in each area sponsored the program.

Economic and Environmental Benefits
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Company Profile
Leiner Davis Gelatin is a part of the Goodman Fielder group of companies that
manufactures gelatin and specialty gelatin products. Leiner Davis has been produc-
ing gelatin at the Christchurch plant for 91 years. It is the smallest and oldest plant in
Leiner Davis Gelatin International, the largest edible gelatin-manufacturing group in
the world.
Gelatin is pure protein extracted in New Zealand from beef skin. The Christchurch
product is used mainly for confectionery and dairy desserts. The plant exports two
thirds of its production.

Contact information
Roger Seach
Leiner Davis Gelatin N.Z. Ltd
P.O. Box 19 542, Christchurch
Tel. No: 03 384 3093, Fax 03 384 5899
E-mail: roger.seach@gfingredients.com

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
Target Zero is a Christchurch City Council initiative that helps Christchurch busi-
nesses to move towards sustainability by improving resource efficiency, minimizing
waste and reducing the risk of harming the environment.

The aim of Target Zero is to develop innovative, profitable and accountable busi-
nesses that integrate sustainable economic, social and environmental values in their
thinking, decision-making and behavior in Christchurch City.

Contact information
Target Zero
Tel. No: (03) 941 8830
Email: targetzero@ccc.govt.nz
http://www.govt.nz/targetzero
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Preventing product loss at a meat
processing plant in New Zealand
In response to the pressure exerted by the local authority in compliance to environ-
mental regulations, the management of Food Solutions, a meat processing company,
soon realized that production efficiency and quality were closely allied to environmen-
tal performance. A department-by-department focus on product handling procedures
readily identified opportunities to reduce product losses, increasing productivity and
reducing the environmental impact on the trade waste system and the landfill.

The Food Solutions plant has been a participant in Target Zero, a two-year sponsored
cleaner production program involving 12 companies in Christchurch and 10 in
Hawkes Bay during the period 1997-1999. The Sustainable Management Fund of the
Ministry for the Environment, Meridian Energy Ltd (formerly ECNZ), and the local
authority and electricity company in each area sponsored the program.

Economic and Environmental Benefits
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Company Profile
Huttons Kiwi Ltd, one of the first participants of the Target Zero program,
operated a small goods manufacturing plant at Bromley in Christchurch. In
December 1997, Huttons Kiwi Ltd merged with Top Hat Bacon to become Food
Solutions Ltd, which was 70% owned by Brierley’s. In December 1998,
Brierley’s sold its stake in Food Solutions to Mainland Products Ltd. As Main-
land already owned a ham and bacon plant at Oamaru and concluded it was
not economical to keep both plants open, the Bromley plant was scheduled for
closure in the latter part of 1999.

Contact information
John Walker
Mainland Products Ltd
66 Humber St
Oamaru, New Zealand
Tel. No: 03 434 8814
Email: john.walker@mainland.co.nz

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
Target Zero is a Christchurch City Council initiative that helps Christchurch busi-
nesses to move towards sustainability by improving resource efficiency, minimizing
waste and reducing the risk of harming the environment.

The aim of Target Zero is to develop innovative, profitable and accountable
businesses that integrate sustainable economic, social and environmental values
in their thinking, decision-making and behavior in Christchurch City.

Contact information
Target Zero
Tel. No: (03) 941 8830
Email: targetzero@ccc.govt.nz

ITDI-DOST
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Cutting costs, improving efficiencies at a
juice manufacturing facility in New
Zealand

ENZAFOODS saw cleaner production as a way to cut costs, to reduce dependence
on limited resources and to improve efficiencies in a competitive market. The
export-oriented business requires high standards in quality of product, operational
efficiencies and increasingly in environmental performance. ENZAFOODS’ in-
volvement with the Target Zero, a two-year sponsored cleaner production program
follows on from a 1995 study on their environmental performance that identified a
number of options for improvement.

The Sustainable Management Fund of the Ministry for the Environment, Meridian
Energy Ltd (formerly ECNZ), and the local authority and electricity company in
each area sponsored the program.

Economic and Environmental Benefits
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Company Profile
ENZAFOODS is a major manufacturer of fruit and vegetable juice concentrates and
other processed apple and vegetable products. The Hastings site manufactures both
clear and cloudy apple juice concentrates, as well as pear, kiwifruit and carrot con-
centrates. The site operates all year round with high levels of production in the winter
months.

Contact information
Mike Anderson
ENZAFOODS New Zealand Limited
PO Box 45
Hastings
Tel. No: 8789296
Fax No: 8762039
E-mail: mja@enzafoods.co.nz

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
Target Zero is a Christchurch City Council initiative that helps Christchurch busi-
nesses to move towards sustainability by improving resource efficiency, minimizing
waste and reducing the risk of harming the environment.

The aim of Target Zero is to develop innovative, profitable and accountable busi-
nesses that integrate sustainable economic, social and environmental values in their
thinking, decision-making and behavior in Christchurch City.

Contact information
Target Zero
Tel. No: (03) 941 8830
Email: targetzero@ccc.govt.nz
http://www.govt.nz/targetzero
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Solid waste minimization at a flexible
packaging company in New Zealand
AEP Flexipac in Christchurch is one of the largest and most diverse producers of
flexible packaging solutions in New Zealand. The company had previously been
internally reviewing on-site waste streams with a small group of key employees.
However, the company recognized that the Target Zero Program would provide the
guiding hand they needed in achieving waste reductions and would also give them
ability to review waste minimization techniques and processes adopted by other
companies.

One of the major environmental problems faced by AEP is the large amount of solid
waste generated as a consequence of the manufacturing processes involved in produc-
ing flexible packaging. Therefore, the Target Zero team as part of the initial analysis
reviewed the solid waste leaving the site and also completed an entire site walk-
through identifying areas requiring further investigation.

Economic and Environmental Benefits
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Company Profile
AEP Flexipac in Christchurch is one of the largest and most diverse producers of
flexible packaging solutions in New Zealand. Part of a worldwide organisation, it
employs 175 people at its Hornby plant.

Contact information
Charlotte Walshe
Production Manager, AEP Flexipac
PO Box 16041
Hornby, Christchurch
Tel. No: (03) 349 1250
Fax No: (03) 349 1345
E-mail: cwalshe@aep.co.nz

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
Target Zero is a Christchurch City Council initiative that helps Christchurch businesses to
move towards sustainability by improving resource efficiency, minimizing waste and
reducing the risk of harming the environment.

The aim of Target Zero is to develop innovative, profitable and accountable businesses
that integrate sustainable economic, social and environmental values in their thinking,
decision-making and behavior in Christchurch City.

Contact information
Target Zero
Tel. No: (03) 941 8830
Email: targetzero@ccc.govt.nz
http://www.govt.nz/targetzero
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Improving refining process at a
foundry in Peru
Foundry 2 is a Peruvian company
dedicated to smelting and land refinery of
batteries to obtain secondary lead refined
antimony. Before the introduction of
cleaner production (CP) in the foundry,
9% of the lead gets lost in the dreg,
which translates to more than 29 tons of
lead. Hence, the main recommendation
during the assessment is the recovery of
lead from the dreg. Reduction in electric
power consumption and increase in the
efficiency of the burner of the rotary oven
were also major objectives of the CP
program. Moreover, implementation of
the latter has consequently resulted to
savings in fuel consumption, recovery of
the dusts generated and savings in water
consumption.

Economic and Environmental Benefits

•  Modified the refractory material of
    the oven
•  Replaced the burner and optimized
    the residual duel and diesel
•  Utilized the residual heat of the oven
    to warm the fuel
•  Eliminated electrical charges during
   peak hours
•  Gradually replaced incandescent
    lights into savers lights
•  Eliminated leaks in the gas washer
   tank
•  Increased efficiency of the gas
   washer
•  Installed bell on the oven

CP Options
Implemented
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Company Profile
Foundry 2 initiated operations in March 2001. The plant consists of a Chief Engineer
and four workers, two in the daytime and two in the night shift. It operates 12 hours/
day and 20 days a month, with a maintenance period of 5 days in a month.

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
The Centro de Eficiencia Tecnológica is the implementing arm of Cleaner Produc-
tion in Peru, which aims to serve the industries of the country. The program is
created with the auspice of the International Cooperation of the United States of
America (United States Agency for International Development - USAID) and
Switzerland (Secretariat of State for Economic Matters - SECO), the government of
Peru through the National Council for the Environment (CONAM) and the Consor-
tium for the Development of Sustainable Enterprise Activities (National Society of
Industries, the Lima University, National University La Molina  and SENATI).

Contact Information:
Centro de Eficiencia Tecnológica – CET PERÚ
Canaval y Moreyra 425 Of. 92; San Isidro, Lima - Perú
Tel. No: (+51) 1 422 4131/ 422 3975
Fax No: (+51) 1 422 4131/ 422 397
E-mail: comunicaciones@cet.org.pe
http://www.cet.org.pe

This material was produced by the Department of Science and Technology of the Philippines/ Industrial Technology Develop-
ment Institute through the Integrated Program on Cleaner Production Technologies (IPCT). This publication  is a project
undertaken through the Asia-Pacific Economic Cooperation to highlight the benefits of cleaner production and facilitate sharing
of information among APEC member economies.
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P stCP PERU
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PostCP \post\se\pe\
<United Nations
Environment
Programme: CP, abbrev.
of cleaner production,
an integrated preventive
environmental strategy
applied to processes,
products and services to
increase efficiency and
reduce risks to humans
and the environment>
adj 1 referring to the
condition of a facility
after it has adopted CP;
n 2 a publication of
success stories of
companies assisted by
the Department of
Science and Technology
in the adoption of CP.

Applying waste minimization
techniques at a paint manufacturer in
Peru
The Paint Factory principally manufactures paints and cleaning products. In an effort
to reduce environmental impacts and reduce production costs, a Cleaner Production
Project was implemented in the company. Conservation of water and material inputs,
energy efficiency, atmospheric emissions, and effluent discharge became the high-
priority areas of the CP Program.

Implementation of CP recommendations, majority of which are good operating
practices, involved an investment of approximately US$ 2,600 that translated to US$
12,800 economic benefits.

Economic and Environmental Benefits

CP Options Implemented
•  Re-used washwater for washing
•  Eliminated leaks
•  Recovered the chalk to minimize its use
•  Reduced solvent losses due to
   evaporation
•  Minimized paint losses
•  Switched off machines when not in use
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•  Improved plant cleanliness by using
   a chronogram for cleanliness
•  Repaired filters for latex paints
•  Fixed the position of large cooking
    pans  with respect to the axis of the
    blenders
•  Improved time and motion in the
    temple area
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Company Profile
The Painting Factory has been operating for 20 years with an annual sale of US$
1M. Latex paints, temple, enamel and imprimatur constitute 70% of the volume
of the company’s sales.

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
The Centro de Eficiencia Tecnológica is the implementing arm of Cleaner Produc-
tion in Peru, which aims to serve the industries of the country. The program is
created with the auspice of the International Cooperation of the United States of
America (United States Agency for International Development - USAID) and Swit-
zerland (Secretariat of State for Economic Matters - SECO), the government of
Peru through the National Council for the Environment (CONAM) and the Consor-
tium for the Development of Sustainable Enterprise Activities (National Society of
Industries, the Lima University, National University La Molina  and SENATI).

Contact Information:
Centro de Eficiencia Tecnológica – CET PERÚ
Canaval y Moreyra 425 Of. 92; San Isidro, Lima - Perú
Tel. No: (+51) 1 422 4131/ 422 3975
Fax No: (+51) 1 422 4131/ 422 397
E-mail: comunicaciones@cet.org.pe
http://www.cet.org.pe

This material was produced by the Department of Science and Technology of the Philippines/ Industrial Technology Development
Institute through the Integrated Program on Cleaner Production Technologies (IPCT). This publication  is a project undertaken
through the Asia-Pacific Economic Cooperation to highlight the benefits of cleaner production and facilitate sharing of information
among APEC member economies.
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PostCP \post\se\pe\
<United Nations
Environment
Programme: CP, abbrev.
of cleaner production,
an integrated preventive
environmental strategy
applied to processes,
products and services to
increase efficiency and
reduce risks to humans
and the environment>
adj 1 referring to the
condition of a facility
after it has adopted CP;
n 2 a publication of
success stories of
companies assisted by
the Department of
Science and Technology
in the adoption of CP.

Equipment modification at a smelting
plant in Peru
Accessories for Smelting manufactures
refractories for smelting (muffs) and cold
plates using as raw materials recycled
products, aluminum powder, cellulose of
newspapers, etc. The company went into
cleaner production (CP) to upgrade their
technologies and be at par with those of
the most advanced countries.

Priority areas for the reduction of environ-
mental impacts are the use of thermal
energy, change of fuel, use of electricity, use
of water and use of material inputs. Likewise,
the project included atmospheric emissions
and effluent discharge.

Economic and Environmental Benefits

•  Installed flow restrictors and repaired
    leaks
•  Repriced BT4 to BT2
•  Replaced 40-W capacity lights  with
   36-W ones and incandescent lights
   with savers lights
•  Modified the drying kiln to avoid heat
    losses
•  Covered the mounds of silica and
   aluminum eith awning
•  Stored raw materials in metallic
    containers to reduce emissions

CP Options Implemented
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Company Profile
The Painting Factory has been operating for 20 years with an annual sale of US$
1M. Latex paints, temple, enamel and imprimatur constitute 70% of the volume
of the company’s sales.

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
The Centro de Eficiencia Tecnológica is the implementing arm of Cleaner Produc-
tion in Peru, which aims to serve the industries of the country. The program is
created with the auspice of the International Cooperation of the United States of
America (United States Agency for International Development - USAID) and Swit-
zerland (Secretariat of State for Economic Matters - SECO), the government of
Peru through the National Council for the Environment (CONAM) and the Consor-
tium for the Development of Sustainable Enterprise Activities (National Society of
Industries, the Lima University, National University La Molina  and SENATI).

Contact Information:
Centro de Eficiencia Tecnológica – CET PERÚ
Canaval y Moreyra 425 Of. 92; San Isidro, Lima - Perú
Tel. No: (+51) 1 422 4131/ 422 3975
Fax No: (+51) 1 422 4131/ 422 397
E-mail: comunicaciones@cet.org.pe
http://www.cet.org.pe

This material was produced by the Department of Science and Technology of the Philippines/ Industrial Technology Development
Institute through the Integrated Program on Cleaner Production Technologies (IPCT). This publication  is a project undertaken
through the Asia-Pacific Economic Cooperation to highlight the benefits of cleaner production and facilitate sharing of information
among APEC member economies.
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<United Nations
Environment
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applied to processes,
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adj 1 referring to the
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in the adoption of CP.

Equipment modification at a smelting
plant in Peru
Accessories for Smelting manufactures
refractories for smelting (muffs) and cold
plates using as raw materials recycled
products, aluminum powder, cellulose of
newspapers, etc. The company went into
cleaner production (CP) to upgrade their
technologies and be at par with those of
the most advanced countries.

Priority areas for the reduction of environ-
mental impacts are the use of thermal
energy, change of fuel, use of electricity, use
of water and use of material inputs. Likewise,
the project included atmospheric emissions
and effluent discharge.

Economic and Environmental Benefits

•  Installed flow restrictors and repaired
    leaks
•  Repriced BT4 to BT2
•  Replaced 40-W capacity lights  with
   36-W ones and incandescent lights
   with savers lights
•  Modified the drying kiln to avoid heat
    losses
•  Covered the mounds of silica and
   aluminum eith awning
•  Stored raw materials in metallic
    containers to reduce emissions

CP Options Implemented
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Company Profile
Accessories For Smelting initiated its operations in the year 1980, as an individual
company. It has 15 workers in the production area, 11 administrative workes and a
chief of plant. It operates 6 days a week in one shift only.

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
The Centro de Eficiencia Tecnológica is the implementing arm of Cleaner Produc-
tion in Peru, which aims to serve the industries of the country. The program is
created with the auspice of the International Cooperation of the United States of
America (United States Agency for International Development - USAID) and
Switzerland (Secretariat of State for Economic Matters - SECO), the government of
Peru through the National Council for the Environment (CONAM) and the Consor-
tium for the Development of Sustainable Enterprise Activities (National Society of
Industries, the Lima University, National University La Molina  and SENATI).

Contact Information:
Centro de Eficiencia Tecnológica – CET PERÚ
Canaval y Moreyra 425 Of. 92; San Isidro, Lima - Perú
Tel. No: (+51) 1 422 4131/ 422 3975
Fax No: (+51) 1 422 4131/ 422 397
E-mail: comunicaciones@cet.org.pe
http://www.cet.org.pe

This material was produced by the Department of Science and Technology of the Philippines/ Industrial Technology Develop-
ment Institute through the Integrated Program on Cleaner Production Technologies (IPCT). This publication  is a project
undertaken through the Asia-Pacific Economic Cooperation to highlight the benefits of cleaner production and facilitate sharing
of information among APEC member economies.
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Asia-Pacific Economic Cooperation

PostCP \post\se\pe\
<United Nations
Environment
Programme: CP, abbrev.
of cleaner production,
an integrated preventive
environmental strategy
applied to processes,
products and services to
increase efficiency and
reduce risks to humans
and the environment>
adj 1 referring to the
condition of a facility
after it has adopted CP;
n 2 a publication of
success stories of
companies assisted by
the Department of
Science and Technology
in the adoption of CP.

Optimizing energy use at a textile
company in Peru
Textile Factory 2 is a Peruvian textile company engaged in fiber spinning, knitting,
fabric dyeing and finishing. During the cause diagnosis in the cleaner production
(CP) assessment, opportunities for improvement were identified in the generation of
thermal energy, energy recovery of warm gases liberated by the chimneys of the
boilers and combustion process in boilers, which registered efficiencies between 56 -
82 %. Likewise, the presence of leaks in the keys and steam pipelines were de-
tected. In addition, high power consumption was observed due to the leakage of
compressed air in the distribution line.

Economic and Environmental Benefits

•  Optimized the combustion process
•  Implemented quality control of fuel
•  Maintained cleanliness of the boiler
•  Isolated steam pipelines
•  Evaluated steam traps and corrected for
    losses in steam traps to decrease heat
    losses in the steam distribution line and
    during condensation
•  Optimized the use of electricity by
    eliminating losses of compressed air
    during dry cleaning

CP Options Implemented

snoitpOPC ,latipaC
$SU

latnemnorivnE
stifeneB

cimonocE
,stifeneB

ry/$SU

kcabyaP
doireP

ehtdezimitpO
noitsubmoc

ssecorp

000,1

leufdecudeR
ybnoitpmusnoc

ry/lag008,82

sagdecudeR
tceffefonoissime
)IEG(yrotavresnoc

fosesaggnitullopdna
erehpsomtaeht

)ACG(

reliobdesaercnI
8.7,5.61ybycneiciffe

%5.33dna

OCdecudeR 2
058ybsnoissime

ry/snot

004,72

shtnom3
detnemelpmI

folortnocytilauq
leuf

deniatniaM
fossenilnaelc

sreliob

maetsdetalosI
,senilepip

maetsdetaulave
dnaspart

sessoldetcerroc
spartmaetsni

000,11 shtnom5

SLATOT 000,21 004,72

25

 

Asia-Pacific
Economic Cooperation



Company Profile
Textile Factory 2, founded in 1947, produces base of printing, flat, veils, etc.
It caters both to the national and international market. The company has two
industrial plants in the industrial zone of   Callao, the staple fiber plant and the
plant of texturizer. The plant operates 7 days a week in two shifts.

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
The Centro de Eficiencia Tecnológica is the implementing arm of Cleaner Pro-
duction in Peru, which aims to serve the industries of the country. The program is
created with the auspice of the International Cooperation of the United States of
America (United States Agency for International Development - USAID) and
Switzerland (Secretariat of State for Economic Matters - SECO), the government
of Peru through the National Council for the Environment (CONAM) and the
Consortium for the Development of Sustainable Enterprise Activities (National
Society of Industries, the Lima University, National University La Molina  and
SENATI).

Contact Information:
Centro de Eficiencia Tecnológica – CET PERÚ
Canaval y Moreyra 425 Of. 92; San Isidro, Lima - Perú
Tel. No: (+51) 1 422 4131/ 422 3975
Fax No: (+51) 1 422 4131/ 422 397
E-mail: comunicaciones@cet.org.pe
http://www.cet.org.pe

This material was produced by the Department of Science and Technology of the Philippines/ Industrial Technology Develop-
ment Institute through the Integrated Program on Cleaner Production Technologies (IPCT). This publication  is a project
undertaken through the Asia-Pacific Economic Cooperation to highlight the benefits of cleaner production and facilitate sharing
of information among APEC member economies.
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PostCP \post\se\pe\
<United Nations
Environment
Programme: CP, abbrev.
of cleaner production,
an integrated preventive
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applied to processes,
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adj 1 referring to the
condition of a facility
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n 2 a publication of
success stories of
companies assisted by
the Department of
Science and Technology
in the adoption of CP.

Technology changes at a pastel bread
making facility in the Philippines
VjANDEP (Pastel of Camiguin) Bakeshop is faced with various environmental concerns
before cleaner production (CP) was introduced to them. First, the company consumes a
considerable amount of water due to its washing activities. The wastewater the com-
pany produces also contains a mixture of margarine, butter, flour mixtures and deter-
gents, resulting in the wastewater’s high pollution load. Prior to CP, the company also
did not produce uniform sizes of pastel. Finally, the management wanted to find more
recycling opportunities for the company’s waste eggshells, egg yolks and tin cans. To
address these issues, the CP assessment focused on increasing the company’s produc-
tivity and recycling its solid waste.

•  Mechanized material preparation and baking
•  Modified design of oven
•  Renovated the plant building and layout to increase productivity
•  Shifted from aluminum to stainless steel cans for cooking to reduce cooking time
•  Used double yolk eggs instead of large ones with single yolks
•  Scraped containers prior to washing to reduce water consumption
•  Segregated eggshell and egg white wastes to allow for recycling
•  Improved operating practices to avoid product contamination
•  Converted egg whites into other products
•  Passed eggshell waste and waste milk cans to other manufacturers for reuse

Economic and Environmental Benefits
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This material was produced by the Department of Science and Technology of the Philippines/ Industrial Technology Develop-
ment Institute through the Integrated Program on Cleaner Production Technologies (IPCT). This publication  is a project
undertaken through the Asia-Pacific Economic Cooperation to highlight the benefits of cleaner production and facilitate sharing
of information among APEC member economies.

 

Company Profile
VjANDEP (Pastel of Camiguin) Bakeshop produces cakes, breads and other
pastry products. Its specialty product is pastel, a bread delicacy with a variety of
fillings such as yema, ube and langka.

The baking facility in Mambajao, Camiguin maintains an 8-hours per day, 7-days
per week production schedule. It currently employs 28 workers and produces
around 200 boxes per day of yema pastel (1dozen/box) during lean months (June-
July). Peak seasons are during Christmas, Holy Week and summer months. At
present, the company markets its products through stores in Camiguin and in
Cagayan de Oro City.

Contact information
Vjandep (Pastel of Camiguin) Bakeshop
Mambajao, Camiguin
Tel. No: 063-088-387-0049

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
The Integrated Program on Cleaner Production Technologies (IPCT) is one of the
flagship programs of the Department of Science and Technology of the Philippines that
aims to promote sustainable development and strengthen the competitiveness of
Philippine industries through the adoption of cleaner production technologies.

IPCT conducts CP audits and recommends eco-efficient practices and technologies for
the industry sector and the general public; undertakes policy research, technology
assessment, feasibility and technical studies; enhances technological capabilities
through manpower training, infrastructure and institution building; and develops and
maintains an information system on evaluated environmental technologies and CP
success stories.

ITDI-DOST
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Changing raw material specifications at
a food canning plant in the Philippines
Keeping a good public image is important for Moondish as it caters to both the
local and international market. This motivated the company to seek assistance on
cleaner production. More than just enhancing its image, Moondish, through these
initiatives, greatly reduced its environmental impacts and incurred major savings.

Moondish had been a volunteer facility for the mock assessment of a Cleaner
Production Assessment Training conducted by the Integrated Program on Cleaner
Production Technologies (IPCT). A full facility assessment successfully reduced
manufacturing and treatment costs by reducing wastewater and solid waste.

Economic and Environmental Benefits
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Company Profile
MoonDish, Inc., the first company to adopt the canned laing (taro leaves in coconut
cream) technology developed by the Food and Nutrition Research Institute of
DOST, started producing canned laing at a leased space from ITDI. By participat-
ing in various product exhibits, it was able to successfully promote its product and
started getting more orders for export. To cope with the increase in demand, it
established its own canning plant at FTI Complex, Taguig, Metro Manila and
started operations in December 2001. Since then, MoonDish has diversified to
other canned vegetable products. Along with canned laing, the company now sells
bicol express (green chili pepper in coconut cream), camansi (breadnut fruit) and
puso ng saging (banana heart) to the local market, as well as to the Middle East,
Canada, Guam, Chinese Taipei and the United States. The facility currently
employs more than 50 workers and has the capacity to produce 12,000 cans per
day.

Contact information
Food Terminal Incorporated (FTI) Complex
Taguig, Metro Manila
Tel. No: 0632-838-4301 local 3849

This material was produced by the Department of Science and Technology of the Philippines/ Industrial Technology Develop-
ment Institute through the Integrated Program on Cleaner Production Technologies (IPCT). This publication  is a project
undertaken through the Asia-Pacific Economic Cooperation to highlight the benefits of cleaner production and facilitate sharing
of information among APEC member economies.

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
The Integrated Program on Cleaner Production Technologies (IPCT) is one of the
flagship programs of the Department of Science and Technology of the Philippines
that aims to promote sustainable development and strengthen the competitiveness
of Philippine industries through the adoption of cleaner production technologies.

IPCT conducts CP audits and recommends eco-efficient practices and technolo-
gies for the industry sector and the general public; undertakes policy research,
technology assessment, feasibility and technical studies; enhances technological
capabilities through manpower training, infrastructure and institution building; and
develops and maintains an information system on evaluated environmental
technologies and CP success stories.
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Optimizing production of truck and
tractor-trailer brakes in USA
Midland Brake Company is a manufac-
turer of brakes and brake components
for large trucks and tractor-trailers.
Since 1990, Midland Brake Company
has taken steps to recycle paper and
cutting oil, substitute water-based
cleaners for solvent cleaners, and
improve finish and coating processes.
Midland was interested in preventing
pollution in its production process
while boosting profitability.

Personnel welfare and environmental
protection had been the major driving
forces in Midland’s cleaner production
program. Company executives at-
tribute Midland’s success in protecting
the environment to management
commitment, employee involvement,
and a staff member who is an advo-
cate of pollution prevention.

Economic and Environmental Benefits

• Upgraded equipment used
•  Routinely  tightened  cutting ma-
    chine seals
•  Routinely clumped sumps and
   removed chips  where bacteria may
   grow
• Switched from petroleum-based
  solvent to water-based detergent
  after installationof heated parts
   washers
• Improved chromate-coating opera-
   tions by cutting immersion time and
  increasing drain time
• Switched from manual to automated
  powder coating
• Switched from xylene-based ink
  stripping for stroke indications on
  push rods to a tape applicator
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CP Options Implemented

Source: Kansas Small Business Environmental Assistance Program, Lawrence, Kansas
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Company Profile
Midland Brake Company in Iowa, Kansas, is a manufacturer of brakes and brake
components for large trucks and tractor-trailers, with gross sales of more than $85
million a year. In 1995, the Kansas Pollution Prevention Awards committee recog-
nized Midland as a "Trendsetter" company.

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
The Small Business Environmental Assistance Program (SBEAP) aims to help
small businesses in Kansas to comply with environmental regulations and
identify pollution prevention opportunities. SBEAP is funded through a contract
with the Kansas Department of Health and Environment.

Contact Information:
Pollution Prevention Institute
Kansas State University
133 Ward Hall
Manhattan, KS 66506-2508
Tel. No: 1-800-578-8898
E-mail: sbeap@ksu.edu
http://www.sbeap.org

This material was produced by the Department of Science and Technology of the Philippines/ Industrial Technology Develop-
ment Institute through the Integrated Program on Cleaner Production Technologies (IPCT). This publication  is a project
undertaken through the Asia-Pacific Economic Cooperation to highlight the benefits of cleaner production and facilitate sharing
of information among APEC member economies.
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Other Benefits
•  Cost savings from switching to water-based fluids funded a new job, providing
   preventive maintenance on the cutting machines.
•  Pollution prevention has been good for Midland's image
•  Operators of the powder-coating machine no longer need respiratory protection
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Eliminating CFCs and VOCs from
an automotive air conditioning and
condenser plant in USA
Even though the RMF plant complied with the requirements of the Montreal Proto-
col and the Clean Air Act two years prior to the scheduled timetables, the plant
saw added economic incentives in reducing their use of chlorofluorocarbons
(CFCs) and volatile organic compounds (VOCs). Total elimination of the use of
CFCs from the vapor degreasing process and elimination of VOCs from the wash
process were RMF Plant’s goals. ITT, a fabricator of automotive parts for air
conditioning and condenser units, provided the capital support for the plant’s effort
by funding more than US$ 220,000 of aqueous wash equipment and more than
US$ 400,000 for improved braze equipment processes. The RFM plant purchasing
and engineering departments works with the suppliers to produce pre-cleaned raw
material, brazeable and evaporative oils.

CP Options Implemented

Economic and Environmental Benefits

• Eliminated the use if 1,1,1-thrichloroethane, replacing it withan aqueous wash
  system  using environmentally soap
• Eliminated acid wash lines by changing to flame brazing technology as a replace
  ment for  the salt bath brazing
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Other Benefits
Employees are no longer subjected to hazardous chemicals and hazardous waste in
their working environment.
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Company Profile
ITT Automotive-Fluid Handling System employs 162 employees at their plant in
the Town of Gates.  Using purchased aluminum tubing, ITT fabricates parts for
automotive air condition and condenser units.  General Motors is the primary
customer, with most shipments going to the Delphi thermal plant in Lockport,
New York.  ITT also supplies GM plants in France and Canada as well as Ford
and Saturn.

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
The Pollution Prevention Unit is a non-regulatory program within the New York
State Department of Environmental Conservation. The program provides out-
reach and technical assistance to businesses throughout the New York State that
would like to improve their environmental compliance by reducing or avoiding
the generation of waste. This Unit also develops, implements and monitors
programs that promote pollution prevention, comprehensive environmental
management systems and incentive programs.

Contact Information:
Pollution Prevention Unit
New York State Department of Environmental Conservation
625 Broadway
Albany, NY 12233-1750
Tel. No: (518) 402-9469
www.dec.state.ny.us/website/ppu

This material was produced by the Department of Science and Technology of the Philippines/ Industrial Technology Develop-
ment Institute through the Integrated Program on Cleaner Production Technologies (IPCT). This publication  is a project
undertaken through the Asia-Pacific Economic Cooperation to highlight the benefits of cleaner production and facilitate sharing
of information among APEC member economies.
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Reduction of electricity consumption
in seafood processing in Vietnam
Ben Tre Forestry and Aquaproduct Import-Export Company (FAQUIMEX) is a state-
owned seafood processing company. FAQUIMEX has made every effort to meet the
strict requirements of its customers, which are mainly from the European and Ameri-
can markets.

Before cleaner production, the company consumes high amounts of electricity and
water. Consequently, there is high production cost, significant carbon dioxide (CO2)
emission into the atmosphere and high volume of contaminated wastewater. The
effluent badly affected the surroundings, therefore, the company faced complaints from
neighboring residents. The exploitation of groundwater for company's use has also
reduced the groundwater level in the area.

Economic and Environmental Benefits

Participating in the CP assessment program for the seafood processing industry
organized by the Seafood Export and Quality Improvement Program (SEAQIP),
the CP team of the company was established. With technical and financial support
from SEAQIP, the team put into operation a monitoring system and identified a
number of CP options. The company’s CP program aimed to reduce electricity and
water consumption.

In 2003 - 2004, in addition to simple CP options, FAQUIMEX company imple-
mented the several technology-related options with total investment of US$ 35,222
and annual economic benefits of US$ 66,411 based on full load operation.
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Company Profile
Ben Tre Forestry and Aquaproduct Import-Export Company manufactures frozen
black-tiger shrimp, pangasius fish fillet and oyster, which are exported to Europe
and the United States of America. The company specializes in offshore, shrimp
breeding, farming, processing and exporting of frozen seafood. The company
consists of the following subsidiaries: shrimp hatchery farm with more than 500
hatching tanks; intensive black-tiger shrimp farm with 69 ponds, which was
certified by the Aquaculture Certification Council (ACC) in October 2005;
pangasius fish farm with a capacity of 10,000 ton per year; Ba Lai aqua-product
processing plant with a capacity of 6,000 ton of product per year and offshore
fishing fleet with 17 offshore fishing vessels (380CV each).

Contact information

Ben Tre Forestry and Aquaproduct Import-Export Company (FAQUIMEX)
71 National Road 60, Chau Thanh District
Ben Tre Province, Vietnam
Tel: 84-75-860 265
Fax: 84-211-860 346
Email: aquatex@hcm.vnn.vn
http://www.faquimex.com

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
From 2000 to 2005, the Danish development assistance has funded a Fisheries
Sector Program to support the Ministry of Fisheries. Cleaner Production was an
integral part of one of the five components of the program: the Seafood Export
and Quality Improvement Program (SEAQIP). The immediate objective of
SEAQIP was to increase the export earnings of the seafood processing industry
based on environmentally sound practices.

Technical services on cleaner production in the form of training and consultancy
were carried out in 21 seafood companies from 2001-2005. Trainees by the
Vietnam Cleaner Production Centre were invited to serve as CP service pro-
vider.

Contact information

Vietnam Cleaner Production Center
4th Floor, C10 Bldg., Hanoi University of Technology
1 Dai Co Viet Road
Hanoi, Vietnam
Tel. No. (84-4) 868-4849
http://www.un.org.vn/vncpc

This material was produced by the Department of Science and Technology of the Philippines/ Industrial Technology Develop-
ment Institute through the Integrated Program on Cleaner Production Technologies (IPCT). This publication  is a project
undertaken through the Asia-Pacific Economic Cooperation to highlight the benefits of cleaner production and facilitate sharing
of information among APEC member economies.
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Production cost reduction at a metal
finishing company in Vietnam

Economic and Environmental Benefits

Having learnt about cleaner production (CP), the
Xuan Hoa Company, a metal finishing facility, partici-
pated in a CP Program in 2003 with the goals of
minimizing the usage of main input consumption, i.e.,
water, electricity, fuel, gas and chemicals.

Four modules of implementation were carried out with
a combination of in-class training and in-company
consultancy, ie. the company sent staff members to
participate in the three to four day in-class training
and brought the knowledge they acquired in their own
company with the facilitation and instruction of the
Vietnam Cleaner Production Centre’s experts. During
the period of program of 2003-2004, the company
identified 49 options, of  which 45 had been imple-
mented.

CP Options Implemented
• Replaced overflow rinsing by reverse rinsing
• Installed additional recovering tanks
• Redesigned the rack system
• Extended the length of the drying chamber
• Recovered/reused the cooling water and condensate
• Modified the racks of workpieces for more  effective
   dripping
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Company Profile
Xuan Hoa Company is a state-owned
enterprise that was established in
1980 in Vinh Phuc Province of
Vietnam. The company specializes in
the production of various types of
tables, chairs, and interior equipment
for offices and households. With 930
employees, the company is receiving
both ISO 9001 and ISO 14001.
Besides the domestic market, the
company is within IKEA’s supply chain
and exports about 50% of its products
to European, Japanese and Korean
markets.  The company’s overall
capacity is 58,000,000 square deci-
meter (dm2) (Cr-Ni, Zn and electro
powder coating).

Contact information

Xuan Hoa Company
Xuan Hoa Township, Me Linh District
Vinh Phuc Province, Vietnam
Tel No: (84-211) 863042
Fax No: (84-211) 863019
Email: xuanhoa@hn.vnn.vn
http://www.xuanhoa.com

Integrated Program on Cleaner
Production Technologies
Industrial Technology
Development Institute

DOST Compd.
Gen. Santos Ave.
Bicutan, Taguig, Metro Manila
Philippines 1631
Tel: 632 837.2071 ext. 2273-74
Email: rle@dost.gov.ph

Visit our website
http://cptech.dost.gov.ph

Agency Involved
The Viet Nam Cleaner Production
Centre implemented the Program on
“Cleaner Production in Metal Fabricat-
ing and Finishing Industry” during the
period of 2003-2004. The program
aims to provide training and demon-
stration of CP implementation in
Metal Fabricating-Finishing Industry.
Joining this program were four metal
finishing companies in North, Middle
and South of Vietnam. Through in-
class and on-the-job training cum
consultancy, the centre expected that
after the training and in-plant demon-
stration, participants are capable of
conducting CP in companies of metal
finishing industry and expand CP
implementation in the industry.

Contact information

Vietnam Cleaner Production Center
4th Floor, C10 Bldg.
Hanoi University of Technology
1 Dai Co Viet Road
Hanoi, Vietnam
Tel. No. (84-4) 868-4849
http://www.un.org.vn/vncpc

This material was produced by the Department of Science and Technology of the Philippines/ Industrial Technology Develop-
ment Institute through the Integrated Program on Cleaner Production Technologies (IPCT). This publication  is a project
undertaken through the Asia-Pacific Economic Cooperation to highlight the benefits of cleaner production and facilitate sharing
of information among APEC member economies.

       “Thanks to cleaner production program, the results of surveil-
lance audit this year is very positive - we are certified to continue
the ISO 14001 certificate without any non-conformance”

        “After the intensive training, we are now well understood what
CP is and very happy to apply this approach in our company.
The efforts were well paid in the end of the year”

- Ms. Dang Thanh Thuy
Chief of Administration

Xuan Hoa Company
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Energy savings at a paper company
in Vietnam
During the start of the GERIAP Project, the company has just expanded its produc-
tion and installed a new production line with a capacity of 26,000 tons/year. The total
output of the Viet Tri (two production lines) is around 41,000 tons of paper/year
whereas the output of the old production line is 15,000 tons annually. The products of
the company, including printing paper, writing paper, toilet paper and wrapping paper,
are well sold in the market.

The company decided to participate in the project because the energy saving activi-
ties were seen as a means to save money. High energy costs had been a burning
issue for the management because energy costs are mainly related to turnover.
During the implementation, the company followed the United Nations Environmental

Economic and Environmental Benefits
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