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PREFACE

The lst International Conference on Sustamable Infrastructure and Bult Environment in
Developing Countries (SIBE) 2009 is aimed 1o provide a forum to discuss and disseminate
recent advance in scientific research, technology, and management approach to obtain better
environment quality,

Infrastructure that provides the basic need of a society and sustainable infrastricture system
are essential for the survival, health and well-being of a soctety. In developing countries, civil
and environmental engineers are at the epicenter in secking means to enhance-the quality of
human life through modernization of infrastructure as evidenced by provision of shelters,
water, and transpont, amongst others. The current mte of urbanization and indusirialization
raiges 4 number of environmental issues. ofien resulting in environmental mismenagement,
especially in developing countries. The problems are further aggravated by environmental
degradation such as soil erosion, depletion of water resources, ete. In order 1o meet these
multificeted challenpes, proper planning followed by implementation and verification must
be exercized, via an integrated, multi disciplinary and halistic approach.

The conference will provide an opportunity for professionals and researchers 10 leam, share
and exchange about the latest developmesnt snd research in civil and emvironmental
engineering. The scope of the conference covers all aspect of civil and environmental
Enpinesring practices.

Participants of the conference inchude researchers, academic staffs, students, industries, puhlic
and local governments. The keynote presentations during the conference are as follows:

Keynote speakers:
s Indonesian Government Representative
Mirisier of Public Works, Indonesia
# Dr. Puti Farida Marzuki
Dean af the Faenlty of Civil and Environmental Engincering, Institut Teknologi Bandung,
Indonesia
= [, Tony Lia
National Taiwan University, Taiwan
o Prof. Shonji Kanic
Hokkaido University, Japan
o Prof. Svunsake lkeda
Tokvo Instituee of Technology (AUNSEED -Neg, Japan.

Invited speakers:
« Dr. Setiawan Wangsaatmaja
Environmental Protection Agency of West Java Province, [ndonesia
+ Dr. Edwan Kardena
Faculty of Civil and Environmental Engincering, fnstitul Teknologi Bandung, Indonesia
+ Prof. Harianto Rahardjo, Ph.I.
Schoel of Civil and Environmental Engineering, Nanvang Technological Universily,
Singapore
+  Prof. Ikuo Towhata
School of Engincering, University of Tokvo, Japan
s Prof. Dr. Sciichi Kagaya
School of Engineering, Hokkaido Universiey, Japan
+ Prof. Jun Sasaki
Schoot of Engineering, Yokohama National University, Japan
s  Prof. Carl Martin Larsen
Norwegian University of Sclence and Technology, Norway
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Dr. George W. Annandale, DIng., P.E.

Crolder Assoclaies fne.. US4

David Woodward, D.Phil

Limiversity of Ulsier. United Kingdom

Dr. Delin Dimitria

Camtre for Air T wiport and the Envirenmient 1CA TE}, Manchester Metropalitan
Limiversity, Linied Kingdeom

Prof. Teunemi Watanabe

Diepartment of infrastructure Engineering, Kochi University of Techrofogy, Supuan
Prof. Shyh-Jiann Hwang

Department af Chvl Engineering. National Taiwan Untversity, Taivan

Prof. Kuo-Chun Chang

Depariment of Civil Engineering, Natonal Taiwan University, Taiwan

Prof. Suprihanto Notodarmajo

Facuity af Civil and Environmental Engineering, Institut Teknologi Bandung, Indonesia
Masvhur Irsyam, Ph.DD

Facuity of Civil and Environmental Engineering, Instin Teknologi Banduny, Indonesia
Prof. Nakasaki Kivehiko

Fakyo Institte of Technoiogy, Japan.

The objectives of (his conference are:

To provide a platform for exchange of ideas, information and experiences among
academics, researchers, consultanis, engineers, manufacturers and post graduate scholars
i civil and environmental engincering.

To discuss and cvaluate the latest approaches, innovative technologies, policies and new
directions in infrestructure  development, pollution prevention and eco-friendly
technologies adapted to developing countries.

To promete cooperation and networking amongst practitioners and researchers involved
in addressing infrastrueture and built environment issues.

The oral and pester presentations are subdivided into 8 major sections, as following:

QEmOOEE

H

Structure and material

T'mnsportation system and engineering
Water engineening and management

Waste engineering and managsment

Ocean engineering

Construction management

Greotechnical engineering

Emvironmental protection and management.

There are 174 contnbutors in orai presentation and 36 contributors for posier preseatstion.

Finaly, the Organizing Commitiee wishes that this conference is able to provide bensficial
sciemtific information to the participants and other concerned readers.

Bandung, Movember 2004
Organizing Commitles
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Abstract

The European Union inraduced the Packeging and Packaging Waste Management Directive
irr £ 994 wiich-emerged due to the generation of packaging wasie as part of the product. The
Member Sties implemented this directive in different svstems of complionces, Concurrent
with the development of this svstem, the concept of Extended Producer Responsibility (EPR)
emerpes, The devefopment of PWME and EPR in conjunction with the changes of approach
from stages-boased (focusing on one part aof product lifecyelel fo product-hased (focusing on
gvery part of peadict fifecyele) stimulates the establishment of the Inipgrated Produst Poalioy
(PP directive, The IPP directive is also considered ay & new initiative from the Eurapean
Eimion based on the concepn of EPR. This research focuses on fhe position of the exiyting
Poackagime Waste Managenen! Svstere it a conceptual framework and o i can be
.".lrjlll;lr-.m:._?d r.:.n_Fn'j',r e e g'nl:l:'.l."n;'nzo'.r:lr.'rr?'r.l.ll ‘-h'r Imcgra:aﬂ’ Product Pr.'-'elé-r:_].?. The theee CORCENITS
were described and analyzed by nsing explanation butlding aralvsiz and were infegrated into
ot single framework to el vp the pexition of PIWMS in (PP within a conceptual framewark
el afse developed the assessment oriteria to be used for evaluating the implernentation of
The PWMS in Member Siaies, The data were dertved from documeniaiion and archival
records which were corriod oul fiom the fext books, reports, studies / articles and oviginal
websites, The result of the teratyre research shows the result fhat basically, TPF gives a
framework for integration of instruments 1o fwprove. resoyrce gfficiency and reduce
envirnamenfal inpact of goods and services tiroaghont product life evefe. In the conceptial
Framework, PUMS could be convidered v one part af measieres in [PP implementation.
Another result af thiv anafysis was the aisersment criteria for case shedies; they are legal
Basiy, system of complionces, distribution of responsibiifity and monitoring dspects.

Kevwords: assessment  crilena.  explanation  building  analysis, extended producer
responstbility, integraced product policy, Packaging Waste Management.

1. Imtroduction

The deviloped countries have been aware of poackaging waste problems. They had
vealized that they were generating tonnes of packaging waste every year. According to the
Enviromment and Heritage service (intem.EHSNIL, 2007), United Kingdom gencrated 10
million tonnes of packaging waste which ended up in landfills; one third of 66 millions of
solid waste (2007) in Canada is packaging waste {intern. CIWMB, 2007). Te cope with this
kind of trend in the wasle siream, they developed different measures to manage the packaging
waste, They see it a3 a challenge within the development ol a prevention sysrern and stan o
vl stakeholders in i1 Thz Furopean Union {EU) has already introduced a Packaging and
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Packaging Waste Directive to cope with this problem. The member states have transposed
this directive into their own regalation with different measures. The introduction and
implementation of this system had atrscied many researches aiming o improve s
effectivencss and efficiency. There were only & few rescarches 1hat concentrite on using the
gualitative crterin 1o evaluate and improve the system.

Apan from the packaging waste, (here iz one coneept of mstrument called the Extended
Producer Responsibility (EPR). This concept 15 meally related 1o product, waste and
responsibility in the s=upply chain, There are many kinds of terminologies in the
imnplementation of this concept, but the mam wlea is o encourage stakeholders in the supply
chain to be responsible for the collection and handling the produc! throughowt its fecyele,
particatarly, at the end of its life. In some countries the concept of EPR. are being inteprated
with the packaging waste management system. EPR helps to define the respongibility of each
stakehalder in the system. The main point of inteprating the EPR in reistion to the packaging
waste management is concern on shared or pon-shared responsibility among stakeholders n
the packaging supply cham. In the EU, there are some member states that include thus kind of
coficept. The integration of these concepts in EU 1z not explicitly defimed in the system, but
the Member States try to make g new mitistive based on this concepr. In EU the concept of
EPR 15 being introduced as Integrated Product Policy (IFP). PP is a preventive approach. Tt
still formed a5 & drait of policy thar will be micoduced w “.., contre’ dee cnvirommerial
poillution by looking at the impaces which mdividual products will fave on the envirommeny
along thedr supply chain thromehows thedr Dferime” (Malcolmy, 2005) N assessed the
environmental impact of the product in each stage to achieve a “greening” of products, This
policy stated about waste, which as follow: " Waste volumes are predicted io continie rising
wnless remedial action s laken, Waste prevention will be a key element of an integrated
policy approach” (Malcolm, 2005)". This policy is also 8 means to control and manage
product waste, mcluding the packaging itself. The EU s still prepanng this concept and is
trying to introduce it to ils member states

2. Materinfs and Methods

This research starded with the iterature review about the packaging waste management
systern, the extended producer responsibility and the imtegrated  prodoct policy using
geademic sources meluding text books, mmicles and reports from governments and sgencies.
The mmilanties and differences between three concepts in the concepiial fromework wers
analyzed to gain some eriteria. This assessment was based on the degeription of process snd
best practices of mplementation of the existing concepts; The compatible anolysis in
esseszng this part used the explanation building. According to Yin, 2003, p 20, this analvsis
i3 mainly relevant to cxplanatory case study since this pant descnbes and explains threc
concepls and develops ideas 1o b used m asscsing the case study.

3. Results and Discussion

Based on Table 1, the scope in principle, objective, object, maasures and responsibility of
[ntegrated Product Policy seems (o e wider than others, [ntegrated Product Policy introduces
the precautiomiry and prevertion pnnciple. Meanwhile the other three uses the polluter pavs
principle. The scope of IPP have a wider scope of prionty in prevention and Iries to prevent
the gengration of waste, while the others seems to inject the prnciple of end of pipe, not
preventing the waste bul managing . Based on the object 1o manage, the IPP try (o reduce the
envirenmental impact from the product in every phase of its entire life-cyele while the other
three still focus on the packaging, as being a part of product. EFR concept in ideal way
concems about the product, bat in practices it stil] focuses only on the waste,

Based on the distnbulion of responsihihity, IPP introduces the respansitalify that should
be taken by each actor involved in the system in avery phase of life cyele of the product. The
others focug on putting the burden in industries a: a prionty even in the implementation some
responsibility is being shared with other stakeholders.
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Table 1 Packaging Waste Management Systent, Extended Producer Responsibility and Intesrated
Product Palicy

No. Critesla Packaging Waste Extended Prodiscer Packnging Imtegrated Product
Managemient System Hesponsibilirs Srewardship Palicy
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I | " . - - I
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The measures and instruments which need 10 ke inte consideration in the IPP consist of
some building blocks. Fvery building block refers to 4 differsar objective which invelves
many kinds of insirumenis (o be used. This shows the complexity of the I, Based on these
analysis the connection between those three concepts can be llustnsted i Figure |,

PP

Integrated Froduct Folicy

PAWMS:

Packaging Wazte Manacement System
Ps:

Fackaging Stewardship

EPR:

Extended Producer Besponsibility

Figure 1 Integration of PWMS, EPR and [PF

Intezrated product policy will act as an wmbrella {oi other concepls since it has a scope of
products within it entire lifecycle, and puts the responsibility 1o all siakeholders in the supply
chain, The packaging waste management sysicim- will taske part as one of the measures n
implementing the IPP concept The incision of two concepts btween the packaging waste
management and the extended producer resporsibility 15 the packaging stewardship; which is
the measure that mostly refiects the implementation of the EFE. The extended producer
responsibility will be below the concept of integrated product policy, since it only focuses in
putting the responsibility on the producer’s hands and based on the polluter pays principle
The extended producer responsibility will take part a2 one of the measures involved in the
integrated product policy.

Tn @ conceptual frame the ntegrated product policy is aimed to reduce the environmental
impact of & product throughout its entire lifecycle. The simple lifecycle of packaging =s a
product in rclation with PP building blocks can be seen in Figure 2, Based on this figare,
position of existing packaging waste management systemn and  extended  producer
responsibility can be explained. According to Emst and Young, 19%8. the building blocks for
the implementation of integrated product pelicy consist of Gve aimed measurcs. Measure 1
waste management includes ‘packaging ns n product™ life cyele from consumption to the end
of its lifecyole, as packaging waste, It i aimed to reduce and manage waste which pencrated
from the conswmpticn, Measure 11, preen product mnovation iz includes ‘packaging os
product” lifecyele focusing in greening pockaging product concept and design. Measure 111,
include life oyele in peckaging design and its consumption smez il is aimed in creating market
for envirenmentally sound product and packaging. Measure IV focuses on the consumption
pan of packaging lifecycle, since it tics to alter customer's behivieur feross the product
system. Measure V includes ol part of the life cycle since it is aimed to allocatmg
responstbility 10 every stakeholder in supply chain from the design of packaging to the end of
itz-life a5 a2 wasle,

The position of packaging waste management system is within the Measure 11 Wasic
Management. The exception of this position of the system is when it combined with exiended
producer responsibility, and then the packapmg waste management will extend the scope of
boundary en product life eycle to Measure V., allocating responsibelity. The position of
extensded producer responsibility is already embedded m Measure V' whech tnes to allocale
the tesponsibility in managing the envircnmental burdens of product system. The limitation af
thiz principle in practice so far is that the focus of i3 implementation is put in the end-of-life
eyele of products. On' the contrary to the packaging waste management, the extended
producer responsibility is narrowing the scope of bouondary on product life cycle [rom
seasure V to the Mensure 1. The other limitation aboul the extended producer responsibility
in practice is regarding the shared and non-shared responsibility within ali stakeholders in the
supply chain. The important thing to be concluded is that the integrated product policy in the
Ruropean Union is being established in the basis of extended producer responsibil iy,
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Figure 2 Product Life Cycle and Its Measure of IPP
Adjussed fromn Fusdding Blocks Diagram, Faropmn Commission DG XE March 1998 and Life Cyels Product S heme.
Commimisss m af the Eusopean Union Comswmanity, 2000,

There &2 a simular symplom in mtroducing the new conespt conceming (he aim of
reducing / mitigating the environmental imppact due 10 the consumerism / economic activities.
Many existing instruments which are being apolied today are still not integrated and each of
them acts as a singular evert. The goals of integrated product policy is to try to make and set
up the framework where the measures arc combined together, without overlapping and
conflicling each other, 0 mitgae the enviromment impact due to producis il an effective
way. IPF acts as an effective and integrated framewark of other environments] measures
regarding the life cycle of product.

Ome of the bullding blocks of IPP 15 ahout the waste mangement measures;, and the
prckaging wasle management 15 one of the instruments invelved in this block. The European
Commission gives a guideline for the impletentation of the integrated product policy which
concern ahout many Kind of measuze that can be introduced in achieving its objectives.

Some key factors that nied to be considered in this precess are as follows:

- Ihe emphasis of measures m each member ttates due 1o its wasle management
- The approaches in implementing the system

- The responsibility of stakebelders involved in the system

- Monitoring process to muke sure the target and objective are being achieved

The Member States places the factors above differently, and the task of PP as the
framework is irying to infepmte them 1o achieve it objectives in mitigating the environmensal
impact of product. [t also challenpes 10 extend the ohjectives to wider target as a pat of the
sustainability,

Intepration of enteria which being used in studies Tor the evaluation of the
mmplemeniation of peckaging wasle managemen! emphasizes on the qualitative criteria. Main
eritena are based on the process of compliznce 1o the directive and divided into three big
parts, which arc: the set up, the process and the result. Ench part consists of suld erileria w hich
has a qualitaive and quantitative characteristic. These sub criteria are linked to cach other.

The st up process m transposing the directive is to condugt the life eyele assessment 1o
set the hierarchy of packaging process. It also sels up the legal basis of the packaging wiste
ratigement system, It includes the national tarzet, specific provision as a quantitative L pet
to e achieved; mstitutional arrangement and the distribution of resporsibility as qualitative
eritena. Thess are necessary process m achieving the target.

The setting up process discusses more about the link on how the responsibility 15 implied
n the directive and being transposed in the regulation for packaging, The operation part in
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implementing the system has 1o ke into sceount the regponsibilities stated in the Directive:
that all stakelwlders wre responsible in taking care of the packaging waste within the spirit of
shared responsibility and pelluter pays prnciple, The sub criteria: of the operation part give
the qualimative amngement of the system. The focuses on the responsibility implied on these
criteria are. syslem of compliance, implememied measure, collection and recycling system,
prevention, monitonng, acceptance and financing. Integration ol cntena used in =udies
regarding the evaluation of packaging waste management sysiem.

Based on the mtegration of:

- Kev factors from the concept of IPP on the scheme of the existing implementation of the
packaging wasic management shove, and

- Intcgration of critena wsed in studies regarding the evaluation of packaging waste
management svstem
It can be concluded that the key in the implementanon of the system that can be used as a

criterin o as=ess the case study are as follows:

I. Legal Basis which daseribe the mational regulation that exists in each country with it
development. Tt also describes about the approach and emphasiees on measures vsed in
the packaging waste management.

2. System of Complisnces which describe how the systemy works. the measures and
instruments wied and the description of implementation based on pnneiple approach they
used in packaging wasie managemcnt sysiom.

1, Distribution of Responsibility which can deseribe how the responsibility i3 being
diztributed is also specific for its implementation. This section will deseribe about
stakeholders involved in the system and how they contribute their responsibility it

4, Monitoring which describe how the monitoring system is conducted and gives the current
achievement of the terget 5o far.

It 15 assumed that there are differences in these aspects in the complumees of the system
in every Member States. The effectiveness of packaging waste management system can be
improved by evaluating it using these aspects 1o find facss and to construct recommendations
in improving the existing packaging waste management system. The recommendztion will be
used 1o cffectively adjust the system in the implementation of integrated product policy,

4. Conclusion

Hasically, IPP gives a framework for integration of instruments Lo onprove resource
efficiercy and reduce environmental impact of goods and services throughout prodoct life
eycle. In the conceptizl framework, PWMS could be considered as one parl of measures in
IPP implementation, Anather result of this anzlysis was the assessment criteria for case
studies; they are legal bagis, system of complisnces, distribution ol responsibility and
montorms aspects
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