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New Industries and Infrastructure 

• Ports and related infrastructure 

• Airports 

• Highways 

• Power stations – Coal  

• Industrial Estates 

• Export led manufacturing industries 

• Food Processing  

• Mineral Processing and Value Addition 

• Tourism 

• Urban growth - Metros  

• Nanoscience Park 

• Off shore Oil Exploration 



Analysis 
• Policy Aspects 

• Regulatory Environment 

• Human Resources Availability 

• Planning Aspects 

• Technology Aspects 

• Industry Mentality 

• Market requirements 

• Stakeholder requirements 

 



Policy Goals 
 
1. Achieve Sustainable Development 
      in Sri Lanka 

 
2. Improve Environmental Quality  

throughout Sri Lanka 
 
3. Improve eco-efficiency across all 
    sectors of the economy in Sri Lanka 
 
4. Alleviate Poverty and Improve the 
    Living standards of all Sri Lankans 
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Prescribed Projects 



Approach to Environmental Protection 

Extreme 
Change 

Moderate 
Change 

No Change 

Government 
more than civil 
society 

Authoritarian 
environmentalism 

Government 
and Civil 
Society 

Moderate 
Environmentalism 

Civil Society 
more than 
Government 

Corporate 
Environmentalism 

Anti 
environmentalism 



EPL 

   6980 industries 
without an EPL 
 
 
Lankadeepa 

   Oct 11, 2011 



 

Illegal Dumping 



Due Diligence & LC 
Responsibility …. 



A Structural Failure ! 

CLERKS

ACCOUNTANT

STORES & OFFICE

PRODUCTION & ADMINISTRATION MANAGER

OPERATORS

PROCESS ENGINEERS

LAB ASSISTANT

QUALITY CONTROLLER

GENERAL MANAGER

FINANCE DIRECTOR

CHAIRMAN

BOARD OF DIRECTORS



 
Purchasing 
Materials Control 
Inventory 
Operations 
Quality Control 
Shipping 
Maintenance 
Engineering 

Environment, 
Health, & 

Safety 

Board 

Legal 

Research & 
Development 

CEO 

Production  Accounting & 
Finance 

Sales & 
Marketing 



 





Source: David C Wilson 1993, 1997, 2001 



Concepts in Practice 





Typical Wastewater Processing 

Primary 
Treatment 

Secondary 
Treatment 

Tertiary 
Treatment 

Wastewater 

Primary sludge Secondary Sludge Tertiary Sludge 

Air emissions 

Water 



Integrated Water Recycling Plant 

Water Recycle Plant 

Water 
Treatment Process Product Recovery 

Plant 

Source Reduction Product Recovery 

Waste Minimisation 
Water Reuse 



We Still Question ?  





Air Pollution and Control 

The Activity ! 



Barrel  Burner            Open burning  

 

Proper Technology Must be utilised …. 
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     In stone washing pebbles & silt gets mixed with Biological & chemical sludge in 

the sludge disposal process & goes to the dump sites. 

• stone waste contributes 60% by volume of the total sludge generated in the 

treatment process. 

• The mixture of sludge pollutes the soil and the leachate will pollute the ground 

water and surface water bodies. 



Contaminated Primary Sludge  Fiber & Fabric Contaminated Brick  

Developed Brick  Sludge brick wall  



Use of Published Guidelines …. 

• FAO environmental management 
tool kits for National level 
management of obsolete 
pesticides 
 

– Vol I – inventory and 
prioritization of stores based 
on environmental risk 

– Vol II-selection and 
management of stores and 
collection centres and 
transportation 

 

 

 

 



Containers – Big Demand ! 

• Empty pesticide container management 

 

Triple rinsing 



Cement Kilns as 
disposal option 



Co-processed industrial waste volumes – @ 
Geocycle Holcim Lanka 
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Geocycle Waste Management 
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• Reluctance of industry 
– lack of pioneers 

• Lack of enforcement  

• Alternative options 
much convenient 

• Organisational 
lethargy 



National Cleaner Production Centre 

• 143 Comprehensive CP Audits 

• 240 Walk through audits 

• 06 CP Award events 

• 210 CP Auditors (100 CP auditors now in Sri 
Lanka!) 

• Many programs to support industry  







Ink waste    









Many schemes of recognition 



Carlo Lupi  
carlolupi@wasteandchemicals.eu 



Operationally, 
“Hazardous waste” 
means waste which 
have one or more 
hazardous properties. 

 Risk (of an unfavorable 
event)  = hazard x 
probability 

 Risk (of an unfavorable 
event)  = hazard x 
intensity of exposure 

 



 Two ways for minimizing the risk 
associated with Hazardous Waste: 

1. Minimize the probability or the 
intensity of exposure for 
instance, by disposing the waste 
in sanitary landfills specifically 
designed to prevent release of 
toxic chemicals or direct contact 
of this waste  with the 
environment 

2. Eliminate the hazardous 
properties (for instance, by 
destroying the hazardous 
chemicals contained in the 
waste, the case for instance of 
POPs containing waste) 



The Basel Convention 
defines wastes  
“substances or objects 
which are disposed of or 
are intended to be 
disposed of or are 
required to be disposed of 
by the provisions of 
national law”;  

Hazardous waste are 
operationally defined 
based on waste category, 
originating source, and 
composition 

 



 The Basel convention lists 3 

categories of hazardous 

characteristics of waste which 

are in some way related to the 

content of toxic chemicals: 

 

 H6.1: Poisonous (Acute) 

 H11: Toxic (Delayed or 

chronic) 

 H12: Ecotoxic 

 



Annex I: categories of 

wastes to be 

controlled, and wastes 

having as constituents 

specific hazardous 

chemicals 

Annex III: list of 

hazardous 

characteristics 

 



H1 Explosive  

H3 Flammable liquids  

H4.1 Flammable solids  

H4.2 Substances or 
wastes liable to 
spontaneous  

H4.3 Substances or 
wastes which, in 
contact with water emit 
flammable gases 

H5.1 Oxidizing  

H5.2 Organic Peroxides  

H6.2 Infectious 
substances  

H8 Corrosives  

H10 Liberation of toxic 
gases in contact with 
air or water 

H12 Ecotoxic  

H13 Capable of 
yielding any another 
hazardouus material  

 



 Under the European regulation, a waste can 
only be managed within a well established 
system of storage, transportation and 
disposal  

 Currently, a system for certificating the “end 
of waste” status of a waste is being 
developed in Europe, either at UE or country 
level, however national legislation is still the 
main reference. 

 An EU regulation has been drafted for 
instance for regulating the end of waste of 
scrap metal.  

 Under certain conditions and quality criteria, 
therefore, waste may exit from the waste 
circuit and enter again the market of raw 
material 

 Once a waste exits from the waste circuit, 
an EOW has however to obey to different 
rules, like for instance, the registration 
under the REACh regulation.  



If not registered…  

formally it hasn’t a 
market  (REACH art. 

5), hence… 

condition (b) of art. 
6.1 of waste 

directive is not 
fulfilled … 

therefore it will not 
cease to be a waste  

… and cannot be 
registered as waste 
are not under the 
scope of REACh 



 Under the Directive 2008/98, are considered 
hazardous waste those displaying one or more of 
the hazardous properties listed in a specific 
annex (Annex III); 

 The hazardous properties of a waste are 
attributed on the basis of the properties of the 
hazardous substance (classified on the basis of 
the regulation 1278/98 “CLP” contained therein 

 The “European Waste List” (decision 2000/52) 
classifies as hazardous (in opposition to non-
hazardous) the waste containing hazardous 
chemicals (the so-called “mirror codes”). 

 



 The Regulations and directives on hazardous chemicals and mixtures: 
Dangerous Substance Directive 67/548/EEC and the Dangerous 
Preparations Directive 1999/45/EC, which are being replaced by the 
Regulation (EC) No 1272/2008 on the classification, labelling and 
packaging of substances and mixtures (CLP);  

 The “Waste framework directive “ 2008/98, containing general rules on 
waste classification and management, and which includes the list of 
“hazardous properties” 

 The “European Waste List” Decision 2000/532/EC of 3 May 2000, which 
contains the list of waste and the threshold concentration criteria for 
hazardous substances which, if contained in waste, trigger their 
classification as hazardous;  

 The “POPs regulation” implementing the provisions of the Stockholm 
Convention;  

 The “REACh regulation”, which does not apply to waste, but which 
regulates the registration obligation of waste which, once recovered, are 
not considered anymore waste but instead substance or mixtures; this 
regulation contain also restrictions which may apply to certain recovered 
waste streams.   

 



 Article 6.1 (d): 

1. high POPs content: to 

be irreversibly 

destroyed. 

2. low POPs content: 

disposed in an 

Environmentally Sound 

Manner 

What is Low or High 

POPs content? 

 



Under the Basel Convention Guidance, 
the following provisional definitions 
for low POP content should be 
applied: 

•PCBs: 50 mg/kg; 

•PCDDs and PCDFs: 15 g TEQ/kg; 

•Aldrin, chlordane, DDT, dieldrin, endrin, 
heptachlor, HCB, mirex and toxaphene: 
50 mg/kg for each. 

The Basel Convention Guidance on 
POPs containing waste does not 
establish yet what are the provisional 
definitions for low POPs content of 
the new POPs. 

 



• (high level of information, low entropy) 
Industrial process producing 
hazardous waste is generally 

well known.  

• (high level of organization, low entropy) 
In general, industrial 

hazardous waste may be 
segregated. 

• high level of information and organization, 
low entropy) 

The producer of the industrial 
hazardous waste has the 
responsibility of the ESM 

disposal (traceability) 

• (Economic incentive for ensuring organization 
and preserving the information) 

Industries have the interest in 
reducing the use of hazardous 
chemicals,  and the production 

of hazardous waste 



Recovery of industrial oil 
sludge 

End of Life Tire recycling 

Ship recycling 

PCBs 



 A medium size aluminium laminating plant 

disposes yearly around 300 tons of a clay 

exhaust filter saturated with oil 

Due to the presence of spent oil (up to 60%),  

this waste is classified as hazardous waste 

under Basel and EU rules. 

 The oil disposed with the waste costs around 

150.000 €/Y 

 The disposal cost is around 60000 €/Y 

 



 

 High vacuum thermal extraction (oil recovery 

>99.5%) to be added to the industrial process. 

 The recovered oil has high purity and can be 

recovered in the process. 

 The oil never exits the process as a waste stream 

 Clay is not anymore hazardous and can be reused 

as building material. 

 Break even less than 3 years. 

 Increased safety and job opportunities. 





Transboundary transport as product Yes 

Transboundary transport as waste Yes 

Recyclable waste Yes 

Amount generated in some countries 20 millions tons/y 

world wide 

Relevance of transboundary movement as a waste (Basel 

convention) 

Not an HW 

Recycling opportunities High 

Hazardous waste under BC or EU rules No 

Relevance to the Stockholm Convention Yes (U-POPs in 

incineration) 

Main contaminant of concern PAH, Zn,  

Subjected by regulation on hazardous chemicals Yes (REACh, CLP) 



Uses of tire granulate: energy recovery (calorific value similar to that 
of coal) playing fields, acoustic barriers, roads, rubber kerbstone or 
barriers, asphalt, etcetera. 

According to ETRMA, around 20 millions tons of tires were produced in 
2011 in the world  

4.8 million tonnes in Europe 

• 3.2 millions tons ELT 

• 2.6 true ELT of which 95% recycled (energy recovery or granulate) 

• 0.6 reused or rethreaded 

1 millions of ELT produced in Russia – only 10% recovered. 



Under the Basel Convention criteria, ELT are 
not classified as “hazardous waste” 

Furthermore, the European Catalog of Waste 
lists ELTs as “non hazardous waste “ 

Therefore ELT are not subjected to the Basel 
Convention rules concerning the 
transboundary movement of hazardous waste.  



 Annex XVII of the REACh regulation: PAH in 

extender oil of new tires < 10 ppm (BaP < 1 

ppm) 

 A recent survey made by ETRMA showed that 

around 11% of the tires imported in Europe 

are illegal (i.e. contains PAH above 10 ppm)  

 



The Italian legislation on EOW does not allow 
for the recovery of ELTs if these contain PAH 
above 10 ppm.  

However ELT may be recycled under local 
permits which do not always include PAHs 
among the parameter to be controlled.  

New legislation concerning very restrictive 
specific limits for PAH synthetic turf playing 
field was proposed by the Italian government, 
but not yet approved (need to follow REACh 
procedure) 



Coarse rubber Crumb
(may be an article

under REACh)

Substances
intentionally

released, or released

under ordinary use?

Yes

No

Registration or 
verification of reg. 
already occurred if
substances >1t/a

Suspected release
of hazardous
substances

ECHA may require
registration of >1t/a 

substances if not
already registered

Yes

6.2



Substance % Reg?

Non vulcanised
polimer

50 NO

Sulfur 1 Yes

Zn oxide 1.5 Yes

Carbon Black 27 Yes

Extender oil 18 Yes

Additives,
accelerators, 
antidegradation
etc.

2.5 Yes

4.2.1
Vulcanisation, 
manufacturing, 

4.2.2
Recovery
(Meshing, 

separation, 
shredding)

Substance % Reg?.

Vulcanised
poliner

50 NO

Carbon Black(1) 27 Yes

Extender oils (2) 18 Yes

Additives,
accelerators, 
antidegradation
etc

4 NO

4.2
Sameness assessment

USE

(1) Carbon Black: univocally
identifiable as registered
under a single substance, 

exempted fromreg. Art. 2 .7

5.2
(2) Extender oils: several substances

registered , need to list the oils possiblyused
to benefit of the exemption under Art. 2. 7

6.1Tyre Powder (Mixture
under REACh)





Ensure producer responsibility and facilitate 
collection and recycling champions;  

Regulate clear and reasonable EOW rules covering 
the main markets and based on an holistic 
approach (an LCA assessment is always needed) 

In Europe, clarify modality of registration (or 
exemption from registration) under REACh. 

Promote the use of low PAH extender oil in the 
countries which are still using that 

Ensure that extender oils do not contain any other 
hazardous substance 



On the 1-2nd of June in Moscow Conference “Contemporary Approaches to Rubber 
goods and Tires Recycling and Disposal”.  

In the framework of the UNIDO/Russia project “BAT/BEP Centre for environmentally 
safe disposal of potentially hazardous consumer products and industrial wastes”.  

According to experts about 1 million tons of tires is produced annually in Russia, and 
only less than 10 percent of this amount is collected and recycled.  

The conference decided to appeal to the Ministry of Transport of the Russian 
Federation with operative proposals  

•To start joint work with UNIDO and Association of Rubber Asphalt (USA) on the harmonization of the rules of 
Russian technical and design documentation for the application of waste rubber in road construction with 
international standards;  

•To develop specialized independent laboratories for quality assessment of road materials derived from 
waste rubber in order to improve the roads quality;  

•In conjunction with the representatives of the educational, scientific and contracting organizations to 
establish a working group to formulate proposals to the Government of the Russian federation to streamline 
the application of crumb rubber in road construction. .  





 “Beaching” as the most 
commercially successfully 
ship recycling modality 

 Extremely unsafe from 
the point of view of 
Health and Environment 
(all the environmental 
and health costs are 
externalized) 

 Currently occurs mainly in 
three places of the world 
(Bangladesh, India, 
Pakistan).  



Transboundary transport as product Yes 

Transboundary transport as waste Yes 

Recyclable waste Yes 

Amount generated in some countries 1.8 million tons yearly 
expected only from EU. 

Relevance of transboundary movement as a 
waste (Basel convention) 

High  

Recycling opportunities High 

Hazardous waste under BC or EU rules Yes 

Relevance to the Stockholm Convention Yes (PCBs, 
polybrominated 
compounds, incineration) 

Main contaminant of concern Asbestos, PCBs, 
antifouling, etc. 

Subjected by regulation on hazardous chemicals Yes (REACh, CLP) 



 Ships are sailed by the ship-owners in the proximity 
of the “beaching” areas. 

  Only once arrived there are sold by the ship-owners 
to the ship recyclers – either as ships or as end of life 
ships.  

 Therefore, theoretically there is no transboundary 
transport of waste because the ships legally become 
waste only once they are sold to the ship-recyclers as 
end of life ships.  

 The coming peak in ship recycling that will occur 
around the phasing-out date for single-hull tankers 
(2015) is expected to essentially benefit the most 
sub-standard facilities. 

 The maximum yearly volume in the period 2012-2030 
is estimated in 1,88 million LDT 

 



 The Basel Convention applies to ship 

recycling however it is regularly 

circumvented. 

 The Hong Kong convention and IMO 

guidelines as operational solutions – however 

HK is not yet in force. 

 Intense discussion whether the HK 

convention and the SC convention offer the 

same level of enforcement and protection 

for the environment. 



 In the Bangladesh and Indian 
NIPs, inventory of PCBs also 
includes the PCBs produced in 
the course of ship dismantling, 
basically old PCBs containing 
transformers and oil 
contaminated by PCBs.  

 Brominated flame retardants may 
also be present as contaminants 
in several part of the ships. 

 Incineration of waste from ship 
recycling may generate PCDD/F if 
not properly conducted. 



 To prevent, reduce or eliminate adverse effects on human health 
and the environment caused by the recycling, operation and 
maintenance of ships flying the flag of a Member State. 

 

 Different mechanism are currently under evaluation:  
1. Extending the obligation (of having an inventory of hazardous 

substance and a dismantling plan) not only to EU ships, but also to 
ships calling for an EU port;  

2. Establishing a funding mechanism aimed at supporting the recycling 
facilities which are operating with sound environmental standards, 
to compensate the gap with “beaching”facilities   

3. Establishing an EU list of ship recycling facilities, not limited to EU 
but also including “non EU” ship recycling facilities which operate 
with sound environmental and health standars.  

4. The regulation also intend to go beyond the simple implementation 
of the SC in Europe.  

 



Would be “beaching ever capable to comply with ESM of waste? or 
this practice has to be banned? 

Ensure protection of worker’s health at shipbreaking facilities. 

Ensure proper traceability of waste generated, including the 
material which is readily recyclable. 

Create a system of incentive and fines for ship-owners to promote 
ESM shipbreaking, avoiding at the same time the de-flagging. 

Ensure onsite laboratories for the identification of POPs waste 

Ensure availability of on site disposal facilities for the disposal of 
hazardous waste 



• Environmentally sound management and disposal of POPs and 
other hazardous wastes in ship breaking industry 

Objective: 

• Bangladesh, India, Philippines and PERSGA 

Countries:  

• International Maritime Organization (IMO) and Regional 
Organization for Conservation of Environment of the Red Sea 
and Gulf of Aden (PERSGA); Ministries of Environment and 
Maritime Authorities in participating countries 

Partners 



 



Transboundary transport as product No 

Transboundary transport as waste Yes* 

Recyclable waste No  (oil after dechlorination 
may be reused) 

Relevance of transboundary movement as a waste 
(Basel convention) 

High 

Recycling opportunities No (only non EOL transf. 
with low contamination) 

Hazardous waste under BC or EU rules Yes 

Relevance to the Stockholm Convention Yes (PCBs, polybrominated 
compounds, incineration) 

Main contaminant of concern PCBs, PCDD/F (as the result 
of incineration)  

Subjected by regulation on hazardous chemicals Yes (CLP, GHS) 



 PCBs are classified as probable human carcinogens and produce a 
wide spectrum of adverse effects in animals and humans, 
including reproductive toxicity, teratogenicity and 
immunotoxicity. 

 They can be transported long distances and have been detected 
in the furthest corners of the globe, including places far from 
where they were manufactured or used. They have been 
detected in virtually all environmental media (indoor and 
outdoor, surface and ground water, soil and food). 

 The production of PCBs and PCB equipment has been stopped in 
almost all the countries of the world within the eighties, in few 
cases within the fist year of the nineties. Therefore PCBs waste 
are only produced as the result of dismantling of obsolete PCB 
equipment 

 The main PCB producers were the USA (from 1929 to 1971 
Monsanto produced around 310,000 tons), Russia (around 180.000 
tons), Germany (76.000 tons),UK (66000 tons)  France, Italy 
(27.000 tons).  



 In several SC signatory countries, regulatory 

tools for inventory of PCBs are not yet in 

place.  

 Low awareness of the PCB issue caused 

improper “scrapping” of PCB contaminated 

equipment, cross contamination, reuse of 

PCB contaminated oil. 

 In these countries, securing PCB waste for 

future ESM disposal is one of the most 

important task 



Pros:  

• Allow the reuse of the 
decontaminated oil 
(4USD/Kg) 

• No dioxin emission due 
to the low temperature 
and non-combustion 
process 

• Equipment are less 
expensive than 
incinerators 

Cons: 

• Economically feasible in 
a narrow range of PCB 
concentration (not 
higher than 10000 ppm) 

• Cost strictly related to 
the market price of 
Metallic sodium or A-
PEG reagents 

• Metallic sodium  react 
violently with water 



 
Drain PCB 

contaminated oil from 
transformers 

Temporary storage of  
PCB contaminated oil 

Chemical treatment 
(NaD or A-PEG) of PCB 

contaminated oil 

Temporary storage of 
processed oil 

Flushing of 
transformer carcasses 
with processed oil  (1 

cycle)  

PCBs < 50 

ppm? 

Dismantle, 
recycle, dispose 



 
Drain PCB 

contaminated oil from 
transformers 

Temporary storage of  
PCB contaminated oil 

Chemical treatment 
(NaD or A-PEG) of PCB 

contaminated oil 

Eliminate phenols 
from oil and reprocess 

the oil 

Temporary storage of 
dielectric oil 

Flushing of 
transformer carcasses 
with clean dielectric 

oil 

PCBs < 50 

ppm? 

Put again the  
transformer on 

line 
Pull the 

transformer out 
of the line 



This technology involves sending the PCBs contaminated oil drained 
out from the transformers, and the porous material of phased out 
transformers, to already existing disposal facilities. 

It requires a storage facility for draining, flushing and dismantling 
phased out transformers, and for flushing and retrofilling in-use 
transfromers 

It may rely on the great capacity of disposal facilities located in 
some countries which perform thermal destruction of PCBs in 
compliance with SC BAT / BEP 

In case of low PCBs concentration, thermal disposal cost may be  low 
because it may take advantage of the calorific content of the oil. 









The first and mandatory aspect is to ensure PCB inventory, labeling 
and tracing. 

Inventory must not be limited to pure PCBs equipment but must 
include low PCBs equipment (analysis based on statistical criteria). 

Establishes since the very beginning clear rules (incentives and 
punishments) to avoid improper disposal or hiding of PCBs. 

Ensure proper storage of PCBs pending decontamination or disposal. 

Make sound and realistic management PCBs plan based on 
inventories. 



 Unido is implementing or has approved GEF 
projects related to the Environmentally Sound 
Disposal of PCBs in several country of the world. 

 Romania, Macedonia, Armenia, India, Morocco, 
Indonesia, Lao PDR, Russian Federation, Ukraine, 
Azerbaijan, Algeria, Mongolia, Nepal, Peru, 
Bangladesh, Serbia 

 PCBs projects are usually based on: upgrade of 
national legislations; capacity building; 
inventory; deployments and demonstration of 
PCB disposal technologies. 

 Overall budget of approved  projects is almost 60 
M USD 

 



 There is the need to approach the issue of 
hazardous substances in waste in a more 
integrated way 

 GEF 5:  “actions taken to enhance coordination 
and cooperation should be aimed at 
strengthening implementation of the three 
conventions at the national, regional and global 
levels, promoting coherent policy guidance, 
enhancing efficiency in the provision of support 
to Parties […]” and invite the GEF, “within its 
mandate, […] to carry out projects aimed at 
cooperation and coordination in support of 
implementation of the three conventions[...]”. 

 



 (a) Production and use of controlled POPs 

chemicals phased out; 

 (b) Exempted POPs chemicals used in an 

environmentally sound manner; 

 (c) POPs releases to the environment reduced; 

 (d) POPs waste prevented, managed, and 

disposed of, and POPs contaminated sites 

managed in an environmentally sound manner; 

and 

 (e) Country capacity built to effectively phase 

out and reduce releases of POPs. 



22 March 2013 



TERMINOLOGY 

 

 Industrial waste can be defined as waste produced by industrial 
activity and will include chemical, toxic, hazardous and organic 
waste including waste water. 

 

 In a Sri Lankan context, it will include waste generated from mining 
and quarrying, gem mining, manufacturing, processing ( tea, 
rubber coconut), factory industries ( textile, apparel and leather) 
and cottage industries.   

  

 Waste produced from electricity, gas water and constructions is 
also covered under Industrial waste 

 



 

WHY WORRY ABOUT 

INDUSTRIAL WASTE?  

  
 Without proper management, industrial waste could erode the 

achievements of decades of economic growth; and affect people's 
health and welfare, and environmental quality.  

 Governments are responsible for industrial waste management 
and monitoring, in order to reduce environmental risks of illegal 
dumping of industrial waste, particularly the hazardous waste. 

 The annual average gap in financing of solid waste management 
with reference to capital investment requirements is estimated at 
around $200M, increasing to around $250M by 2016. 

 



GROWTH IN INDSUTRIAL 

WASTE 

% 

Sri Lanka’s GDP growth and Industrial Sector contribution 



THERE IS MONEY IN WASTE 

 Population growth, rising income and urbanization all contribute to 
rising problem of solid waste management 

 

 In Sri Lanka, only 30-40 percent of solid waste is being collected 

 

 There is significant variation between rural and urban waste 
collection rates (estimated at 10% - 70%) 

 

 South Asia is estimated to have a potential to produce around 8 
million tones of compost, or 3,340 million kilo-watt hours / year of 
electricity with a market value of around $701 million per annum 

 

 Carbon financing could also generate up to $218 million per annum 
in reduced GHG emissions 

 



ON PRIVATE SECTOR RESPONSE 

 The private participation can significantly reduce costs and 
enhance service delivery 

 Private sector expertise can also be leveraged under Public Private 
Partnerships (PPP) 

 Concessions and incentives can make the environment attractive 
for the private sector to enter 

 Specific measures can include; 

- Grants 

- Advertisement rights for waste management centers 

- Unit cost payments for collection / transport 

- Making land available for disposal 

- Buy-back approaches to composting 

- Tax holidays 

- Carbon credits 

 







 ADB is a $15 b/yr AAA+ rated bank 

 The 2013 urban pipeline is approximately $3.5 billion 

 But we have limited the bulk of assistance to grants to prepare 
projects  funded by sovereign loans 

 We need 

  Partners to leverage our money – which requires better Project 
structuring systems to include; 

   Community, Sub-sovereign government and the 
Private Sector    co-finance 

   Capacity to integrate knowledge and good practice 
into project    designs 

   While preserving AAA rating 



Urban Operations Plan - addressing the core issues 
 Continuing focus on regional public goods - poverty 

reduction and environment 
 Planning and financing integrated investments in 

infrastructure for  
  Inclusive economic development 
  Pro- poor interventions in basic 

infrastructure  and slum upgrading 
  Infrastructure for local environmental 

 improvement and GHG reduction  







 Need to address BOTH supply and demand sides 

 At sub-sovereign level 

 Supply side – how to generate pipeline? how do 
fund sub-sovereign governments? how do we 
collaborate with private sector finance? How do 
we leverage institutional money? 

 Demand side – what is affordability? possible 
cost recovery mechanisms? Sustainable tariffs? 
Subsidies (and targeting)? 

 

$ 
 



1) Maximize conventional finance 

 User Charges. Utility resources are charged for at the full cost of usage, which 
includes the cost of providing supply, including externality costs. 

 Emission (Effluent) Charges.  For maintaining the environment itself and are 
in addition to user charges for the public service provided by government or 
industry.  

 Tradable Rights/ Marketable Permits/ Deposit Refund Systems.  
 
2)  Then look to leverage private sector 

 Identify and unbundle potentially profitable investments 
 
3)  Then seek specialist green financing 

 CDM 
 ADB Funds 
 GEF 
 CIF  
 Export credit for new green tech 

 



Asia’s capital markets are highly liquid, but short term: 
 

• Asia has high levels of savings, banks and other financial institutions have 
money, BUT investments tend to be short term 

• With no clear regulatory structure – high transaction costs  

• Limited mechanisms to encourage institutions holding long term funds, such 
as pension funds and life insurance companies, to invest in infrastructure 

• Lack of mechanisms for public sector debt finance and for public/ private 
Special Purpose Vehicles  

• Issues of inter-jurisdictional coordination make project formulation and 
structuring difficult 

 

Developed country pension funds and life insurance companies are highly liquid and 
seek long term investments, BUT they are highly risk averse and have unrealistic 
expectations of returns 

 

Some intensive effort is needed to structure projects for capital market participation 

 Need for project development resources 

 









ADB’s technical assistance and 
sovereign loans can be used both 
to assist governments to address 
these issues and  to leverage 
private sector finance. 

 

 ADB has a Private Sector 
Operations Division which can 
work directly with the private 
sector in this field. 

 

 Sub-sovereign loans to 
national/local banks or private 
sector 

◦ Guarantees for green architecture 
programs 

◦ Private sector projects 
(loans/guarantees/ 

    equity investment)  

 Sovereign loans to public sector: 

◦ Clean Energy 

◦ Green transport 

◦ Other infrastructure for resilience   

 



Mitigation Adaptation  Both 

Clean Energy Financing 
Partnership Facility 
($95 m) 

Carbon Market Initiative Funds 
 Asia-Pacific Carbon Fund 

($151 m) 
 Future Carbon Fund  
   (target $200 m) 

 
Water Financing Partnership 
Facility  
(target $65 m, including adaptation) 
 
Poverty and Environment Fund 
($3.6 m, including adaptation) 

Climate Change Fund 
($40 m) 

Small Grants for Promoting Climate 
Change Adaptation 
($1.2 m) 

Special Climate Change Fund  
(GEF as administrator) 
(adaptation priority, target $75 m; 
mitigation, target $15 m) 

Least Developed Countries Fund 
(GEF as administrator) 
($189 m) 

Adaptation Fund 
(GEF as administrator in cooperation 
with UNFCCC Secretariat) ($100 m by 
2009) 

Global Environment Facility (GEF)  
Climate Change Focal Area  
($250 m/ year) 

Strategic Priority on Adaptation  
(part of GEF Trust Fund) 
($50 m) 

Clean Technology Fund of the 
Climate Investment Funds 
(WB as Trustee) 
(target $5 b)  

Strategic Climate Fund of the Climate 
Investment Funds 
(WB Trustee) $6.1 b 
Target: 
- Pilot Program for Climate   
  Resilience $500 m 
- Forest Investment Prog. $500 m 
- Greening Energy Access $500 m 

Urban Financing Partnership 
Facility 
($15 m in grant, $75m guarantees) 



‘New’ 
Projects 

Other 
Investors 

Political 
Buy in 

Knowledge 

Incentives 
(Grants) 

Project 
Development 

(CDIA +) 

Private Sector 
Leverage 

(Guarantees) 



Can be “parallel” financing. 



 

 

 

Municipal  
Government 

PPP 
Infrastructure  

Project 

Private Sector 
Sponsor 

ADB 

Municipal  
Enterprise 

-Off-take 
-Guarantees 
-Funding 
-Subsidies 
 

Finance 

Equity, Debt 

Equity, Debt 

Guarantee (if needed) 

Finance 



http://www.tianjinecocity.gov.sg/images/features_LRT_enlarge.gif
http://www.tianjinecocity.gov.sg/images/features_res_recycling_enla.gif
http://www.tianjinecocity.gov.sg/images/features_ecocity_3_enlarge.gif


GP1 

ADB, DfID, Other LPs 

Fund Investments Co- Investments 

Private Equity 
Funds 

P1 P2 P3 

GP2 

Project Development 
Facility 

Donors ADB, 3rd Party FM 

Private Equity 
Funds Private Equity Funds GP2 GP2 

Risk 
Mitigation 

• http://www.adb.org/projects/44158-072/details 
• http://www.odi.org.uk/sites/odi.org.uk/files/odi-

assets/publications-opinion-files/7082.pdf 





- www.adb.org 
  

- Google:  ADB, Industrial Waste Management 
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Overview of the Presentation 

 Paradigm shift in waste management – resource efficiency 

 Basic definitions 

 IETC Activities on ISWM and eco towns 

 Case study of Wuxi New District ISWM 

 International experiences in Eco Towns 

 Conclusions 



20th CENTURY 

WASTE 
MANAGEMENT 

“How do we get rid of our waste 
efficiently with minimum damage to 
public health and the environment?” 

21st CENTURY 

RESOURCE 
MANAGEMENT 

“How do we handle our discarded 
resources in ways which do not 

deprive future generations of some, 
if not all, of their value?” 

Source: Dr. Paul Connett, Zero Waste, Power Point 

Turning Challenges into Opportunities 
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Eco Town Concept 

Waste Generation 
Industrial 
Municipal 

Agricultural 
Debris 

Wastewater / sludge 
Others 

Waste Recycling 
(Material/Energy) 

Industrial 
Commercial 
Agricultural 
Residential 

Others 

Waste Minimization 
and Reuse Strategies 

(Awareness and 
education, policies, 

technologies, 
financing and 

voluntary) 

Waste Recycling 
Strategies 

(Awareness and 
education, policies, 

technologies, 
financing and 

voluntary) 
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Integrated Solid Waste Management 
3R (reduce, reuse and recycle) –  

Resource conservation and resource efficiency 
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Eco Town Project Cycle 

Baseline Reports 
(Waste quantity and composition with 

projections and 
Current waste management System) 

Industrial, Municipal, Agricultural, 
Debris, Wastewater / sludge, and others 

Target Setting 
(Reduce, reuse and recycle) 

Stakeholders Concerns 
(Economic, social, technical 

and environmental) 
 

Strategies for Eco Towns 
(Awareness and education, 

policies, technologies, 
financing and voluntary) 

Dissemination 
of eco town activities 

(Guidelines, project reports 
and lessons learned) 

 

Demonstration of strategies 
(Awareness and education, 

policies, technologies, 
financing and voluntary) 
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Main Considerations for Eco Towns 

1. Costs and benefits of technologies and 
affordability of users (current and future with new 
financing mechanisms including user fees, clean 
development mechanism (CDM) projects, or 
earnings by converting waste into a resource) 

2. Technical capacity to adapt, operate and maintain 
technologies (roadmap to develop technical 
capacity) 

3. Policy support for technological solutions 

4. Social perspectives including employment and 
income distribution (for example informal sector), 
gender, and awareness and continuous learning 
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ISWM Plan for Wuxi, China 

Wuxi is one the ten biggest industrial hubs 

• Project team training 

• Data collection and analysis 

• Baseline reports 

• Target setting and stakeholder 
consultations 

• ISMW Plan 
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Industrial Composition 
Based on Production Value 

Total Industrial Output Value in 2005: 12,090.00 million Yuan 
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Intervention for industrial waste 
• Waste Exchange Platform: 

An online platform to post all the information regarding waste 
generation from different industries and also from communities to 
enable waste buyers (industries) to buy and utilize waste as a source 
of energy or materials for industrial production 
 

• Recycling industry 
To convert waste into an energy or material source, promote recycling 
industry through regulatory and financing incentives 
 

• B2B partnerships: 
To promote business to business partnerships to ensure waste at one 
point (industry) turns into a resource at next point (industry) 

 
• Research: 

To help industries to appreciate the resource efficiency by minimizing 
waste in the production process and also to reuse waste within the 
process to reduce the reliance on virgin material also to increase 
secure flow of energy and material (such as rare earths from e-waste) 
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Outcomes of Projects 

• Local capacity building on: 
Baseline studies, assessment of gaps, 
target setting, stakeholders 
consultations, development of plans, 
identification of environmentally sound 
technologies and implementation & 
review 
 

• Enabling environment: 
Policy recommendations (regulatory 
and financing) based on learning from 
international experiences 
 

• Tangible outcomes: 
Resource augmentation and resource 
efficiency to support economic 
activities without putting pressure on 
environmental resources 
 

• Partnerships: 
Multi-level government, private sector 
and civil society partnerships 
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Lessons learned! 
• Local project teams and local political support is vital 

to implement pilot projects 
• Active cooperation between national and local 

government is essential to create an enabling 
environment for pilot projects 

• Stakeholders’ participation is key during planning 
process to ensure successful implementation 

• The major setback was the slow implementation of 
the ISWM plans due to lack of coordination 

• The local partners need support on periodic basis to 
discuss the implementation of ISWM plan and to re-
align the activities in line with ground realities 

• Many countries do not have national waste strategy 
and this makes it difficult for local governments to 
develop policy framework for waste management 
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Hammerbay Sjostad Eco town 
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Hammerbay Sjostad Model Details - I 

• The natural cycle should be closed at as local a 
level as possible. 

• Consumption of natural resources should be 
kept to a minimum. 

• Total energy consumption should be reduced 
and energy utilization increased. 

• Consumption of clean water should be reduced. 
• Sewage is to be utilized for energy extraction, 

and its nutrient salt content returned to farm 
soil. 

• Building materials are to be renewable or 
recyclable. 
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Hammerbay Sjostad Model Details - II 

• All solutions are to be adapted to the needs of 
local residents, (feeling of community; ecological 
responsibility.  

• The participation and requirements of the 
residents should be taken into consideration. 

• Implementation is to be used as a lever for the 
development of new sustainable solutions for 
resource consumption. 

• The solutions and measures used are not to 
result in increased costs that are so high as to 
inhibit widespread diffusion of the ideas and 
principles involved. 
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Elements for success localisation 

• Communities 

• Low impact 

• Innovation 

• Cost 

• Knowledge 
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Thank You… 



 
 
 

Extended Producer Responsibility  
in minimizing wastes:  

in consumer perspective 
 
  

Dr. (Mrs) Ajantha Perera, 

Consultant , Consumer Affairs Authority 



Extended Producer Responsibility 
(EPR) 

EPR is a mandatory type of product 
stewardship that includes, at a minimum, 
the requirement that the producer’s 
responsibility for their product extends to 
post-consumer management of that 
product and its packaging.  

There are two related features of EPR policy:  

(1) shifting financial and management 
responsibility, with government oversight, 
upstream to the producer and away from 
the public sector; and  

(2) providing incentives to producers to 
incorporate environmental 
considerations into the design of their 
products and packaging. 



Product Stewardship 

It is the act of  
minimizing health, safety, environmental and 

social impacts, and  

maximizing economic benefits of a 
product and its packaging throughout 
all lifecycle stages.  

 
The producer of the product has the greatest ability to 

minimize adverse impacts, but other stakeholders, 
such as suppliers, retailers, and consumers, also play 
a role.  

Stewardship can be either voluntary or required by 
law 



 

The goals of product stewardship and 
extended producer responsibility:  

  

• Encourage manufacturers to develop & design 
products containing fewer toxic and virgin 
components,  
 

•  Encourage source & waste reduction,  
 

•  Make products more environmentally favorable by 
encouraging increased durability, reusability, and 
recyclable, 

 
•  Increase use of recycled materials in product 

manufacture,  
 

•  Educate all stakeholders about the environmental 
and health impacts of the entire life cycle of products,  



The goals of product stewardship and 
extended producer responsibility 

 

•  Educate consumers about the environmental impacts of their 
purchases and encourage them to consider these impacts when 
making purchasing and end-of-life management decisions,  

 
•  Provide a level playing field for all product producers,  
 
•  Shift costs of end-of-life product management from tax payers 

to consumers and product manufacturers,  
 
•  Be results oriented,  
 
•  Be transparent and accountable to all entities,  

 
 



 
 PRODUCT STEWARDSHIP & EXTENDED PRODUCER 

RESPONSIBILITY POLICY STATEMENT  
Revised & Adopted November 22, 2012  

Product Stewardship & Extended Producer Responsibility policies 
are being adopted and implemented nationally and 

internationally. In general terms these policies mean that, 
whoever designs, makes, sells, distributes, uses or manages a 

product at the end of its useful life, is responsible for minimizing 
its environmental impact. This responsibility spans the product's 

entire life cycle.  

•CT Product Stewardship Council (adopted: April 2010)  
• National League of Cities (adopted: November 2009)  
• Solid Waste Association of North America (adopted: October 2001)  
• Carolina Recycling Association (adopted: August 2003)  
• Northeast Recycling Council (adopted: Spring 2003)  
• Southern California Association of Governments (adopted: January 
2003)  
• Environmental Council of the States (adopted: October 2002)  
• California Resource Recovery Association (adopted: November 2001)  
• North American Hazardous Materials Management Association  



Responsibility  
 
• The responsibility for reducing product impacts should be 

shared among industry (designers, manufacturers, and 
retailers of products or product components), government, 
and consumers.  
 

• The greater the ability an entity has to minimize a 
product’s life-cycle impacts, the greater is its degree of 
responsibility, and opportunity, for addressing those 
impacts.  
 

• Manufacturers have the greatest ability, and 
responsibility, to reduce product impacts. 



 

Internalize Costs  

  
• All product lifecycle costs – from using resources, to reducing 

health and environmental impacts throughout the production 
process, to managing products at the end-of-life – should be 
included in the total product cost.  
 

• Manufacturers should have a direct financial incentive to 
redesign their products. 



 
 
 

Extended Producer 
Responsibility  

in minimizing wastes:  
in consumer perspective 

 
  Dr. (Mrs) Ajantha Perera, 

Consultant , Consumer Affairs Authority 

ajantha_prr@yahoo.com 

0776978569 
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Socio-Economic Development  & Change of Waste Management Paradigm 

• Seoul  Olympic (1988) 

 Start of Rapid Economic Growth 
 Industrialization  
 Urbanization 
 Change of Social Consciousness 

Establish. of Low Carbon & Green Growth Law(2010) 

•1980s 

 Resource Recycling Promotion Law(1992) 
 1st National Comprehensive Waste Management Plan(1992) 
 Volume base Waste Discharge Fee System(1995) 
 Separated Collection of Recyclables & Food Waste(1995) 

•1990s 

Socio-economic 
Change 

 Increase of Solid Waste Generation 
 Shortage of Proper Treatment Facilities 
 Lack of Legal System for Waste Management 
 Serious NIMBY syndrome 

Change of  
Waste Management Policies    

•Establishment of Toxic Chemicals Law(1990) 
•Transboundary Movement of Hazardous Waste Law(1992) 
•Adoption of Designated Wastes Manifest System(1999) 

 Admission of OECD (1996) 

• (Korea-Japan World-cup (2002) 

•G20 Seoul Summit (2010) 

•2000s 

•Change Manifest System to Allbaro System(2000~) 
•Branding of Allbaro System :  
              Broadened into Total Waste Management System(2008) 

• Establishment of Wastes Control Act(1986) 

  Establishment of Resource Circulation(2002) 
 2nd National Comprehensive Waste Management Plan(2002) 
 Law on Prohibition of Food Waste Direct Landfill(2005) 

• Control of GHG Reduction & Energy Saving Target 
• Green Industry Upbringing 

•2010s 

Safety 
Disposal 

Reduction
& 

Recycling 

Resource 
Circulation 

Society 

Open 
Dumping 
(No Envir. 
paradigm)  

Low Carbon  
& 

Green Growth 
Society 

Change of 
Paradigm 
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Legal Taxonomy of Wastes  & Designated(Hazardous) Wastes in Korea 

Wastes 

Business Wastes 
(Industrial Wastes) 

Designated Wastes 
(hazardous wastes) 

C & D Waste 
(non-hazardous) 

General Wastes 
(non-hazardous) 

Household Waste 

Medical Wastes Designated 
Wastes 

Household like 
Wastes 

Discharge 
Facilities Wastes 

Macro-Classification Mid-Classification No. of Micro-
Classification 

Business 
Wastes 

(Industrial 
Wastes) 

General 
wastes 

Household Recyclables(16), Commingled garbages(10), Food waste(1) 27 

Discharg 
facilities 

Organic & inorganic sludges(11), Waste synthetic polymers(3), Slags(3), 
Molding sand(2), Fireproof materials(2) etc(48). 69* 

C & D waste Combustible(4), noncombustible(10), mixed waste(3), etc(1). 18* 

Designated wastes 
(hazardous wastes) 

Wastes from specified facilities(15), Corrosive(4), Wastes contains hazardous 
materials(24), Waste organic solvent(2), Waste paint & lacquer(3), Waste 
oils(8), Waste asbestos(5), PCBs contained wastes(4), Waste toxic(1), etc.(1) 

67* 

Isolative medical waste(1), Hazard medical wastes(6), General medical waste(1) 8* 

* :No. of items to be controlled 



Page 3 

Generation of Designated(Hazardous) Wastes 

3,122 

3,660 

3,471 3,503 
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'05 06 '07 '08 '09 '10 '11

Waste acid Waste alkali

Waste oil Waste organic solvent

High molecule compound Dust

Sludge Medical waste

Others Total

• Total annual generation amount of 

designated wastes are in the range of 

3.1~3.6 mil. ton/year and has a slow 

increasing trend. 

• Waste acids, waste oils, waste organic 

solvents comprise more than 50% 

portion of total designated wastes but 

have highly recyclable demands. 

            - Waste acids :86.1% 

            - Waste oils : 64.5% 

            - Waste organic solvents : 81.0%             

• Medical wastes comprise only a few 

%(1.5~3.7%) portion of total designated 

wastes, but increased annually.     

1,000 ton/y 
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Annual Trend of Treatment Ratio for Total Designated Wastes  
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• Designated wastes are to be treated by business 

manager but controlled by the government. 

• Self-treated ratio :12.8%,  

   Commissioned treated ratio : 87.2% 

• Recycling 59.1% (57.1%) 

Incineration 15.4% (18.2%) 

Landfill 19.4% (18.7%) 

※ (    ) including medical wastes 

• Higher than 90% of medical wastes was 

landfilled in the closed type engineered 

landfills abide by the legal guideline.  

• 65% of sludge(organic and inorganic) from the 

discharged facilities was landfilled in the 

controlled type engineered landfills abide by 

the legal guideline. 
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Waste Manifest System 

Waste Manifest System (6 Sheet-Manifest System)  

• Adopted at 1999 to certify the legal treatment 
• System of transportation and receipt certificate using six sheets of receipt slip 
• Complicated and excessive work in all sites and administration  
• Failures and mistakes in illegal waste treatment prevention 
• Excessive administration cost 

Discharger 
(3)(6) 

Transporter 
(5) 

Disposer 
(4) 

Local Government or  
Environmental Office  
in Treatment Region 

(1) 

 Local Government or  
Environmental Office  
in Discharger Region 

(2) 

1st~6th 1st~5th 

5th 

1st~2nd 

3rd 

6th 

2nd 
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 IT/GIS-based waste management system developed by KECO in 2001          

•2001~2002 : System development and pilot operation 
•Sep. 2002  : Started the normal operation of Allbaro System  
•2003 : Established waste authorization and waste handling permission function  
•2003 : Developed the statistical analysis function of waste 
•2004 : Establishment of disaster recovery center to cope with system failure 
•2006 : Built and operated ARS for users who have difficulties in using the Internet 
•2007 : Launched “Allbaro” a general waste management brand 
•2008 : Announced the compulsory use of Allbaro by MoE 
•2010 : Announced the compulsory use of Allbaro by MoE for C&D waste 
•2011 : Announced the compulsory use of Allbaro by MoE for all kind of Industrial Wastes  

 The system controls the entire process of handling wastes from waste discharging step, 
through transporting step to final treatment in transparent and real-time by on-line. 
 

 
 
 
 

1) Allbaro Transfer Information Management System 
2) Allbaro License/Approval System 
3) Allbaro GIS(Geographic Information System) 
4) Allbaro Wastes Statistical Analysis System 

 Modules in Allbaro System 

Allbaro System (so called E-manifest System of Wastes Management) 
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1) Allbaro Transfer Information Management System 
 

• draws up the list of transfer/acceptance of wastes in the IT based systems (e.g., online, 
RFID, IVR). 

Waste  
Discharger 

Waste 
Collector/ 

Transporter 

Waste  
Disposer 

Completion 

Allbaro System 

Internet 

Internet 

Web server DB server 

Certificate 
authority 

MoE 

Local  
Government 

or 
Environmental  

Office 

Internet 

Register Discharge Info. 

Check Discharge info. 

Register Collection 
& Transportation 

Check Discharge/ 
Transportation Info. 

Register Treatment Info. 

Internet 

Internet 

Modules in Allbaro System 

Check Discharge info. 
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2) Allbaro License/Approval System 

• processes the license/approval of wastes treatment plan from application to final 
disposal by online to simplify the process for the private applicants. 

Modules in Allbaro System 

Applicants Allbaro System 
Local 

Government 
System 

Person in 
 Charge 

Web 
server 

DB 
server 

Web 
server 

DB 
server 

License /  
Approval 

Application 

Certificate 

Transfer 

Receipt 

Check 

Approval 

Notification 
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3) Allbaro GIS(Geographic Information System) 

• provides the information on the distribution of companies by regions, distance search, 
routes analysis for users by tapping into various search terms 

Modules in Allbaro System 
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3) Allbaro GIS(Geographic Information System) 

• provides the location based information about circulation resource exchange  

•Location registration for member 

•Conditional Location Search 

•Detail informations for 
  peripheral items 

Modules in Allbaro System 
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4) Allbaro Wastes Statistical Analysis System 

   All information recorded in the Allbaro System is analyzed to create the statistical data of wastes in the 
region for the supervision of the jurisdiction.   

Modules in Allbaro System 
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Current Management Status of Allbaro System 

1) Current status of E-manifest system(Allbaro System)  

• Allbaro system was developed for business waste management in September 2001. 
 

• For pilot operation stage(1 year), 1500 businesses(large quantity discharge)  were participated in the 
system. 
 

• For 1st legislation stage(optional participation stage) between 2003~2007, participants were increased 
slowly to 22,000 businesses. 
 

• For 2nd legislation stage(compulsory participation stage) after 2008, rapid increase of participants to 
320,000 businesses in 2009 was shown. 
 

• Usage numbers of Allbaro system were 9.38 million in 2011, which is 31 times(331,000) of 2004. 

2) Outcomes of Allbaro system in the effect of environment, economy, and GHG reduction 

• Time saving to treat one case was achieved from 120.4 min. to 5.9 min. compared with the paper 
manifest system.  
 

• Economic saving was achieved by saving papers, postages, and labor. 
 

• Reduction of illegal dumping amount was estimated by 8.8% during 2007 ~ 2009. 
 

• Mass quantity of GHG reduction effects were achieved by paper saving, reduction of illegal 
dumping, waste reduction, and etc. 
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Usage status of Allbaro System 

2,027  2,617  5,046  8,632  
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Economic & environmental effect by Allbaro System 
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Improvement plans of Allbaro System 

• RFID system for medical wastes should be developed for cost cutting and upgrade of management and 
maintenance. 

• To solve the left waste treatment problems at the recycling business failure sites. 

• To reduce the problems of household like waste of business wastes illegally treated with real household 

waste mixed. 

• Integrated management of Allbaro system and EPR system for more effective control the wastes flows. 

• To improve the abilities of analysis and monitoring for the illegal treatment of business wastes. 

• Application of GPS system 

• Construction of information network for business waste supports. 

• Improvement of the business waste classification system 
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References 

• Keco (Korea Environment Corporation) 
– https://www.keco.or.kr/02en/ 

 
• Allbaro System 

– https://www.allbaro.or.kr/index.jsp 

Thank You for Your Attention! 
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Ecological misbehavior 
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• Ecological footprint in 2050- need more than 2 planets (Rio + 20, 
2012 summit) 

 

Lack of focus on sustainable consumption 
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Ecological misbehavior : elaboration  

 

• 119 MT of hazardous substances are 
added to the environment  

• 3,716 MT of fossil fuels are consumed  

• 2,000 MT of Carbon is added to the 
atmosphere from the burning of fossil 
fuels  

• 2 die from drinking of polluted water  

• The world lost an unknown amount of 
biological diversity  
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During 10 seconds  

Source – UNEP  
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Ecological misbehavior: The Sri Lankan context  

• No. challenges identified – 23 

• Critical issues  

• Land degradation due to soil erosion 

• Depletion of coastal resources 

• Inland water pollution  

• Loss of biodiversity 

• Waste disposal 

 

 

• Contribution of corporations  

• Resource extraction  

• Disposal of waste 

• Discharges to environment  

• Emissions 

 

 6 

Source – Ministry of Env. 
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Typical waste management in Sri Lanka  

• Open dumping, open burning 

• Less segregation of waste  

• Backyard operator’s decision  

• Mixed wastes sent with MSW, not aware 

of the fate of our wastes ? 

• Very sizeable footprint  

• Layman’s job 

 

8 
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Waste crisis : popular disposal mechanisms    

9 

Source : Asia Regional Research Program on Environmental Technology, 2004 
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Paradigm shift in waste management industry in Sri Lanka 

10 

• End to end solution 

• Segregation at point of generation, 
know the fate & final disposal 

• Business decision 

• Be a strategic partner for waste 
disposal 

• Reduce carbon footprint  

• Professionalism 

Peace of mind 
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Sustainable waste management approach 

Recovery 

Disposal 
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Cement kiln co-processing  

 Using the cement manufacturing 
process to destruct waste while 
simultaneously manufacturing 
clinker in a single combined 
operation 

Features 

 Flame temperatures 1800- 2000 0C 

 Residence time 4-6 s 

 Total destruction of material under 
controlled conditions 

 No organic residue from the 
process 
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Progress of waste material co-processing 

• 2003 & 2004 started with rice husk, sawdust & used oil 

• 2007 onwards, shredded material started 

• 2009 Higher AF volume co-processed with clinker capacity increase 

• 2010 Moving from agro waste to industrial waste eg: expired 
pharmaceuticals, sludge, pesticide waste etc. 

•2013 stepping in to municipal solid waste 
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• Benefits of sustainable waste 

management to the industry & 

community are, 

• Provides a permanent solution 

to waste management 

problems 

• Reduces emissions and 

greenhouse gases 

• Lessens reliance on fossil fuels  

• Preserves natural resources 
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Value created through sustainable waste management  

Legal Aspect 

Operational  

Aspect 

Environmental Aspects 

Communication & 

Social responsibility 

Occupational Health &  

Safety 
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Professionals for each job  

16 

Highly competent team 

Close supervision  

Waste prequalification 

Customize service  
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Professionals for each job  

17 

     Manual sorting 
Sampling of incoming waste 

On-site waste management  

Waste pre-processing 

Waste transportation  
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State of the art facilities : Pre-processing facility, KEPZ  

• Lorry washing facilities to avoid pollution • Environmental protection precaution    

• 24 hrs Security Camera system to 
ensure the material security 

• Spill Preventive Storage and handling 
area 
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Use best available technologies  
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Use best available technologies  

Feeding Saw Dust by Excavator 

Mixing Saw dust and Sludge in Sludge Mixer  
Final Product   

Feeding Sludge from Sludge Pits 
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Use best available technologies  

Shredder 
Knives 

Textile Waste Stock Pile 
Textile Waste Feeding  

Shredder 

Docking Station Shredded Material 
Conveying 

Shredded Material 

Textile Waste Transferring 

Main Burner 
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Use best available technologies  

Oil Unloading Bay 

Oil Feeding Pump 
Main Burner 

Intermediate Tank (Day Tank) Pre-Heater 

Main Flame 
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Emergency preparedness  

• A dedicated emergency unit was 

established to attend emergency 

situations in waste handling 

• Emergency drills are conducted 

regularly in each Geocycle site 

• Waste handlers are fully trained 

with all possible emergency 

incidents 

 

 

23 
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Awards and recognitions 

24 

Contribution for e-waste Being a CEA e-waste partner 

Green Awards 2011 Gold Award in Green Award 2012 
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Extended commitment  

25 
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Encourage continual improvement 

 Objective 

 To give due recognition to Geocycle customers, as they were the first group of 
companies who came forward voluntarily to mange their wastes in an environmental 
responsible manner.   
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Assistance to reduce footprint further  
 

• Encourage Corporate Environmental 
leadership  

• Guidance on optimum / effective 
resource consumption  

• Waste reduction and recycling  

• Sustainable waste disposal  

• 100% compliance  

• Knowledge sharing  

• Health and safety measures   

• Good governance  

 

27 
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Commitment to reduction of corporations footprint  

“ We must be the change we want to see “ 

 

 

Mahatma Gandhi 
Date of Birth: October 02, 1869  Date of Death: January 30, 1948 
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Randeewa Malalasooriya 
randeewa.malalasooriya@holcim.com 

+94772538771 
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Annexures 
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Introduction to Geocycle 

Geocycle  
Industries 
generating 
waste 

Cement plant  
Waste 

Material compatible with cement 
manufacturing process 

Holcim 

 To provide  Industrial waste generators  a sustainable final destination  to 

their waste by converting diverse waste streams into a compatible material 
for the cement production process, in Sri Lanka 

Our Mission 

Our Vision 

 To be the preferred   total solutions provider  for industrial waste in Sri 

Lanka 

Geocycle is a business unit of Holcim (Lanka) Limited, established to provide 
professional waste management solution to the industrial waste generators. 

Annexure I 
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Geocycle’s global presence 

USA 

Canada 

Ecuador 

Chile Brazil 

Venezuela 

Colombia 

South Africa Australia 
New Zealand 

Philippines 

Vietnam 

Lebanon 

Germany 
Switzerland 

Belgium 
France 

Spain 

Morocco 

Russia 

Czech Republic 

Hungary 
Croatia 

Italy 

Argentina 

Slovakia 

Sri Lanka Egypt 

Romania Bulgaria 

Thailand Mexico 

El Salvador 

Costa Rica 
Nicaragua 

Guatemala 

Azerbaijan 

Indonesia 

CKC SolutionsCKC Solutions

ECOVAL 

Annexure I 
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Annexure I 
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Permits, License and Certifications 

 Entire waste management chain in Geocycle is certified for ISO 
9001, ISO 14001 & OHSAS 18001 and Geocycle laboratory is 
certified for ISO 17025-Laboratory Accreditation 

First Integrated Certificate in  

Sri Lanka from DNV 

Generic permit for schedule waste 

co-processing from PEA NWP 

Scheduled & non hazardous waste collection, 

Transportation & preprocessing license from CEA 

Annexure I 
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Waste co-processing 
 

 Using the cement manufacturing process 
to recycle, reuse, or treat waste while 
simultaneously manufacturing cement in 
a single combined operation 

Features 
 Flame temperatures 1800- 2000 0C 
 Residence time 4-6 s 
 Total destruction of material under controlled conditions 
 No organic residue from the process 
 

Annexure I 
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Our wide rage of services  

• Waste management solutions 

• Collection 

• Transportation 

• Pre processing and Co processing 

 

• Consultancy Services in 
waste management activities 

• In house waste management 

 

 

 

Annexure I 
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Non-hazardous wastes  

• Biomass (saw dust, rice husk, wood etc.) 

• Fabric wastes 

• Industrial waste plastics and polythene 

• Industrial rubber related products  

• Glass 

• Porcelain / Ceramic wastes 

• Mill scale / Iron slag 

• Tiles & brick wastes  

• Fly ash / Bottom ash  

• Branded products ( branded garments, branded consumable,  

    confiscated cigarettes etc ) 

Annexure I 
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Hazardous wastes / Scheduled  

• Industrial sludge (Treatment plant sludge, petroleum sludge, ink 
and dye contaminated sludge etc ) 

• Mineral oil & oil contaminated wastes (liquid, semi liquid)        -  

• Solvent wastes (halogenated & non-halogenated)                   -  

• Waste paints, lacquers, varnish etc.  

• Waste agrochemicals, pesticide, insecticides etc.  

• Waste pharmaceuticals  

• Wood preservative wastes 

• PCB, PBB, PCT wastes  

• Containers & solid waste contaminated with hazardous materials 

Annexure I 
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Laboratory services  

 

• Analysis and testing 

• Registered in the CEA 

• ISO 17025 certified 

• Accredited by Sri Lanka Accreditation 
Board 

• Heavy Metal Analysis 

• PCB analysis 

• Heat Value, Flash Point, Viscosity 
Analysis 

• Sulphur, Chloride Analysis 

 

 

Annexure I 
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Geocycle Environmental Services - September 2008 40 

Total solution services for CDPLC  

Type of waste Before Geocycle 
operations 

Current  
operations with 
Geocycle 

Used Copper Grit 

Municipal land filling Used as an 
aggregated in 
cement block 
manufacturing 

Sludge 
Municipal land filling Cement kiln co-

processing 

Waste Oil  
Sold to cottage 
industries via 
contractors 

Cement kiln co-
processing 

Food waste from 
Kitchen 

Municipal land filling To a farm as 
livestock for pigs 

Coconut Shells 

Municipal land filling Used as a raw 
material in 
activated carbon 
manufacturing 

Polythene 
Municipal land filling Cement kiln co-

processing 

Cardboard Municipal land filling Recycling  

Annexure II 
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HLL is more committed towards proactive env 
management.. 

• Proactive ecology management through thorough biodiversity 
surveys with IUCN partnership 

Semi wetland under monitoring 
Naturally vegetated semi 
wetland under monitoring 

Annexure III 
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• IUCN & HLL Partnership program on biodiversity management 
and ecological enhancement 

• First ‘Chemical leasing promoter’ in Sri Lanka with UNIDO and 
NCPC 

• State – HLL joint ventures / partnerships 

• Supported Central Environmental Authority in hazardous 
waste manifest preparation 

• Act as the industrial technical partner in ‘Stationery Sourced 
Emission Standard – Sri Lanka’ – developments 

• Experiences sharing and capacity building of regulators on 
‘HM & PCDDF sampling & monitoring’ in gaseous phase – 
annually 

• Steering committee member ‘POPs & PCB National Action 
Planning’ – Basel Convention 

• First private party working with the Paelaeobiodiversity Study 
group – MoENR & Archeology Dept 

 

 

Partnering with state & UN bodies 
Annexure III 
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Supports to improve Solid Waste Management in Puttlam 
Municipal Area with IUCN 

• We support to : Start up a 
solid waste recycling center 
and composting center 

• Further assisting to 
ecologically dispose the sorted 
plastic / polythene waste 

Annexure III 
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Rehabilitation of Mined Corals with IUCN 

• Deployed 15 structures at 
Unawatuna using Holcim cement 

• Regular monitoring on coral  

Annexure III 



Environmental friendly disposal through Holcim 
Lanka (Pvt) Ltd. 

Disposal of electronic waste 
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• Store permanently 

• Retrievable storage 

• Can be inspected and periodically retrieved. 

• Secure landfills 

• Modern, complex landfills with multiple liners and 
other impervious layers and monitoring systems. 

Hazardous Waste - Management Options 



5S is a system to reduce waste and optimize productivity through 

maintaining an orderly workplace. 



How 5S concept is effectively 

practiced at Maliban. 



• Maliban has formed quality circles in all 
departments in order to encourage employee 
suggestions  to resolve work related problems 
and achieve company objectives through team 
work. 

• They have been rewarded for high 
performances at the annual quality circle 
conventions. 

Quality Circles 





Emission of acid 
fumes 

ASPECT IMPACT 

Cleaning 
utensils mixing 
chemical room 

Release of O3 
depleting 
substances 

Generation of 
waste water 

ACTIVITY 

Water 
Contamination 

Ozone depletion 

Air pollution 

   
 S

IG
N

IF
IC

A
N

T 

   
 M

A
N

A
G

EM
EN

T 
P

R
O

G
R

A
M

S 

CONTROLS 

Air 
conditioning 

Battery 
charging 

Environmental 
concerned 

parameters x  
Management 

concerned 
parameters x  

Controls 
related 

parameters 
= 

Total 
Environmental 

Impact  

Environmental Aspect Evaluation 





Environment Management Project 
 
Setting up a Waste Water Treatment 
 
Waste water is discharged water from production activities, 
lunch rooms and wash rooms. For a month an average  of  
about 180,000 gallons of water is consumed.  
Water released from production activities and lunch rooms 
are collected into tanks through fat traps are collected 
manually and disposed as semi solid waste. They are used 
for making animal feed by waste contractors. Waste water 
treatment plant was set up  to treat the separated water by 
spending more than 20 million rupees. Treated water is used 
for watering the garden and washing toilets. 
 
  

Environment Management Project 





Project for 
reduction of  
energy cost  
( ISO 50001 

certification) 

Bio gas project in 
collaboration 
with Arpico 

Project  for 
minimizing heat 
loss from baking 

ovens   

2013 2014 2015 

Future Development Plans 





Beneficial use of MSW 
for Industries 
Challenges in an Asian context with example from 
China 

   Ib Larsen 

   Regional MSW System Development Manager, Holcim Asia 
Network 
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Content of presentation 

• MSW processing for absorption by cement kilns in 
general 

• Additional issues for MSW processing in an Asian 
context  

• Very high organic content and moisture 

• Strong informal sector  

• Current activities to manage the additional issues 
for ASIA 

– Waste drying processes and projects  

– Bio-drying. Holcim plant in China  

• Conclusion  
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Processing MSW for kiln absorption 

• MSW is especially difficult to upgrade for positive use 

• MSW is a mix of all materials that humans use  

• Upgrade always requires a complex number of 
processes: 

• Pre-shredding (bag-opening and initial size reduction) 

• Manual separation of recyclables and unwanted items  

• Screening/removal of undersized waste (fines and organics 
for compost or stabilising).  

• Removal of metals and possibly PVC 

• Mechanical sorting of remaining process waste (positive or 
negative manual sorting, air-classifying, gravity  
separation) 

• Shredding of the process waste and subsequent       
removal of fines in 15-20 mm screens 

• Size reduction, depending on specific usage 
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Processing Municipal Solid Waste –Asia 

• MSW in  Asia  

• very high content of putrescible organic waste    (food waste) 
• Very high moisture content 

• Combustion value negative or very low 

• Sorting extraordinary difficult:  
     (Waste fractions stick together – mud) 

• A large informal sector is active in waste sorting 
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Typical  waste composition - Europe and Asia 

COMPONENT 

ASIA 

(JAKARTA) 

PERCENTAGE 

(%) 

TYIPICAL 

EUROPE 

PERCENTAGE 

(%) 

Food and Yard Waste 67 20 

Paper 6 40 

Plastic 17 6 

Metal 0.5 8 

Glass 1 8 

Other (textiles, stone, sand, etc.) 8.5 18 

TOTAL 100 100 

Moisture content % 55-60 20-25 
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Requirements for waste to be combustible 



7   

Informal material collection (Jakarta)  

Recycling level: 
• Recycling at households and during collection: 20-25% 

• Recycling at landfill:                                        5-10% 

Components: 
• Households selling the recyclables to vendors  

• Collectors and scavengers operating at  

• household waste piles and bags 

• Hand chart collection 

• temporary storage sites  

• Collection vehicles  
• Landfill  

Materials: 
• At households and during collection: 

• Glass, metal and rubber (close to 100%)  

• Wood and plastic (approximately 50%).  

• At the landfill:  

– low grade thin plastic bags and wood.  
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Informal material collection 

• Any solution will have to respect the 
livelihood of the informal waste sector 

• Establish sorting facilities with improved working 
conditions in front of the waste processing  

• Engage informal sector for the sorting activities  
• Informal sector owns recyclables 
• Informal sector are employed  
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Adopted waste drying methods in Asia  
Thailand Vietnam 

Vietnam India India 
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Adopted waste drying methods in Asia  

• Sun-drying or storage dewatering: 

Highly space demanding (slow process)/ weather depending 
 

• Hot-air and mechanical press dewatering: 

High energy demand  
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Holcims solar drying plant Sri Lanka  



12   

New development for Asia: Bio-drying 

• Include the organic 
fraction (or parts hereof) in 
the fraction for cumbistion 

• Utilise the heat from the 
natural decomposing of 
organic material to 
evaporate moisture 

• Remove the vapor by 
slight airstream 

• processes:  
• under semi-permeable 

membranes 
• in chambers 
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Membrane bio-drying principles 

© CONVAERO Malaysia Sdn. Bhd.

Membrane

Cover

O2- Sensor

Cover-
sealing

Heat

Odour
Moisture

CO2

Temperature profile-

probe

Weather 

Germs

Bacteria

air air

Bio-Dry™: Cross- Section of Waste or 
Biomass Heap with Bio-Dry™ Membrane
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Membrane bio-drying plant  
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Holcim chamber bio-drying testing   

Vietnam 

Guatemala 
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             Bio-drying plant China 
 

Huaxin Cement, 
Holcim China 
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Chamber bio-drying principles 
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Outputs from bio-dry plant  

Material % 

RDF 50 

Stone and glass   9 

Fines 15 

Metal   1 

Evaporation and water run-off 25 
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Conclusion    

• Preparing MSW to be absorbed by cement kiln is a 
complex process   

• The wet waste with high organic content in Asia 
necessitates drying as an additional step to the MSW 
processing to prepare for combustion 

• Bio-drying as the additional step allows for very high 
levels of landfill avoidance due the inclusion of the 
organic waste in the combustible fraction and reduces 
costs for the drying process 

• Holcim is committed to assist the society in solving the 
problem with disposal of MSW and to assist society in 
developing and implementing the most efficient 
technologies and processes 
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Because tomorrow matters 
 

 

 



HAZARDOUS WASTE GENERATION ,  
MANAGEMENT & CURRENT SITUATION IN SRI 

LANKA 

K.H. Muthukudaarachchi,  

Deputy Director General  

Environmental Pollution Control Division,  

Central  Environmental Authority 
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Hazardous Waste: 
 

  The term hazardous waste refers to any 
solid, semisolid, liquid, or gaseous waste 
that cannot be handled by routine waste 
management methods because of 
biological, chemical or physical properties 
that may pose a danger to living 
organisms, materials, structures, or the 
environment. In some cases it may be a 
mixture of solid, liquid or gaseous 
components. 
 



Hazardous substances include, but not limited 
to; 

  poisons,  

  Explosives 

  Flammables 

  Oxidizers 

  Irritants 

  Explosives 

  Pesticides 

  acids, caustics,  

  pathological waste and radioactive wastes.  



ISSUES; 

• Non-availability of a proper facility for the 
disposal of HW in the country 

• Lack of adequate testing facilities in the 
laboratory 

• Lack of proper procedures for implementation 
of HWM regulation (set formats / guidance 
manuals etc) 

 



ISSUES; contd….. 

• Lack of an insurance scheme to cover the risk 
arising during handling of HW 

• Lack of resources 



Waste Management Hierarchy 

Reduce 

Reuse 

Recycle 

Energy Recovery 

Safe Treatment 

Zero 

Waste 

CO2 

Reduction 



Major HW generating sectors covered under 

the SWML procedure  
• Agro chemicals repackaging  
•Textile washing & Dye  industries  
• Waste oil handling & processing  
• E –waste processing  
• Tyre Manufacturing  
•Healthcare waste management 
•Power generation  
•Metal processing industries  
 



Current Disposal practices 

• Dispose along with the Municipal 
waste 

• Market the scrap containers 
• Burring 
• Thermal destruction  



Measures currently adopted ; 

 

 Direction of certain hazardous waste to 
dispose at Holcim Cement Kiln 

 Promotion exportation of (certain) HW 

 Temporary storage at the site of generation 



Private sector involvement in the HWM   

• Geocycle (Pvt) Ltd – destruction of HW 
under the Thermal destruction  

• Asia Recycling  - Recycling of florescent 
bulbs  

• Finlay Rentokil (pvt) Ltd – Management of 
clinical waste  



 
Techniques could be used to manage HW; 

 

• Promote recycling 
• Encourage CP interventions (through 

EPL procedure)-to reduce quantity of 
waste 

• Development of guidelines on proper 
handling of hazardous wastes 
 



No. 924/13 of 23rd May 1996  to 

 provide regulations with regard to the 

 Hazardous Waste Management.  
 

1996 

2008 

2009 
2014 

2018 

Target –establish  

secured 

 landfill site  

History of HW Legislation 

2016 

Act on the Control of 

Trans-boundary Movement 

of Hazardous Wastes & 

Their Disposal 

Promotion of Installation 

of Waste Disposal 

Facilities (E-waste, CFL, 

Clinical waste) 

Published guidelines for  

the management of  

scheduled waste  

Amended the existing  

regulation on HW 

(924/13) &  introduce 

list of scheduled waste  

to new regulation ( No 1 

of 2008)  



E waste as  a HW , What is E Waste 

• E-Waste for short - or Waste Electrical 
and Electronic Equipment (WEEE) - is 
the term used to describe old, end-of-
life or discarded appliances using 
electricity.  

• It includes computers, consumer 
electronics, fridges etc which have 
been disposed of by their original 
users. 

http://ewasteguide.info/glossary/term/727
http://ewasteguide.info/glossary/term/247


Why It is a Problem 
• E Items are complicated assembly of more 

than 1,000 materials, many of which are 
highly toxic, such as chlorinated and 
brominated substances, toxic gases, toxic 
metals, biologically active materials, acids, 
plastics and plastic additives. 

• Most consumers are unaware of the toxic 
materials  



Result ? How they stored 



Burned to get the valuable 
metals 

• This releases heavy metals such as lead, cadmium and 
mercury into the air and ashes & emits carcinogenic 
gases 



At their back yards 
 



Management Tools 

• Producer Responsibility 
• Polluter pays principle 
• Regulations 



E  Waste Management 
• Regulation  

• e waste has been prescribed as scheduled waste that 
requires a license for handling by the National 
Environmental (Protection & Quality) regulation No. 
01 of 2008 published by the gazette notification No 
1534/18 on 01.02.2008. 

 

• According to this regulation; 

• Generator, Collector, Transporter, Storer, Recycler, 
Recoverer ,Disposer  

 Should obtain the License for Scheduled waste 
Management From the CEA 

 



         Initiatives Taken by the CEA  
M-Waste Management Programme 

In 2009 CEA signed MOU with Dialog to to  

establish islanwide collection systems for used  

Mobile Phones 

 

 

 
 



• Cooperate E waste Management 

Programme 
• 2010 CEA entered in to an MOU with 14 partner 

companies to manage E waste in national level. This 

programme implements under common theme  

 “ Ensuring an E waste Free envionment” and logo  

 



•Organizing E Waste Drop-Off events 
 

Considered as one of the most successful practices 

 
Average 3 tones of E waste had been collected in one event 

 



 
Society in Harmony with Nature 

Enjoyment & Succession of the Blessings of Nature 
 

Significant Reduction of 
 GHG Emissions 

Low Carbon Society 

 

Resource Recirculation 
 by 3R  

Sound Material-cycle 

Society 

Sustainable  

Society 

Ecosystem &  
Environmental load 

Climate change 
 & Ecosystem 

Climate change & energy/resources 

Concept of Sustainable Society 

Source: Annual Report on the Environment and the Sound Material-Cycle Society in Japan 2008  



Green industry activation  

Green Technology Development 

 Next generation new 

& renewable energy, 

Clean fossil fuel 

energy (IGCC,CCS), 

Solar photosynthesis, 

Artificial sun 

 Green home, Green 

TV, etc. 

 Construction of‘ next generation green  
   technologyindustry cluster’  
 Construction of high intelligent green network     

Obtainment of  
Competitiveness 
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Green Market Pre-occupation 

Green industry global 
standard preoccupation 

Hydrogen fuel cell, solar 
energy etc. 

 Green Technology Industry as New Growth Engines 
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