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Abstract Impinging local environmental problems on the
one hand and constantly persuasive climate change con-
cerns on the other put developing Asian cities in a dilemma
as to which direction they should channel their efforts.
While local matters are their immediate mandate, increas-
ing awareness of climate change vulnerabilities adds weight
to global problems. In this context, the concepts of co-ben-
efits and ancillary benefits play an important role in aligning
climate change concerns into sector-specific developmental
goals. This article presents the conceptual aspects of co-
benefits and the integration of climate concerns into sus-
tainable development goals. The possible synergies between
these two different but very important strategic pathways
are examined along with possible ways to align them. The
bottlenecks that can occur during such integration are also
highlighted.

Key words Climate change - Co-benefits - Solid waste
management - Sustainable development

Introduction

Counting from Kyoto, climate change negotiations have
been proceeding for over a decade, and now it is time to
speed up the trickle-down process in order to establish local
actions. Although climate regimes are set up on the inter-
national stage, local regimes, which are usually sector
specific, get all the attention of national planning and imple-
mentation. States, at the national level, set their develop-
ment objectives and all the planning and development
efforts center around those targets. Co-benefits (derived

S. Yedla - H.-S. Park
Department of Civil and Environmental Engineering, University of
Ulsan, Ulsan, Republic of Korea

S. Yedla (P)

Indira Gandhi Institute of Development Research (IGIDR),
Mumbai 400 065, India

Tel. +91-22-28416533; Fax +91-22-28416399

e-mail: sudhakar@igidr.ac.in

from the concepts of environmental externalities) present
the much needed interface for these two most important
regimes, which receive different levels of priority both from
national and local policy makers. Co-benefits provide the
necessary bridge for the alignment of climate change con-
cerns with national development objectives. Co-benefits are
contextually substantive as we look at climate change and
sustainable development in a holistic framework in the light
of the ongoing post-2012 negotiations. In this article such
efforts at the sector level are analyzed with particular
emphasis on municipal solid waste management in Asian
cities.

Waste management issues — why are they unique in
developing Asian cities?

At different stages of economic growth, cities face different
kinds of environmental problems.' For instance, cities with
less development face a problem of lack of sanitation facili-
ties resulting in unhygienic conditions and the spread of
infectious diseases. With increasing economic growth, such
problems disappear, slowly giving rise to different problems
such as industrial wastewater and air pollution. As eco-
nomic growth proceeds, environmental problems transform
into rich lifestyle problems such as higher energy use,
increased waste generation, and related problems.*” Many
developed cities in Asia have undergone these stages and
are facing different kinds of environmental problems
according to their respective levels of economic growth.”
Figures 1 and 2 depict the dynamic nature of such environ-
mental problems.

According to this model, the problem of waste handling
gains significance only after cities reach the stage of con-
sumption-related problems, which in itself is an indicator of
having reached the economically developed stage. At this
stage, the waste handling problem stems from the quantity
of waste to be handled, rather than from the quality of
waste management. As cities go through the economic
development process, they acquire the necessary infrastruc-
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ture to handle the waste generated. Cities at the developed
stage usually have a lower organic content in their munici-
pal solid waste (MSW) and have formal recycling systems
in place, and it would be relatively easy to handle the waste
if it were not for the quantity.

Developing Asian cities, due to the increased contribu-
tion of the services sector to GDP, have started experienc-
ing increasing per capita income and hence additional waste
generation. The influence of Western throwaway culture
has only added to the otherwise increasing waste genera-
tion. Because the cities have not reached the desired eco-
nomic levels, according to the conventional stage model,
they fail to augment their infrastructure to handle the
increasing piles of garbage. Even before the growth in infra-
structure and necessary awareness of waste handling at the
household level, the volume of waste has started to increase,
resulting in:

— uncontrolled littering

— ahigher degree of moisture in MSW (indicative of a poor
economy) and also dumped reusables/recyclables (due to
the increasing throwaway culture)

Economic Development

— uncollected waste on the streets
— mounting open dumps
— lack of funds to handle the waste.®’

This peculiar situation has left cities with huge quantities
of garbage coupled with high organic content. With poor
awareness levels and participation from the public, which
could be linked to the economic development status of the
city and the high organic content of the waste, it has become
a Herculean task for the municipalities to handle the
garbage in terms of both quality and quantity.*’

Solid waste management scenario in developing
Asian cities

As explained in the previous section, waste management in
developing Asian cities is a peculiar problem and hence
models from the West may not prove effective in the Asian
and the Pacific region. The solid waste management system
in developing Asian cities is typically characterized by:



— no segregation at source/lack of participation
— insufficient collection
— inadequate final disposal.”

Most cities in this region do not collect all the wastes
generated, with their waste collection efficiencies ranging
between 50% and 70%.'*" Uncollected waste is often
thrown into the streets, vacant lots, and bodies of water.
Open burning of waste is a common sight and it adds to
severe air pollution problems.”*"

Open dumping is the most common waste disposal
method employed in most of the cities in the region.'"
Although sanitary landfills have been attempted in a few
cities, they remain episodic. Open dumping pollutes the air,
water, and land. It poses serious health threats for slum
dwellers in the vicinity and also for scavengers who spend
most of their time on these open dump sites picking out
waste with some economic value.”"*"*'* Rag picking activity
is predominant in this region, and millions of rag pickers
make their living from scavenging."

MSW in this region has a very high organic content.
Table 1 shows the high organic content in MSW, which
poses problems as well as opportunities. Decomposed
organic waste in open dumps and landfills contributes to
climate change (via methane emissions) due to the prevail-
ing anaerobic conditions beneath the top layers of the
garbage." Landfills account for about 11% of anthropo-
genic greenhouse gas (GHG) emissions, and this source is
slowing growing as one of the major GHG contributors in
the region. At the same time, the high organic content could

Table 1. Fraction of organic waste in municipal solid waste in Asian
cities

City Fraction of compostable (organic) waste
Jakarta 74%
Indian cities 75%
Katmandu 80%
Dhaka 84%

Fig. 3. Asian policy makers at a crossroads.
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serve as an advantage, allowing the conversion of MSW into
organic manure by means of aerobic composting, vermi-
composting, or even pig cultivation.

Policy makers at a crossroads: local priorities
vis-a-vis global concerns, which way to go?

Developing countries, with poor waste management effi-
ciency and high organic content in their wastes, coupled
with increasing populations, are set to face a major chal-
lenge in managing their waste in a sustainable way. The high
organic content not only poses handling problems but
further worsens the situation by contributing to GHG emis-
sions.*' Cities in developing countries suffer from serious
financial restrictions, and efficient management of their
wastes is a Herculean task. On the other hand, concerns
about climate change are gaining momentum, and develop-
ing countries such as India and China are being constantly
persuaded to join hands in fighting climate change. With the
post-Kyoto mechanisms being discussed, cities are to take
active part in the execution of these efforts to fight climate
change."”"" But developing Asian cities are struggling to
handle the local and highest priority problems such as MSW
management and control of air pollution from automobiles,
let alone attending to climate change mitigation. With
impinging local priorities and increasing persuasion to
adopt climate-friendly measures, Asian cities, which are in
financially difficult situations simply delivering their civic
services, are in a great dilemma regarding which way to go:
to continue to augment the civic services and take care of
local environmental problems (thus risking climate vulner-
abilities) or to attempt to respond to the call for climate
protection and risk jeopardizing local environmental priori-
ties.” Figure 3 presents a graphical representation of this
situation.

With a higher level of certainty on climate change than
ever before, and with increasing awareness around the
world, sooner or later every country has to play its role in
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fighting this global environmental problem. While local
environmental and ecological problems are addressed by
national policies, national planning, local regulations, and
various developmental goals (such as national development
goals and millennium development goals), climate change
issues are addressed only at the international and national
levels. Such policies do not trickle down to the city
level. Setting ourselves toward the post-Kyoto regime and
the problems of ecologically overloaded urban agglomera-
tions, it is time to make city administrations participate in
climate change mitigation measures.

However, dealing with climate change explicitly could be
expensive for Asian cities and is expected to cost several
trillion dollars over this century."”” Given this fact, address-
ing both these important aspects of the environment, i.e.,
local priority environmental issues and climate change,
presents a daunting task to both policy makers and research-
ers. Applying the concepts of co-benefits could be a poten-
tial approach to address these two distinct strategies
converging toward a common goal of sustainable
development.”?'

Co-benefits approach: the basic constructs

Co-benefits are derived from externality concepts where an
externality is defined as an unintended and uncompensated
side effect of someone’s action on another person.”” There
are three types of externalities: positive, negative, and pecu-
niary.”>” While positive externalities are called external
benefits (co-benefits), negative externalities are termed as
external costs (co-damages). Further, co-benefits can be of
two types: intended co-benefits, which are also called ancil-
lary benefits, and unintended co-benefits.”

Fig. 4. Policies to control environmental
pollution and the resulting co-benefits and
ancillary benefits (developed by authors
based on OECD™)

Policy-induced emission changes work through the envi-
ronmental system and eventually feed back into the eco-
nomic system. Depending on institutions such as markets
and taxes, they may transform into environmental exter-
nalities or nonenvironmental externalities.”” Therefore, in
order to derive the complete benefits of the system, all these
costs and benefits, both intended and unintended, need to
be accounted for."**

Any policy, in addition to the intended benefits, will have
a set of co-benefits and ancillary benefits. However, such
benefits vary from policy to policy. Figures 4 and 5 present
such a stream of benefits resulting from policies to protect
the local environment and policies to mitigate climate
change, respectively.

In conventional accounting, only the targeted outputs
are considered and other benefits resulting from the same
policy initiative are ignored. For instance, while implement-
ing policies to control local pollution, the benefits of green-
house gas mitigation, improved health, and economic and
social benefits (e.g., employment generation and improved
living standards) are not accounted for, thus leaving the net
benefits of the policy measure understated. Such inclusive
assessment provides a much-needed bridge between climate
concerns and local priorities and can help align them for
sustainable development.

Why should development and climate concerns be
aligned?

Applying conventional perspectives, development is seen as
a threat to the climate, and climate change is treated as a
barrier to development.'”” However, with increasing under-
standing of the problem and with awareness among the
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Fig. 5. Policies to mitigate climate change
and the resulting co-benefits and ancillary
benefits
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Climate Change Policies and the Co-benefits
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various actors involved, the conception of the interaction
between development and climate change is changing
rapidly. Under the development and climate perspectives,
the pathways to achieve sustainable development goals are
found to be climate friendly.”

Many policies targeting sector-specific issues have proven
to be climate friendly.” For instance, Indian MSW manage-
ment rules issued by the Government of India in 2000
require all waste management bodies (municipalities) to
dispose of their organic waste in properly designed landfills
(sanitary) with mandatory gas flaring. This national policy
target to improve waste management also controls GHG
emissions, which is a co-benefit. In another study by the
authors, it was observed that CO, mitigation strategies have
resulted in similar co-benefits (control of local pollutants)
as that of strategies to control particulates and hydrocar-
bons (with CO, control as a co-benefit).”’ China has been
employing a waste-reduction approach (i.e., reduce, reuse,
recycle, the 3Rs) as a part of its waste management strate-
gies, which in turn have helped in controlling GHG emis-
sions (a co-benefit).

Therefore, strategies for sustainable development and
climate change have many common elements, and aligning
these would reduce costs and minimize welfare losses. As
shown in Fig. 6, such streamlining of climate change policies
and environmental and development policies would result
in comprehensive benefits at much lower incremental
costs.

A recent study in India suggested that a joint mitigation
strategy for CO, and SO, would be able to save $400 million
over a period of 30 years.” In another similar study by the
author, it was reported that the mitigation cost of carbon
from the urban transport sector (marginal abatement cost)
is comparable between CO, mitigation strategies and par-
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control cost technology
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ticulate and hydrocarbon (local pollution) control strate-
gies. Thus, aligning climate concerns with sustainable
development pathways would result in integrated and
socially optimal solutions.”” However, as a first step, one
needs to identify the synergies between these two distinct
but connected strategies.

Synergies between climate change concerns and
sustainable development goals

National development objectives are set by the planning
commission of the respective countries and they are aug-
mented by local regulations. Development goals set by
international bodies such as UN Millennium Development
Goals (MDGs) are in general alignment with national
developmental goals of the respective countries. However,
despite increasing awareness of climate change issues, no
mechanisms are in place to transform the national-level
climate change mitigation policies into city-level action
plans.

Implementation of national development plans result in
certain climate change benefits (in terms of co-benefits).
Further, integrating climate change concerns into develop-
ment goals by means of identifying synergies between them
would help align climate concerns and development strate-
gies, leading to sustainable development. This section
explains such synergies by taking up Indian development
objectives vis-a-vis UN MDGs and their synergies with
climate change mitigation. Table 2 presents various policy
measures and goals developed as a part of national develop-
ment and environmental protection strategies and their
interface with climate change.
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Fig. 6. Integrated policies to control local
pollution and greenhouse gas emissions and
the resulting co-benefits and ancillary
benefits
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Table 2. Developmental and environmental plans and their interface with climate change

Millennium development goals

India’s national plan targets

Climate change synergies

Goal 1: Eradicate extreme poverty and hunger

Targets: halve, between 1990 and 2015, the
proportion of people with income below $1
a day and those who suffer from hunger

Goal 7: Ensure environmental sustainability

Targets: Integrate sustainable development
principles in country policies/programs to
reverse loss of environmental resources

Target: Halve by 2015 the proportion of
people without sustainable access to safe
drinking water

Double the per capita income by 2012

Reduce poverty ratio by 15% by 2012

Contain population growth to 16.2%
between 2001and 2011

Increase forest cover to 25% by 2007 and
33% by 2012 (from 23% in 2001)

Sustained access to potable drinking water
for all villages by 2007

Electrify 80000 additional villages by 2012
via decentralized sources

Cleaning of all major polluted rivers by 2007

Income effect would enhance choices for
cleaner fuels and adaptive capacity

Reduce greenhouse gas (GHG)
emissions due to lower population

Enhanced sink capacity, reduced GHG
and local emissions; lower fossil
imports; reduced pressure on land,
resources, and ecosystems

Higher adaptive capacity from enhanced
supply of water, health, and education
in rural areas

and other notified stretches by 2012

National transportation policy highlighted the need to
adopt alternative fuels such as biodiesel as a strategy to
achieve energy security. Such policies, although targeted in
terms of development would essentially contribute signifi-
cantly to mitigate climate change. Thus, from the viewpoint
of developing countries such as India, it is more important
to adopt “sustainability” in their development pathways
because it has tremendous potential to control climate
change. However, such co-benefits need to be accounted
for.

Against the argument that climate protection measures
are expensive and affect developmental pathways nega-
tively, particularly in the context of developing countries,
identifying synergies and integrating the co-benefits into
sustainable development pathways would certainly take us
much closer to climate protection, with all countries partici-
pating actively.

Sustainable development pathways are, more often than
not, climate friendly. However, integration of climate con-

cerns into development objectives depends on “assessing”
such tangible co-benefits from different sectors. For instance,
a decentralized community-based composting model in
Dhaka, the aim of which was to achieve better waste man-
agement in the city, is estimated to reduce CO, emissions
by 90000 tons/year by reducing the waste reaching landfill.
It has the potential to generate a thousand jobs as well.’
High-end waste and resources management approaches
such as the development of eco-towns and eco-industrial
parks (EIPs) could result in substantial GHG savings along
with reduced waste generation and energy consumption.”™
Such attempts can be further merited by accounting for
other co-benefits such as waste reduction and cost savings
from the use of methane as energy, a reduction in fuel for
transportation of waste, and savings in land. However, mea-
suring such co-benefits provides a major challenge to the
city administrators in this region.



Barriers to the promotion of co-benefits and
conclusions

Promoting the co-benefits approach suffers from various
barriers:*

— lack of awareness of the co-benefits
— lack of capacity to quantify co-benefits
— differences in priority/interest of the sector.

Developing a framework for mainstreaming climate change
in national development strategies may provide a solution to
these barriers. It is essential to set up new institutions to
facilitate the integration of climate concerns into national-
and state-level policy making. A more important aspect is to
improve awareness among various actors and also to make
efforts to achieve inclusive valuation of various policies.

While local matters are the immediate mandate of
local- and city-level policy makers, increasing awareness
of climate change vulnerabilities adds weight to global
problems. Thus, the concepts of co-benefits and ancillary
benefits, where synergies between these two competing
aspects are highlighted, play an important role in aligning
climate change concerns with sector-specific developmental
goals.

Co-benefits as an approach to mainstream climate
concerns in sector development objectives, especially in
transportation, agriculture, and waste management, with
emphasis on energy use and conservation measures, have
the potential to play a major role in the post-2012
negotiations.

Acknowledgments An carlier version of this article was presented at
the Third Expert Meeting on Solid Waste Management in Asia and
Pacific Islands held at Okayama, Japan, November 7-9, 2007. The cor-
responding author is a visiting professor at the University of Ulsan
under the prestigious Brain Pool Programme of the Korean Govern-
ment. Support provided by the Brain Pool Programme and the Uni-
versity of Ulsan is highly appreciated. The authors are thankful to the
anonymous reviewers for their valuable comments in improving this
manuscript.

References

1. Bai X (2002) Process and mechanism of environmental change: an
evolutionary view. Int J Environ Pollut 19(5):528-541

2. Bai X, Imura HA (2000) Comparative study of urban environment
in East Asia: stage model of urban environmental evolution. Int
Rev Environ Strat 1(1):135-158

3. Yedla S (2002) Environmental evolution of Mumbai. Commis-
sioned paper, Institute of Global Environmental Strategies (IGES),
Tokyo

4. Yedla S (2006) Dynamics of environmental problems in Mumbai.
J Clean Technol Environ Policy 8(3):182-187

5. Satterthwaite D (1997) Environmental transformations in cities as
they get larger, wealthier and better managed. Geogr J 163(2):216—
224

6. Kansal S (2004) Analysis of some environmental problems in
India: case studies from rural and urban areas. PhD thesis, Indira
Gandhi Institute of Development Research, Mumbai

7. Yedla S, Kansal S (2003) Economic insight to MSW management
in Mumbai. Int J Environ Pollut 19(5):516-527

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

129

. Yedla S, Parikh JK (2002) Development of purpose-built landfill

system for the control of methane emissions from municipal solid
waste. Waste Manag 22(5):501-506

. Yedla S (2007) Decision making in environmental management —

prioritization of strategies for the replication of Dhaka’s commu-
nity-based decentralized composting model using AHP. IGIDR
Working paper WP-2007-10, Mumbai

Imura H, Yedla S, Memon MM, Shirakawa H (2005) Urban envi-
ronmental issues and trends in Asia: an overview. Int Rev Environ
Strat 5(2):357-382

Institute for Global Environmental Strategies (IGES) (2005)
Urban environmental challenges in Asia. IGES, Tokyo

Parikh JK, Parikh K (1997) Accounting and valuation of environ-
ment, economic and social commission for Asia and the Pacific.
United Nations, New York

Yedla S, Parikh JK (2001) Economic evaluation of LFSGR for
MSW management: a case study. Int J Environ Pollut 5(4):
433-447

Yedla S (2003) Development of techno-economic integrated
models: LESGR and aerobic composting for municipal waste man-
agement. Environ Dev Econ 8(4):655-677

Yedla S, Parikh JK, Shrestha RM (2003) Sustainable transporta-
tion — impact of CO, mitigation strategies on local pollutants. Int
J Environ Pollut 19(5):475-482

Yedla S (2005) Modified landfill design for sustainable waste man-
agement. Int J Global Energ Issues 23(1):93-105

Enayetullah I, Sinha AHMM (eds) (2004) Decentralized compost-
ing: experience of waste concernin Dhaka, Bangladesh. UNESCAP,
Bangkok

Peavy HS, Rowe DR (1989) Environmental engineering. McGraw-
Hill, New York

Cline WR (1992) The economics of global warming. Institute for
International Economics, Washington, D.C.

OECD (2003) The forgotten benefits of climate change mitigation:
innovation, technological leapfrogging, employment and sus-
tainable development. ENV/EPOC/GSP(2003)16/FINAL, OECD,
Paris

OECD (2000) Ancillary Benefits and Costs of Greenhouse Gas
Mitigation, Proc. IPCC, Workshop co-sponsered by IPCC, OECD,
REF, Statistics Norway, USDoE, US EPA and WRI. 27-29 March
2000, Washington, D.C.

Turner RK, Pearce D, Batman I (1994) Environmental economics.
Harvester Wheatsheaf, New York

Tietenberg T (1996) Environment and natural resources econom-
ics. Addison Wesley, New York

Kleijn, Rene, Voet, E. (2002) Co-Benefits & Co-damages of envi-
ronmental policies: using the principles of Industrial Ecology in
Environmental Policy making — With the case of PVC. Proc. V
International Conference on EcoBalance — Practical tools and
thoughtful principles for sustainablility. 6-8 November 2002,
Tsukuba, Japan

Dhar, Suhas (2006) Aligning Climate Change and Sustainable
Development Ojbectives: Perspective, Framework and Illustra-
tions from India, Proc. Conference on Quantifying Energy Sce-
nario for Low Carbon Society, IK Energy Center, 5-7 December,
2006, UK

Goco JA (2005) Climate change governance and co-benefits. In:
Proceedings of the 15th Asia-Pacific Seminar on Climate Change.
Overseas Environmental Cooperation Centre, Tokyo

Yedla S, Shrestha RM, Anandrajah G (2005) Environmentally
sustainable urban transportation — comparative analysis of local
emission mitigation strategies vis-a-vis GHG mitigation strategies.
Transport Policy 12(3):245-254

Chertow M, Lifset R (2007) Industrial symbiosis. In: Encyclopedia
of Earth. Cleveland CJ (ed) National Council for Science and the
Environment, Washington, DC, available at: http://www.eoearth.
org/article/industrial_symbiosis

Global Environment Centre Foundation (GEC) (2005) Eco-towns
in Japan — implications and lessons for developing countries and
cities. The Foundation, Osaka

Park H-S, Won J-Y (2007) Ulsan eco-industrial park — challenges
and opportunities. J Ind Ecol 11(3):11-13




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


