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Introduction

Thirty-one years after completing my studies, I am delighted
to return to Reading University, to which I shall always be
indebted for inspiring me in my own career. The Memorial
Lectures are a fitting tribute to Professor Hugh Bunting’s
passion for confronting the difficult issues of our time in a
candid, no-nonsense style. A man of vision, an astute critic of
contemporary development, and above all, a humanitarian, he
will perhaps be remembered most for his diverse and lasting
contributions to tropical agricultural research, which have in-
spired generations of students and development professionals
around the world.

In keeping with the forward-looking theme of the memorial
lectures, I have chosen a topic I believe Prof Bunting would
surely have approved. This paper aims to highlight the urgency
of the need to drive sustainability in the global rice sector:
addressing how we meet our future food needs while at the
same time mitigating environmental and other impacts
associated with rice cultivation.

The 2008 food commaodity price spike highlighted the fragility
of the balance between food supply, global security, energy and
environment, giving impetus to the quest for a truly sustainable
global food system. Over the past decade, growing consumer
consciousness, activism and concerns over supply chain
continuity spawned a plethora of voluntary sustainability
standards (VSS). Variously established and regulated by
individual companies, Public Private Partnerships (PPPs),
‘Round tables’ or multi-stakeholder consortia, VSS aim to
reduce costs, improve supply chain integrity or support
corporate marketing and brand awareness. As a progressively
more pervasive and transformative feature of the global economy,
VSS are themselves not without controversy, but nevertheless
offer supply chain actors trustworthy mechanisms that add
value and enhance accountability. VSS schemes today certify
over 10 percent of global production of key global commodities
(Potts ef al, 2010). It is therefore extraordinary to learn that,
regardless of the strong role of VSS in other agri-food
commodities, and despite the central role of rice in national

and global food security, market-based initiatives targeting rice
value chains have received relatively little attention.

This paper highlights the strategic contribution of rice to global
food security, followed by a discussion of key sustainability
challenges and specific issues in implementing VSS in rice.
The question of incentivising adoption of proven technologies
by resource-poor smallholders is then considered, and the
paper concludes with an introduction to a global initiative —
the Sustainable Rice Platform — that aims to address these
intractable challenges in a coherent and practical way.

Rice - its strategic importance

Rice occupies 160 million hectares of land, much of it
cultivated by 144 million smallholders with, on average, less
than one hectare of land, and minimal market surplus. It is the
daily staple for more than 3.5 billion people, many classed as
food-insecure. With over 90 percent of the world’s rice
produced and consumed in Asia (Dawe ef a/, 2010), it is also
the staple food for the 70 percent of the world’s poor living in
the region; over 1 billion depend upon rice for their livelihoods.

Global rice consumption is projected to increase from 450
million tons in 2011 to 650 million tons by 2050 (Rejesus ef
al, 2012). However, with little or no new land available for area
expansion and the recent slowdown in yield growth to less than
0.8 percent pa, projected global supply in 2050 is unlikely to
meet this 44 percent growth in demand (Pardey, 2011).
Climate change impacts are expected to further widen this gap
(Li & Wassmann, 2011).

Intensification of production on existing cropland thus seems
to offer the only solution. Pisante ef al/, (2010) estimate that,
in developing countries, as much as 80 percent of future crop
production increases will need to be delivered through inten-
sification of cropping systems. What, therefore, would be the
sustainability implications of such intensification?

I Coordinator, Sustainable Rice Platform, UNEP Regional Office for Asia and
the Pacific, 2nd Floor, United Nations Building, Rajdamnern Nok Avenue,
Bangkok 10200, Thailand. Email: ellisw@un.org



Sustainability concerns in rice

Whilst flooded paddy rice production is considered an essen-
tially sustainable system that maintains long-term soil fertility
and continuous high productivity (Dobermann ef al, 2004),
rice systems present a number of sustainability concerns,
generally categorised as follows:

¢ Resource use efficiency

¢ Greenhouse gas emissions

¢ Impacts on ecosystem services
¢ Soil impacts

¢ Disease impacts

¢ (Climate change impacts.

There is particular concern over resource use efficiency
(especially for water and fertilisers) and greenhouse gas
emissions from rice paddies. The risk is increasing: with
irrigated rice accounting for 34-43 percent of the world’s
irrigation water, by 2025, 15-20 million ha of irrigated rice is
expected to suffer some degree of water scarcity (Bouman et
al, 2007). The world’s rice fields receive some 15 percent
(or 24.3 million tons) of global fertiliser use. Health and
environmental impacts of excessive fertiliser use in intensive
systems are compounded by low use efficiencies; and poor
application timing can result in only 20-40 percent or less of
applied nitrogen fertiliser captured by the crop (Islam ef al,
2007). Finally, flooded rice is an important source of greenhouse
gas (GHG) emissions: using the Intergovernmental Panel on
Climate Change (IPCC) Guidelines for National GHG Inventories
and country-specific data, Yan ef a/ (2009) calculated global
methane emissions of 25.6 Tg/year from rice systems, or 9-11
percent of total non-COz agricultural emissions.

Technologies and adoption

Fortunately, management practices offer potential for enhancing
resource use efficiency while also mitigating GHG emissions,
for example through adapted water management (such as
alternate wetting and drying (AWD), mid-season drainage, and
aerobic rice), residue management and appropriate selection
and timing of fertiliser applications (Yan ef al, 2009; Wassmann
et al, 2010). The International Rice Research Institute (IRRI)
has undertaken extensive research into a range of platform
technologies in a range of rice systems. The following is a non-
exhaustive list (IRRI, 2012):

 Safe alternate wetting and drying;

¢ Multi-stress tolerant varieties (salinity, drought, flooding)
for climate-smart agriculture;

e Site-specific nutrient management tools to improve N and
P efficiency;

¢ Sustainable intensification of rice cropping systems;

e Improved irrigation efficiency;

* Biofortification;

« Digital decision tools for extension workers and farmers; and

¢ Low-cost post-harvest technologies to reduce food losses.

Other emerging approaches such as the System for Rice
Intensification (SRI), a low water, labour intensive, organic
method using younger seedlings singly spaced and typically
hand weeded with special tools, are also showing promise.
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However, driving wide-scale adoption of such technologies
among millions of resource-poor, risk-averse smallholders
presents immense extension challenges. Direct economic
benefits for farmers may not always be apparent or compelling,
so behavioural change needs to be incentivised either through
market mechanisms or policy interventions. However, in
general, both markets and policy frameworks have historically
failed to internalise environmental costs and other impacts as
a means of aligning interests in order to stimulate farmer
uptake of sustainable best practice.

Challenges for VSS in the rice sector

Most VSS regimes harness market factors to drive transforma-
tion processes, creating financial or other incentives for
producers to adopt ‘best-practice’ regimes that satisfy the
norms of remote (mostly Western) destination markets. Such
regimes are typically based upon certification, traceability and
chain of custody, and product labels (Kessler ef a/, 2013). VSS
have emerged for a range of commodities, including oil palm,
sugar cane, coffee, tea, cocoa, soybean, fruit and vegetables,
seafood, cotton, textiles, livestock and timber. VSS regimes
have one thing in common: demand for ‘sustainable produce’
is driven almost exclusively by rich Northern countries, creating
opportunities for value addition through price premiums and
secured access to high-value markets. This ‘demand pull’ can
help expand markets, increase value-addition and enhance
livelihoods. The origin of this demand is therefore a fundamental
driver of VSS regimes.

However, for rice, such demand pull hardly exists, and
destination markets do not in general serve as a demand driver
for sustainable market transformation. Only 5-7 percent of
global production enters global trade, much of it via South-
South bulk trade; less than 2 percent is destined for high-value
markets. Alternative incentive mechanisms are therefore
needed to stimulate adoption whilst avoiding the marginalisation
of small farmers through creation of insurmountable
compliance burdens. At the same time, the system also needs
to create new value (eg financial or reputational) for buyers in
destination markets.

Facing such formidable challenges, what can we do to enhance
productivity and resource use efficiency not only at the farm
level, but for all rice value chain actors, whilst at the same time
protecting our environment?

The Sustainable Rice Platform

The Sustainable Rice Platform (SRP) was co-convened by the
United Nations Environment Programme (UNEP) and IRRI,
and was launched in December 2011 as a multi-stakeholder
partnership with governments, the private sector, research
institutes and non-profit organisations. SRP promotes
resource use efficiency and sustainability, both on-farm and
throughout value chains, through an alliance that links
research, production, policy making, trade and consumption.

SRP pursues voluntary market transformation initiatives
by developing sustainable production standards, incentive
mechanisms and outreach mechanisms. SRP’s three overall
objectives are as follows:
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¢ Develop a context-dependent modular standard for sustainable
rice production and processing (including decision-making
tools and quantitative sustainability impact indicators).

e Leverage supply chain mechanisms and public policy
development to develop and promote outreach models that
foster large-scale adoption of sustainable best practices.

¢ Establish a global knowledge hub to promote sustainability
in the rice sector, with broad participation from value chain
actors, public and private sectors, as well as research and
non-profit organisations.

Incentivising uptake of sustainable
best practice

In order to drive large-scale adoption of technological innovations,
incentives and outreach strategies are needed to convince
farmers of their direct economic benefits. SRP’s working
groups focus on development and testing of sustainability
guidelines, standards and outreach models, including decision-
making tools and quantitative sustainability impact indicators.
Looking beyond certification and verification for premium-
based segregated supply chains, SRP is currently working with
its members to explore innovative alternative mechanisms,
including the following:

¢ New business models for smallholder farmers, eg the ‘small
farmer-large field’ system in Vietnam.

¢ Variants on the ‘Book & Claim’ principle to promote adoption
of sustainable best practice.

e Payments for Ecosystem Services (PES), including performance
standards and metrics.

The ‘Book & Claim’ model offers buyers an assurance that a
certain percentage of the product has been produced sustainably
(see Box 1). This assurance takes the form of a credit or

guarantee of origin which can be traded independently from
the physical rice supply chain. Other options may include linkages
with existing Good Agricultural Practices (GAP) schemes,
integration of sustainable standards in policies and public
extension services, and creation of new incentives via PES
schemes.

By 2016, the SRP aims to establish a robust system of standards
and incentive mechanisms to facilitate broad-scale uptake,
particularly by smallholders. By taking an innovative and
integrated approach, SRP hopes to help minimise
the environmental and ecological footprint of rice, whilst
strengthening South-South cooperation on standards,
stimulating supply stability, and enhancing value-addition
along the value chain.

Conclusions

In our increasingly crowded, volatile and fragile world, rice
represents a crucial driver of global food security. With mounting
competition for finite resources and multiple risks threatening
stability of global supplies, it is indeed alarming that sustainability
concerns in the rice sector have been so neglected by the
stakeholder community. With proven technologies available
today to enhance resource use efficiency, close yield gaps,
alleviate poverty and mitigate climate impacts, the international
development community needs to prioritise the sector as part
of its response to the requirements of the UN’s proposed
Sustainable Development Goals. I am sure that Hugh Bunting
would concur that only a broad-based, scaled-up global
response involving public and private partners can hope to
drive the required transformations in global rice value chains
if we are to secure a truly sustainable food system for our future.

Segregation Model

Market

focus sustainable rice (low volume)

sustainable rice at premium price

Drivers * Supply chain actors

Advantages
impact

assurance

Challenges

organisation (Segregation);
* High transaction costs

large scale adoption
* Need sufficient leverage to operate

BOX 1: Comparing market-based incentive mechanisms

* Markets that demand segregated / labelled

« Rice from certified farms sold as certified

* Direct link with supply chain, traceable

 3rd party certification offers higher level of

* Requires physical changes to supply chain

 Substantial changes to market needed for

Book & Claim Model

¢ Bulk/mainstream markets with limited consumer
demand for sustainable rice (high volume)

* No price distortion

Supply chain actors

« Companies external to supply chain can also
support sustainable production

* Decoupled from physical supply chain
¢ No supply chain alteration is required
¢ Low transaction costs

« Easier to scale than other models

« Flexibility to grow into physical traceability with
more assurance

* Food safety not addressed

* Need to create a new market for credits
* Verification

 Ensuring farmers share benefits

Source: UTZ Certified; IRRI (2012)



References

Bouman BAM, Barker R, Humphreys E, Tuong TP, Atlin GN, Bennett J, Dawe
D, Dittert K, Dobermann A, Facon T, Fujimoto N, Gupta RK, Haefele SM,
Hosen Y, Ismail AM, Johnson D, Johnson S, Khan S, Lin Shan, Masih I,
Matsuno Y, Pandey S, Peng S, Thiyagarajan TM, Wassman R, 2007. Rice:
feeding the billions. In: Water for Food, Water for Life: A Comprehensive
Assessment of Water Management in Agriculture. London: Earthscan and
Colombo: International Water Management Institute, 515-549.

Dawe D, Pandey S, Nelson, A, 2010. Emerging trends and spatial patterns of
rice production, 2010. In: Rice in the global economy: strategic research and
policy issues for food security. Pandey S, Byerlee D, Dawe D, Dobermann A,
Mohanty S, Rozelle S, Hardy B, eds, IRRI, Los Banos, Philippines, 15-37.

Dobermann A, Witt C, Dawe D, eds, 2004. Increasing productivity of Intensive
Rice Systems through site-specific nutrient management. Enfield NH (USA)
and Los Banos (Philippines): Science Publishers, Inc, and International Rice
Research Institute (IRRI), 410 pp.

IRRI, 2012. IRRI  Annual Report 2012. Available  at:
http://irri.org/index.php?option=com_k2&view=itemlist&layout=category&t
ask=category&id=652&Itemid=100095&lang=eng

Islam Z, Bagchi B, Hossain M, 2007. Adoption of leaf color chart for nitrogen
use efficiency in rice: Impact assessment of a farmer-participation experiment
in West Bengal, India. Field Crops Research 103, 70-75.

Kessler J, Molenaar, JW, Giodelman E, Lomax J, 2013. A methodology for
market-based strategies to enhance sustainability in supply chains: making
markets work for sustainability in supply chains (MASS). Commissioned by
UNEP. Aidenvironment: March 2013.

Li T, Wassmann R, 2011. Modelling approaches for assessing adaptation strate-
gies in rice germplasm development to cope with climate change (available
at: http://www.fao.org/fileadmin/templates/agphome/documents/IRRI
website/Irri_workshop/LP_16.pdf

Article 1 - Ninth Hugh Bunting Memorial Lecture v)

Pardey PG, 2011. African agricultural productivity growth and R&D in a
global setting. Center on Food Security and the Environment. Stanford Sym-
posium Series on Global Food Policy and Food Security in the 21st Century.
Available at http://iis-db.stanford.edu/pubs/23811/Pardey_final.pdf

Pisante M, Corsi S, Kassam A, Friedrich T, 2010. The challenge of agricultural
sustainability for Asia and Europe. Transition World Research Network.
Transition Studies Review 17, 662-667. Central Eastern European University
Network.  Available  at:  http://www.fao.org/ag/ca/CA-Publications/
AgSustainability Pisante_et_al.pdf

Potts J, van der Meer J, Daitchman J, 2010. The State of Sustainability
Initiatives Review 2010: Sustainability and Transparency. A Joint Initiative
of IISD, IIED, Aidenvironment, UNCTAD and ENTWINED. Available at:
http://www.iisd.org/pdf/2010/ssi_sustainability review 2010.pdf

Rejesus RM, Mohanty S, Balagtas JV, 2012. Forecasting global rice consumption.
Purdue University Working Paper. Available at:
http://www.agecon.purdue.edu/staff/balagtas/rice_timeseries v6.pdf

Wassmann R, Nelson GC, Peng SB, Sumfleth K, Jagadish SVK, Hosen Y, Roseg-
rant MW, 2010. Rice and global climate change. In: Rice in the global econ-
omy: strategic research and policy issues for food security. Pandey S, Byerlee
D, Dawe D, Dobermann A, Mohanty S, Rozelle S, Hardy B, eds, IRRI, Los
Banos, Philippines, 411-432.

Yan X, Akiyama H, Yagi K, Akimoto H, 2009. Global estimations of the inven-
tory and mitigation potential of methane emissions from rice cultivation con-
ducted using the 2006 Intergovernmental Panel on Climate Change
Guidelines. Global Biogeochemical Cycles 23 (2), 3-25. (DOIL
10.1029/2008GB003299).





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


