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Recovering energy from waste: An overview 
of presented business cases and models
Access to affordable and sustainable energy is key to economic prosperity and sustainable development 
in developing countries. Energy plays a critical role not only in ensuring quality of life at individual or 
household level but also as one of the factors of production whose cost affects other goods and 
services (Amigun et al., 2008). Access to energy or the lack of it affects all facets of development: 
social, economic and environmental aspects. It is the key to sustaining the livelihood of the poor as 
well as ensuring industrial development of a country. Energy is crucial for achieving almost all of the 
Sustainable Development Goals (SDGs), from eradication of poverty through advancements in health, 
education, water supply and industrialization, to combating climate change (UN, 2016). SDG 7 is 
dedicated to the access to affordable, reliable, sustainable and modern energy for all, with target 7.2 
calling for a substantial increase of the share of renewable energy including power derived from solid 
and liquid biofuels, biogas and waste.

With the aim of achieving a more sustainable natural environment while providing reliable and affordable 
energy to different sectors of the economy, interest in alternative sources of energy as a means of 
reducing dependence on fossil fuels has grown. Studies have shown that energy demand will increase 
during this century by a factor of two or three while about 88% of this demand is met by fossil fuels 
(IEA, 2006). The negative effects of the conventional energy sources coupled with the limited capacity 
of current energy infrastructure and the increase in energy demand have spurred interest in alternative 
sources of energy which are environment friendly and renewable.

Around 3 billion people cook and heat their homes using solid fuels (i.e. wood, charcoal, coal, dung, 
crop wastes) on open fires or traditional stoves. Such inefficient cooking and heating practices produce 
high levels of household (indoor) air pollution which includes a range of health-damaging pollutants 
such as fine particles and carbon monoxide. About 4.3 million people a year die from the exposure to 
household air pollution (WHO, 2016).

Under increasing deforestation, the global waste to energy market was valued at USD 24 billion in 2014 
and it is expected to reach USD 36 billion by 2020 – a growth rate of 7.5% (Figure 5). Waste-to-energy is 
a waste treatment process to generate energy in the form of electricity, heat or fuel from both organic and 
inorganic waste sources. In this book, the focus is only on cases and models targeting energy generation 
from biomass (organic waste). While recovering energy from organic waste streams is essential to ensure 
energy security and sustainable development, waste-to-energy solutions still face numerous barriers 
including high investment cost, inadequate policy support and insufficient revenue generation due to 
limited experience with business or cost recovery models. This section addresses this last void, while 
opportunities and barriers in the enabling environment are discussed in Chapter 19.

In this section of the catalogue, waste-to-energy conversion process in all the business cases and 
models can be broadly presented as in Figure 6. The energy recovery models and cases use one 
of the waste streams (agro-waste, agro-industrial waste and effluent, livestock waste, fecal sludge 
and organic fraction of municipal solid waste) to produce energy products in solid (briquette), liquid 
(bio-fuel/ethanol) and gaseous (producer gas and biogas) forms. These energy products are used to 
generate heat, electricity or fuel for transport.

The energy recovery chapter describes in total 9 business models derived from 19 business cases, 
and these 9 business models can be broadly classified into 4 categories:
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Production of Solid Fuels from Waste.
Sustainable and Renewable Power Generation.
Institutional (In-house) Biogas for Energy Savings.
Emerging Technologies for Bio-fuel Production from Agro-waste.

Energy products made from waste can be in one of the three physical forms and a relatively 
straightforward process is to convert waste into solid fuel by transforming organic fraction of municipal 
solid waste, market waste and agricultural residues into briquette fuel. This is an emerging scalable 
model in Sub-Saharan Africa particularly in East Africa and there are similar observations in Asia 
(Business models 1 and 2: Briquettes from agro-waste and Briquettes from municipal solid 
waste). Briquettes are a form of solid fuel produced by compacting loose biomass residues into 
solid blocks that can be burned for heat energy and can substitute traditional biomass based energy 
sources such as charcoal and firewood for domestic or institutional cooking as well as for industrial 
heating processes. The business cases highlight different strategies and processes such as simple 
technology for ease of maintenance, research and development (R&D) for right combination of different 
agro-waste to produce high calorific value briquettes as is the case in Kampala Jellitone Suppliers; 
franchise models to scale operations as is the case in Eco-Fuel Africa in Uganda; and implementation 
of a public-private partnership (PPP) to get contracts of waste collection as is the case in COOCEN, 
which is a women cooperative in Rwanda.
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FIGURE 5. GLOBAL WASTE-TO-ENERGY MARKET, 2014–2020 (USD BILLION)
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agro industrial effluent)
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Organic component of 
Municipal Solid Waste

ENERGY PRODUCT

Producer gas 
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Briquettes
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END USE

Electricity to households 
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application in enterprises
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FIGURE 6. WASTE-TO-ENERGY PROCESS FRAMEWORK USED IN THIS SECTION

Source: ZION Research Analysis, 2016.
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One of the most common waste-to-energy solutions that is widely implemented in developing 
countries is production of biogas from organic waste. Biogas can be produced from nearly all kind 
of biological feedstock – various organic waste streams including human waste (Holm-Nielsen et al., 
2009). Business models 3 and 4: Biogas from fecal sludge at community level and Biogas from 
kitchen waste present institutional biogas models for energy savings. The business case examples 
are from India, Nepal, the Philippines, Rwanda and Kenya which highlight successful partnership with 
local authorities, non-governmental organizations and communities for successful implementation.

In this section of the catalogue, biogas production is demonstrated at different scales with the lowest 
scale of biogas production at the institutional level and large-scale production at industrial level. 
As the target stakeholder is industries in the later, the scale of waste generated is higher resulting 
in higher gas production and thus enabling to generate electricity from biogas. This is the case for 
livestock industry which generates biogas from manure for onsite use (Business Model 5: Power 
from manure). The case examples presented demonstrate rural electrification models from livestock 
waste along with innovative financing mechanisms of using carbon credits to invest in the technology. 
For example, Sadia, a company from Brazil, processes meat, and in order to mitigate the social and 
environmental impacts associated with livestock production systems, it has installed bio-digesters 
on the farms within its supply chain on a Build, Operate and Transfer (BOT) basis. Sadia uses carbon 
credit method to finance biogas systems on the farms that supply meat to the processing factory while 
taking the responsibility of registration of the project as a CDM and the management of the carbon 
credit revenues. 

In addition to business models that highlight power generated from manure, there are also other 
business models that use agro-waste or municipal solid waste (MSW) to generate electricity (Business 
Models 6–8: Power from agro-waste; Power from municipal solid waste (MSW); and Combined 
heat and power from agro-industrial waste for on- and off-site use). Agro-processing industries, 
such as sugar and palm oil factories, and slaughterhouses in low-income countries, are diversifying 
into creating by-product value addition through co-generation and bioethanol production. The energy 
production technologies are either owned and operated by the factory or are installed by an external 
private entity on a Build, Own, Operate, Transfer (BOOT) model. These business models allow agro-
industries to be self-sufficient in energy while securing additional revenue streams by exporting excess 
electricity to the national grid and trading carbon credits. The cases here also highlight social enterprise 
models for rural electrification. 

In this section of the Resource Recovery and Reuse (RRR) catalogue, while the focus is on innovative 
energy recovery business models with relatively simple technology, there are also few business 
models and cases which use more sophisticated and high investment cost energy solutions. There 
is limited focus on advanced technologies to produce biogas, syngas and liquid fuels except in the 
case of Business model 9: Bio-ethanol and chemical products from agro and agro-industrial 
waste which highlights production of biofuel from cellulosic sources such as agro-waste produced 
from mills processing cassava, rice, wheat, coffee and so on. The model also covers processing 
of vinasse waste generated during ethanol production. Vinasse can be used to produce an organic 
binder (lignosulfonates) which has numerous applications across many industries.

Further business cases and models where energy generation plays a role are presented in the section 
on wastewater treatment for reuse.

Waste-to-energy business cases and models described in this section demonstrate improved economic 
viability from RRR to provide not only environmentally beneficial solutions along with increased energy 
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access to governments, donors, entrepreneurs and non-government organizations in developing 
countries but also offer larger socio-economic benefits from safe waste management. By adopting 
these solutions, they not only help meet the ever-increasing demand for energy but also pull out 
millions of underserved communities from extreme poverty in an environmentally responsible manner. 
For increased energy security and to meet SDG 7 indicators, there is a need to triple investments 
in sustainable energy infrastructure per year from USD 400 billion to USD 1.25 trillion by 2030 (UN, 
2016) and waste-to-energy RRR business models and cases provide a means to achieve not only 
SDG 7 indicators, but also, for example, SDG 12.5 to substantially reduce waste generation through 
prevention, reduction, recycling and reuse.

References and further readings
Amigun, B., Sigamony, R. and Von Blottnitz, H. 2008. Commercialization of biofuel industry in Africa: 

A review. Renewable and Sustainable Energy Reviews, 12: 690–711.

Holm-Nielsen, J.B., Al Seadi, T., Oleskowicz-Popiel, P. 2009. The future of anaerobic digestion and 
biogas utilization. Bioresource Technology, 100: 5478–5484.

United Nations (UN). 2016. Affordable and clean energy: Why it matters. http://www.un.org/sustainable 
development/wp-content/uploads/2016/08/7_Why-it-Matters_Goal-7_CleanEnergy_2p.pdf 
(accessed 6 Nov. 2017).

United Nations (UN). 2016. Progress towards the sustainable development goals. Economic and 
Social Council: Report of the Secretary General (E/2016/75).

World Health Organization (WHO). 2016. Burning opportunity: Clean household energy for health, 
sustainable development, and wellbeing of women and children. Geneva: WHO.

Zion. 2016. Waste to Energy (Thermal and Biological Technology) Market: Global Industry Perspective, 
Comprehensive Analysis, Size, Share, Growth, Segment, Trends and Forecast, 2014–2020. 
http://www.marketresearchstore.com/report/waste-to-energy-market-z47278 (accessed 20 
Feb. 2017).

Copyright Material – Provided by Taylor & Francis 


	Cover
	Half Title
	Title Page
	Copyright Page
	Table of Contents
	Editors and authors
	Acknowledgements
	Foreword
	Section I: Business Models for a Circular Economy: Introduction
	1. Business models for a circular economy: Linking waste management and sanitation with agriculture
	2. Defining and analyzing RRR business cases and models

	Section II: Energy Recovery from Organic Waste
	Recovering energy from waste: An overview of presented business cases and models
	3. Business models for solid fuel production from waste
	Introduction
	Case – Briquettes from agro-waste (Kampala Jellitone Suppliers, Uganda)
	Business model 1: Briquettes from agro-waste
	Case – Briquettes from municipal solid waste (COOCEN, Kigali, Rwanda)
	Case – Briquettes from agro-waste and municipal solid waste (Eco-Fuel Africa, Uganda)
	Business Model 2: Briquettes from municipal solid waste

	4. Business models for in-house biogas production for energy savings
	Introduction
	Case – Biogas from fecal sludge and kitchen waste at prisons
	Case – Biogas from fecal sludge at community scale (Sulabh, India)
	Case – Biogas from fecal sludge at Kibera communities at Nairobi (Umande Trust, Kenya)
	Business model 3: Biogas from fecal sludge at community level
	Case – Biogas from kitchen waste for internal consumption (Wipro Employees Canteen, India)
	Business model 4: Biogas from kitchen waste

	5. Business models for sustainable and renewable power generation
	Introduction
	Case – Power from manure and agro-waste for rural electrification (Santa Rosillo, Peru)
	Case – Power from swine manure for industry’s internal use (Sadia, Concordia, Brazil)
	Case – Power from manure and slaughterhouse waste for industry’s internal use (SuKarne, Mexico)
	Business model 5: Power from manure
	Case – Power from agro-waste for the grid (Greenko, Koppal, India)
	Case – Power from rice husk for rural electrification (Bihar, India)
	Business model 6: Power from agro-waste
	Case – Power from municipal solid waste at Pune Municipal Corporation (Pune, Maharashtra, India)
	Business model 7: Power from municipal solid waste
	Case – Combined heat and power from bagasse (Mumias Sugar Company, Mumias District, Kenya)
	Case – Power from slaughterhouse waste (Nyongara Slaughter House, Dagorretti, Kenya)
	Case – Combined heat and power and ethanol from sugar industry waste (SSSSK, Maharashtra, India)
	Case – Combined heat and power from agro-industrial wastewater (TBEC, Bangkok,Thailand)
	Business model 8: Combined heat and power from agro-industrial waste for on- and off-site use

	6. Business models on emerging technologies/bio-fuel production from agro-waste
	Introduction
	Case – Bio-ethanol from cassava waste (ETAVEN, Carabobo, Venezuela)
	Case – Organic binder from alcohol production (Eco Biosis S.A., Veracruz, Mexico)
	Business model 9: Bio-ethanol and chemical products from agro and agro-industrial waste


	Section III: Nutrient and Organic Matter Recovery
	Nutrient and organic matter recovery: An overview of presented business cases and models
	7. Business models on partially subsidized composting at district level
	Introduction
	Case – Municipal solid waste composting for cost recovery (Mbale Compost Plant, Uganda)
	Case – Public-private partnership-based municipal solid waste composting (Greenfields Crops, Sri Lanka)
	Case – Fecal sludge and municipal solid waste composting for cost recovery (Balangoda Compost Plant, Sri Lanka)
	Business model 10: Partially subsidized composting at district level

	8. Business models on subsidy-free community-based composting
	Introduction
	Case – Cooperative model for financially sustainable municipal solid waste composting (NAWACOM, Kenya)
	Business model 11: Subsidy-free community-based composting

	9. Business models on large-scale composting for revenue generation
	Introduction
	Case – Inclusive, public-private partnership-based municipal solid waste composting for profit (A2Z Infrastructure Limited, India)
	Case – Municipal solid waste composting with carbon credits for profit (IL&FS, Okhla, India)
	Case – Partnership-driven municipal solid waste composting at scale (KCDC, India)
	Case – Franchising approach to municipal solid waste composting for profit (Terra Firma, India)
	Case – Socially-driven municipal solid waste composting for profit (Waste Concern, Bangladesh)
	Business model 12: Large-scale composting for revenue generation

	10. Business models on nutrient recovery from own agro-industrial waste
	Introduction
	Case – Agricultural waste to high quality compost (DuduTech, Kenya)
	Case – Enriched compost production from sugar industry waste (PASIC, India)
	Case – Livestock waste for compost production (ProBio/Viohache, Mexico)
	Business model 13: Nutrient recovery from own agro-industrial waste

	11. Business models on compost production for sustainable sanitation service delivery
	Introduction
	Case – Fecal sludge to nutrient-rich compost from public toilets (Rwanda Environment Care, Rwanda)
	Business model 14: Compost production for sustainable sanitation service delivery

	12. Business models for outsourcing fecal sludge treatment to the farm
	Introduction
	Case – Fecal sludge for on-farm use (Bangalore Honey Suckers, India)
	Business model 15: Outsourcing fecal sludge treatment to the farm

	13. Business models on phosphorus recovery from excreta and wastewater
	Introduction
	Case – Urine and fecal matter collection for reuse (Ouagadougou, Burkina Faso)
	Business Model 16: Phosphorus recovery from wastewater at scale


	Section IV: Wastewater for Agriculture, Forestry and Aquaculture
	Wastewater for agriculture, forestry and aquaculture: An overview of presented business cases and models
	14. Business models on institutional and regulatory pathways to cost recovery
	Introduction
	Case – Wastewater for fruit and wood production (Egypt)
	Case – Wastewater and biosolids for fruit trees (Tunisia)
	Case – Suburban wastewater treatment designed for reuse and replication (Morocco)
	Business model 17: Wastewater for greening the desert

	15. Business models beyond cost recovery: Leapfrogging the value chain through aquaculture
	Introduction
	Case – Wastewater for the production of fish feed (Bangladesh)
	Case – A public-private partnership linking wastewater treatment and aquaculture (Ghana)
	Business Model 18: Leapfrogging the value chain through aquaculture

	16. Business models for cost sharing and risk minimization
	Introduction
	Case – Viability gap funding (As Samra, Jordan)
	Business model 19: Enabling private sector investment in large scale wastewater treatment

	17. Business models on rural–urban water trading
	Introduction
	Case – Fixed wastewater-freshwater swap (Mashhad Plain, Iran)
	Case – Flexible wastewater-freshwater swap (Llobregat delta, Spain)
	Business model 20: Inter-sectoral water exchange
	Case – Growing opportunities for Mexico City to tap into the Tula aquifer (Mexico)
	Case – Revival of Amani Doddakere tank (Bangalore, India)
	Business model 21: Cities as their own downstream user (Towards managed aquifer recharge)

	18. Business models for increasing safety in informal wastewater irrigation
	Introduction
	Business model 22: Corporate Social Responsibility (CSR) as driver of change
	Business model 23: Wastewater as a commodity driving change
	Business model 24: Farmers’ innovation capacity as driver of change


	Section V: Enabling Environment and Financing
	19. The enabling environment and finance of resource recovery and reuse
	Frugal innovations for the circular economy: An epilogue

	Index


<<
  /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 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 1200
  /MonoImageMinResolutionPolicy /OK
  /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

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /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 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0033002e00310029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d002800630029002000320030003100300020005400610079006c006f0072002000260020004600720061006e0063006900730020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




