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Pumping Renewables

José Goldemberg

LALO DE ALMEIDA/CONTRASTO

After several false starts, the countries of the South are poised for a big push on renewable energy.

enewable energy largely remains a
R boutique source of energy in much of

the developed world. In the developing
world, by contrast, renewable energy is a crucial
aspect of energy consumption.

For example, among rich countries belonging
to the Organization for Economic Co-operation
and Development (OECD), renewable energy
represents 6% of total energy consumption. In
Africa, renewable energy represents more than
60% of energy consumption, and in Latin America
and the Caribbean, it represents about 25%.

The sources of renewables, which are as var-
ied as the consumption patterns, can be divided
into ‘traditional’ and ‘new’ renewable energy.

Large hydroelectric plants are a source of
traditional renewable energy that is as well
established as energy derived from fossil fuels.
Mega-hydroelectric power plants, together
with traditional biomass (energy derived from
agricultural and forest waste products, scattered
fuel wood and animal dung) represent the
lion’s share of renewable energy consumed in
developing countries. On the other side of the
renewable energy ledger lie new renewables
— biomass gasification and biofuels, small
hydropower, geothermal, and wind, solar and
marine energy.

Our Common Future, otherwise known as the
Brundtland report, published in 1988, described
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new renewable energy as “a potentially huge
primary energy source” that was “sustainable in
perpetuity and available in [...] every nation of the
world”.

Until recently, however, the promise of new
renewable energy has remained largely unfulfilled.

Why did developing countries continue to
consume traditional sources of renewable energy,
while initiatives to tap new sources of renewable
energy stalled?

First, as fossil fuels account for 95% of
energy consumption in the developed world, it
is not surprising that efforts to expand energy
production and improve energy efficiencies have
largely focused on oil, coal and natural gas.
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Many developing countries, moreover, have
been encouraged to follow the lead of developed
countries. That is because energy experts have
viewed traditional sources of renewable energy
as too unreliable and inefficient to be of much
value in larger efforts to meet global energy
demand. In fact, many energy experts have
maintained that sources of traditional renewable
energy, such as fuel wood and charcoal for
cooking and heating, should be the preferred
energy source in developing countries, where
poverty and limited technological expertise make
them attractive and accessible.

Second, energy experts have often rendered
a similar verdict for sources of new renewable
energy, which they believe are too decentralized
and small-scale to meet a significant portion of
global energy demand. Like traditional sources of
renewable energy, experts have viewed sources
of new renewable energy, such as solar and wind
power, to be largely of use in remote rural villages
in developing countries far removed from the
power grid or modern transportation systems.

This led to a false dichotomy that has become
a standard aspect of global energy strategies:
centralized sources of energy, largely driven
by fossil fuels, make sense in the developed
world, while decentralized sources of renewable
energy, both traditional and new, should serve
as potential sources of energy in the developing
world where they can also be tested for their vi-
ability. This attitude spurred many ‘demonstration
projects’ in scattered locations, mainly in Africa,
where they became technological dinosaurs
subject to extinction, largely because they were
designed and implemented by outsiders.

As the issue of global warming has gained
greater currency, and as the price of oil has
climbed above US$140 a barrel, these decades-
old beliefs are rapidly fading. Global energy
strategies are changing.

Over the past decade, and particularly over
the past 5 years, the governments of Denmark,
Germany, Japan and the USA have supported
the development of both solar and wind energy.
Such efforts have led to the creation of substan-
tial domestic markets for solar and wind energy
in several developed countries. Indeed, these
markets are now much larger than markets
in developing countries, where decentralized
renewable energy installations are small in size
and number. In developed countries, moreover,
wind and solar power is now linked to the power
grid, solving the intermittency problem inherent
in these sources and providing a reliable source
of income for those producing the energy.
Increased output has also decreased costs.
These recent trends, in turn, have led develop-
ing countries such as China and India to begin
developing renewable energy industries focusing
on both domestic and foreign demand.

No single strategy exists for expanding the
use of renewable energy in developing countries.
Rather, there is an increasing series of options
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related to the energy source.

For example, traditional biomass, which is
more abundant in the tropics than in temperate
climates and thus more common in developing
countries than in developed countries, might
require solutions drawn from the experience
and expertise of local citizens — for instance, to
improve the efficiency of cooking stoves. Mean-
while, mini-hydroelectric plants and geothermal
energy systems are rapidly spreading in several
developing countries, including Indonesia, the
Philippines and Vietnam. Solar heating technolo-
gies designed for individual housing units have
become commonplace in China. Biofuels have
emerged as a principal source of transportation
fuel in Brazil. Such efforts have made Brazil a
global leader in the research and development of
this renewable energy source.

What policies could accelerate the adoption of
renewables in the developing world? Government
mandates are important, as shown by Brazil's
experience with biofuels. Developed countries
have spearheaded initiatives for feed-in tariffs
and renewable portfolio standards. European
Union regulations, for example, call for 20% of all
electricity to be generated from renewable energy
sources and 10% of all transportation fuels to be
derived from biofuels by 2020. Similar measures
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Science is helping Rwanda
give up the ghosts of the past

Rwanda’s recent success has depended, first, on

litical and economic commitments from the highest levels of
government, and, second, on a strategic vision that has allowed
the nation to transform these commitments into policies and

programmes that have had a positive impact on
We have also received generous support from

donors. When the genocide ended in 1994, the government
initially focused on rebuilding the nation’s educational systems
from top to bottom. Over the past decade, student enrolment

are becoming commonplace in the developing
world. More than 40 countries have passed laws
and regulations setting targets for renewable
energy production and use. Many energy experts
now believe that such measures will prove more
effective than tax credits or subsidies.

All of these initiatives, which are now
accelerating due to rapidly rising prices for fossil
fuels and a growing consensus that climate
change poses an unprecedented threat to the
environment and global well-being, have made
renewable energy the fastest growing energy
sector. Between 2001 and 2005, renewable
energy production increased 11% a year, while
total energy production increased just 1.6% a
year. If such growth rates persist, renewable
energy could account for some 20% of total
world energy consumption by 2030.

It has been a long gestation period. Yet
renewable energy might finally be emerging as
the primary source of future energy supplies.
This is good news for the developing world and
even better news for the world as a whole. The
Brundtland report’s vision of a “sustainable en-
ergy in perpetuity”, yet to be realized, might finally
be on the horizon. After decades of dawdling, the
world has finally awakened to the need to pursue
suchagoal. =

sustained po-

peoples’ lives.
international

A\

in primary education has doubled from 940,000 to 2 million, enrolment in secondary education has
increased sevenfold from 50,000 to 350,000, and enrolment in higher education has increased more
than tenfold from 3,000 to 40,000. The goal is to create a more educated and skilled labour force. We
have also sought to implement simple, appropriate technologies, especially those that can provide
immediate benefits to Rwanda’s most impoverished citizens. For example, we have developed a
programme to distribute biogas stoves that use human waste and generate heat far more efficiently
than wood stoves. More than 50% of all households in Rwanda now have these stoves, and plans call
for all households to have them by 2012. This might sound like a small measure, especially when
compared to the enormous challenges we face. Yet improved stoves often have a dramatic impact
on the lives of people, particularly those living in rural areas. Children no longer spend long hours
gathering wood and, as a result, spend more time in school. In addition, the measure reduces stress
on the nation’s forests and therefore helps to improve the environment. The government has also
provided opportunities for farmers to adopt land-management practices such as terraced farming,
and has encouraged them to work their land cooperatively to increase their prospects for producing
crops for market. In the past, farm families tilled plots of land as small as one-quarter hectare and

grew small amounts of a wide variety of crops,

largely for their own consumption. Today, many

farmers, as members of farm cooperatives, grow maize and produce milk for sale. Their efforts are
aided by government agencies that provide training and carry out demonstrations free of charge.
This is science-based development at its best. Simply put, we are turning to science to help improve

peoples’ lives.

Romain Murenzi (TWAS Fellow 2005) is the minister of education, science, technology and scien-

tific research in Rwanda.

© 2008 Macmillan Publishers Limited. All rights reserved

27



	Pumping Renewables


<<
  /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 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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 450
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /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 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 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 /HighResolution
      >>
      /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 [665.858 854.929]
>> setpagedevice




