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- Energy from biomass is an idea whose time has returned.
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1. Until the twentieth century, biomass was The other two developments are the upward
humanity's principal source of energy, heating movement in the prices of oil and natural gas,
our stoves and feeding our draught animals. and the related revival of concerns about the
Even today, roughly 10% of all our energy comes security of their supply. Most nations are seeking
from biomass — far more than from any other home-based energy sources that do not rely on
renewable energy source or, for that matter, political stability in the Middle East or Russia.
from nuclear fission.

It seems unlikely that these factors will provide

2. But this use of biomass for energy supply is sufficient impetus to propel biomass energy to
accompanied by many challenges. For one thing, the very front rank of possible alternatives to
it is often not all that renewable — the biomass fossil fuels. But biomass clearly has a potential
sources that provide firewood to the world's role as part of a portfolio of energy sources for
poor, for example, are not being replanted. For the twenty-first century.
another, it is very inefficient: gathering firewood
takes a long time. The history of the past couple If that role is to be fulfilled, two things need
of centuries has been in large part one of people to happen. Nations have to build regulatory
moving away from biomass as soon as they can mechanisms that recognize the carbon benefits
afford to do so. of technologies such as biomass — through

emissions pricing, a carbon tax or a combination

3. Three recent developments have spurred of the two. And intensive research needs to be
renewed interest in biomass, however. One is conducted into both the efficient production of
the need to reduce greenhouse-gas emissions. biomass and its conversion into useable energy.
The requirement for other external energy inputs
during biomass processing means that it often One focal point for such research should be
involves some net carbon emissions — but the finding ways to grow biomass quickly and in
amount of carbon dioxide given off by burning an easily processed form while minimizing
biomass is the same as that taken from the external inputs, such as fertilizer and pesticides.
atmosphere by photosynthesis in the first place. Another is the systems engineering of farms and
If biomass projects could sequester carbon, ecosystems, finding ways to fit biomass projects
either by enriching the soil beneath plantations into and around present land use and possible
or by storing any carbon dioxide produced in changes in farming practice.
combustion, they could even be carbon negative
— a unique selling point for this energy source. A major attraction of biomass is that it is likely

to benefit poorer countries, which tend to be in
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tropical regions where plants grow quickly.
There is plenty of scope for more collaboration
between developing countries on biomass
research and development, both to meet local
needs and for export.

9. But this requires consideration of the local
and global ecological impact of biomass
expansion. Vast tropical monocultures eating
away at primary forests — as exemplified by
the production of palm oil in Indonesia — will
benefit no one, except those who profit from
selling the fuel. In effect, such approaches take
green subsidies from richer countries, and use
them to despoil the tropics.

10. Similar problems afflict existing biomass
programmes in the United States, where
ethanol refineries often burn fossil fuel and
are reliant on subsidized corn monoculture.
More innovative approaches would include
firing the refineries with agricultural waste,
and feeding them with plants of many different
species. Biomass energy should be developed
energetically, but within the context of
appropriate environmental policies, and using
approaches that are both sustainable and cost-
effective.

)=k whose time has returned : "BUFESHOND LS (TR~

1. draughtanimals: (7 A5 B D&
draught [3KFETE draft D D513,

1. forthatmatter: ' ZN[CDVTETSICVZR ]

EHE. XEDHTorhand DEICEASINDS,

2. For one thing ..., For another..., : 2D&LS5(C2 DD
KRN (> TEONTWVWBHZARIF. ZNZTNE 1 (215
22y BELRT,

3. spurred:igEEN(FC) (HHZEDHTZ

3. netcarbonemissions:REFHEDHE
net (3 MEBK) MlE] OEKT. REEE gross.

3. sequester:[FHtd 3 (£ 3

5.  impetus:I~%HLEDD ) ~&ETIBL

5.  propel:~%#HT 3

© ® o o

©

biomass (17T 2R) &ld?

BEBERFERERZTHEDNTVESET, FEMBIICERTZE
MOKRE. RiFe 22K IT D, TIHSERLT. Al AKX
RHR12 & DIEEBRIERTERR0, TR S LTHBTE
BEMERIRDEXER 28T LD Tz, NAA T RICEH
ZIE. AMPOIREAR, BEREEY. TKER. KERENH S,
NAFT A, HERETATTO BRI RFREICHEES X
BV (A—R>Za—hZIWTHD) L&, BETRETHDE
DNAZAFMTH D, 1990 FALUE. HERBR/ LR DEERE
HEOBEREDHEANSEEEEDHDLDCRY, RVT—TFT >
[FARE/NA AT ZDOFAICEWEA TN, BATIE 2002 F(
TINAZYR - ZyRAREERE ) HEERESN. DR
FRTISC TN F I ZFBIC DOV TOEY BHDIEHROHEL
MMEESINTVS, NI FTR(IDTELTVBTedh, #hIFRLKIR
IF T BTz CIFETFEN T

Science key words

3. greenhouse-gas emissions: CEESEH X HHE
greenhousegas (REMRAR) &(F KEI PR
BAY>., ZEBRE AYUREDHENSHFTIN
ERNMNEE—FRINT B2 L Ch. BEMR (KKHE
DFRLER) 25T 5HDI L,

3. photosynthesis : 57

3. combustion: Tkt BHIDERL

3.  carbon negative: [[R&ENZY 1 TR
EHEROBB EBRP L& S CRESIN Z#BbkE
DEN. TTRZDOEWHHKERICL > TRTFRHSEY
RApEELVEDLBVC &,

7. ecosystems:4+HER |
BEDOKIICEET 2EYEZ DIFEYRIER XL O,

emissions pricing : THH 8t (HIE)

carbon tax : (R

scope: 'R TEHH

monocultures: £/ H)LF +—, BIEYOE—FHE (—
TEEOEYRE T ERET &) ]

exemplified by ...: [~ ([CL> THEEET NS

despoil : [B8ET 3. INFET 3

H0EE de- (DBET 3) & spoil (BEEELEDEKRTHS (&
>5) EfEFEHEEEEE,

afflict: ' HLHB. MET

ethanol refineries: (T4 / — )& T
sustainable : M5 A]AE7

SEEIHONERICOTz > TGN ATEEN E DA R R IR T, B
BEETLLKERATNG, TRILF—RBICEL TVRIE
B EDEaENF unsustainable TH 2 &EWZ B,
cost-effective : [ EANMRAAST LV HEFME(CENTZ

nature

www.nature.com/naturedigest

January 2007 |

©2007 NPG Nature Asia-Pacific

volume4 |

27



nature

Editorial

Nature 444,654 | doi:10.1038/444654a; Published online 6 December 2006
EVWFEAFBICETCTHEIRIEZTSS

http://www.nature.com/nature/journal/v444/n7120/full/444654a.html
IRINF=RELTONAI AT ZINBUEEZESHTWVS,

SCOTT TAKUSHI/MCT /NEWSCOM

1. NAATRE 20 HILEF TABDEERZ T RILF—JET. 6. NAAIXINZDLIBREERZTLSICHEZELTE
AN=TONFEOMEIE Y, HEZSIE. Mz 5. 2002 EEERTZMENDH D, FIHASEN
REDE(ICEH >z, SATEIXILF—2KDK 10% NAAFIZAD LS BREMHMKFFHCE ST REZH]
DML AT RICHKLTWS, FHOBERRET RILF— REUVEHRBIADZZALZBREIT Z2HELNH D, TOF
B, BARMICERABEIRILTF—LIEEINICKRER BE LT FHEMEHEYRERR. H2W\WEZD 2
SIT7EEHZIRILF—RIEDTH B, DOMEHFEDLENEZIEGND, ZLT. NAFTTRDR

KNREELZFONBITEIRILT —ADHGRIEICET S

2. LhL. "M FYREIRILF-RELTHBIZ LI BELHAENMTONZREND S,

I << OMERNH D, B 1. NMAFTREZFNEEE

ERJRETRVZ ENZ W, fIZIE. HROBREHNFHEZS 7. TOLESBHELCEVT I DOEAERBIANETLDH,

TWBNA AR ZRTIFBHRAITHONTULEWL, 3 2 (T, FERDEIG AN S DRAZR/NRICIIZ DD &

NENIERCBV, FEED D (CERVEFEANNDZDIE, BICMIUDBHEDNA A YR ELRICHIET 275%

FEAEDARBISFABMNMEINIENA AT ZIHNSHN TV HRDOFB2ETHD, £D1 D3 BIFEEERDY

<EWVWSON, BEMILEDOABDEE >z, RATLIYI TV IRRT, REOTMFIH S/
ARRTOY Y hNafHAN. BEOEEICNA1FT

3. ZNCEIDIDST. REICE>T. NAFIYINEU REENTHRZHRETZ2ETH S,

BOZEH TS, ZTNICHEEZNTTVWEEEN 3D

H2. B1C. BENRARFHEZ RS THLEHNE 8. NAATRADKETRHH AT, HEYDRENTERLEFH

LTWBZETHD, NAFATREMLT DEICIE 4 ACRETZ2ERENREEZZ (T2 AREENBVCET

ENSRDIXINF—ZRATIRENHZMN. T HB. NMAXROMBFEEICSVWTCHFER EEE DR

O [CRFDFHEEAV SENELD Z ENZL, LM HBEFEEREL T, HTOZ—XCHEL. #@HREL

L. NAATRDBMBEICL > TRET B _BILIREDE TEMATZRME TR (CHB.

[F. NAFIYZADHEERICL > TATEHASRINLTZZ

BIERFDELFUTH D, EULNAFTYRABECL- 9. LALZDESHICIE. NAIFTYRADEELEKRICEI>T.

T. EROMFATOZBILRFEDITB D, MBECE-T g & 2R (CED L S RERZHTENRADH AR

U2 BIREFDOFRICE > T Bk EZRHET 3 HIDRENDH D, 1Y RRITTO/N—LHEEICHS

ZENTENE ARV RHT 4 7 (RENZYAFR) N3E3C. BFOE/ DILF v —HREMZBLDAL

HRIRTEZHE LNV, INE@E. NI FIHBED TV EWS ZETIE, N—=LSADES | THIREEBZEU

T—=ILRARA > hTH B, NIHEREEZTBVEWVNS LR >TUED, TN
Tl3. BHRENSRERENHNEEEVERY . ZTNZHT

4. NAFRRANFESNZERICHZEID 2 DDEEE HIEANS DINE(CFE S FE (T TR D> TLES DT,

3. FUREXRAAZOMSEEED S, T DOREHREA

DEZDBMCTH B, FEAEDELE, FEPOTT 10. REKETEBRINTVEINAFTVRABECERULS

OHEICEATNRVERDIRILF—FEEROTVS, BREERNG D, 2<DOITY /—)UBERTIF TR Ak
BEFEV, B SBRINENYVEOISODE/ A

5. ZNSDOBRFIITIE. NAFTRIRILF—IEEH Fr—[CRELTVWDIDTH D, &WEFHLFEGL
BORBIXINF—DEHBBREORECEZIZTOAMN BRTIEZCTEXRENZMBE L. TEIFLBEOME
HBERFBIRV., TNTENAFTRICE. 21 D MNAFXRERANTZETHD, NAFTTAIXRIL
—EBDOIXIF—RO—A% DD BEENH D (FEA F—DOHAREIBANCITONEZREEH, BEYRRIBH
SENTHB, RICHPFAEN, BHETETIRAMNIROLVAEERSE

SREZDTH D,
28 | January2007 | volume4 NATURE DIGEST H#5&#R &R

©2007 NPG Nature Asia-Pacific



