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IIINNNTTTRRROOODDDUUUCCCTTTIIIOOONNN   

If dangerous climate change is to be averted, 

greenhouse gas emissions must be cut. Alternatives 

to fossil fuels have a major role to play. But 

alternative energy sources can create problems of 

their ownτnuclear power plants generate 

dangerous radioactive wastes, and poorly located 

windfarms kill birds and 

bats. Ecologist David 

Ehrenfield has described 

such problems as ΨŦǊƛŜƴŘƭȅ 

ŦƛǊŜΩΦ1 

 

Plant-derived substitutes 

for petroleumτknown as 

biofuelsτhave been 

touted as an important 

part of the solution to 

climate change. But they 

also have the potential to 

cause friendly fire 

problems, and some of 

them seem likely to do 

more harm than good. 

Their value has been called into question, with many 

critical articles and reports appearing in recent years. 

In Asia, Africa and South America, rainforests have 

been felled to grow oil palms, soybeans and sugar 

cane as biofuel crops, and in the United States the 

cultivation of corn as a biofuel has drawn criticism 

because it requires so much energy to produce that 

savings in greenhouse gas emissions are minimal or 

non-existent, and because rising demand for ethanol 

has increased the price of corn as a food. The 

cricitism is also made that biofuel crops compete 

with food crops for arable land, in a world where 

most arable land is needed for food.  

 

Another problem with some biofuel cropsτbut one 

that is receiving little attentionτis their potential to 

become serious weeds. Weeds have already inflicted 

massive ecological and agricultural damage on 

Australia. The costs to Australian agriculture alone 

exceed $4 billion a year,
2,3.

 Global warming is 

ŜȄǇŜŎǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ǿƻǊƭŘΩǎ ǿŜŜŘ ǇǊƻōƭŜƳǎ 

(even without taking into account the weed 

potential of biofuels).4 Australia should not try to 

solve one problem by worsening another. This is 

particularly so when the potential of many biofuels 

to mitigate climate change is small at best.   

 

In this report the Invasive 

Species Council assesses the 

weed threat posed by 

biofuels in Australia. We 

believe that biofuels could 

eventually play a role in 

reducing greenhouse gas 

emissions, but this should 

not be at the expense of 

!ǳǎǘǊŀƭƛŀΩǎ ōƛƻŘƛǾŜǊǎƛǘȅ ƻǊ 

agriculture. We recommend 

policy approaches to avoid 

the problems of weedy 

biofuels, and to promote an 

environmentally responsible 

biofuels industry. 

                                                             
1 Ehrenfield D (2006) 

2 Martin P (2003)  

3 For example, the costs to the Australian livestock industry are 

$315 million in weed control and $1.87 billion in yield losses. 

(Weeds CRC 2005a) 

4 Lovejoy T E and Hannah L (2005); Weeds CRC (2007) 

Ȱ/Æ ÏÕÒ ÅÉÇÈÔÅÅÎ ×ÏÒÓÔ ÅÎÖÉÒÏÎÍÅÎÔÁÌ 
weeds, seventeen were intentionally 
imported ɀ mesquite (Prosopis 
juliflora) for example, promoted in the 
Queensland Agricultural Journal in 
υύυψ ÁÓ ȬÏÎÅ ÏÆ ÔÈÅ Íost valuable 
ÔÒÅÅÓ ÔÈÁÔ ÆÁÒÍÅÒÓ ÃÏÕÌÄ ÐÌÁÎÔȭȢ )Î 
Victoria, two-thirds of weed species 
were purposely introduced; and in the 
Wet Tropics, fifty-one of the fifty-three 
environmental weeds, mostly garden 
and pasture plants, were deliberate 
ÉÍÐÏÒÔÓȢȱ 
  - Tim Low (1999) Feral Future 
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WWWHHHAAATTT   AAARRREEE   BBBIIIOOOFFFUUUEEELLLSSS???   

Plants use sunlight to convert carbon dioxide into 

organic compounds via photosynthesis. The 

resulting biomass can be burned for power or 

transformed into liquid or gaseous fuels in the 

form of alcohols, methyl/ethyl esters, or hydrogen. 

Two categories of liquid biofuels are currently used 

for transport: ethanol produced from plant starch, 

sugar or cellulose;1 and biodiesel (methyl/ethyl 

esters) produced from plant oils. These fuels can 

be used in existing vehicles, typically blended with 

petrol or diesel.   

 

A more appropriate term for biofuels when they 

are grown as ŎǊƻǇǎ ƛǎ ΨŀƎǊƻŦǳŜƭǎΩ όŀgriculture for 

fuels). This term avoids the automatic positive 

Ŏƻƴƴƻǘŀǘƛƻƴ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ǘƘŜ ΨōƛƻΩ ƭŀōŜƭ. 

However, to avoid confusion, in this report we will 

continue to refer to crops grown for fuel as 

ΨbiofuelsΩ rather than the more appropriate 

ΨagrofuelsΩ. 

 

The major sources of ethanol today are sugar cane 

(especially in Brazil) and corn (particularly in the 

US). The main sources of biodiesel are rapeseed 

and palm oil, but other biodiesel crops include 

jatropha, coconut oil, peanuts, sunflower seeds 

and castor beans. Ethanol and biodiesel crops are 

readily converted to fuel using existing technology, 

ŀƴŘ ǘƘŜȅ ŀǊŜ ƪƴƻǿƴ ŀǎ ΨŦƛǊǎǘ-ƎŜƴŜǊŀǘƛƻƴΩ ōƛƻŦǳŜƭǎΦ  

 

Ψ{econd-generationΩ biofuels are derived from the 

cellulose in plant cell walls, the most abundant 

biological material on earth. Their potential for 

reducing greenhouse emissions is much higher, 

but a commercially competitive process for 

converting cellulose into fuel has yet to be 

developed.
2
 The second-generation biofuels 

attracting most interest are fast-growing shrubs 

and trees such as willows, poplars and eucalypts, 

and tall perennial grasses. These crops are 

potentially high yielding because they have a high 

cellulose content, low nutrient requirements, few 

natural pests, and do not require annual tillage.
3 

Trees can also be harvested at any time of the 

year. There is a focus on developing new plant 

varieties to improve biomass productivity, 

including transgenic varieties. For example, 

researchers aim to increase the photosynthetic 

efficiency of plants.4 

 

Algae are another potential biofuel. They can grow 

very quickly using carbon dioxide generated by 

power stations. Algal systems can allegedly 

produce 40 times as much fuel per hectare as 

corn.5 In Australia there has been initial 

investigation of a green alga (Botryococcus braunii) 

found in lakes and reservoirs.6
 

                                                             
1 Plant materialsðthe lignocellulosic biomass consisting of 

cellulose, hemicelluloses and lignin compounds, found in plant 

cell wallsðcan also be combusted to provide electricity (which 

is an emerging transport fuel) and process heat (Hill J 2007). 

The plants considered to have greatest potential as 

lignocellulosic bioenergy crops are typically perennials, both 

woody plants such as willows and poplars, and herbaceous 

species such as switchgrass, reed canary grass and 

miscanthus.   

2 To convert corn or sugar cane into ethanol is quite simple. 

Corn starch is converted via an enzymatic process into sugar, 

which is then fermented by yeast into ethanol. The process is 

even simpler (and more energy efficient) with cane sugar. In 

contrast, lignocellulose, the major component of plant cell 

walls, is very resistant to conversion, having evolved to resist 

degradation. Wood typically consists of 40ï50% cellulose, 25% 

hemicelluloses and 25ï30% lignins. The cellulose and 

hemicellulose are crystalline fibrils of glucose chains, ñlargely 

impenetrable to water or enzymesò, and lignin is resistant to 

fermentation. One approach is to convert the biomass into 

ósyngasôðmainly carbon monoxide and hydrogenðwhich is 

then coverted into ethanol or biodiesel via the Fischer-Tropsch 

Ȱ%ØÐÅÒÔÓ ÄÉÓÁÇÒÅÅ ÁÂÏÕÔ ×ÈÅÎ 
facilities to convert lignocellulose 
to fuel will operate on an  
industrial scale ɂit may be five 
ÙÅÁÒÓ ÏÒ ÔÅÎ ÏÒ Ô×ÅÎÔÙȢȱ 
    - Schubert (2006) 
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process. Another approach currently used in pilot plants is to 

use high temperatures or acid to break apart the lignocellulose, 

then use enzymes to convert the exposed cellulose into sugars, 

which are fermented using yeast. The lignin can be burned to 

help power the plant (Schubert 2006). Bevan M and Franssen 

M (2006) discuss the significant technological barriers to 

widespread use of plant biomass. 

3 A high lignin and cellulose content is desirable because high 

carbon levels give a high heating value, and because lignin 

allows a plant to stand upright at low water content, which 

means the biomass can dry on the stem and improve biomass 

quality (Lewandowski et al. 2003). 

4 Ragauskas A J, Williams C K, Davison B H et al. (2006) 

5 Schubert C (2006). Also see the website for Greenfuel 

Technologies Corporation at <www.greenfuelonline.com>. 

6 Qin J (2005) 
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TTTHHHEEE   BBBIIIOOOFFFUUUEEELLLSSS   IIINNNDDDUUUSSSTTTRRRYYY   

In 2005, aōƻǳǘ н҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǘǊŀƴǎǇƻǊǘ ŦǳŜƭǎ 

were derived from biomass,1 of which about 90% 

was ethanol (predominantly in Brazil from sugar 

cane) and 10% was biodiesel.2  Many industry 

experts are very optimistic about the potential of 

the biofuel industry. .tΩǎ Ŏhief scientist, Steven 

Koonin, predicts that the US, European Union, and 

India will produce 5% of their road fuels from 

biomass by the end of 2010, and that eventually 

άōƛƻŦǳŜƭǎ ŎƻǳƭŘ ǎǳǇǇƭȅ some 30% of global demand 

in an environmentally responsible manner without 

ŀŦŦŜŎǘƛƴƎ ŦƻƻŘ ǇǊƻŘǳŎǘƛƻƴέΦ3  He sees genetic 

improvements of crops like jatropha and 

switchgrass (which pose a weed risk) as a key to 

this future growth. 

   

The benefits of a strong biofuels industry are 

typically cited as (i) reduced greenhouse gas 

emissions, (ii) greater energy security (because 

energy can be produced locally), and (iii) support 

of agricultural industries.4  

 

Industry growth has been driven by government 

regulations in some countries that require a 

component of biodiesel and ethanol in diesel and 

petrol respectively. The corn-based agrofuel 

industry in the US is sustained by large agricultural 

subsidies and a 51-cent ethanol tax credit.5 

Governments are also investing in research and 

development. For example, the US Department of 

Energy funded the herbaceous energy crops 

research program which assessed the biofuel 

potential of 18 perennial grasses and pursued 

development of the most promising.
6
  

 

Large energy companies have begun investing in 

biofuels researchτBP announced $500 million 

investment in research over 10 yearsτand 

investment capital is becoming availableτventure 

capital firm Kleiner Perkins Caufield & Byers 

recently launched a $200-million fund for investing 

in bioenergy.
7
 

 

AustraliaΩǎ biofuels industry is small but growing 

fast. It is attracting enthusiastic advocates in 

government and industry, some of whom are 

making claims that seem highly exaggerated. 

aŀƪƛƴƎ !ǳǎǘǊŀƭƛŀ ŀ άōƛƻŦǳŜƭǎ ǎǳǇŜǊǇƻǿŜǊέ ǿƻǳƭŘ 

άǘǳǊƴ !ǳǎǘǊŀƭƛŀ ŦǊƻƳ ǘƘŜ ǿƻǊƭŘΩǎ ǿƻǊǎǘ ŜƳƛǘǘŜǊ ƻŦ 

per capita greenhouse gas emissions to one of the 

ǇƛƻƴŜŜǊǎ ƻŦ ǘƘŜ ƴŜǿ ōƛƻŜŎƻƴƻƳȅΣέ ǇǊƻŎƭŀƛƳǎ ƻƴŜ 

Australian researcher.8   

 

Talking up Biofuels 

 
ȰAustraliaɂthe land of infinite 
sunshine, vast agricultural resources, 
reliable monsoon rains across the entire 
northern tropical belt, in other words a 
ÌÁÎÄ ÍÁÄÅ ÆÏÒ ÂÉÏÆÕÅÌÓȣ Ȱ 
   - An Australian business academic 
proposing a massive biofuels industry in 
Australia (Mathews 2007) 
 
ȰCan the Prime Minister advise the 
House that his National Water Scheme 
will incorporate North Queensland, 
×ÈÉÃÈ ×ÉÔÈ ωτ ÐÅÒÃÅÎÔ ÏÆ !ÕÓÔÒÁÌÉÁȭÓ 
water can afford for 5 percent of this to 
grow sugar cane necessary to provide 
100 percent of Australian petrol and 8 
perecent of its electricity?ȱ 
   - Hon. Bob Katter, Parliamentary 
question, 28 February 2007 
 
ȰIndeed, ethanol seems to have many 
ÔÈÉÎÇÓ ÇÏÉÎÇ ÆÏÒ ÉÔȡ ÉÔȭÓ ÂÉÏÄÅÇÒÁÄÁÂÌÅȟ ÉÔ 
produces slightly less greenhouse 
ÅÍÉÓÓÉÏÎÓ ÔÈÁÎ ÆÏÓÓÉÌ ÆÕÅÌ ȣȟ ÉÔ ÃÁÎ 
replace harmÆÕÌ ÆÕÅÌ ÁÄÄÉÔÉÖÅÓ ȣȟ ÉÔ 
produces jobs for farmers and refinery 
×ÏÒËÅÒÓ ȣÁÎÄ ÉÔ ÐÒÏÖÉÄÅÓ Á ÃÏÎÖÅÎÉÅÎÔ 
excuse for US and European politicians 
to subsidize their agriculture.ȱ 
   - Editorial, Nature Biotechnology, July 
2006 
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 According to the Biofuels Association of Australia, 

there is currently a biodiesel production capacity 

(which is distinct from actual production) of about 

350 million litres a year, and this is expected to 

grow to a capacity of more than 800 million litres 

by 2008.9 Currently, biodiesel is produced from 

used cooking oils and animal fats, and there are 

plans for plants to use imported feedstocks.
10

  

 

Bioethanol production is also very small, with just 

three current commercial producers with a 

capacity of about 150 ML.
11

 By law, ethanol can be 

blended with petrol only up to a limit of 10% by 

volume in Australia.  

 

Biofuels enthusiasts in Australia often look north 

ǘƻ ǘƘŜ Ǿŀǎǘ ŀǊŜŀǎ ƻŦ ΨǳƴǳǎŜŘΩ ƭŀƴŘ ŀŎǊƻǎǎ northern 

Australia. For example, business academic John 

Mathews, in a report on biofuel prospects in 

Australia, calls for a 10-year program for 

άŜȄǘŜƴǎƛǾŜ ǊŜǎǘǊǳŎǘǳǊƛƴƎ ƻŦ !ǳǎǘǊŀƭƛŀƴ ǊǳǊŀƭ 

industry and agricultural activities, with a shift 

north towards opening up tropical lands fed by 

regular monsoon rains for sugarcane production 

ŀƴŘ ŎǳƭǘƛǾŀǘƛƻƴ ƻŦ ƴŜǿ ōƛƻŦǳŜƭ ŎǊƻǇǎΧέ12 Executive 

Director of the Australia Farm Institute, Mick 

Keogh, has called for an urgent acceleration of 

agricultural development in northern Australia and 

a removal of regulatory constraints. 13 

 

Apart from the major industry players, an interest 

in biofuels is coming from small landholders. State 

governments are receiving many enquiries from 

individuals seeking advice about jatropha and 

other possible crops. 

                                                             
1 Brown L R (2006) 

2 Worldwatch Institute (2006) 

3 Koonin S (2006). The US Department of Energy Office has 

developed a scenario in which biofuels supply 30% of the 

gasoline demand of 2004 by 2030. The European Union has a 

vision for one-quarter of transport fuels to be met by biofuels by 

2030. Cited in Cited in Himmel M E, Ding S-Y, Johnson D K et 

al. (2007) 

4 Koonin S (2006) 

5 Schubert C (2006) 

6 Lewandowski I, Scurlock J M O, Lindvall E et al. (2003) 

7 Schubert C (2006) 

                                                                                        
8 Mathews J (2007) 

9 Biofuels Association of Australia (a recent merger of the 

Biodiesel Association of Australia and Renewable Fuels 

Australia) ï see <http://www.biodiesel.org.au/>. 

10 Standing Committee on Rural and Regional Affairs and 

Transport (2007) 

11 O'Connell D, Batten D, O'Connor M et al. (2007) 

12 Mathews J (2007) 

13 Anonymous (2007a) 
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TTTHHHEEE   PPPRRROOOBBBLLLEEEMMMSSS   WWWIIITTTHHH   BBBIIIOOOFFFUUUEEELLLSSS   

Biofuels have a misleading clean, green image. In 

the public mind they seem a positive alternative to 

polluting fossil fuels, with lush green plants poised 

to replace oil drills in providing transport fuel. But 

ŀ ΨōƛƻΩ ƭŀōŜƭ ƛǎ ƴƻ ƎǳŀǊŀƴǘŜŜ ƻŦ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΣ ŀƴŘ 

current analysis shows that there are major 

problems with biofuels. As with any large-scale 

industrial development, the environmental, social 

and economic costs and benefits of the biofuels 

industry should be thoroughly assessed before 

being supported.

 

SSSOOOCCCIII AAALLL   AAANNNDDD   EEECCCOOONNNOOOMMMIII CCC   IIISSSSSSUUUEEESSS

Worldwide, biofuel crops have a limited role to 

play because most arable land is already in use.
1
  A 

10% substitution of petrol and diesel fuel would 

require 43% and 38% of current cropland area in 

the United States and Europe, respectively.2 If all 

the corn and soybeans grown in the US today were 

converted into biofuels, they would meet just 12% 

and 6% of American gasoline and diesel demand 

respectively.3  

 

The African Biodiversity Network warns that the 

push to grow biofuels in Africa is opening up high 

conservation value areas to agriculture and 

pushing farmers ƻŦŦ ǘƘŜƛǊ ƭŀƴŘΥ άLǘ ǎŜŜƳǎ ǘƘŀǘ 

agribusiness and biotechnology companies are 

taking advantage of the biofuels craze to push 

through a wide range of changes in the trade and 

farming regulatory set-up that will favour their 

ƛƴǘŜǊŜǎǘǎΦέ4  

 

It seems inevitable that there will be competition 

between cropping for food and energy production, 

to the likely detriment of the poor.
5
  The Food and 

Agriculture Organisation estimates that the cereal 

import bill of low income, food-deficit countries 

will increase by about one quarter in 2007 as a 

ŘƛǊŜŎǘ ǊŜǎǳƭǘ ƻŦ ǘƘŜ άŜǘƘŀƴƻƭ ŜŦŦŜŎǘέΦ6 In the US, the 

price of corn and soybean rose in 2006 due to 

biofuel demand, corn doubling in price between 

2005 and 2007.7  

 

Arable land and water are much scarcer in 

Australia than in most nations promoting biofuels, 

and competition for land and water would be even 

more significant.
8
 !ǳǎǘǊŀƭƛŀΩǎ ǇŜŀƪ ŦŀǊƳƛƴƎ ƎǊƻǳǇΣ 

ǘƘŜ bŀǘƛƻƴŀƭ CŀǊƳŜǊǎΩ CŜŘŜǊŀǘƛƻƴΣ ŀƴŘ ǘƘŜ 

Australian Farm Institute, have said Australia does 

not have enough cropping capacity to sustain a 

major biofuels industry.9 

 

CSIRO scientists have expressed serious doubts 

about the viability of the current biofuels industry 

in Australia. Spokesman for CSIRO-led Energy 

Transformed Flagship 5ŀǾƛŘ [ŀƳō ǎŀȅǎ άWe hear 

about plans to build new refineries, but even if you 

add up the total projected capacity, and then 

ȰIt requires production equivalent to 0.5 
ton of grain to feed one person for one 
year, a value  sufficiently large to allow 
some production to be used as seed for 
the next crop, some to be fed to animals, 
and some land to be diverted to fruit 
and vegetable crops. Compare this value 
with that for a car running 20,000 
km/year at an efficient consumption of 
7 liters/100 km. The required 1400 
liters of ethanol would be produced 
from 3.5 ton grain (2.48 kg grain/liter), 
requiring an agricultural production 
seven times the dietary requirement for 
one person.ȱ 
é 

ȰAnything but a marginal contribution 
from biofuel would pose a serious threat 
to both food seccurity and the natural 
resource base of land, soils, and water. ñ 
- Connor & Minguez (2006) 
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double it, it comes to only 10 to 15 per cent of 

!ǳǎǘǊŀƭƛŀΩǎ ƻƛƭ ŎƻƴǎǳƳǇǘƛƻƴΦέ10 Paul Higgins, of 

Emergent Futures, says several biodiesel 

companies in Australia are struggling.
11

 

FurǘƘŜǊƳƻǊŜΣ άƛt is far from clear that rapid 

ŜȄǇŀƴǎƛƻƴ ƻŦ !ǳǎǘǊŀƭƛŀΩǎ ƴŀǎŎŜƴǘ ōƛƻŦǳŜƭǎ ƛƴŘǳǎǘǊȅ 

would deliver a cleaner, healthier, environmentally 

benign, renewable source of automotive fuel.έ
12

 

 

There are, for example, health concerns about the 

use of ethanol as fuel, with a recent US study 

finding that a major switch to ethanol fuel would 

increase respiratory related illness and death. 

While use of ethanol reduces levels of two 

carcinogensτbenzene and butadieneτit 

increases levels of carcinogens formaldehyde and 

acetaldehyde, and also ozone, a major component 

of smog.13 

                                                             
1 While many biofuel proponents point to millions of hectares of 

ówastelandsô that could be transformed by energy crops (65 

million hectares in India), and talk of ómiracleô crops such as 

jatropha that require no irrigation or fertilisation, the reality is 

that yields in such circumstances will be low. As a reviewer of 

jatropha projects in developing countries points out, ñmarginal 

                                                                                        
yields are obtained from plants grown on marginal landsò 

(Benge 2006). 

2 International Energy Authority (2004)  

3 Hill J, Nelson E, Tilman D et al. (2006) 

4 African Biodiversity Network (2007) 

5 Connor D and Minguez I (2006) 

6 FAO (2007) 

7 Hill J (2007) 

8 Less than 7% of the Australian land area is considered 

arableðsee the Geoscience Australia website at 

<http://www.ga.gov.au/education/facts/dimensions/compare.ht

m>. While Australiaôs land area is vast, soils are mostly infertile 

and water availability is limited. Currently about 50 million 

hectares are ñcroplandsò ï see EarthTrends Country Profiles at 

<http://earthtrends.wri.org/pdf_library/country_profiles/agr_cou_

036.pdf>. 

9 ABC (2007) 

10 Quoted in O'Neill G (2006) 

11 Cited in O'Neill G (2006) 

12 O'Neill G (2006) 

13 Hampton T (2008) 

GGGRRREEEEEENNNHHHOOOUUUSSSEEE   IIISSSSSSUUUEEESSS

An Australian Taskforce on Biofuels appointed by 

the Prime Minister1 concluded in 2005 that 

biofuels offer only very limited greenhouse 

benefits, which άalone would not warrant further 

assisting biofuels, given the availability of much 

ŎƘŜŀǇŜǊ ŎŀǊōƻƴ ǊŜŘǳŎǘƛƻƴ ƻǇǘƛƻƴǎΦέ2 Life cycle 

analyses of 10% ethanol liquid fuel blends in 

Australia have found minimal greenhouse benefits 

compared to the use of fossil fuelsτreductions in 

greenhouse gas emissions of just 1.7% using wheat 

to 5.1% with C-molasses using co-generation. The 

emissions savings for biodiesel using 100% canola 

oil amount to no more than 15 % and no more 

than 1.5 % for a 5% blend.3  

 

A recent study published in Science found that 

when corn was used as a biofuel, emissions were 

reduced by about 18% below those for 

conventional gasoline, with an uncertainty band of 

-36% to +29% (factoring in the use of co-

products).
4
 Other studies have found even more 

marginal or negative greenhouse benefits .5 The 

major sources of biofuel greenhouse emissions are 

the fossil fuels used in agriculture and processing 

of the feedstock, and agricultural practices, such as 

soil tillage and fertilisation. Nitrogen fertilisers 

increase outputs of nitrous oxide, a potent 

greenhouse gas.6 A study about to be published in 

Atmospheric Chemistry and Physics concludes that 

generation of nitrous oxide from first-generation 

biofuel crops is about twice as much as previously 

thought, as a result of which some biofuels, such 

as rapeseed and corn, may emit more greenhouse 

gas emissions than fossil fuels.7 

 

Where land is converted from another use that has 

a higher net sequestration of carbonτeg. native 

forests or grasslandsτthe cropping of biofuels 

contributes to, rather than mitigates, climate 

change.  One of the worst examples is the clearing 

ƻŦ LƴŘƻƴŜǎƛŀΩǎ ǇŜŀǘ ŦƻǊŜǎǘǎ ǘƻ Ǉƭŀƴǘ ƻƛƭ ǇŀƭƳΣ ƛƴ ǘƘŜ 

process destroying carbon sinks, releasing large 

stores of greenhouse gases, and reducing 

biodiversity.8  A recent study published in the 

http://www.ga.gov.au/education/facts/dimensions/compare.htm
http://www.ga.gov.au/education/facts/dimensions/compare.htm
http://www.ga.gov.au/education/facts/dimensions/compare.htm
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journal Science found that over a 30 year period 

the greenhouse gas emissions saved by biofuels 

would be much less than the savings that could be 

achieved by using the same ƭŀƴŘ ŦƻǊ ŦƻǊŜǎǘƛƻƴΦ άLƴ 

all cases, forestation of an equivalent area of land 

would sequester two to nine times more carbon 

over a 30-year period than the emissions avoided 

ōȅ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ōƛƻŦǳŜƭΦέ9 After taking this 

opportunity cost into account, the emissions cost 

of liquid biofuels was found to exceed that of fossil 

fuels. In other words, it is better to use fossil fuels 

more efficiently, conserve existing natural 

vegetation, and restore natural forest and 

grassland habitats on cropland not needed for 

food. The study concluded that the only biofuel 

option that may be efficacious in the short term is 

conversion of woody biomass, which is compatible 

with retention of forest carbon stocks. 

 

There is considerable variation in the greenhouse 

potential of various biofuels, with second-

generation fuelsτperennial grasses and woody 

biomassτoffering greater potential greenhouse 

savings.10 As noted, the cultivation of algae may 

offer larger potential for emissions reductions than 

other feedstocks (although we caution that if 

exotic species are used and released into the 

environment, they also pose a pest risk). 

                                                             
1 The Taskforce was appointed to review a 2003 joint study by 

CSIRO, the Bureau of Transport and Regional Economics and 

the Australian Bureau of Agricultural Resource Economics on 

the appropriateness of a national target of 350 megalitres of 

biofuels by 2010. 

2 Biofuels Taskforce (2005) 

3 O'Connell D, Batten D, O'Connor M et al. (2007) 

4 Farrell A E, Plevin R J, Turner B T et al. (2006) 

5 Patzek T W and Pimentel D (2005) 

6 Hill J (2007) 

7 The paper by Paul Crutzen is not yet published, but see 

<http://www.rsc.org/chemistryworld/News/2007/September/210

90701.asp>. 

8 Biofuelwatch, Carbon Trade Watch/TNI, Corporate Europe 

Observatory et al. (2007) 

9 Righelato R and Spracklen D V (2007) 

10 The Australian Biofuels Taskforce (2005), noting the potential 

for lignocellulosic ethanol ñto impact materially on the 

economics of the biofuels industryò recommended that ñfurther 

policy interventions based on current industry technologies and 

feedstocks should be limited without a close assessmentò of 

that potential. 

BBBIIIOOODDDIIIVVVEEERRRSSSIII TTTYYY   IIISSSSSSUUUEEESSS

There are mounting concerns about the impacts of 

the biofuel industry on biodiversity. A recent 

briefing for parties to the international Convention 

on Biological Diversity, the major international 

treaty on conservation, warned that:
1
 

 
άlarge-scale biofuel production can have adverse 

impacts on biodiversity, including, inter alia, 

habitat fragmentation and degradation, increased 

greenhouse-gas emissions from degraded carbon 

sinks and deforestation, water pollution and 

eutrophication, and overexploitation caused by 

land conflicts and increase in food prices.έ 

 

The biofuels industry is driving large-scale 

destruction of natural areas. Forests are being 

destroyed in Southeast Asia for palm oil 

plantations;
2,3

 soybean plantations (sown for food 

as well as biofuels) are the main cause of 

deforestation in Brazilian Amazon and Paraguay;4 

soybean and sugarcane plantations in Brazil are 

being carved from the Cerrado, a highly 

threatened biologically diverse grassy ecosystem;5 

and conservation areas in Africa are coming under 

pressure from biofuel developments.
6
  

 

ȰBiomass production for new industrial 
uses, sucÈ ÁÓ ÁÕÔÏÍÏÔÉÖÅ ÆÕÅÌȟ ȣ ÉÓ ÔÈÅ 
ultimate marriage of convenience 
between the oldest and most powerful 
force that has shaped our civilizationɂ
ÁÇÒÉÃÕÌÔÕÒÅȣɂand the modern 
ÃÈÅÍÉÃÁÌ ÉÎÄÕÓÔÒÙȣȢ 4ÈÅ ÌÁÔÔÅÒ ÉÓ 
running out of cheap petrochemical 
feedstock, and the former strives to 
colonize the last few untouched corners 
of the earth.ò 
   - Ecologists Tad Patzek & David 
Pimental (2005) 
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In a recent paper in the journal Climate Change it 

was estimated that to replace fossil fuels (coal and 

oil) with energy from modern biomass, humans 

would need to increase their current demand on 

9ŀǊǘƘΩǎ ǘŜǊǊŜǎǘǊƛŀƭ ǇƘƻǘƻǎȅƴǘƘŜǘƛŎ ǊŜǎƻǳǊŎŜǎ 

(plants) by approximately 50% .7 Humans already 

ǳǎŜ ŀōƻǳǘ пл҈ ƻŦ ǘƘŜ ŜŀǊǘƘΩǎ ǘƻǘŀƭ ǇƘƻǘƻǎȅƴǘƘŜǘƛŎ 

productivity,
8
 so this would exact a massive cost 

on other species. We would need to harvest 22% 

of all land plants just to equal the fossil fuel used 

in 1997.
9
 

 

Biodiversity is also harmed by agricultural practices 

such as use of water, fertilisers and pesticides.  

Agricultural runoff from US corn farms into the 

MissƛǎƛǇǇƛ wƛǾŜǊ ŎǊŜŀǘŜǎ ŀ Ǿŀǎǘ ΨŘŜŀŘ ȊƻƴŜΩ ƛƴ ǘƘŜ 

middle of the Gulf of Mexico each summer.
10

  

 

What most reports and reviews fail to address is 

the weed risk posed by many proposed biofuel 

crops. This issue rates only a passing mention in 

the Convention on Biological Diversity briefing 

paper, 11  and is not mentioned at all in a United 

Nations report on sustainability issues associated 

with biofuels.12 In Australia, the issue was 

overlooked by the Biofuels Taskforce13 and a 

recent Senate inquiry.14

                                                             
1 Executive Secretary (2007) 

2 Colchester M, Jiwan N, Andiko et al. (2006) 

3 Most existing palm oil plantations have been developed for 

cooking oil. The biodiesel industry is creating strong incentive 

to increase production, and is predicted to become the main 

driver of palm oil expansion in Southeast Asia (World 

Rainforest Movement 2006) 

4 World Rainforest Movement (2006) 

5 Klink C and Machado R (2005) 

6 African Biodiversity Network (2007) 

7 Dukes J (2003) 

8 Vitousek P, Ehrlich P, Ehrlich A et al. (1986) 

9 Dukes J (2003) 

10 Schubert C (2006) 

11 The one mention of the weed problem  is of ñthe potential 

risks that, in an effort to increase production and meet growing 

demand for biofuels, energy crops that present many 

characteristics of a weed, such as jatropha, may become 

invasive.ò (Executive Secretary 2007) 

12 UN-Energy (2007) 

                                                                                        
13 Biofuels Taskforce (2005) 

14 Standing Committee on Rural and Regional Affairs and 

Transport (2007) 
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TTTHHHEEE   WWWEEEEEEDDDYYY   PPPOOOTTTEEENNNTTTIIIAAALLL   OOOFFF   BBBIIIOOOFFFUUUEEELLLSSS   

The shrub called jatropha (Jatropha curcas) is 

often touted as the ideal biofuel crop because it 

Ŏŀƴ ōŜ ƎǊƻǿƴ ǿƛǘƘ ŜŀǎŜ ƻƴ ΨǿŀǎǘŜ ƭŀƴŘǎΩΣ ŀ ǾƛǊǘǳŜ 

espoused in a recent article in Scientific America:1 

 

άJatropha seems to offer the benefits of biofuels 

without the pitfalls. The plants favour hot, dry 

conditions and hence are 

unlikely to threaten rain 

forests. There is no trade-off 

between food and fuel either, 

ōŜŎŀǳǎŜ ǘƘŜ ƻƛƭ ƛǎ ǇƻƛǎƻƴƻǳǎΦέ 

 

But jatropha happens to be a 

weed. In 2006 the Western 

Australian government banned 

its use as a biofuel after a risk 

assessment found it was weedy 

in 14 countries.2  Many other 

plants advocated as biofuels 

also have histories as weeds, 

including two grasses that 

appear on ǘƘŜ L¦/bΩǎ ƭƛǎǘ ƻŦ 

Ψмлл ƻŦ ǘƘŜ ²ƻǊƭŘΩǎ ²ƻǊǎǘ 

LƴǾŀŘŜǊǎΩΦ  

 

There are sound ecological 

reasons why this should be so. 

As noted recently in the journal 

ScienceΣ άǘǊŀƛǘǎ ŘŜŜƳŜŘ ƛŘŜŀƭ ƛƴ 

a bioenergy crop are also 

commonly found among 

ƛƴǾŀǎƛǾŜ ǎǇŜŎƛŜǎΦέ3 Biofuel 

crops such as corn and 

soybeans attract criticism 

because they require large 

amounts of water, fertiliser and 

fossil fuel inputs to produce a yield. These large 

inputs can be avoided if the biofuel plant can grow 

without care or attentionτin other words, the 

plant has the attributes of a weed.  Weedy 

attributes of ideal biofuel plants include hardiness, 

water thrift , a paucity of pests or diseases, and an 

ability to outcompete other plants.  

 

Concerns about weedy biofuels have been 

expressed in the scientific literature. In 2006, 

seven scientists published an article in the journal 

Science, pointing out that two grasses with 

potential as biofuel cropsτgiant 

reed and reed canary grassτare 

invasive weeds in America. These 

same grasses are highly invasive in 

Australia. The article concluded 

ǘƘŀǘ άExperts must assess 

ecological risks before introducing 

biofuel crops, to ensure that we do 

not add biofuels to the already 

raging invasive species fire.έ 

 

The weed risk may be especially 

high when biofuels are planted as a 

speculative venture. New 

agricultural ventures have a history 

of causing pest problems in 

Australia. In the 1970s deer 

farming was promoted as an 

exciting new highly profitable 

prospect for rural landholders. The 

1978 book Gold on Four Legs used 

the same kind of rhetoric that is 

applied today to jatropha:4 

 

ά5ŜŜǊ ŀǊŜ Χ ǊŜƭŀǘƛǾŜƭȅ ŦǊŜŜ ŦǊƻƳ 

major disease problems, easy to 

look after, excellent converters of 

Ƴƻǎǘ ǘȅǇŜǎ ƻŦ ŦƻŘŘŜǊΧ ¢ƘŜȅ Ƴŀȅ 

be farmed under a wide range of 

ŎƻƴŘƛǘƛƻƴǎΧέ 

 

But the profits failed to materialise, and by 2003, 

the value of venison had fallen below its 1978 

value.5 When the market for deer products 

ŎǊŀǎƘŜŘ ŘǳǊƛƴƎ ǘƘŜ мффлǎΣ άƳŀƴȅ ŘŜŜǊ ǿŜǊŜ 

liberated when the cost of feeding them rose 

 ȰExperts must assess 
ecological risks before 
introducing biofuel crops, 
to ensure that we do not 
add biofuels to the already 
raging invasive species 
ÆÉÒÅȢ Ȱ 
   - Scientists warning of 

biofuel weed risks in 

Science (Rhagu et al. 2006)  

 

ȰThe consequences of 
biotic invasions are often 
so profound that they must 
be curbed and new 
invasions prevented. 
ȣ2ÁÒÅÌÙ ÉÓ ÔÈÅ ÓÁÙÉÎÇ 

ȬÁÎ ÏÕÎÃÅ ÏÆ Ðrevention is 
×ÏÒÔÈ Á ÐÏÕÎÄ ÏÆ ÃÕÒÅȭ ÓÏ 
applicable as with biotic 
invasions.ȱ 
   - Ecologists writing about 

weed ecology in Ecological 

Applications (Mack et al. 

2000). 
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ŀōƻǾŜ ǘƘŜƛǊ ǾŀƭǳŜέΦ
6
  As a result, Australia now has 

at least 77 feral deer herds that can be attributed 

to escapes and releases from deer farms,7 and a 

fast-growing feral deer problem. Deer are causing 

serious damage to crops and national parks, and 

an increasing number of car collisions.  

  

The Invasive Species Council is concerned that 

biofuel crops will follow the same trajectory. 

Enthused by the biofuels hype, naïve landholders 

will speculatively plant fields of jatropha or 

Chinese tallow, and when markets for the products 

fail to emerge the plants will be left to shed their 

seeds and spawn weed problems.  No method 

exists for mechanically harvesting jatropha or 

Chinese tallow seeds, so there is a technological 

barrier to their commercial use in Australia. In 

India and Africa, jatropha is harvested by hand by 

children and poor villagers, an option not available 

here.  

 

Neem, which has been planted in northern 

Australia as a medicinal plant, and which is 

considered a potential biofuel, is already emerging 

as a serious weed because birds are spreading the 

seeds.8 The olive is another potential biofuel 

following a similar trajectory, with many small 

plantings undertaken for culinary oil, which will 

not be viable to harvest mechanically, likely to 

create future weed problems as past plantings 

have done. The olive is the worst weed in the 

Adelaide region.   

 

The more often a plant is grown, the more likely it 

is to become a major weed.
9
 Giant reed became a 

major problem in California more than a century 

after it was introduced when it was planted widely 

to stabilise stream banks. At present it is not 

considered a major weed in Australia but the 

biofuels industry could change that. Jatropha is 

another weedy biofuel that could multiply 

dramatically if it is grown over vast areas.  

 
Cultivation also increases the weed risk when 

vigorous new varieties are developed. The 

attributes that are bred for a biofuelτrapid 

growth rates, pest and disease resistance, drought 

resistanceτincrease the risk of a plant becoming a 

weed.  

 
The greater risks associated with agricultural 

plantings are often not taken into account in weed 

assessmentsτif assessments are undertaken at all. 

The ecologists who wrote in Science about the 

weediness of biofuels criticized the lack of weed 

risk assessments of biofuels. In Australia, there 

have been only ad hoc risk assessments of biofuel 

prospects.  

 

Ecologists emphasise the very high ecological and 

economic costs of not doing proper assessments. 

As noted in the Introduction, Australians are 

already paying a very high price for a failure to 

assess weed risksτwith an agricultural cost 

estimated at $4 billion a year. Half a million dollars 

is being spent annually to keep just one weed, 

Mimosa pigra, at bay in Kakadu National Park.10 

Rubber vine in Queensland was estimated to cost 

the economy $27 million in 1995 alone.11 Both of 

these weeds were introduced to Australia 

deliberately as ornamental plants.     

 

Ironically, the risks associated with introduced 

species are often only assessed properly when 

species are introduced as biological controls to 

help reduce the harm caused by other introduced 

species. This sort of risk-based assessment should 

be applied to plants that will be planted 

agriculturally.  

 

In the following sections we summarise the weed 

risks posed by various proposed biofuel plants.  

Our list is not comprehensive. It includes species 

that have either been nominated as potential 

biofuel crops for Australia or which are receiving 

enough attention overseas that there is likely to be 

some Australian interest as well.  

 

There are many many more plants exciting biofuel 

interest. The Botanical Survey of India has 

apparently identified more than 400 species of 

plants and trees that yield oils of biodiesel 

potential.12 Because there are few limitations on 

agricultural experimentation in Australia, 

landholders may try out different species that they 

read about over the internet. For example, there 

were recent newspaper reports of the planting of 

up to 1000 hectares of Copaifera Langsdorffii 
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(known as diesel tree) on the coast north of 

Mackay. While there are no indications that it is a 

weed, it exemplifies how easily a new, potentially 

invasive, species can be speculatively planted.  

 

The plants in the next section are listed in the 

approximate order of the degree of weed threat 

we fear they pose, taking into account their 

popularity as biofuels as well as their weed history, 

with the worst plants considered first. It concerns 

us that most of the plants attracting serious 

attention as biofuels have a substantial history as 

weeds. 

                                                             
1 Renner R (2007) 

2 Randall R (2004) 

3 Raghu S, Anderson R C, Daehler C C et al. (2006) 

4 Anderson R (1978) 

5 Jesser P (2005); Anderson R (1978) 

6 Norris A and Low T (2005) 

7 Jesser P (2005) 

8 Grice T (2002) 

9 Mack R N, Simberloff D, Lonsdale W M et al. (2000) 

10 Martin P (2003) 

11 Martin P (2003) 

12 Balaji R (2005) 
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JJJAAATTTRRROOOPPPHHHAAA   (((JJJAAATTTRRROOOPPPHHHAAA   CCCUUURRRCCCAAASSS)))    

Other names: Physic nut, Barbados nut, curcas 

bean, purge nut, purging nut, tuba 

 

Description: Jatropha is a tall shrub or small tree 

growing to about 6m, producing oil-rich seeds. It is 

native to Central America. The leaves and seeds 

are poisonous to people and livestock.  

  

Weed Status:  Jatropha is weedy in India, Brazil, 

Fiji, Honduras, Panama, El Salvador, Jamaica, 

Puerto Rico and other parts of the Caribbean, 

Florida, Hawai'I, the Galapagos Islands, the 

Comores and Australia.1  

 

It is especially problematic in the Comores 

Archipelago, east of Mozambique, where it is rated 

one of the four main invasive woody weeds of 

coastal vegetation, along with lantana, leucaena 

and guavas.2   

 
In Australia, jatropha is a weed in Western 

Australia, the Northern Territory and north 

Queensland. The largest infestations occur in north 

QueenslandτEmu Creek near Petford is infested 

along its entire length of 60 kilometres.
3
 Thickets 

of 20-30 plants occur along the creek, alternating 

with sections of stream where only scattered 

plants occur. The largest thicket is 100 m long and 

50 m wide. 4Jatropha is also invasive  on the 

nearby Hodginkson River, where one very dense 

infestation is 40-50 metres across.   

 

Jatropha is declared a weed in the Northern 

Territory and in Western Australia. Its weed risk is 

being assessed in Queensland. Australian 

Quarantine does not permit its import into 

Australia. 

  
The Western Australian government risk 

assessment which led to the declaration of 

jatropha concluded that it would be virtually 

impossible to prevent the movement of seeds 

from plantations onto adjoining land.
5
 This 

assessment modelled the potential distribution of 

jatropha as a weed, and concluded that it could 

establish as far south as central New South Wales 

and perhaps Victoria (see map below).6 Climate 

change would expand the area suitable for 

establishment.  

 

 
  

 
Jatropha is closely related to bellyache bush, 

(Jatropha gossypiifolia), one of Australia's worst 

weeds, and one that is subject to biological control 

programs which could be constrained by jatropha 

plantations, because an insect that attacked one 

might also attack the other.  

  

Biofuel Status: Of all the weedy plants 

promoted as biofuels, none is attracting more 

global interest and hype than jatropha. It is 

regularly touted as a 'miracle plant', 'green gold in 

a shrub'
7
, a plant that will 'break the cycle of 

poverty' in the developing world8 and 'help to cure 

the planet'.9   

  
Extravagant claims about jatropha have generated 

strong interest in Australia, promoting 

considerable discussion on biofuel list-servers, and 

leading to experimental plantings. In 2006 the 

Australian Biodiesel Group, which has two 

production plants, announced it would encourage 

producers to grow jatropha.
10

 Reports have been 

received of landholders in New South Wales 

driving to north Queensland to collect the seeds 

from wild plants.11 The administrator of the Bio 

Fuels Forum has sung its praises, describing it as 


