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a b s t r a c t

Pricing greenhouse gas emissions is a burgeoning and possibly lucrative financial means for climate
change mitigation. Emissions pricing is being used to fund emissions-abatement technologies and to
modify land management to improve carbon sequestration and retention. Here we discuss the principal
land-management options under existing and realistic future emissions-price legislation in Australia, and
examine them with respect to their anticipated direct and indirect effects on biodiversity. The main ways
in which emissions price-driven changes to land management can affect biodiversity are through policies
and practices for (1) environmental plantings for carbon sequestration, (2) native regrowth, (3) fire man-
agement, (4) forestry, (5) agricultural practices (including cropping and grazing), and (6) feral animal
control. While most land-management options available to reduce net greenhouse gas emissions offer
clear advantages to increase the viability of native biodiversity, we describe several caveats regarding
potentially negative outcomes, and outline components that need to be considered if biodiversity is also
to benefit from the new carbon economy. Carbon plantings will only have real biodiversity value if they
comprise appropriate native tree species and provide suitable habitats and resources for valued fauna.
Such plantings also risk severely altering local hydrology and reducing water availability. Management
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of regrowth post-agricultural abandonment requires setting appropriate baselines and allowing for thin-
ning in certain circumstances, and improvements to forestry rotation lengths would likely increase car-
bon-retention capacity and biodiversity value. Prescribed burning to reduce the frequency of high-
intensity wildfires in northern Australia is being used as a tool to increase carbon retention. Fire manage-
ment in southern Australia is not readily amenable for maximising carbon storage potential, but will
become increasingly important for biodiversity conservation as the climate warms. Carbon price-based
modifications to agriculture that would benefit biodiversity include reductions in tillage frequency and
livestock densities, reductions in fertiliser use, and retention and regeneration of native shrubs; however,
anticipated shifts to exotic perennial grass species such as buffel grass and kikuyu could have net nega-
tive implications for native biodiversity. Finally, it is unlikely that major reductions in greenhouse gas
emissions arising from feral animal control are possible, even though reduced densities of feral herbi-
vores will benefit Australian biodiversity greatly.

� 2013 Elsevier Ltd. All rights reserved.
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1. Introduction

As world greenhouse gas emissions (see glossary: Table 1) con-
tinue to track worst-case projections (Intergovernmental Panel on
Climate Change, 2007), humanity is beginning to implement work-
able financial mechanisms to abate them. The basic rationale for
such mechanisms is to provide industry with incentives via a
financial penalty (‘carbon pricing’) or offset scheme (‘carbon cred-
its’), thereby promoting investment practices that reduce emis-
sions, produce ‘clean’ energy, or increase energy efficiency. A key
inclusion within such programs is the recognition for the potential
to sequester carbon in soils and vegetation.

Deforestation, particularly the destruction of biodiverse tropi-
cal rainforests, is thought to have contributed between 10 and

20% of the anthropogenic CO2 emissions since the Industrial Rev-
olution (van der Werf et al., 2009). Thus, there should be a good
fit between conservation of biodiversity outcomes and carbon
storage given that forests are the most carbon-dense ecosystems
on Earth (Luyssaert et al., 2008). Indeed, this is the underlying
logic of schemes such as Reduced Emissions from Forest Defores-
tation and Degradation (REDD) in tropical forests (Phelps et al.,
2010), which hold well over 60% of the world’s species (Brad-
shaw et al., 2009). However, schemes such as REDD (and its vari-
ants, including REDD+; van Oosterzee et al., 2012) are extremely
complex to manage and in some geo-political settings, are vul-
nerable to perverse outcomes, such as clearing of high-diversity
native forests to establish forestry plantations (Venter et al.,
2010).
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