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Abstract
Data collected during interviews with private landowners are used to identify important
constraints on how market-based instruments can be used to expand woodland regeneration
on marginal pastures in the Southern Queensland region of Australia. Landowners
highlighted three types of constraints: (1) those related to the uncertainty over what rules will
govern a mandatory carbon trading scheme in Australia; (2) those related to how landowners
can measure and sell their carbon credits and; (3) those related to whether the initiative will
be profitable for landowners. We then use case analysis of the ‘Emissions Biodiversity
Exchange Project for the 21st Century’ (EBEX21) program of Landcare Research New
Zealand to reveal ways in which similar constraints have been successfully addressed in the
context of marginal pastures in New Zealand. The EBEX21 program demonstrates how a
government policy initiative can provide support to landowners by: (1) informing landowners
about carbon trading opportunities; (2) ensuring satisfactory regeneration of woodlands
(including the use of appropriate practices for fire and livestock exclusion and pest and weed
management); (3) helping landowners measure and verify their carbon credits and; (4)
providing a transparent system (through carboNZero) for landowners to engage with potential
buyers of carbon credits.
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Introduction
This article discusses various issues affecting the expansion 1 of woodland regeneration as an
ecosystem service that is funded by non-government sources through market-based
instruments on marginal pastures in the Southern Queensland 2 region of Australia. In this
context, we define woodland regeneration on marginal pastures as the human induced
regeneration (by methods such as direct seeding, exclusion of fire and/or exclusion of
grazing 3 ) of communities of woodland 4 tree species, typically endemic to the local region of
the respective site, instigated after 1990, on pastures generally considered to be marginally
economically viable for ongoing traditional agricultural livestock enterprises 5 , that have
been cleared of more than 70% of woodland tree cover (measured in terms of canopy cover)
prior to 1990.
Our premise is that Australian governments, whilst advocating the ecosystem service benefits
of woodland regeneration on marginal pastures, are unlikely to provide substantial direct
funding for the endeavour. Instead, we assume that Australian governments are likely to
prefer to support the development of a policy environment that facilitates sustained and
substantial funding for woodland regeneration on marginal pastures on privately owned land
through the use of market-based instruments. We therefore place particular emphasis in this
article on the perspectives of private landowners of marginal pastures and consider such
landowners as critical actors in the expansion of woodland regeneration using market-based
instruments.
We also adopt Boyd and Banzhaf’s (2007 p. 619) definition of an ecosystem service as being:
‘components of nature directly enjoyed, consumed, or used to yield human well-being’ and
we align our research with economic theory. Much of the wider body of literature on
ecosystem services has focussed on quantifying the value of ecosystem services (Brauman et
al., 2007; Kumar and Kumar, 2008). In the process, many such studies have stressed the
importance of ecosystems services to the sustainability of the industrial, social and natural
systems within which they feature (Boyd and Banzhaf, 2007). Most studies have argued that
various changes need to be instigated to: account for these ecological services in traditional
economic considerations and business performance measures (e.g. Dasgupta, 2008); create
public policy settings within which ecosystem services can be supported (e.g. Egoh et al.,
2007; Kroeger and Caseya, 2007); and invigorate market based systems capable of funding
the sustained health of the ecological services (e.g. Turner and Daily, 2008).
Whilst a number of these articles have provided useful recommendations on aspects of the
challenge of promoting ecosystem services using market-based instruments, none have
investigated the constraints specifically relating to how market-based instruments could be
used to expand woodland regeneration on marginal pastures in the context of Australian rural
1

By ‘expansion’ we mean promotion, enhancement, advancement and development of the activity.
We define the Southern Queensland region of Australia as that area covered by the following four Natural
Resource Management regions as specified under the Australian Government’s National Action Plan for
Salinity and Water Quality and the Natural Heritage Trust: (1) South West; (2) Border Rivers Maranoa-Balonne;
(3) Condamine and; (4) Burnett Mary (Australian Government, 2006). This region was selected for the study
due to the importance of woodland regeneration as an ecosystem service in the region and because of its
relevance to the geographical location and professional networks of the authors.
3
Our definition of woodland regeneration does not include plantation-type tree planting.
4
We assume a distinction between woodlands and forests consistent with the definition used by Boland et al.
(2006) and focus on woodlands because of their relative prominence in marginal pastures in Queensland.
5
We adopt the definition of marginal pastures used by Hodges and Goesch (2006).
2
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settings. In making this statement, we acknowledge the significant work of Macleod, McIvor
and McIntyre (McIntyre et al., 2000; McIvor, 2002; Macleod and McIvor, 1998; 2005; 2006;
2008) that have dealt with the ecosystem benefits of woodlands in the Australian pastoral
context but note that most of their work related more to the ecological economic of tradeoffs
between grazing production and woodland conservation than to issues related to the
expansion of woodland regeneration through the use of market-based instruments.
We also acknowledge that a number of Australian government policy initiatives 6 have aimed
to utilize market-based instruments to advance various ecosystem services in several parts of
rural Australia and that the experiences of these initiatives provide valuable information for
the development and implementation of new initiatives (e.g. Cockfield, 2005). But we assert
that a weakness of the published analysis of these projects is that none have examined the
issues affecting the success of market-based instruments from the perspective of rural
landowners. This paper aims to contribute to this gap in the ecosystem services and market
based instrument literature by exploring the issues that private landowners perceive as
constraints on the expansion of woodland regeneration on marginal pastures in Southern
Queensland through the use of market-based instruments (MBI). The MBIs are policy tools
that encourage behaviour through market signals rather than through explicit directives
(Whitten and Young, 2003). They are becoming more popular because of their effectiveness,
efficiency and flexibility (Whitten et al., 2003)
There are several reasons why many stakeholders (e.g. land-owners, enterprise managers,
investors and policy makers) should be interested in finding out more about such constraints
and in promoting the development of woodland regeneration on marginal pastures. First,
woodland regeneration is potentially a low-cost 7 land use option that stands to offer
substantial benefits to the health of the natural ecology and sustainable economies of
potentially vast areas of marginal pastures across Australia 8 (Crowley and Garnett, 1998;
Smit and Olff, 1998; Bastin et al. 2003; Dorrough and Moxham, 2005; Fensham et al. 2005;
Maraseni et al. 2005). The expansion of woodland regeneration is also a potentially
substantial sink for the sequestration of greenhouse gases. For example, Burrows et al. (1997)
showed that the carbon sink potential of regenerated woodlands could be around 42 million
tonnes of carbon dioxide per year in the 60 million hectares of grazed woodlands in NorthEastern parts of Queensland and CRCGA (2006) estimated that regenerated woodlands could
account for around 25% of the total estimated national net emissions of greenhouse gases for
Australia.
We believe that any market-based instruments that are likely to prove successful in
expanding woodland regeneration on marginal pastures in Southern Queensland will be
closely linked to the opportunity to trade sequestered carbon. As such, the definition of
woodland regeneration that we have adopted for this study seeks to comply with the
guidelines for sinks and credits in carbon trading schemes specified under the Kyoto
6

For example, the: National Water Initiative (Quiggin, 2007); Hunter River Salinity Trading Scheme (EPA,
2003); National Market-Based Instruments Pilot Project under the National Action Plan for Salinity and Water
Quality (Econsearch, 2006); Environmental Service Scheme (Grieve and Uebel 2003; Parkes et al. 2003) and;
Bush Tender, CarbonTender, PlainsTender, RiverTender and BushReturns (Bryan et al., 2005).
7
That is, low cost compared to traditional afforestation methods such as tree planting, if the woodland
regeneration is induced by methods such as direct seeding, exclusion of fire and/or exclusion of grazing.
8
Woodland regeneration is an initiative that is supported by numerous significant Australian government
policies and regulations (e.g. the Vegetation Management and other Legislation Amendment Act 2004; the
National Action Plan for Salinity and Water Quality 2000 and; Plantations for Australia: the 2020 Vision).

3

Protocol 9 (as summarised in Hepburn, 2007). The main elements of these specifications
include that Kyoto-compliant forests 10 (which includes woodlands) need to be: (1) a product
of human induced afforestation methods enacted after 1990 and; (2) take place on land
mostly cleared 11 of trees before 1990.
Considering carbon market for woodland regeneration, the potential types of non-government
sources of funding for woodland regeneration are likely to include carbon traders,
philanthropists and corporations 12 . These investors are likely to be motivated by a mix of
reasons, including the desire to profit, reduce financial risk by engaging in carbon trading and
the desire to contribute to and support the broader ecosystem service benefits of an activity
like woodland regeneration (Aune et al., 2005; Amalric 2006; Levinson, 2006; Coomes et al.
2008). In this study, we seek to learn from one particular policy initiative from outside
Australia that has facilitated investment in forest and woodland regeneration on marginal
pastures 13 - the ‘Emissions Biodiversity Exchange Project for the 21st Century’ (EBEX21)
program of Landcare Research New Zealand (2008a). We also orientate our case analysis by
elucidating how well a number of private landowners of marginal pastures in Southern
Queensland understand the issues at-hand. From associated analysis we aim to answer the
research question; ‘What issues do private landowners perceive as constraints on the
expansion of woodland regeneration in Southern Queensland using market-based
instruments and what lessons can be learnt about how to address those constraints from the
EBEX21 program of Landcare Research New Zealand?’
Research Methodology
A two stage approach was used to address the research question. The first stage involved
interviews with 14 private landowners of marginal pastures in Southern Queensland (the
‘participants’; denoted in the Results section of this article as P1 to P14). The research
method used in these interviews was phenomenography (as described by Marton, 1981). The
purpose of the interviews was to elucidate the understandings of participants on what they
perceived as the constraints on the expansion of woodland regeneration on marginal pastures
in Southern Queensland through the use of market-based instruments. Importantly, we were
not aiming to investigate how landowners make land-use decisions and have not included
theoretical perspectives from the farm-use decision-making literature in this article. For this
reason, we also did not collect detailed demographic information on participants but instead,
9

Although the policy environment relating to emissions trading schemes at both national and global levels
continues to evolve, the Kyoto Protocol remains the pre-eminent international reference point for what the rules
will most likely be in any mandatory emissions trading scheme in Australia (Garnaut, 2008).
10
The ‘Sink’ or the ‘Land Use, Land Use Change and Forestry LULUCF)’ activities cover two Articles (3.3 and
3.4) of the Kyoto Protocol. The eligible activities under Article 3.3 include direct human induced afforestation,
reforestation and/or deforestation activities that started on or after 1 January 1990. Likewise, the eligible
activities under Article 3.4 include revegetation, forest management, cropland management and grazing land
management (UNFCCC, 1997).
11
The Kyoto Protocol sets out a flexible definition of forests as those a minimum area of land of 0.05-1.0
hectare with tree crown cover of more than 10-30 percent with trees with the potential to reach a minimum
height of 2-5 meters at maturity in situ’. Consistent with these criteria, Australia defines forest as an area with a
potential to reach a minimum of 20% crown cover, two metres in height and minimum area of 0.2 ha (BRS,
2005). A large proportion of woodlands in Southern Queensland will have canopy cover less than 20%. We
believe that human induced regeneration activity could help to increase canopy cover over 20%, by which
landholders will be eligible to get carbon credits.
12
Gullison et al. (2007) suggested that these types of investors would be the likely investors in ecosystem
services provided by forest related systems.
13
That is, marginal pastures in the context of New Zealand land capability and agricultural systems.
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we used some simple features, such as age and size of landholding, to describe the
participants and ensure that they were able provide valuable information on the research
question.
Nine of the participants interviewed were male and five were female. All participants were
aged between 40 and 60 years of age. At the time of interviewing (between December 2007
and March 2008) all participants owned farms that included at least 500ha of marginal
pastures and all participants managed their marginal pastures for cattle and/or sheep grazing.
Three participants (P1 to P3) owned farms in the South West region of Southern Queensland ;
another three owned farms in the Border Rivers Maranoa-Balonne region (P4 to P6); another
six owned farms in the Condamine region (P7 to P12) and; two owned farms in the Burnett
Mary region (P13 and P14). Each of the 14 participants was known to one of the authors of
this article as part of that author’s work history and professional network. As such, making
contact with each of the participants, verifying that they owned farms of the type specified
above and obtaining their permission to be involved in the study was made somewhat easier.
Participants took part in a single interview of between 30 and 90 minutes in length, conducted
either in person or via telephone. At the start of the interview, participants were read our
definition of woodland regeneration and a short discussion took place clarifying our intended
meaning of the construct. The DAFF (2008) definition of ‘market-based instruments’ adopted
in this study was also discussed. Participants were then asked one open-ended question: what
constraints are there on the expansion of woodland regeneration in Southern Queensland
using market-based instruments? Follow-up questions were used to encourage participants to
elaborate on their comments (What do you mean by that? Can you explain further? Can you
give an example?). Theoretical saturation (as described by Eisenhardt, 1989) was reached
with the 14 participants. Other social science studies published in respected peer reviewed
journals that have used similar research design and claimed to have reached theoretical
saturation with a similar sample size include Lee et al. (2002), Jette et al. (2003) and Troiano
(2003).
The second stage of our methodology involved a case study analysis of the ‘Emissions
Biodiversity Exchange Project for the 21st Century’ (EBEX21) program of Landcare
Research New Zealand (2008a). The purpose of this case study was to identify ways in which
constraints similar to those highlighted by the participants involved in our study have been
successfully addressed in the context of marginal pastures in New Zealand. Our method of
case study analysis followed the principles of case analysis espoused in the business research
paradigm (Dargusch, 2003) and in the publications by Pettigrew (1985), Eisenhardt (1989),
Yin (1994), Remenyi et al. (1998), Marshall and Rossman (1999), Suddaby (2006) and
Sigglekow (2007).
EBEX21 provides an information-rich case study of a market-based instrument being used to
promote woodland regeneration on marginal pastures that has been operational for over six
years and has had a good amount of rigorous research published on its performance (Carswell
et al., 2003; Trotter et al., 2005; Carswell, 2006; MAF, 2006). , New Zealand and Australia
have many cultural and political similarities, so insights from the case study are likely to have
sound application to the context of Southern Queensland. However, we recognise some
important differences between New Zealand and Southern Queensland, including that the
biophysical and agricultural industry attributes differ and that those differences may influence
important issues such as the nature of weed and pest management and geographical scales of
woodland regeneration development. It is also important to acknowledge that whilst we
consider that the notion of woodland regeneration promoted by EBEX21 is essentially the
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same as the definition that we have adopted in this article (e.g. Trotter et al., 2005), we could
not find any EBEX21 documentation in which a specific definition was stipulated.
Results
Interviews with Participants
All participants expressed enthusiasm for the idea of expanding woodland regeneration on
marginal pastures in Southern Queensland by using market-based instruments but all of the
participants qualified their enthusiasm by explaining that the potential success of the concept
was dependent on the resolution of a number of important constraints.
I think it’d be a great thing to do in principle but there’s so much to figure out about how you actually trade
carbon that it’s hard to say whether it would be realistic… (P4)
I think there’d be no shortage of interest….Most farmers I know would be pretty keen on the idea …I don’t
know too many farmers that’d know too much about carbon trading and from what I hear it can get quite
complicated and if you going to get serious about it, then that’s the sort of details you need to know…(P9)
It’s a good idea and all but I think a number of things need to happen before it becomes a reality … (P14)

All participants explained that the type of market-based instruments most relevant to the
expansion of woodland regeneration in Southern Queensland were those associated with
emissions trading and specifically carbon trading. In this regard, participants almost
exclusively referred to ‘carbon trading’ and ‘carbon credits’ and as such, in the results we
present in this article, we use those terms and not ‘emissions trading’ or ‘emissions offsets’.
Importantly, none of the participants raised issues related to the opportunity of selling other
aspects of the ecosystem services offered by regenerated woodlands, such as attracting
philanthropic investment in biodiversity conservation. Some participants did recognise
however, that woodland regeneration offered many benefits to the ecological health of their
farms and pondered that if woodland regeneration could make them an equal or greater net
income from their marginal pastures than their existing grazing enterprises, then there would
be good reason to consider changing land uses.
I’d love to lock a few paddocks up and get paid for it…I’m sure it would encourage a lot more wildlife and
probably do the farm as a whole a lot of good … (P6)
We’re not far off passing the farm on to (our kinds), so it would be really good to use something like this to
diversify income and improve the land and still make money from it … (P10)

Participants highlighted three types of constraints (Table 1): (1) those related to the
uncertainty over what rules will govern a mandatory carbon trading scheme in Australia; (2)
those related to how landowners can measure and sell their carbon credits and; (3) those
related to whether the initiative will be sustainably profitable for landowners.
Types of Constraints
Those related to the
uncertainty over what rules
will govern a mandatory
emissions trading scheme in
Australia.

Specific Issues Raised
Will woodland regeneration be permitted to be used as a source of carbon
credits?
• How will carbon credits from woodland regeneration need to be measured
and verified?
• What ‘vintages’ of carbon credits from woodland regeneration will be
permitted to be traded?
• Can woodlands be cleared after the particular vintage of carbon credits is
sold?
•
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Those related to how
landowners can measure and
sell their carbon credits.

•
•
•
•

Those related to whether the
initiative will be sustainably
profitable for landowners.

•
•

•
•

How much will it cost to measure and verify carbon credits from woodland
regeneration, particularly given the large land areas potentially available?
Will individuals and organisations need to have some type of formal
approval or certification to be able to verify carbon credit measurements?
How do sellers identify and engage with buyers of carbon credits?
Will professional legal advice need to be sought to complete a carbon credit
sale?
How can the costs of inducing woodland regeneration on marginal pastures
be sufficiently minimised given the large land areas potentially available?
How can the quality of pest and weed management required to achieve
woodland regeneration on marginal pastures to appropriate ecological
standards be maintained, whilst costs are sufficiently minimised?
What will be the price paid for carbon credits from woodland regeneration?
Does selling carbon credits from woodland regeneration restrict that land to
be used only for woodland regeneration in perpetuity?

Table 1 Three Types of Constraints Identified by Participants on Using Market-Based
Instruments to Expand Woodland Regeneration on Marginal Pastures in Southern
Queensland
Participants highlighted a number of constraints relating to the uncertainty over what rules
will govern a mandatory emissions trading scheme in Australia. These included issues related
to; whether woodland regeneration would be permitted to be used as a source of carbon
credits; how carbon credits from woodland regeneration will need to be measured and
verified; whether carbon credits will be sold as ‘vintages’ and; whether woodlands could be
cleared after the particular vintage of carbon credits is sold?
It’s hard to say anything until the rules of the mandatory scheme are set…Until then, any decision regarding
measurement or verification or vintage is purely guess work and speculation … (P14)
I suppose a lot depends on what they decide to put in the rules and whether they will allow this type of thing
or not… (P12)
I’m not even sure whether you could clear the land once you sold the credits…I think this would be a pretty
important issue for a lot of farmers, the ones I know don’t like having their hands tied too much… (P5)

Most participants also highlighted a number of constraints related to how landowners will be
able to measure and sell their carbon credits. These included: whether the cost of measuring
and verifying carbon credits from woodland regeneration will be financially viable given the
large land areas potentially available; whether individuals or organisations need to have some
type of formal approval or certification to be able to verify carbon credit measurements; how
sellers will be able to identify and engage with buyers of carbon credits and; whether
professional legal advice will need to be sought to complete a carbon credit sale.
Well I’ve got no idea on how to measure carbon and it’s hard to think of ways that you could do it cheaply if
you’re talking about these big properties … (P9)
I can’t see how you could get a consultant or someone like that to audit your measurements cheaply – they’d
need days to measure trees and things like that on our property … (P1)
Who buys these things? I’ve got know idea so how would I sell them…It’s a lot different to livestock where
you know your agents and you know what you need to do to sell your stock …(P4)

Participants also emphasised that the success of using carbon trading to expand woodland
regeneration would depend on woodland regeneration being sustainably profitable. In this
regard, participants questioned: whether the costs of inducing woodland regeneration on
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marginal pastures could be sufficiently minimised given the large land areas potentially
available; whether the quality of pest and weed management required to achieve woodland
regeneration on marginal pastures to appropriate ecological standards could be maintained at
sufficiently low cost; whether the price paid for carbon credits from woodland regeneration
will be sufficiently high and; whether selling carbon credits from woodland regeneration
would restrict that land to be used only for woodland regeneration in perpetuity.
How would you manage the goats and dogs and all the other vermin?...and if you don’t, it’d just be a
breeding ground that’d kill the rest of your farm and your neighbour’s and probably take all of your time
trying to manage… (P7)
I’ve tried fencing off a few smaller areas to get some regeneration going and in my experience it hasn’t been
easy… It typically involves more than just fencing… (P13)
The success of this would be no different to the success of other types of farming. You need to produce a
good product and you need to get a good price… I’m not completely sure how you would produce a good
woodland but I suppose that would be a lot clearer when someone makes some rules… And I don’t know
anything about the price for carbon. We read about some pretty incredible prices being paid in Europe –
around the $50 to $100 mark per tonne - but it’s hard to see how those sorts of prices could be sustainable in
Australia…. The ongoing success of the idea will depend on whether you can make money out of it in the
long term… (P10)

Case Study – EBEX21 Program of Landcare Research New Zealand
The ‘Emissions Biodiversity Exchange Project for the 21st Century’ (EBEX21) program was
started in 2001 by Landcare Research New Zealand. Landcare Research is an independent
and not-for-profit Crown Research Institute involved in research relating to the conservation
of natural and ecosystems, that was founded in 1992 from a reorganisation of Government
funded research in New Zealand. The objective of the EBEX21 program is to expand the
regeneration of woodlands and forests of endemic tree species on privately owned marginal
pastures throughout New Zealand by facilitating the opportunity for landowners to achieve a
financial return from woodland regeneration through the sale of carbon credits (Carswell et
al., 2003; Trotter et al., 2005).
There were several reasons why Landcare Research instigated the EBEX21 program. As a
signatory (in 1993) of the Convention on Biological Diversity, New Zealand is required to
develop national strategies, plans or programs that enhance the conservation and sustainable
use of its unique biodiversity. The EBEX21 program supports the pursuit of this obligation
(Carswell, 2006). In addition, as a ratifying party of the Kyoto Protocol (in 2002), New
Zealand must, by 2012, contain its national greenhouse gas emissions to a level equivalent to
what they were in 1990. Recent data suggests that this will be an increasingly challenging
concern for the New Zealand government considering that its national greenhouse gas
emissions were estimated to be close to 22% above 1990 levels in 2006 and are projected,
based on the assumption of a continuation of current government policy, to be 30% above
1990 levels by 2012 (Terry, 2007). There are over one million hectares of marginal pasture
land in New Zealand (Eyles, 1985; Trotter et al., 2005) and as such, the EBEX21 program
has the potential to make a significant contribution to New Zealand’s ability to meet these
Kyoto Protocol targets.
In order to be eligible to enter into the EBEX21 program, the specified land must have had
less than 30% tree cover (measured in terms of canopy cover) of tree species capable of
reaching at least 5m in height as of 31st December 1989 (MAF, 2006). This is a requirement
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for any subsequently regenerated woodland or forest to be compliant with the specifications
for carbon credits under the Kyoto Protocol. Other eligibility factors are also considered,
including: (1) those conditions affecting the likelihood that communities of endemic
woodland species will regenerate (e.g. rainfall, distance to seed sources, altitude and evidence
of woody colonisation) and; (2) whether the regenerated woodlands are protected by a
covenant (e.g. through the Queen Elizabeth II Natural Trust and/or the Permanent Forest Sink
Initiative (EBEX21, 2006; MAF, 2006).
To enter into the EBEX21 program, eligible landholders must sign a contract with Landcare
Research. Under the terms of this contract, landholders must commit to undertake a number
of key land management activities to an appropriate standard at their own cost. These
management activities include fire prevention, weed and pest control and the exclusion of
livestock from the regenerating woodland or forest. Once the landowner undertakes these
activities and the land is protected from grazing and fire, pioneer shrub species such as
manuka (Leptospermum scoparium) and kanuka (Kunzea ericoides) naturally populate the
area and act as a nurse crop for endemic tree seedlings to establish. As the tree seedlings
grow, the pioneer shrub species diminish. In the event that there are very few or no seedlings
of endemic woodland and forest trees after five years of nurse crop, landholders are required
to plant three groups of three or four endemic tree seedlings per hectare to act as sources of
seed in due course. EBEX21 publications estimate that on average, one hectare of woodlands
or forests regenerated in such a way are expected to sequester approximately three tonnes of
carbon dioxide per year. Staff from the EBEX21 program provides all necessary assistance to
landholders to measure and verify carbon credits to prepare them for sale (EBEX21, 2006).
To facilitate the sale of carbon credits from regenerated woodlands and forests, Landcare
Research concurrently established the ‘carbonNZero’ program (Landcare Research New
Zealand, 2008b). The carbonNZero program provides a number of services to organisations
who would like to become certified as ‘carbon neutral’. These services include tools and
assistance for those organisations to calculate their current carbon emissions, resources to
help those organisations reduce their emissions and the facilitation of the purchase of carbon
credits by those organisations to offset their remaining emissions. The carbonNZero program
currently includes a number of carbon neutral certified organisations including: Urgent
Couriers; Mercury Energy; Braun Wheatley Partners; Youth Hostels Association; Air New
Zealand; Canterbury University and; River Valley (EBEX21, 2004; EBEX21, 2007).
The carboNZero program buys carbon credits on behalf of such organisations from
landowners engaged in the EBEX21 program. The price of EBEX21 program carbon credits
paid by the carboNZero program in 2005 was US$5/tCO2e (Frame et al. 2005). It follows,
that based on Frame et al. (2005) estimates that typical rates of carbon sequestration by
woodlands and forests regenerated under the program are close to five tonnes of carbon
dioxide per hectare per year, the average annual income to landowners paid through the
EBEX21 program would be approximately US$20 per hectare per year.
EBEX21 carbon credits are expected to comply with the rules being established by Ministry
of Agriculture and Forestry on the Permanent Forest Sink Initiative (PFSI) (Landcare
Research New Zealand, 2008a). The PFSI promotes forest 14 which is eligible for Kyoto
14

For the purpose of Kyoto Protocol, New Zealand defines forest as having a land area of more than 1 ha with a
canopy cover of more than 30% with a potential to reach height of 5 m at maturity in situ. In addition, the forest
must be direct human induced —through planting, seeding and/or the human-induced promotion of natural seed
sources (MAF, 2006)
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market and thus the PFSI plays an important role to the New Zealand Emissions Trading
System.
The EBEX21 program has been moderately successful in that 10 marginal pasture sites of
between 500ha and 1000ha in size have been successfully included in the program since it
was started. These sites have been successfully regenerated and the carbon credits have been
sold to participants in the CarboNZero program. The program has also been very successful
in getting carbon credit buyers to engage in the CarboNZero certification process, particularly
in terms of the growth of the numbers of organisations seeking certification in the last 12
months.
Despite these achievements, a number of issues have been identified by various parties that
act as constraints on the further expansion of the EBEX21 program. For example, the costs of
silvicultural practices required for regenerating and maintaining woodlands (e.g. fencing) and
the costs of measuring and verifying carbon credits remain significantly high. Indeed, these
costs, particularly the costs of measuring and verifying carbon credits, account for most of the
administrative costs subtracted from the gross carbon price paid by the CarboNZero carbon
buyers (EBEX21, 2006). This is despite the efficient systems used by the EBEX21 program
to assist landowners with these activities. Carswell et al. (2003) suggested that the costs of
measuring and verifying carbon credits could be substantially reduced through economies of
scale if larger land areas were included in the EBEX21 program but this principle would
probably not apply to silvicultural costs. A number of commentators have also noted that the
risk that woodlands and forests will not be included in post-Kyoto climate change policies
remains a substantial source of uncertainty and deterrent for landowners contemplating
joining the EBEX21 program (Burrows, 2002; MAF, 2006).
Discussion and Concluding Remarks
The participants agreed that woodland regeneration on marginal pastures in Southern
Queensland is an activity worthy of public support and that market-based instruments could
provide a substantial opportunity to support the initiative. The participants qualified this
opinion by noting that the success of market-based instruments in this context was dependent
on the resolution of a number of important constraints (listed in Table 1). Our case study of
the EBEX21 program offered a number of useful insights to potentially resolve several of
these constraints.
The main lesson of the EBEX21 case study is that successful development of market-based
instruments to promote woodland regeneration may require a program that offers landholders
support that will resolve the uncertainty and technical complexity that seems to underpin
most of their concerns about using woodland regeneration on their marginal pastures to
produce and sell carbon credits. Indeed, despite uncertainty over the post-Kyoto policy status
of forests and woodlands as sources of carbon credits and despite details of mandatory
emissions trading schemes not yet being specified, the EBEX21 program provides a vehicle
of certainty for landowners in that it puts in place a ‘real’ system wherein landowners are
enabled to grow, measure, verify and sell carbon credits. Moreover, the EBEX21 program is
an example of a successful government initiative that does not involve government directly
funding woodland regeneration, but rather uses market-based instruments and institutional
support to better enable landowners to engage in the activity.
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The EBEX21 program informs landowners about carbon trading opportunities and acts as an
advocate for the use of market-based instruments to enhance and foster ecosystem services.
This is an important form of support in that it helps to address landowners’ carbon markets
uncertainty and provides a reliable source of technical guidance that landowners can use to
learn more about some of the more complicated aspects of carbon trading and woodland
regeneration. Indeed, a number of participants in Southern Queensland considered the
silviculture of woodland regeneration as a technically difficult task. It follows that the
technical support offered by an organisation like the EBEX21 program on practices
associated with fire and livestock exclusion, pest and weed management and appropriate seed
sources, would be very useful to help Southern Queensland landowners ensure satisfactory
regeneration and maintenance of woodlands on marginal pastures.
Likewise, the technical support offered by the EBEX21 program to landowners to help
measure and verify carbon, could also help address those concerns reported by Southern
Queensland participants about what they perceived as a complex task. Participants explained
that they did not know how carbon should be measured or who would be approved to verify
measurements. The EBEX21 program addresses these concerns for New Zealand growers by
providing: a set of protocols for measurement and verification; expert technical support and
carbon measurement tools that help landowners properly measure carbon credits; and a
service wherein EBEX21 program staff act as the verifiers of carbon credit measurements.
The problem remains, however, of how the costs of carbon measurement and verification,
and the costs of silvicultural practices can be sufficiently minimised. These cost issues were
noted in our case study analysis as two important constraints on the further expansion of the
EBEX21 program. That noted, carbon measurement and verification costs might be lower in
Southern Queensland given that marginal pasture sites are likely to be larger than the 500 to
1000 hectare sites in the EBEX21 program. But whilst measurement and verification costs
might be lessened as a result of economies of scale, the costs of silvicultural practices such as
fencing and pest and weed management could be made more problematic by the larger sites
and existing land conditions of marginal pastures in Southern Queensland.
A number of Southern Queensland participants explained that they were also unsure of how
to sell carbon credits and whether the prices paid for carbon would justify the costs of
woodland regeneration and carbon credit measurement and verification. Our case analysis
showed how the EBEX21 program addressed these issues for New Zealand 15 landowners
through the carboNZero program, which recruited carbon buyers, organised carbon credits
produced through the EBEX21 program to be sold to carbon buyers and established a price
for carbon credits from the EBEX21 program. These opportunities noted, the experience of
the EBEX21 program also demonstrates that until the rules of mandatory emissions trading
schemes are established and until the market pays prices for carbon sufficiently high to justify
the costs of carbon measurement and verification, associated perceptions of risk and
uncertainty by landowners will continue to limit the effectiveness of market-based
instruments in the expansion of woodland regeneration on marginal pastures.
There are also a number of other issues not highlighted by our participants or our case
analysis that we think are important considerations for future research. For example, there is
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In 2005, the price of EBEX21 carbon credits is US$4/tCO2e. If the price of carbon credits increases to US$
6/tCO2e (US$30/ha), then EBEX21 woodland regeneration project would cross threshold and deliver a positive
return (Frame et al. 2005). Considering the current international market price of afforestation and reforestation
carbon credits it is easily achievable.
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an opportunity to harness the same types of market and policy structures that have supported
the rapid expansion of the Australian hardwood plantation estate over the last ten years
through the so-called managed investment schemes (Dargusch, 2008). As such, there is an
opportunity to research what types of features attract and motivate investors into managed
investment schemes and what types of managed investment scheme models might be suitable
to support the expansion of woodland regeneration.
There is also the opportunity to build on the issues discussed in this article and develop robust
financial models that evaluate the comparative profitability of woodland regeneration under
various market, silvicultural and spatial design considerations. Such models could also be
used to investigate how woodland regeneration and grazing operations could be integrated
into sustainable commercial enterprises whilst maintaining or improving the health of
ecosystem services. Indeed such work could also build on the substantial research of
McIntyre et al., (2000), McIvor (2002) and Macleod and McIvor (1998; 2005; 2006; 2008).
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