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Abstract
Australia is a world leader in habitat loss and species extinction, and for many species, ecological
restoration will be necessary for continued persistence. Between 2014 and 2018, the Australian
federal government allocated a substantial portion of funding for threatened species recovery to a
nation-wide ecological restoration program called ‘20 Million Trees Land-care Program’, which
included a competitive grant round. By comparing successful and unsuccessful grant applications,
we were able to identify factors associated with restoration funding allocation. We then assessed the
Program’s ability to provide benefits to threatened species by analyzing the overlap between
restoration projects and threatened species habitat. We found that funding allocation under the 20
Million Trees Program was primarily driven by ‘value for money’ factors, specifically ‘cost per tree’
and number of trees planted. Additionally, projects were more likely to be funded if they
mentioned threatened species in the description, but less likely to be funded if they actually
overlapped with areas of high threatened species richness. Of the 1960 threatened species assessed,
we found that only 9 received funding for restoration projects covering more than 1% of their
range. Conversely, we found that utilizing alternative project selection schemes, such as alternative
‘value for money’ metrics or spatial planning methods, could have delivered better outcomes for
some of the threatened species most impacted by habitat loss. Our results show that inopportune
selection criteria for awarding of funding for ecological restoration can significantly reduce the
benefits delivered by programs.

1. Introduction

Loss and degradation of habitat is a key threat to the
majority of the world’s terrestrial plant and animal
species (Brooks et al 2002, Rodrigues et al 2006), and
ecological restoration is gaining attention as method
of mitigating the impacts (IUCN 2020). Australia
is a world leader for biodiversity loss and extinc-
tions (Groombridge et al 2002, Woinarski et al 2015,
Waldron et al 2017), and for the majority of Aus-
tralia’s threatened species ecological restoration is
necessary for long-term persistence (Maxwell et al
2019, Ward et al 2022a). Recognizing the need for
ecological restoration across the continent, a number
of governmental and non-governmental land-care

schemes have been established including the Federal
Government’s ‘20 Million Trees Land-care Program’
(DAWE 2021a).

The Australian Government’s 20 Million Trees
Program was established in 2014 with the stated aim
of planting 20 million trees by 2020. The programs
goals were ‘to re-establish green corridors, urban
forests and threatened ecological communities’ (CoA
2014). Restoration projects were funded under the
Program through competitive grant rounds, procure-
ment from large-scale service providers, and non-
competitive discretionary grants (DAWE 2021a).
While the procurement projects received the largest
portion of funding under the Program, the com-
petitive grants scheme delivered the most individual
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projects and covered the greatest geographic extent
(DAWE 2021a). Importantly, funding for restoration
projects was redirected from the threatened species
recovery program, despite the 20 Million Trees Pro-
gram not explicitly aimed at conserving threatened
species (Ritchie et al 2017). A subsequent review of
funding allocation under the Program by the Aus-
tralian National Audit Office found weaknesses in
procedures, whereby stated assessment methods were
not adhered to and eligibility assessments not con-
ducted in a transparent manner (ANAO 2016).

Restoration planning studies, conducted at vari-
ous spatial scales, have been used to identify prior-
ity areas for investment (Etter et al 2020, Strassburg
et al 2020) and methods to overcome barriers in
restoration planning (Brancalion et al 2019b, Zeng
et al 2020). However, final decisions about award-
ing of funding and selection of sites are predomin-
antly made by governments susceptible to electoral
influence (Shogren et al 1999, Restani and Marzluff
2002) or companies susceptible to public perceptions
(Löfqvist and Ghazoul 2019). Hence, decisions may
be shaped to maximize political gains for the funding
group rather than the ecological outcomes (Restani
and Marzluff 2002). Restoration funding may also be
influenced by economic considerations, such as cost
per area (Brancalion et al 2017, Martin et al 2021),
and political considerations, such as presence of cha-
rismatic fauna (Czech et al 1998, Martin-Lopez et al
2009). The influence of economic or political consid-
erations in funding allocation may result in dimin-
ished outcomes for nature (Brancalion et al 2017,
Colleony et al 2017), hence, understanding the drivers
of funding allocation may improve our ability to
counter decisions that lead to suboptimal delivery of
restoration programs.

Here, we analyze the allocation of funding for
various tree planting activities, henceforth referred to
as ‘restoration’, under a multi-million-dollar nation-
wide land-care program, through which funds were
awarded via competitive grant rounds. We attempt
to identify factors that influence funding allocation
in this program, and the potential impacts of these
factors for threatened species habitat in Australia.
Specifically, we identify influential correlates of grant
success under the 20 Million Trees Land-care Pro-
gram and determine which threatened species had
funded projects within their habitat range and which
did not. Finally, we compare the potential restoration
benefits for threatened species of the Program against
benefits delivered under alternative project selection
schemes.

2. Methods

2.1. Restoration project information
The competitive grant rounds component of the 20
Million Trees Land-care Program spent>AU$13mil-
lion in order to plant 3 million trees to revegetate

∼8000 ha across Australia (DAWE 2021a). We
assessed the potential benefits of this Program for
threatened species by examining the project out-
lines for all 169 successful (funded) and 698 unsuc-
cessful (unfunded) applications. Project outlines
were brief and included the project title and unique
application identifier, natural resource management
region, State, total funding requested (AU$, exclud-
ingGST), number of trees growing to over twometers
height to be planted, cost per tree (AU$) calculated
as the amount of funding requested per tree to be
planted, and a project summary. Project summaries
did not follow a specified format, but provided vari-
ous information on the project location, area to be
restored, number of non-tree plants to be planted,
threatened species benefited by the project, use of
weed removal or other site preparation, and com-
munity group involvement (table 1).

We geo-referenced the restoration projects based
on information provided in their summaries to eval-
uate the potential benefits to species of national
environmental significance (threatened species)
(Australian Government 2021a). Of 867 projects, 206
were geo-referenced to within 1 km of their expected
location. We were able to geo-reference a further 623
projects to within 10 km of their expected location,
leaving 38 projects that we were not able to geo-
reference with any degree of precision (figure 1). Of
the projects that we were not able to georeferenced,
only five were funded. By geo-referencing restoration
projects, we were able to obtain additional inform-
ation, including likely vegetation type, maximum
potential biomass, threatened species richness, and
federal electorate.

2.2. Threatened species
We obtained habitat range maps for Australia’s feder-
ally listed threatened fauna and flora species from the
Species of National Environmental Significance data-
base (Australian Government 2021a). This database
represented themost up-to-date data for these species
at time of publication. In total this database contained
range maps for 2137 species (724 fauna species and
1347 flora species). We clipped the threatened species
range maps to include only the Australian landmass
(including Tasmania and large islands), leaving 1960
species.

To assess the importance of ecological restoration
for the persistence of threatened species, we calculated
the percentage of each species habitat range that had
been cleared or transformed to date, and hence was
restorable, using both ‘may occur’ and ‘likely to occur’
range maps (supplementary methods). While mod-
elled environmental or geographic extent maps (‘may
occur’ range) may overestimate a species’ true distri-
bution, many of Australia’s threatened species have
lost significant areas of pre-European habitat (Ward
et al 2022b) and hence currentmodelled habitatmaps
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Table 1. Full list of model terms included in the gbm, including information from project outlines.

Model term Description Data reference

FundReq Amount of funding requested in grant application
($AU).

20 Million Trees Land-care
Program Successful and
Unsuccessful Grant
Applications

Trees Number of trees reaching over 2 m height.
Stems Total number of plants (trees and non-trees).
TreeCost Funding requested ($AU) per tree.
StemCost Funding requested ($AU) per plant.
Area Area of restoration project taken directly from project

description or estimated based on number of trees and
planting density.

SnesPA Presence or absence of species of national
environmental significance in the project description.

SnesDesc Number of species of national environmental
significance listed in the project description.

Community Binary variable indicating if community group
involvement is mentioned in the project summary.

Weeding Binary variable indicating if weed removal is
mentioned in the project summary.

Works Binary variable indicating if other site preparation
(i.e. fencing, earth works) are mentioned in the project
summary.

TotBiom Total potential biomass of restored area based on
project area and maximum potential biomass of project
site.

Roxburgh et al (2017)

TreeBiom Potential biomass of restored area adjusted for number
of trees to identify plantings in high-biomass
vegetation types.

SnesGIS Number of species of national environmental
significance whose ‘likely to occur’ range intersected
the project location.

Australian Government
(2021a)

Population Density Human population density within specified
neighborhood distances of each project (1 km, 10 km,
20 km, 50 km, 100 km).

Tatem (2017)

Electorate The name of the Federal Electorate in which the project
is most likely to occur.

AEC (2021a)

Party The political party currently in power in the Federal
Electorate in which the project is most likely to occur.

AEC (2021b)

Status The stability of political control of the Federal
Electorate, summarized as ‘safe’, ‘marginal’, or ‘swing’.

(‘likely to occur’ range) often substantially underes-
timated a species’ full historic distribution.

We identified restoration project applications that
overlapped current threatened species habitat using
information from the species ‘likely to occur’ hab-
itat. We buffered these habitat polygons by 10 km to
account for uncertainty in restoration project loca-
tions and to account for species’ ability to disperse
into newly restored habitat. We then identified pro-
jects that may benefit threatened species by intersect-
ing project locations with these buffered polygons in
ArcMap 10.8. While tree planting projects may not
provide any tangible benefits for threatened species,
for the sake of the analyses included here we assume
that they will.

2.3. Restored area
The area to be planted (henceforth referred to as
restored) was provided for only 30% of the applica-
tions (255 projects). For these projects, we identified

the broad vegetation type to be restored (savannah,
shrubland, woodland, open forest, or closed forest),
and the tree planting density (number of trees divided
by planted area). We were then able to calculate,
for each vegetation type, the quartile values for tree
planting density (Supplementary Material). We then
used these values, along with the number of trees in
the grant application, to estimate restored area for the
projects for which area was not provided (n = 622).
We also used these values to calculate an estimated
area cost of restoration for different bioregions and
vegetation types (Australian Government 2021b) for
use in optimal site selection modelling (Supplement-
ary Material).

Finally, as there is substantial variation in the
area covered by species’ ranges, we calculated the
area benefits of restoration projects as the percent-
age of a species range that was potentially restored
(area restored by the project divided by species total
range area) for each threatened species whose range it
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Figure 1. Locations of restoration projects outlined in
(a) successful (funded) and (b) unsuccessful (unfunded)
grant applications from the 20 Million Trees Land-care
Program. The richness of species of national environmental
significance (SNES) is illustrated by color intensity for both
fauna and flora.

overlapped. We therefore summed, for each project,
the percentage of each threatened species range that
was potentially restored by said project and termed
this the ‘total area benefits’ of the project.

2.4. Predicting successful applications
As we were unable to acquire detailed information
on scoring criteria or project ranks used in decision-
making, we identified a list of potential variables
based on grant application guidelines and hypothes-
ized criteria used to determine suitable projects. We
initially started with a list of 18 potential covariates
of grant success including information obtained from
project outlines and geo-referenced project locations
(table 1).

To identify the determinants of successful grant
applications, we used gradient boosted machines
(gbm). Gradient boosted machines are an extension
of decision tree algorithms that fit new trees on
weighted versions of the original dataset in order to
improve classification. As grant application success
was not determined by any mathematical functions,

Table 2. Alternative metrics to assess project ‘value for money’.

Alternative Description

Area cost Funds requested for the project,
divided by area to be restored (in
hectares).

Biodiversity cost Funds requested for the project,
divided by the area of threatened
species habitat provided. The area of
threatened species habitat was
calculated as the area of the project (in
hectares) multiplied by the number of
threatened species whose range
intersect the project.

Benefits cost Funds requested for the project,
divided by the area benefits for
threatened species. Area benefits are
outlined under the ‘Restored area’
header.

we were primarily concerned with identifying which
covariates were influential and the direction of the
relationship. Gradient boosted machines are ideal for
this classification as they can accommodate com-
plex non-linear responses and are robust to multi-
collinearity and covariance structures (Elith et al
2008). Gradient boosted machines were fit using a
Bernoulli distribution (figure 2), and ten-fold cross
validation was utilized to identify the optimal num-
ber of trees and the final model was selected as the
model with the highest area under the curve (AUC)
value. We conducted modelling using the package
‘gbm’ (Greenwell et al 2020) in R (R Core Team
2017). We generated partial differential plots demon-
strating the marginal relationship between covariates
and the predicted response using the package ‘pdp’
(Greenwell 2017).

2.5. Alternative project selection schemes
As the 20 Million Trees program received govern-
ment funding, ‘value formoney’, and specifically ‘cost
per tree’, was considered an important criteria for
assessing projects (CoA 2014). To assess the effect of
this criteria on the scheme’s ability to deliver bene-
fits for threatened species we compared the realized
outcomes with those achieved (1) when ignoring the
influence of ‘value for money’ in assessing projects
(‘no cost’), (2) when assessing ‘value formoney’ using
alternative criteria (table 2), and (3) when funding
restoration purely to maximize threatened species
benefits. We assessed the benefits of projects selected
under each scheme by (1) calculating the total area
benefits of the selected projects, and (2) assessing the
area benefits for individual threatened species.

To remove the influence of ‘value formoney’ from
project assessments, we predicted the probability of
a project being funded (using the gradient boosted
machine model outlined previously) while holding
‘cost per tree’ at its average value for all projects to
negate the influence of this term. Similarly, to assess
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the schemes’ ability to deliver benefits for threatened
species using alternative ‘value formoney’ criteria, we
predicted probability of a project being funded when
the ‘cost per tree’ term was replaced by an alternat-
ive cost term (table 2). Each alternative cost term was
rescaled to match the value distribution of the ‘cost
per tree’ term using a Box-Cox transformation. After
predicting new probabilities of funding under the
aforementioned alternatives, each project was ranked
and the 164 projects with highest probabilities were
assumed to be funded (matching the number of fun-
ded projects included in modelling).

Finally, to assess the Programs ability to deliver
maximum benefits to threatened species, we
developed an optimized site selection model against
which to compare. We formulated a site selection
problem using the ‘prioritizr’ package (Hanson et al
2021) in R, which selected 164 sites from areas that
overlapped restoration project locations from the
grant applications list (both funded and unfunded).
The site selection model included a manual relat-
ive target for each species, which was calculated as
half of the species range that was ‘restorable’, and
was optimized using a minimum shortfall objective
function which aims to minimize the unmet repres-
entation target for each species. Use of the manual
relative targets ensured that the site selection model
favored species which had experienced the greatest
historical habitat loss (detailed methods in Supple-
mentary Material).

3. Results

From our assessment of project summaries, the most
influential factors driving success in grant fund-
ing were cost per tree, neighborhood population
density, and number of trees (figure 2(a)). Pro-
jects were more likely to be funded when the cost
per tree was low (<AU$5), with projects having a
cost per tree >AU$10 almost never being funded
(figure 2(c)). Additionally, projects planting more
trees andwith higher neighborhood population dens-
ity were more likely to be funded (figure 2(d)). Site-
level biomass had no influence on application suc-
cess, and applications with intermediate values for
tree-level biomass were most likely to be successful,
suggesting that carbon sequestration potential had
little influence on funding allocation (Supplement-
ary Material). Our grant application success model
achieved high predictive power, with an AUC of 0.955
(figure 2(b)).

Grant applications were also substantially more
likely to be funded when they included the names
of threatened species in the project summaries
(figure 2(e)). Despite this, projects that were loc-
ated in areas of high threatened species richness
were less likely to be funded (figure 2(f)), and
many of Australia’s threatened species did not bene-
fit from restoration projects within their ‘likely to

occur’ habitat areas (figure 3(a)). Funded restor-
ation projects occurred within the habitat of 769
threatened species, while 1302 species received no
habitat restoration under this program.Of the species
for which no funding was allocated, an additional 399
could have received funding if different projects were
selected (Supplementary Material).

Even when only considering species that did
receive project funding within their range, the
restored areas were typically only a fraction of a per-
cent of their modelled range and only nine species
benefited from projects covering more than 1% their
range (figure 3(a)). We also show that many pro-
jects capable of delivering more substantial total area
benefits were not funded, with a large portion of these
projects having a very low chance of receiving funds
under the allocation scheme utilized (figure 3(b)).

All alternative project selection schemes delivered
greater total area benefits for threatened species than
the implemented ‘cost per tree’ selection (figure 4(i)).
Of these alternatives, the ‘benefit cost’ scheme and
the prioritizr model delivered the greatest outcomes,
with an increase in area benefits of 54.76% and
171.55% respectively. While the prioritizr model may
not be a fair comparison to the original Program
as it ignored all selection criteria implemented in
the scheme, the ‘benefit cost’ scheme provides an
example of what the Program could have achieved
if using a ‘value for money’ term more relevant for
assessing biodiversity and conservation values of pro-
jects. Notably, even simply ignoring the influence of
‘value for money’ resulted in an increase in total area
benefits.

The alternative project selection schemes also res-
ulted in notable changes in the locations of funding
allocation (figure 4(ii)). The area cost, biodiversity
cost, and benefits costs schemes all increased the
number of projects funded in the south and south-
west of mainland Australia. Conversely, the priorit-
izr model largely decreased the number of projects
funded in the south of the country and increased the
number of projects funded in the northern areas of
the country. Disparities between the location of fun-
ded projects between, for example, the benefits cost
scheme and prioritizr model are likely due to other
selection criteria, such as population density, which
were not included in the prioritizr model.

Finally, all alternative selection schemes resulted
in more species having funded restoration projects
covering more than 0.1% or 1% of their ranges, par-
ticularly those species which had greater percentages
of their ranges that were ‘restorable’ (figure 4(iii)).
Similarly, all alternative selection schemes except for
the biodiversity cost scheme resulted in substantially
more species needing restoration across more than
half of their range receiving some amount of restora-
tion. The prioritizr model made the largest improve-
ment in terms of number of species having some
amount of their habitat restored.
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Figure 2. Factors associated with grant application success in the 20 Million Trees Land-care Program. (a) Relative influence of
the covariates included in the final model. Red bars indicate covariates with a negative relationship to the response variable, green
bars indicate a positive relationship, and gray bars indicate a more complex relationship. (b) Model accuracy demonstrated by
predicted probability and AUC score. (c)–(f) Partial dependence plots of the two most influential covariates as well as the two
covariates related to project value for threatened species.

Figure 3. Restored area benefits for threatened species of projects funded and unfunded under the 20 Million Trees Program.
(a) Percentage of threatened species habitat area potentially ‘restored’ under the 20 Million Trees Program. (b) Area benefits for
threatened species potentially delivered by restoration projects against the projects’ chance of receiving funding under the 20
Million Trees Program. Bars in (a) and (b) indicate the interquartile range of values. In (a) dark bars indicate species for which the
median value for restored range was more than 1% of the species total range. In (b) green bars indicate funded projects while gray
bars indicate unfunded projects, total area benefits refers to the sum of the percentages of each species range potentially restored
for each project.

4. Discussion

Our examination of the restoration projects fun-
ded under the 20 Million Trees Landcare Program
competitive grants round found potentially signific-
ant biases in the funding allocation that we con-
sider diminished its benefits for Australia’s threatened
fauna and flora species. Overall, we found that eco-
nomic considerations such as ‘cost per tree’ and
potential in-kind contributions were the strongest

factors determining funding allocation, while carbon
and biodiversity values had little or negative influence
on project funding, contrary to the stated objectives
of the Program. For example, we found that while
mentioning threatened species in project descriptions
improved chances of funding, funded projects actu-
ally contributed to negligible or no expansion of
habitat area for threatened species. Similarly, pro-
jects in areas with high carbon sequestration poten-
tial were not more likely to be funded than those in
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Figure 4. Difference in total area benefits (i) locations (ii), and area benefits for threatened species (iii) of projects selected for
funding under various selection schemes when compared to the ‘tree cost’ scheme. Letters in each row (rows i, ii, and iii)
correspond to the same selection scheme in all other rows. In row (ii), positive values indicate areas in which more projects are
funded when using a selection scheme other than the ‘Tree cost’ selection scheme. In row (iii), positive values indicate classes in
which there are more species when using a selection scheme other than the ‘Tree cost’ selection scheme.

areas with low to intermediate potential. Our results
show that alternative methods of selecting projects,
including using alternative ‘value for money’ metrics,
could have delivered substantially better outcomes for
threatened species.

Our results suggest that use of simple project
selection criteria amenable to public reporting may
have undermined the outcomes of the 20 Million
Trees Program. Firstly, seeking to maximize the num-
ber of trees planted by using tree cost to evaluate pro-
ject ‘value for money’ resulted in lower threatened
species benefits than achieved using similar met-
rics specifically targeted to biodiversity. Secondly, the
apparent reliance on threatened species list from pro-
ject summaries, rather than range maps, resulted in
funding being directed to a small number of well-
known species and away from projects occurring in
areas of high threatened species richness. While the
reliance on project summaries may be due to paucity
of species distributional data (at the time of devel-
opment of grant guidelines), we suggest that the
low number of well-known species listed relative to
the total number of threatened species in Australia
(Australian Government 2018) may be due to biases
towards charismatic species. Additionally, the lack

of correlation between number of species in project
summaries and threatened species richness in pro-
ject areas (supplementary results) may lend further
credence to our suggestion that project selection was
shaped by charismatic species, as is common across
environmental funding schemes (Czech et al 1998,
Walsh et al 2013, Bellon 2019).

Our results suggest that funding for ecological res-
toration was preferentially allocated to more popu-
lated areas of Australia despite less-developed areas
potentially delivering greater benefits to threatened
species. This decision may reflect the requirement
for projects to attract in-kind contributions in the
forms of financial support and volunteer labor
(CoA 2014). However, alternative project selec-
tion schemes, including the prioritization model
we employed suggest that allocating funds to less
populated areas could deliver greater benefits for
threatened species. Similarly, previous work suggests
that restoration of habitat within densely populated
areas may have diminished conservation values, as
these areas typically have higher levels of disturbance
(Chazdon 2003), and are less likely to be connec-
ted to large areas of remnant habitat, meaning res-
toration could create isolated parks rather than high
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value habitat (Crouzeilles et al 2016,Hale and Swearer
2017). Therefore, as suggested by Collard et al (2020),
program requirements for in-kind contributions and
‘value for money’ are likely to substantially diminish
the ecological value of restoration programs by affect-
ing the spatial allocation of funding.

The importance of ‘value for money’ outlined
in the grant guidelines (CoA 2014) was reiterated
by our model results. While decision criteria stip-
ulated ‘value for money’ should not be weighted
higher than biodiversity values in decision making,
our model suggests that these factors explained over
half of the probability of a project being funded. This
result, supported by the findings of a government
audit (ANAO 2016), and the use of ‘cost per tree’
as the value metric, had significant negative impacts
on the delivery of potential benefits for threatened
species. Allowing ‘cost per tree’ or similar metrics
to drive funding allocation for restoration programs
may lead to perverse outcomes. For example, more
diverse and structurally complex vegetation com-
munities such as closed forests and wetlands can
be more expensive to restore (Maggini et al 2013,
Mappin et al 2021), despite their substantial values
for biodiversity (Australian Government 2018, IPBES
2019), climate regulation (Yu et al 2010, McAlpine
et al 2018), and ecological service maintenance (Fu
et al 2013, Sheil 2018). Additionally, we, along with
Collard et al (2020), suggest that the limited fund-
ing periods and low project costs—often significantly
lower than those quoted by restoration practitioners
(Maggini et al 2013, Collard et al 2020)—required
from these projects may lead to proponents redu-
cing costly sitemaintenance activities less attractive to
volunteers (Galabuzi et al 2014, Palma and Laurance
2015, Collard et al 2020, Van Oosterzee et al 2020).
However, site maintenance activities can be import-
ant determinants of restoration success (Suganuma
et al 2018, Shackleford et al 2021, Mounsey et al
2022).

While we were unable to access in-depth inform-
ation on decision criteria or ranking schemes used in
the 20 Million Trees Landcare Program, our funding
success model based on outlined Program objectives
achieved high predictive power. Therefore, it is likely
to be informative about decision-making processes,
and may be more useful than designed ranking cri-
teria if final decisions were not in-line with depart-
ment recommendations (ANAO 2016). For example,
while reducing greenhouse gas emissions was out-
lined as a key Program objective (CoA 2014), our
model suggests that carbon sequestration potential
of projects had little influence on decision making.
Conversely, some identified predictors may be repres-
entative of final decisions rather than the underlying
motivations for said decisions. For example, it ismore
likely that projects were selectedwhen threatened spe-
cies richness was low due to perceived differences
in restoration success of ecosystems rather than an

effort to minimize biodiversity values of the Pro-
gram. In order to improve clarity and confidence in
funding allocation decisions, we recommend greater
transparency around both decision-making criteria
and implementation of ranking schemes. Addition-
ally, while our analysis of the benefits of the Program
for threatened species was based on restored area, res-
toration targeted towards ecological connectivity can
deliver larger benefits than implied by area measures
(Laurance and Laurance 1999). However, for many
species habitat loss to-date has been extensive and
substantial habitat restored will be required to ensure
future persistence (Ward et al 2022b).

5. Conclusions

Our results indicate that ‘value for money’ con-
cerns such as tree cost were the principal drivers of
funding allocation decisions in a nation-wide eco-
logical restoration program. This resulted in alloc-
ation of funding primarily to cheap projects in
populated areas, and diminished returns for Aus-
tralia’s threatened fauna and flora. We demonstrate
that use of alternative ‘value for money’ metrics
or project selection methods, such as spatial plan-
ning methods focused on conservation priorities,
could have produced substantially larger area bene-
fits for threatened species at the same cost. Collect-
ively, our results show that inappropriate selection
criteria can significantly reduce the benefits delivered
by programs. In order to improve clarity and con-
fidence in the allocation of funding under large res-
toration programs, we recommend greater transpar-
ency in both the design of project ranking criteria
and the methods used to implement said criteria.
Additionally, we recommend that economic consid-
erations be given less import in decision making,
and that ‘value for money’ calculations are made
with respect to benefits for biodiversity, rather than
simply by the number of trees or the area potentially
restored.
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