Control vs Fencing:
relative cost-effectiveness for protecting biodiversity




Questions

* |s pest control over a wider area a cheaper, or
more expensive, option than fencing?

* What are the key parameters that decide this?



Definitions

* Control = sustained reduction in pest abundance

(excluding mice)

* Fencing = eradication of pests

(either excluding or including mice)



Who and what is this for?

For projects starting out

Provide some economic rigour to decision of
whether or not to fence

This is not about cost-benefit

Assumes ecological benefit of control is similar
to fencing (e.g. Grand and Otago skinks)

Knowledge gap for most species
lgnores peninsulas
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Procedure for optimising fence
design and length for given
probability of failure
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Cost-effectiveness of exclusion
fencing for stoat and other pest
control compared with
conventional control
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ABSTRACT

The costs of exclusion fencing for stoats (Musiels erminea) and ocher pests
using the Xcluder™ design of multi-species pest-proof fence and conventional
pest contrel were compared for a varlecy of scenarios. Cosceffective pest
conerol can be achieved by exclusion fencing In reserves of 5000 ha or more,
and on The ct I cost of 1 control would exceed
the initlal cose of a fence plus malntenance cos:s after as few as 4 years. Fencing
may be a costeffectlve optlon for pese control In reserves of 100-1000 ha,
depending upon cost factors such as the fenceline lengeh to reserve area raclo,
numbers of gares and warer crossings, site work required to inseall che fence,
access to the fence for maintenance, the number of abuteng fences, the
presence of stock oueside the reserve, and the current coses of marertals and
Frelghe. Smaller reserves are unlikely to be cost-effectdve wo fence, even though
conventional conerol 1s likely to cos: more per hecrare ae these sites than In
larger reserves. Despite the higher costs, fencing may sell be a viable option for
these sives, because It allows for a pestfree status not achlevable by
convenslonzl methods. The coses of a non-electric barrler fence were also
compared with those of an electric fence. The Xcluder™ fence would cose a
similar amount to an eleceric fence, but would exclude more pest species, and

be less prone co fallure. The advaneages and lmisadons of using exclusion
fencing for pest control are oudined. Mon-eleceric fences are recommended for
pest conerol in large reserves and on peninsulas. More work 15 required o
develop accurate costs for convendonal pest concrel and rellable montcoring
systems for the assessment of the efficacy of different pest: control systems. The
impact of exclusion fencing and col lonal conerol on specles, the
environment and soclal 1zsues alio needs to be assessed.

Keywords: pest comrol, Musfels ermines, fence, eleceric, barrler, non-lechal,
polsonling, toxin, erapplng.
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control compared with conventionsl control. DOC Scfence Frtermal Series 4. Department
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Concluded that 100 — 1000 ha cheaper to
fence cf. conventional control

Fence costs only $50-85 per m

Conventional control = “predator control” +
“possum/rat control” ($81-135 halyr1l)

No buffer used

No depreciation/discounting
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Are predator-proof fences the answer to New Zealand’s terrestrial faunal biodiversity
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Abstract: A review of pest-exclusion fences throwghout Mew Zealand shows that the goals of fence projects
are frequently not achieved and cost-benefit analyses often do not adequately quantify ongoing costs. The
«creation of these sancmaries enclosed by predstor-proof fences often creares small expensive zoos surrounded
by degraded habitat that will never be able to sustain the animal and plant species contained within the fance.
We what fence proponents and conservation tmasts believe they sre achieving and ask whether the
evidence available demnonsirates that fanced areas are capable of fulfilling these objectives.

Keywords: conservation; economics; pest-exclusion fences

Introduction

Mainland New Zealand is cumently experiencing @ decline
in terrestrial faunal diversity unprecedented since the 18705
(MIE2007; Robertson etal. 2007; Cranston 2010; Hischmough
et al. 20010; Newman et al. 2010). Predation by infroduced
predators has been shown by mumerous smdies o be the
fundsmental cause of this decline (Eing 1984). Furthermara
thizhasbeen exacerbated by prey-switching in stoats following
large-scale possum eradication (Murphy & Bradfield 1992;
Innes & Barker 1999) and disease (Wewman et al. 20100
Whatever the causes of the cument crisis, Mew Zealand
Department of Conservation (DOC) data show that in the three
‘vears between 2002 and 2003, the conservation stams of 40
‘bird species worsened (Hitchmough et al. 2007). Twenty-one
‘bird taxa that were assessed as ‘Nationally Critical’ in 2005
remained in that most threstened category in 2008 and 13 had
declined forther (Miskelby et al. 2008). Simnilar trends exist in
other terrestrial fnuna (MIE 2007; Hitchmough et al. 2010;
Mewman et al. 2010).

To deal with this crisis and o give stuchare to their
‘biodiversity operations, DOC in comjunction with T.he
Mew Zealand Ministry for the Enwironment b
Mew Zealand Biodiversity Strategy i 2002. Arwl!wufﬂus
strategy in 2006 (Green & Clarkson 2006, p. 19) concluded
that “77% of the acutely or chromically d species still
lack targeted recovery work and are most likely in decline.
The inability to deal with these “priority™ species appears o
be due to 2 lack of resources’.

These fances wers promoted by an important publication
in 2001, which strongly suzzested that exclosion fencing for
stoats and other pests was the most cost-effective way of

habitat for conservation benefit
(C]sppenun& Dy 2001). The analyses of conventional pest
comtrol versus exchision fencing costs reported in thar smdy
are flawed as they do ot calculate present values for the 25-
year-long projects and hence do not provide a sound basis for
making comparisons of cost{ﬁer_mreness As well, a recent
review of pest-exchusion fenc
that the goals of fence projects are frequently not achieved
and cost—benefit analyzes often do not adequately quantify
ongoing costs (Brown, in Sanders et al 2007). Furthermore
several overseas authors recently questioned whether fences
are indeed the panacea that will solve the global extinction
crisis (Hayward & Eerley 2008; Bode & Winte 2010); with
unepapergmngsofar as to suggest that uhnlesalefuwe
Testric specie potential
('H.nyward&Keﬂey"DDS) “We consider thatin mamy cases the
crestion of sancmaries enclosed by predator-proof fences is
little more than the creation of expensive zoos suroumded by
degraded habitat that will never be sble to sustain the animal
and plant species contzined within the fence.

To enable a better informed debate on the merits of the
predator-proof’ sancaries, we carried out 3 survey of some
of the pred.nlur—pmnfﬂmr.ed sanctearies in Mew Zealand to

hy the fences wer blished, hownmchtheycost,
who paid for them . and what it was hoped the projects would
achieve. The aim of this forum article is o use the results of
this survey andagenaa] literature review to air widely held,

It is ‘well known that biodi ity
be mlyn}mmgwwnmentdepmmamsmdmmm
vears 3 groundswell of private organisations, ‘not for profits’,
local and regional government have sought to ‘do their
bit”. Ammbleﬁmmmymsﬁmatmmyﬂmﬁe
blished predstor-“proof®
ﬂmcepm]er_isﬂlrwgmmNEWZea]md The best known of
these is the Earori Sancmary, now known as Zealandia, in the
suburbs of Wellington, (Campbell-Humnt 2002).

ot -exclusion fences
and to pose questions that we hope can be asked before further
imvestments in predator-proof fences ocour

Methods

Lirtle has been written in the scientific litersture on predator-
proof fences and, as most of the organisstions finding these

New Zealand Journal af Ecology (20117 35(3): 312-317 © New Zealand Ecological Society.

Scofield et al. (2011) discredit
fencing on the grounds of high
cost and low ecological benefit
(cf. islands and mainland)

They pose the question: Is pest
control over a larger area a
viable alternative to a fenced
sanctuary?

As said.....today’s talk addresses
this question on a cost basis
only, not cost-benefit analysis



Methods

Simple spread sheet model in Excel

Fence and control costs equalised over same
period (life time of fence)

Separate models for:

— Community groups

— Government department/business (depreciation or
borrowing rates)

Two measures of cost:
— Unadjusted total cost (or annual)
— Net present value (discount rates)



Net present value

Sum of discounted costs (over life of fence)

C = Cost for year t

C
N PV — T = final year of fence

{ r = interest rate or ‘discount’ rate
~ (1+71)




Fence cost adjustable parameters

Cost per m (5250)

Maintenance costs (2%, includes incursion costs)
Life of fence (25 vr)

Pest eradication costs ($500/ha)

nterest or discount rates (8%)

Eradication scale efficiency

Uses real relationship between fence perimeter
and area protected



Fence cost adjustable parameters
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Fence cost adjustable parameters

Cost p
Mainte
Life of
Pest el
ntere:
Eradici

Length (m)
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R?=0.9847

500

1000 1500 2000 2500
Area(ha)

3000

3500 4000
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s
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D 4000 4500

Uses real relationship between fence perimeter

and area protected



Control cost adjustable parameters

e Control buffer width (1500m)



Area protected

Fence Control




Control cost adjustable parameters

e Control buffer width (1500m)

* Device costs (S63)

* No. devices deployed (0.3/ha)

* No. devices checked per day (133)

* Device check frequency (weekly)

* Device replacement frequency (7 yr)

* Pest contractor costs ($350/day)

* Proportional ecological benefit cf. fencing




Some results

* For community groups only

* Lots of assumptions.....choice of parameter
values will vary with project

* Results not meant to be prescriptive — just
provide example of how tool works



Unadjusted total costs

Cost ($)

3000000

2500000 H

2000000 H

1500000 -

1000000 -

500000 -

100 150 200 250

Area protected (ha)

300

@ Control

A Fencing

Assuming:

$250/m for fence

25 year fence life
1500 m control buffer
width

1 device per 3.3 ha
etc



Unadjusted total costs per ha
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With varying fence costs
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NPV costs
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NPV costs per ha
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With varying fence costs
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Which method is most cost-effective?
Given parameter assumptions

* For unadjusted costs, cheaper to fence
< approx. 150 ha
* For Net Present Value, cheaper to fence

———)

Possibly cheaper
to control

< approx. 50 ha

Frequency
o r N W M U o

A tool to fit
particular needs

Fenced area (ha)




Some nhon-economic arguments

Fences are fixed and inflexible

Fences have visual impact

Fences are often small and therefore of poor ecological integrity
Fences are ecologically safest bet, especially for ecosystem restoration

Control is more vulnerable to vagaries of staff morale, dedication and
expertise

Funders often less willing to fund wages
Control sometimes involves goodwill of neighbours

Control is less effective at suppressing pests
— what pest density is low enough for given conservation target?



Some non-economic arguments

Fences are fixed and inflexible
Fences have visual impact
Fences are often small and there
Fences are ecologically safest be

Control is more vulnerable to vag
expertise

Funders often less willing to func
Control sometimes involves gooc

Control is less effective at suppre
— what pest density is low enoug|

Review

Fencing for conservation: Restriction of evolutionary potential
or a riposte to threatening processes?

Matt W. Hayward®™", Graham LH. Kerley®

*Mammal Research Institute, Polish Amqulr.f mdw:mxi?-ﬂﬂmm?dmd

Elislogical, Barth and B y of New South Wales, Sydney 2052, Australia

“Centre for African Comservation Ecology, Nelson Mandda Metropolitan University, P.O. Bext 77000, Port Elizabeth 613, South Africa

nnnnnnnnnnnnnnnnnnn

Artide history: Fencing B am i3 am acknow] that we

Received 3 june 2008 with and, uitimately. conserve biadiversity. Fences during the Nealithic

Received in revised form derma roate resource-rich aress (food sources) and exchude threats fntruders). Fencing for
16 September 2008 conservation n be viewed as fulfilling a similar function. The aims of this paper were
Accepid 20 September 2008 md.-mfywlmimngﬂn-ﬂ. 5 used to conserve biodiversity; highlight the costs
Awadlable onfine 30 Novernber 008 and benefits of fenci dan; amd make ams t ensure Spprapr-
e ate use of i The IUCH identi:

Keyuwomds: processes and the impacts of eight of these can be mitigated via the use of fencing, how-
Biodiversity conservation ever avoiding human-animal conflict and redudng the impact of introduced predators
Fenms are the two most comman uses. Fences implemented to achieve a conservation benefit
Human-wildfe conflict arenat necessarily physical barriers, but can also include “metapharical’ fences of sound,
Invasive species smake and smmell, ar even actual islanda. Fences pravide defined units for managens and
Introduced predatars sepanate bi from -ﬂ.d-qhmmp-:mnm.m
Bushmeat hunting species and disease. Canversely, they a: l!nmdym

Poaching mhm@lﬂx‘lng igration rautes, om: of bi i u-wxuuwhi:lilny
‘Threatening processes result in aversh i ing and isalation; iction of i potential
Tragedy of the commons mm-ﬂ:nm-ﬂmmﬂw“.mlﬁlﬂ.m T conservation

& Ekely to became increasingly utilized a5 biodiversity becomes: increasingly threatened
and methods of ameliarating threats lag behind. In the long-term, fences may ultimately
prave ta be & much a thiest to biadiversity a5 the fweats they aze meant to exchuds,

and a new research agenda should arise to emsure that conservation fences do not remain
a permanent part of the lndscape.
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