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Impact of future climate extremes on

s will threaten the food
ellbeing of rural households

on already fragile economies

rtant that Pacific islands
opportunity to be able to
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The challenge: vulnerability of traditional
land root crops

acific island crops and cropping
disasters, there is an underlying
tic base

ic originated in Melanesia - this
ly susceptible to the impact of
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reases the inherent
raditional Pacific

o diseases such as
f blight
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ise.of the study:

ers to adapt to
the medium term,
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Two case studies

national germplasm
e climate change
he case study of taro leaf

base of root crops as
adaptation strategy:
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Different approaches to
n/crop improvement +
management

how crop conservation utilising
with an in-country breeding and
s a basis for an effective response to

proactive approach where crop

u) is used to enhance the diversity
farmers with ‘genetic insurance’

nd future biological disasters

c.C
A/ e ’
R flone . Australian g
@55 PACIFIC ADAPTATION TO CLIMATE CHANGE @SPREI:‘: I AID 4 gef

3’ www.sprep.org/climate_change/pacc @ yuncuppertiomUNTARCID. Programme



Samoa case study:
A BCA of a program that is a reactive
= o climate change

esistant crop improvement
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Vyhat is taro leaf blight (TLB)?

hich prefers high night time
d relative humidity

the taro plants functional

an variety (taro Niue or
in Fiji) is highly susceptible
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Impact of TLB on Samoa

ted in Samoa in 1993, when
ross Upolu and Savai’i

ic that destroyed Samoa’s
osistence crop and export
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Quantifying the food security and
L womic impact of TLB

pacts

) consumption and
Imports

ifiable impacts
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Decreased taro consumption and increased
grain imports

Ivdo Sheets show dramatic impact
: aro production and

C was consumed annually -
/annum, which provided 422

ted wheat and 3,000 tonnes of
- 46.6 kg taro/person which
on/day
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Samoan total consumption of taro, wheat and rice -
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Samoan per capita consumption of taro, wheat
and rice, 1987 to 2007 (kg/pers/year)
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Impact of TLB on taro production can also be gleaned
from availability of taro at Fugalei market, Apia

00 Estimated annual volume of taro available
on Fridays at the Fugalei market (tonnes)
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Impact on taro ex

a hot on

Samoan taro expo rts (tOn neS) — Central Bank of Samoa Statistics
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Impact on taro exports
Value of Samoa’s taro exports (‘000 tala)
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The public policy and investment
response to TLB

ytation response with existing
his failed

sponse through introducing
esistant varieties -partially

se through breeding TLB
ant varieties -highly
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ool of Pacific islands
to introduce exotic

t varieties from Micronesia
had some initial success as

0 broaden the taro gene
onal and national
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The taro breeding program

d resistant varieties, but also
aste requirements of

ties at home and abroad,
helf life that would allow

Ing a classical plant
hich incorporated a high

cipation
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programme involved USP
ter external funds

ained from AusAID (TAROGEN

egional germplasm conservation at
ps and Trees (CePaCT))

reeding activities were
\ntally over time
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Quantifying the benefits and costs of
the oan taro germplasm
ent programme

ts to date

into the future
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Measuring the realised benefits

aro consumption

roducing virtually no taro had there
nt in the taro germplasm

dicate around 500 tonnes of taro
onsumption of all types (Colocasia,
is now in the order of 18,000

If Colocasia

t Fugalei market price — measure
ay for taro if it was purchased
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Estimated realised benefits from taro germplasm
slopment programme

99 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

0 15,000 15,000 15,500 16,000 16,000 16,000 16,000 16,500 17,000 17,000 17,500

0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.50 0.50 0.50
3,000 3875 4800 5600 6400 7,200 8250 8500 8500 8750

2800 3,675 4600 5400 6200 7,000 8050 8300 8300 8550

2.16 2.13 1.73 3.06 2.32 2.16 2.48 3.14 3.24 2.30

6,037 7,842 7944 16,543 14,356 15,092 19,998 26,066 26,873 19,688

814 1,005 1,314 1,975 846 595 622 858 874 1,109

6,851 8,847 9,258 18,518 15,202 15,687 20,620 26,924 27,747 20,797
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25000
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15000 —o—Total estimated
henefits from the
germplasm project
10000 (000 WST)
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Estimated future economic benefits from the
development programme

e to be realised into the future
*Domestic consumption
*Exports




Domestic consumption projections

C

otion still remains below half what
ontinued growth in domestic taro
expected, albeit at declining rate

to pre TLB consumption levels -
n Samoan consumption patterns
towards imported grains

or the next decade the domestic
rease to around 10,000 tonnes
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Taro export projections

J h can be expected in export of taro,
mestic consumption) over the next
r acceptance of the new varieties
munity living in New Zealand and
t of new varieties that meet taste
ments of Samoans living overseas

owth in volume of taro exports is
projected
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Some offsetting benefit losses to other
PICs

e Fiji will lose market share
* Not a zero sum game

) development programme has
urance for Fiji taro against the
future eventuality of TLB
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Regional and international benefits

tries can now respond to the
threat of TLB

- reactively
- better still, proactively!
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The actual cost of the taro germplasm
ent programme

i-

haal?

18 million (AUD 8 million) spent on taro
ont and distribution. Involved numerous
partners:

*AusAID funding of TaroGen
of UQ (DNA fingerprinting and virus testing)

try of Foreign Affairs and Trade funding of
develop methods to assess TLB resistance

the genebank at CePaCT and funding after
TaroGen

ior to TaroGen and funding after TaroGen
re cost of testing and distribution of taro

germplasm
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Expenditure on Samoan taro germplasm

-

development and distribution (WST ‘000)

DE

g

% @ bl

NNl =
by X | s
A o

Secretariat of the Pacific Regional
Environment Programme
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2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Total
1,020 5,100
1,760 1,760 3,520

210
143 143 143 143 143 143 143 143 143 1,716
20 20 78 78 78 78 72 28 28 560
10 60 60 60 60 60 60 60 100 770
300 300 350 350 350 350 350 350 350 5,250
3253 2,283 631 631 631 631 625 581 621 17,126
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——Estimate d public expenditure on
taro germplasm (000 WST)
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Comparing the realised benefits to actual
costs

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 Total
1076 6940 6,851 8,847 9,258 18518 15202 15687 20,620 26924 21,503 185,195

1563 3253 2283 631 631 631 631 625 581 621 500 17,626

13 3687 4568 8216 8,627 17,887 14571 15062 20,039 26,303 21,003 167,569

r(i) = 5% r(i)=10% r(i)=15%

126,338 90,852 68,491

11,374 7,722 5,473

11.1  11.8 12.5
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Analysing results

94-2011, quantifiable benefits have been
ore than 10 times the cost of programme

efits and costs for a range of discount rates:

rate of 2%(appropriate social rate of discount for a
ent project), benefit cost ratio is 10.7. When
reased to 15%(rate more appropriate for private
a relatively short time horizon) there is a small
increase in the benefit cost ratio

? Can be explained by unusual flow of
)sts through time from the two
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Extrapolating benefits and costs into the
ure

ecC
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
tonnes 8,969 9,193 9,423 9,658 9950 10147 10401 10,661 10,928 11,201

consumed

value {'000 20,628 21,144 21,672 22,214 22,770 23,339 23,922 24,520 25,133 25,762
WST)

tonnes 350 385 424 466 512 564 620 682 750 825
exported

value {'000 875 963 1,058 1,165 1,281 1,409 1,550 1,705 1,876 2,063
WST)

Totalvalue 21,503 22,106 22,731 23,379 24,051 24,748 25,472 26,225 27,009 27,825

of taro

production
{'000 WST)
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Ongoing costs in realising future benefits

-

sion programme continues

gaining greater consumer
ptability in export markets

egins to focus on drought

resistance

of WST 800,000 (in 2011 prices) is
provided for in projections
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Incorporating future benefits and costs
into the BCA

r(i)=0 ri)=2% r(i)=5% r(i)=10% r(i)=15%
408,195 313,659 218,923 131,487 87,236

24,826 19,267 13,737 8,551 5,782
16.4 16.3 15.9 15.4 15.1
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Analysing results

account future benefits and costs,
pstantial increase in the B/C ratio.

se relationship between B/C ratio
Jiscount rate is restored as future
costs are taken into account and
st low cost benefits of the initial
exotic introductions

aptionally higch economic return
estment in the taro germplasm

programme
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Vanuatu case study: Evaluation of a
: ' oonse to climate change
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Vanuatu does not yet have TLB and
jor.root crop diseases

\\ luating local diversity, incorporating
'and then distributing large volumes
for farmers to select from, and then
conserve

=

rs’ varietal portfolios protection is
e epidemics and biological disasters

\

10 villages) implemented by VARTC
/ D) in collaboration with the Farm
\ Support Association
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Evaluation of pilot project

ed interest of ni-Vanuatu village
Ining new root crop varieties and
nage these new varieties and to
expand diversity

n be achieved despite logistical
d with distribution of perishable
ting material in rural Melanesia
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Evaluation of pilot project

\=/

-front costs involved in establishing
germplasm material for distribution
to farming communities

5 with farm community (in-situ), no
overnment or donor resources are
required for sustainability

ct justified in own right -however,
fit as a climate change adaptation
e realised if there is a substantial

o scaling up
g -
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-up project to expand

ot crop gene pool to
tion against biological
emics brought about by
ite change




Proposed project and its costs

U- L nlemented by VARTC and FSA is
proposed

ated at approximately VUV 67
million (AUD 520,000)

Vatu
19,000,000

24,000,000
9,800,000
2,060,000

3,320,000
58,180,000

8,727,000
66,907,000
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Estimating future benefits

IS @ proactive ‘no regrets’ response,
impending biological disaster

ns of measuring economic impact
aple is vatu value of the resulting
increase in grain imports

pact - other costs associated with
me and multiplier impacts on the
economy
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Measuring Vatu value of increased grain
imports resulting from a biological disaster

’s food energy needs supplied by
in accounts for more than half of
| this amount

» shows large impact a biological
s TLB can have on grain imports
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Simulating impact of a future root crop biological
_ disaster.on the value of grain imports

ore volatile world grain prices can be
ure
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B/C ratios for different impact scenarios
wout’ the project

in imports from year 5 onwards
in imports from year 2 onwards

n imports from year 5 onwards
imports from year 2 onwards
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@serep a5 2

With support from UNITAR C3D+ Programme




Case 1: 5% increase in grain import from year 5 onwards

Year 1 2 3 4 5 6 7 8 9 10 Total
Benefits (million 0 0 0 0 67 67 67 67 67 67 402
vatu)
Cost (million vatu) 17 17 17 17 0 0 0 0 0 0 68
B-C -17 -17 -17 -17 67 67 67 67 67 67

r(i)=0 r(i)=2% r(i)=5% r(i)=10% r(i)=15%
NPV Benefits 402 282 280 212 199
NPV Costs 68 65 60 58 47
B/C 5.9 4.4 4.6 3.6 4.2
Case 2: 5% increase in grain import from year 2 onwards
Year 1 2 3 4 5 6 7 8 9 10 Total
Benefits (million 0 67 67 67 67 67 67 67 67 67 603
vatu)
Cost (million vatu) 17 17 17 17 0 0 0 0 0 0 68
B-C -17 50 50 50 67 67 67 67 67 67

r(i)=0 r(i)=2% r(i)=5% r(i)=10% r(i)=15%
NPV Benefits 603 471 454 328 351
NPV Costs 68 65 60 58 47
B/C 8.9 7.3 7.5 5.6 7.4
Case 3: 20% increase in grain import from year 5 onwards
Year 1 2 3 4 5 6 7 8 9 10 Total
Benefits (million 0 0 0 0 269 269 269 269 269 269 1614
vatu)
Cost (million vatu) 17 17 17 17 0 0 0 0 0 0 68
B-C -17 -17 -17 -17 269 269 269 269 269 269

r(i)=0 r(i)=2% r(i) =5% r(i)=10% r(i)=15%

NPV Benefits 1,614 1,327 1,123 939 800
NPV Costs 68 65 60 58 47
B/C 23.7 20.5 18.6 l6.1 17.0
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