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Chapter 12

Implications of climate change for contributions by 
!sheries and aquaculture to Paci!c Island economies and 
communities

Johann D Bell, Chris Reid, Michael J Batty, Edward H Allison, Patrick Lehodey,  
Len Rodwell, Timothy D Pickering, Robert Gillett, Johanna E Johnson,  
Alistair J Hobday and Andreas Demmke

‘Climate change impacts could change resource access ‘winners’ and ‘losers’, at 
both the community and national level.’ (FAO 2008)i

i FAO (2008) Climate Change, Energy and Food. High-level Conference on Food Security: Challenges 
of Climate Change and Bioenergy, 3–5 June 2008, Food and Agriculture Organization of the 
United Nations, Rome, Italy.
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12.1 Introduction

government revenue, food security and livelihoods1–5

6

‘development and 
implementation of national and regional conservation and management measures for the 

Leaders' Vava’u Declarationii	  

7

crisis and economic constraints.

due to climate change for 2035 and 2100 under a low (B1) and high (A2) emissions 

8

3

ii

www.forumsec.org.fj/pages.cfm/documents/forum-resolutions
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12.2 Contributions to economic development and  
government revenue

12.2.1 Contributions from industrial tuna "shing

 

8

of decades (Figure 12.1
 

8. This trend has also occurred for catches 
Figure 12.2

of magnitude higher than those in the cooler waters of Polynesia, where a greater 
Figure 12.2).

12.2.1.1 Surface tuna !shery

Volume and value

http://www.spc.int/climate-change/e-book/images/c12fig1.png
http://www.spc.int/climate-change/e-book/images/c12fig2.png
http://www.spc.int/climate-change/e-book/images/c12fig2.png
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iii iv.

v Table 12.1

Figure 12.3

Figure 12.1

iii Figure 1.1
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http://www.spc.int/climate-change/e-book/images/c12fig1.png
http://www.spc.int/climate-change/e-book/images/c1fig1.png
www.spc.int/climate-change/fisheries/assessment/chapters/12-supp-tables.pdf
www.spc.int/climate-change/fisheries/assessment/chapters/12-supp-tables.pdf
www.pnatuna.com
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Figure 12.2 Average volume (tonnes), and average value (USD), of the total tuna catch 

) and longline (

Vanuatu catch far more tuna outside their EEZ (Table 12.1). In reality, however, some 

PICTs (Figure 12.1

Table 12.1

in Solomon Islands (Table 12.1
trends8

Melanesia     Micronesia   Polynesia

   412,267  tonnes   447,281  tonnes   41,822  tonnes  
     

   USD  433  million     USD  456  million     USD  54  million    
  

  

http://www.spc.int/climate-change/e-book/images/c12table1.png
http://www.spc.int/climate-change/e-book/images/c12fig1.png
http://www.spc.int/climate-change/e-book/images/c12table1.png
http://www.spc.int/climate-change/e-book/images/c12table1.png
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USD 657 million from 2006–2008.

Table 12.1

PICT

Average annual 
catch (tonnes)

Average annual catch 
value (USD million)**

Average port  
landings (tonnes)***

National 
#eet

Foreign 
#eet

National 
#eet

Foreign 
#eet National 

#eet
Foreign 

#eet
EEZ Region EEZ EEZ Region EEZ

Melanesia
Fiji 465 465 248 1.44 1.44 0.77 0 3939
PNG* 97,933 158,594 221,792 105 170.4 203 55,762 88,627
Solomon Islands* 20,829 22,369 13,446 19.7 21.1 46.7 8766 57,578
Vanuatu 0 43,523 77 0 43.5 0.06 0 193
Micronesia
FSM* 3227 19,247 152,349 2.67 15.9 126 9796 196,053
Guam 0 0 17 0 0 0 0 0
Kiribati* 335 5332 180,851 0.28 4.52 153 132 61,068
Marshall Islands* 2756 35,777 22,530 2.44 31.7 20.0 32,511 121,524
Nauru* 0 0 63,063 0 0 52.4 0 2115
Palau* 0 0 1815 0 0 1.83 0 203
Polynesia
American Samoa 0 0 49 0 0 0.04 0 107,620
Cook Islands 0 0 650 0 0 0.44 0 0
French Polynesia 623 636 80 0.52 0.53 0.07 172 87
Samoa 0 0 60 0 0 0.03 0 363
Tokelau 0 0 2664 0 0 2.00 0 0
Tuvalu* 0 0 26,379 0 0 22.6 0 0

Contributions to gross domestic product and government revenue

www.spc.int/climate-change/fisheries/assessment/chapters/12-supp-tables.pdf
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(Table 12.2

for Solomon Islands in 2007 (Table 12.2). 

Figure 12.3

8.
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Table 12.2). 

. 

.

10.

 

(Table 12.2

the domestic economy. In 2007, access fees ranged from USD 132,000 for Tonga to  
Table 12.2)vi.

in 2007 (Table 12.2

Table 12.2

vii, even though 

Some governments also gain revenues from a variety of sources associated with 

vi

vii

Tuvalu, Vanuatu, together with Australia and New Zealand.

http://www.spc.int/climate-change/e-book/images/c12table2.png
http://www.spc.int/climate-change/e-book/images/c12table2.png
http://www.spc.int/climate-change/e-book/images/c12table2.png
http://www.spc.int/climate-change/e-book/images/c12table2.png
http://www.spc.int/climate-change/e-book/images/c12table2.png
www.spc.int/climate-change/fisheries/assessment/chapters/12-supp-tables.pdf
www.spc.int/climate-change/fisheries/assessment/chapters/12-supp-tables.pdf
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. These revenues vary among 

Table 12.2

PICT
GDP

Contribution to GDP

Total 
government 

revenue

Foreign 
access  

fee revenue 
2007*a

Locally based purse-seine and  
pole-and-line #eets

Estimate based  
on 1999–2008  

average
2007*

USD 
million

USD  
million % GDP USD  

million % GDP USD  
million

USD 
million % GR

Melanesia
Fiji 3290 0.7 0.02 0 0 920 0.26b < 0.1
New Caledonia 8829 0 0 0 0 996 0 0
PNG 5708 85.2 1.49 161 2.82 2599 14.97b 0.6
Solomon Islands 457 10.5 2.31 14 3.07 267 11.76b 4.4
Vanuatu 500 0 0 0 0 79 1.36 1.7
Micronesia
FSM 237 7.9 3.35 7.8 3.28 145 14.76 10.2
Guam 3679 0 0 0 0 428 0 0
Kiribati 71 0 0 0 0 51 21.36 41.9
Marshall Islands 156 15.8 10.16 32.7 20.95 93 1.95 2.1
Nauru 22 0 0 0 0 30 6.13b 20.4
CNMI 633 0 0 0 0 193 0 0
Palau 157 0 0 0 0 36 1.12 3.2
Polynesia
American Samoa 462 0 0 0 0 155 0 0
Cook Islands 211 0 0 0 0 86 0.26b 0.3
French Polynesia 5478 0.3 < 0.01 nea nea 865 0 0
Niue 10 0 0 0 0 12 0.26b 2.2
Pitcairn Islands nea 0 0 0 0 7 0 0
Samoa 524 0 0 0 0 168 0.26b 0.1
Tokelau nea 0 0 0 0 13 1.48b 11.4
Tonga 238 0 0 0 0 76 0.13b 0.2
Tuvalu 15 0 0 0 0 31 3.45 11.1
Wallis and Futuna 188 0 0 0 0 nea 0 0

 

 

www.spc.int/climate-change/fisheries/assessment/chapters/12-supp-tables.pdf
www.spc.int/climate-change/fisheries/assessment/chapters/12-supp-tables.pdf
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12.2.1.2 The longline !shery

Volume and value

8. Nevertheless, national 

Table 12.3

Table 12.3).

 
 

Table 12.3
 

Table 12.3). 

Table 12.3). 

viii.

Contributions to gross domestic product and government revenue

Figure 12.2
government revenue from longlining in most PICTs

.

Table 12.2

11.
viii

.

http://www.spc.int/climate-change/e-book/images/c12table3.png
http://www.spc.int/climate-change/e-book/images/c12table3.png
http://www.spc.int/climate-change/e-book/images/c12table3.png
http://www.spc.int/climate-change/e-book/images/c12table3.png
http://www.spc.int/climate-change/e-book/images/c12table3.png
http://www.spc.int/climate-change/e-book/images/c12fig2.png
http://www.spc.int/climate-change/e-book/images/c12table2.png
www.spc.int/climate-change/fisheries/assessment/chapters/12-supp-tables.pdf
www.spc.int/climate-change/fisheries/assessment/chapters/12-supp-tables.pdf
www.spc.int/climate-change/fisheries/assessment/chapters/12-supp-tables.pdf
www.spc.int/climate-change/fisheries/assessment/chapters/12-supp-tables.pdf
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Table 12.3 

PICT

Average annual 
catch  

(tonnes)

Average annual catch 
value  

(USD million)*

Average port  
landings  

(tonnes)**
National 

#eet
Foreign 

#eet
National 

#eet
Foreign 

#eet National 
#eet

Foreign 
#eet

EEZ Region EEZ EEZ Region EEZ
Melanesia
Fiji 6641 10,785 196 17.75 28.56 0.5 9995 11,274
New Caledonia 1840 1879 8 0 5.41 0 1673 16
PNG 2763 2769 134 10.65 10.68 0.44 2178 107
Solomon Islands 519 529 4186 2.33 2.37 12.54 496 140
Vanuatu 953 7156 4237 2.46 18.11 10.02 8 36
Micronesia
FSM 592 978 5553 3.15 5.19 26.05 567 1281
Guam 0 0 0.3 0 0 0 0 56
Kiribati 0.6 5.9 8808 0.04 0.04 37.82 0 44
Marshall Islands 50 49 2921 0.3 0.3 14.4 54 2293
Nauru 5.2 5.2 1.4 0.02 0.02 0.01 0 0
CNMI 0 0 0.1 0 0 0 0 0
Palau 26 26.1 2380 0.14 0.13 12 19 3299
Polynesia
American Samoa 0 0 407 0 0 0.95 2630 10,284
Cook Islands 1432 1567 72 3.56 3.95 0.16 176 31
French Polynesia 4355 4626 294 12.17 12.26 1.03 3639 1078
Niue 55 55 18.3 0.15 0.16 0.04 46 16
Pitcairn Islands 0 0 0.5 0 0 0 0 0
Samoa 2867 3531 3 6.45 7.99 0 843 109
Tokelau 0 0 5.5 0 0 0.02 0 0
Tonga 852 981 137 0.26 2.83 0.31 725 19
Tuvalu 0 0 651 0 0 2.32 0 2

12.2.2 Plans to increase contributions from industrial tuna "shing

12.

www.spc.int/climate-change/fisheries/assessment/chapters/12-supp-tables.pdf
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13.

Figure 12.3

which has demonstrated that the economic gains for PICTs from a tonne of tuna caught in 

. In the last three years alone,
16 and 

17

as to technological advances. Therefore, investments in the region are sensitive to 

increased investment, and the mandated minimum wage rates in American Samoa, 
18. 

http://www.spc.int/climate-change/e-book/images/c12fig3.png
www.ffa.int/devfish
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cartel

12.2.3 Contributions from coastal "sheries

Volume and value

 
(Table 12.4

20. In 

caught. When the total catches from the three cat Table 12.4 

of the total catch. Based on the overall landed values of coastal commercial and 

Contributions to gross domestic product and government revenue

 (Table 12.4

http://www.spc.int/climate-change/e-book/images/c12table4.png
http://www.spc.int/climate-change/e-book/images/c12table4.png
http://www.spc.int/climate-change/e-book/images/c12table4.png
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Tables 12.2 12.4

Table 12.4

4

PICT
GDP 
(USD 

million)

Commercial coastal !sheries catch

Demersal 
!sh 

(tonnes)

Nearshore 
pelagic 

!sh 
(tonnes)

Inverte-
brates 

(tonnes)

Total 
catch 

(tonnes)

Total 
value   
(USD  

million)

GDP con-
tribution 

(USD  
million) 

% 
GDP

Melanesia
Fiji 3290 6210a 2660 630 9500 33.75 18.56 0.56
New Caledonia 8829 840 210 300b 1350 8.69 5.65 0.06
PNG 5708 2640 1760 1300c 5700 27.03 16.99 0.30
Solomon Islands 457 1050e 1250d 950 3250 3.31 2.19 0.48
Vanuatu 500 280e 188 70 538 2.18 1.52 0.30
Micronesia
FSM 237 1660 1110 30 2800 7.56 5.67 2.39
Guam 3679 14 30 0 44 0.19 0.12 0.00
Kiribati 71 5430e 1510 60 7000 18.49 12.02 16.93
Marshall Islands 156 567e 380 3 950 2.90 2.17 1.39
Nauru 22 100 100 0 200 0.84 0.50 2.29
CNMI 633 115e 116 0 231 0.95 0.60 0.09
Palau 157 460 305 100 865 2.84 1.99 1.27
Polynesia
American Samoa 462 24 11 0 35 0.17 0.11 0.02
Cook Islands 211 53e 80 0 133 1.03 0.67 0.32
French Polynesia 5478 1566e 2332 104 4002 23.00 12.65 0.23
Niue 10 5 5 0 10 0.06 0.03 0.30
Pitcairn Islands nea 5 0 0 5 0.04 0.02 nea
Samoa 524 2479 1650 0 4129 19.56 15.65 2.99
Tokelau nea 0 0 0 0 0 0 nea
Tonga 238 3330f 370 0 3700 11.29 6.98 2.93
Tuvalu 15 147 79 0 226 0.62 0.28 1.87
Wallis and Futuna 188 83 21 17 121 1.21 0.78 0.42
Total 27,058 14,167 3564 44,789 165.69 105.15

http://www.spc.int/climate-change/e-book/images/c12table2.png
http://www.spc.int/climate-change/e-book/images/c12table4.png
www.spc.int/climate-change/fisheries/assessment/chapters/12-supp-tables.pdf
www.spc.int/climate-change/fisheries/assessment/chapters/12-supp-tables.pdf
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seven PICTs (Table 12.4

12.2.4 Plans to increase contributions from coastal "sheries

21,22

3

Photo: Louise Goggin

http://www.spc.int/climate-change/e-book/images/c12table4.png
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20,23–25 

 Increase the catch of tuna from nearshore waters:

 

catches greatly2
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Caesio

 Expand the marine aquarium trade: 

25,26. The trade is attractive 

27

communications are a constraint.

 Non-extractive uses: 

28–30, may offer 

31,32

12.2.5 Contributions from aquaculture

of the world

200733

large
33

33.

12.2.6 Plans to increase contributions from aquaculture 
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12.3 Food security

12.3.1 Current "sh consumption
xi	   for food security due to 

(Table 12.5

Table 12.5). Fish 

 
(Table 12.5

.

in coastal waters in 2007

http://www.spc.int/climate-change/e-book/images/c12table5.png
http://www.spc.int/climate-change/e-book/images/c12table5.png
http://www.spc.int/climate-change/e-book/images/c12table5.png
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. Due to the 

in the future

Table 12.5

12.3.2 Plans to maintain "sh consumption

3.

 (Table 12.5). In nine of the 22 PICTs, 

are listed in Section 12.8.

Fortunately, the rich tuna resources of the region, and the high levels of rainfall in 

http://www.spc.int/climate-change/e-book/images/c12table5.png
http://www.spc.int/climate-change/e-book/images/c12table5.png
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Table 12.5

. Fish is used 

PICT

Fish consumption  
per person (kg)

Animal 
protein in 

diet (%)

Subsistence  
catch (%)

Fish 
needed 
for food 
by 2035 
(tonnes)National Rural Urban Coastal* Rural Urban Rural Urban

Melanesia
Fiji 21 25 15 113 52 7 34,200a

New Caledonia 26 55 11 43 91 42 11,700a

PNG 13 10 28 53 64 140,700b

Solomon Islands 33 31 45 118 94 83 73 13 33,900a

Vanuatu 20 21 19 30 60 43 60 17 14,800a

Micronesia
Guam 27 8800a

FSM 69 77 67 96 80 83 77 73 7300c

Kiribati 62 58 67 115 89 80 79 46 9000c

Marshall Islands 39 2200a

Nauru 56 62 71 71 66 66 790c

CNMI 4700a

Palau 33 43 28 79 59 47 60 35 800a

Polynesia 
American Samoa 63 3100a

Cook Islands 35 61 25 79 51 27 76 27 600a

French Polynesia 70 90 52 61 71 57 78 60 23,200c

Niue 79 50 56 56 100c

Pitcairn Islands 148 10c

Samoa 87 98 46 94 47 21 17,600c

Tokelau ~ 200 250c

Tonga 20 85 37 37 4000a

Tuvalu 110 147 69 146 77 41 86 56 1400c

Wallis and Futuna 74 56 86 86 1000c

3.
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12.4 Livelihoods

12.4.1 Existing opportunities to earn income based on "sheries  
and  aquaculture

, 

.

Table 12.6), although 

Table 12.6). In 

.

Photo: Christophe Launay

http://www.spc.int/climate-change/e-book/images/c12table6.png
http://www.spc.int/climate-change/e-book/images/c12table6.png
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Table 12.6

.

PICT

Local jobs on  
tuna vessels

Local jobs in shore-
based processing 

of tuna

Coastal household 
earnings 

from "shing (%)
Jobs in 
aqua-

culture
2002 2006 2008 2002 2006 2008 First 

income
Second 
income

Both 
incomes

Melanesia
Fiji 893 330 150 1496 2200 1250 69.8 23.5 93.3 550
New Caledonia Undetermined number of jobs 23.4 22.8 46.2 560
PNG 460 110 440 2707 4000 8550 53.3 32.5 85.8 > 10,000a

Solomon Islands 464 66 107 422 330 827 29.1 31.8 61.0 610
Vanuatu 54 20 30 30 30 30 21.4 39.8 61.1 30
Micronesia
FSM 89 36 25 131 24 140 47.9 4.6 52.5 20
Guam Undetermined number of jobs  nea  nea  nea 20
Kiribati 39 15 15 47 80 70 33.3 24.8 58.1 10
Marshall Islands* 5 0 25 457 100 116 36.0 17.6 53.6 5
Nauru 5 0 0 10 2 0 4.9 17.1 22.0 nea
CNMI Undetermined number of jobs  nea  nea  nea 12
Palau 1 0 0 11 5 20 10.2 15.7 25.9 5
Polynesia
American Samoa** nea nea nea nea 4757 nea  nea  nea  nea 15
Cook Islands 50 15 12 15 15 10 12.3 7.8 20.1 450
French Polynesia Undetermined number of jobs 15.4 11.3 26.7 5000
Niue 5 0 0 0 14 18 1.4 8.7 10.1 0
Pitcairn Islands No jobs based on tuna  nea  nea  nea 0
Samoa 674 110 255 108 90 40 24.2 26.6 50.8 16
Tokelau No jobs based on tuna  nea  nea  nea 0
Tonga 161 75 45 85 35 35 41.5 4.7 46.2 20
Tuvalu 59 20 65 36 10 10 24.0 24.4 48.4 0
Wallis and Futuna  No jobs based on tuna 21.1 23.2 44.3 0
Total (average) 2959 797 1169 5555 11,692 11,116 (27.6) (19.8) (47.4) 17,323

 

 
 

 
(Table 12.6

http://www.spc.int/climate-change/e-book/images/c12table6.png
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 (Table 12.6
, twice as 

 
25. Those surveys revealed 

Table 12.6
.

12.4.2 Plans to increase income earning opportunities based on "sheries 
and aquaculture

17. 

7

http://www.spc.int/climate-change/e-book/images/c12table6.png
http://www.spc.int/climate-change/e-book/images/c12table6.png


757

CHAPTER   12

should provide incentives for enterprises based on intense pond aquaculture. The 
relatively low cost of labour in Melanesia may also favour further development of 
pearl farming and seaweed culture. New jobs are also expected in the production of 
tropical marine ornamental products, although the limited size of the global market 
for these commodities is likely to provide relatively few additional opportunities to 
earn income.

12.5 Vulnerability of plans for economic development and 
government revenue

elsewhere

and government revenue. This framework uses the exposure of a national economy 

offset to some extent by the adaptive capacity of the country or territory .

development and government revenue due to the effects of climate change on oceanic 
4, 

, we have relied heavily on the information collated 
xii, and the World 

12.5.1 Vulnerability of economies to changes in the surface tuna !shery

12.5.1.1 Calculating the vulnerability index

Assessing the vulnerability of national economies to the potential effects of climate 

of the skipjack tuna that dominate the catchxiii. We used the projected percentage 

xii www.spc.int/prism

xiii

www.spc.int/prism
www.spc.int/climate-change/fisheries/assessment/chapters/12-supp-tables.pdf
www.spc.int/climate-change/fisheries/assessment/chapters/12-supp-tables.pdf
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Table 12.7

Table 12.7

Table 12.2).

55

50

56 was used 

Table 12.7, whereas S and AC are 

http://www.spc.int/climate-change/e-book/images/c12table7.png
http://www.spc.int/climate-change/e-book/images/c12table7.png
http://www.spc.int/climate-change/e-book/images/c12table2.png
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Table 12.7

PICT
Skipjack Bigeye

B1/A2 
2035

B1 
2100*

A2 
2100

B1/A2 
2035

B1 
2100*

A2 
2100

Melanesia
Fiji +26 +24 +33 +1 +1 -1
New Caledonia +22 +19 +40 +1 +1 +6
PNG +3 -11 -30 -4 -13 -28
Solomon Islands +3 -5 -15 0 -3 -7
Vanuatu +18 +15 +26 -3 -6 -10
Micronesia
FSM +14 +5 -16 -3 -11 -32
Guam +16 +10 -8 -7 -13 -33
Kiribati +37 +43 +24 -1 -5 -17
Marshall Islands +24 +24 +10 -3 -10 -27
Nauru +25 +20 -1 -1 -7 -19
CNMI +23 +22 +13 0 -5 -23
Palau +10 +2 -27 -4 -11 -45
Polynesia
American Samoa +41 +48 +58 -5 -8 -18
Cook Islands +40 +50 +47 -3 -8 -15
French Polynesia +41 +49 +77 -2 -8 -12
Niue nea nea nea -5 -8 -15
Pitcairn Islands nea nea nea -2 -4 -4
Samoa +44 +49 +55 +1 +1 -4
Tokelau +61 +69 +63 -3 -6 -16
Tonga +47 +50 +58 -4 -5 -10
Tuvalu +37 +41 +25 +3 +2 -6
Wallis and Futuna +44 +49 +46 0 0 -7
Regional
Total !shery +19 +12 -7 +0.3 -9 -27
Western !shery** +11 -0.2 -21 -2 -12 -34
Eastern !shery*** +37 +43 +27 +3 -4 -18

2
 

in 2100, and for A2 in 2100.

Table 12.2

http://www.spc.int/climate-change/e-book/images/c12table2.png
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Pitcairn Islands and Wallis and Futuna were not considered, even though canneries 

12.5.1.2 Comparative vulnerability of economies

Table 12.8
(Table 12.7

Table 12.2

xv.	  

Table 12.7) and a lower sensitivity 
(Table 12.2

Table 12.7). 

slightly (Table 12.7
Table 12.2). 

 
 

 
(Table 12.2).

The relative scores for the economies of these PICTs are generally maintained 

Table 12.8). However, under the A2 

Table 12.7), the 

Table 12.7
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very high (Table 12.8).

Table 12.1), and Wallis and Futuna does not have 

catches from their EEZs (Table 12.7

Table 12.8

PICT
Surface "shery Longline "shery

B1/A2 2035 B1 2100 A2 2100 B1/A2 2035 B1 2100 A2 2100
Melanesia
Fiji* - Very low - Very low - Very low
New Caledonia* + Very low + Very low + Very low
PNG + Very low - Very low - Very low - Very low - Very low - Very low
Solomon Islands + Very low - Very low - Low - Very low - Very low - Very low
Vanuatu + Very low + Very low + Very low - Very low - Very low - Very low
Micronesia
FSM + Low + Very low - Low - Moderate - High - Moderate
Kiribati + Very high + Very high + Very high - Moderate - Very high - Very high
Marshall Islands + Low + Low + Low - High - Very high - Very high
Nauru** + Moderate + Moderate - Very low
Palau + Very low + Very low - Very low - High - Very high - Very high
Polynesia
American Samoa* - Low - Low - Very low
Cook Islands + Very low + Very low + Very low - Low - Moderate - Very low
French Polynesia - Very low - Very low - Very low
Niue* - Very high - High - Moderate
Samoa + Very low + Very low + Very low - Very low - Very low - Very low
Tokelau** + High + High + Very high
Tonga + Very low + Very low + Very low - Very low - Very low - Very low
Tuvalu + Moderate + Moderate + Moderate - Low - Low - Very low

.
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12.5.2 Vulnerability of economies to changes in the longline tuna "shery

Table 12.7). These 

8

2003 , whichever was greatest.

Table 12.2
and Wallis and Futuna were not included.

in 2035 (Table 12.7

Table 12.8

.

Table 12.7
Table 12.8

in 2100 (Table 12.7

under the A2 scenario in 2100 (Table 12.8
Table 12.7
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12.6  Potential e!ects on economic development and government 
revenue from projected changes to the surface tuna "shery

 

 

 

levels.  
analyses57.

 
and DWFNs (which do not) remain constant.
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(Table 12.2
Table 12.7) 

Table 12.7).

in the west (Table 12.7

the east (Table 12.9
 
 

Table 12.9).

western region (Table 12.7
Table 12.9). On the 

2100 under the B1 scenario (Table 12.7

Table 12.9).

Table 12.7
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A2 in 2035, or under the B1 scenario in 2100 (Table 12.9).

Table 12.9
 

revenue are included.

PICT

Change to GDP (%) Change to government revenue (%)
1999– 
2008 
(%)

B1/A2 
2035

B1* 
2100

A2 
2100

1999– 
2008 
(%)

B1/A2 
2035

B1* 
2100

A2 
2100

L U L U L U L U L U    L U   L U L U
Melanesia
PNG 1.5 4 0 +0.1 -0.2 -0.4 -0.4 -1.2 0.2 0.8 0 0 0 -0.1 -0.1 -0.2
Solomon Islands 2 5 +0.1 +0.2 -0.1 -0.3 -0.3 -0.8 0.2 5 0 +0.2 0 -0.3 0 -0.8
Micronesia
FSM 1.5 5 0 +1 0 0 0 -1 6 12 +1 +2 0 +1 -1 -2
Kiribati 30 50 +11 +18 +13 +21 +7 +12
Marshall Islands 10 25 +2 +6 +2 +6 +1 +2 2 5 0 +1 0 +1 0 0
Nauru 10 25 +2 +6 +2 +5 0 0
Palau 2.5 3.2 +0.2 +0.3 0 +0.1 -0.7 -0.9
Polynesia
American Samoa 20 25 +3 +6 +2 +4 -1 -2 5 20 +1 +4 +1 +2 0 -1
Tokelau 2 15 +1 +9 +1 +10 +1 +9
Tuvalu 10 25 +4 +9 +4 +10 +2 +6

Table 12.7).

 
a negative effect on the economy in American Samoa.
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12.7 Vulnerability of plans for using "sh for food security

12.7.1 Di!erences in capacity to provide "sh among PICTs

. As outlined in Section 12.3.2, 
 

3 (Table 12.5). Identifying 
 will 

 

security until the end of the 21st century. These data sets are (1) the area of coral reef in 
2 

2 21

in 2035).

21,22 

 
2

 
st century is estimated as 

xviii.

http://www.spc.int/climate-change/e-book/images/c12table5.png
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 Group 1 

 Group 2

 

 Group 3

 

 



768

Due to the strong interest in this issue in the region44,47,58,59 we analysed the effects of 

12.7.2 Vulnerability of Group 1

Table 12.10

 

PICT*
Reef 
area 

(km2)**

Estimated 
potential 
!sh yield 
per km2 
per year 
(tonnes)

Population*** Fish available per person 
per year (kg)a

2035 2050 2100 B1/A2 
2035

A2  
2050

B1 
2100

A2  
2100

Melanesia
New Caledonia 35,925 107,775 322,500 343,000 372,000 326 268 245 215
Micronesia
Marshall Islands 13,930 41,790 62,700 61,200 61,000 644 566 558 484
Palau 2496 7488 22,700 22,500 22,000 320 283 279 250
Polynesia
Cook Islands 667 2000 16,900 16,900 16,000 115 101 107 92
Tokelau 204 612 12,800 1150 1150 495 451 451 388
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(Table 12.7

Table 12.11

2 

2

2

Group
Tonnes of 

"sh per km2 
per year

Availability of "sh per person per year (kg)
2035 2050 2100

P B1/A2 P A2 P B1 A2

1*
1 130 125 130 110 130 110 95
3 390 375 390 330 390 330 285
5 650 625 650 550 650 550 475

2
1 90 86 85 71 75 62 54
3 270 258 255 213 225 186 162
5 450 430 425 355 375 310 270

3
1 5.7 5.6 5.0 4.7 3.9 3.4 3.1
3 15.2 14.8 13.7 11.8 10.5 9.0 7.9
5 24.8 24.1 22.2 19.0 17.1 14.7 12.8

* Average does not include Pitcairn Islands.

12.7.3 Vulnerability of Group 2

 
(Table 12.12).

Table 12.12
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65 kg per person per year in 2050 under the A2 scenario, 50 kg per person under B1 
in 2100 and 42 kg per person under A2 in 2100. Although such production supplies 

3. In French Polynesia, the 

Table 12.12

 
3 tonnes per km2 of coral reef per year. See Appendix 12.2 for a description of methods and 

PICT
Reef 
area 

(km2)*

Estimated 
potential 
!sh yield 
per km2 
per year 
(tonnes)

Population** Fish available per person 
per year (kg)a

2035 2050 2100 B1/A2 
2035

A2  
2050

B1 
2100

A2 
2100

Micronesia
FSM 15,074 45,222 105,300 109,300 109,300 418 352 352 307
Kiribati 4320 12,960 144,600 163,300 211,300 86b 65b    50b 42b

Polynesia
French Polynesia 15,126 45,378 330,800 348,800 378,900 131 109 100  85
Niue 56 168 1200 1300 1300 125 114 114 104
Tonga 5811 17,433 115,000 123,000 146,900 145 116 97 81
Tuvalu 3175 9525 12,800 13,900 18,500 711 570 428 362
Wallis and Futuna 932 2796 13,600 13,600 13,600 197 171 172 145

 

than the estimated median value for coral reefs in general, and yield only 1 tonne 
2

the recommended level of 35 kg per person per year under all climate change 

at 5 tonnes per km2

A2 in 2100.
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Table 12.7

Table 12.7).

12.7.4 Vulnerability of Group 3

2 21

Table 12.13

3.

12.7.4.1 Vulnerability to shortages of !sh due to population growth alone

2050 and 2100 (Table 12.13

2

already very large (Table 12.13).

2

Table 12.11
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2

Table 12.13

2

PICT
Total "sh available 

per person per year (kg)
Gap in "sh needed for good 

nutrition per person per year (kg)
2010 2035 2050 2100 2010 2035 2050 2100

Melanesia
Fiji 40 35 32 26 +(5) 0 3 9
PNG 12 8 6 4 23 27 29 31
Solomon Islands 50 28 23 14 +(15) 7 12 21
Vanuatu 16 10 8 6 19 25 27 29
Micronesia
Guam 4 3 3 2 31 32 32 33
Nauru 2 1 1 1 33 34 34 34
CNMI 12 10 9 9 23 25 26 26
Polynesia
American Samoa 17 13 11 8 18 22 24 27
Samoa 33 30 29 25 2 5 6 10

12.7.4.2 Increased vulnerability due to climate change

	  There are two main 

Table 12.13). 

Table 12.13
 

2 Table 12.11).
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   Fiji     Solomon  Islands
40

30

20

10

0  

Year2035       2050     2100     2035       2050     2100

The exceptions are  Fiji, Solomon Islands and Samoaxix.	  The effects of climate change 

Figure 12.4

Figure 12.4

 

12.7.4.3 Relative vulnerability of PICTs in Group 3

xix
Table 12.13.
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current national catches4,xx

standardised and normalised.

Table 12.14

Table 12.5

Table 12.14

xx
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Table 12.5

Table 12.14

xxi

Table 12.14

Table 12.14

 

PICT
Emissions scenarios

 B1/A2 2035  A2 2050  B1 2100  A2 2100
Melanesia
Fiji Very low Very Low Very Low Very Low
PNG Very High Very High Very High Very High
Solomon Islands Low Moderate High Moderate 
Vanuatu Very High Very High High High
Micronesia
Guam Moderate Moderate Low Low
Nauru Very high Very high Very high Very high
CNMI High High High High
Polynesia
American Samoa Very high Very high Very high Very high
Samoa Moderate Moderate High High

12.7.4.4 Vulnerability of plans to increase access to !sh in Group 3

xxi
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in 2035 (Table 12.7

 

(Table 12.7

the A2 scenario in 2100 (Table 12.7).

12.8 Vulnerability of plans to create additional livelihoods

Table 12.15).
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(Table 12.7

2 emissions 

Table 12.15
 

(Table 12.15

2100 (Table 12.7

across the sector as a whole from the information in Table 12.15.
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features of coastal livelihood systems, including agriculture. Also, climate change is 

7,61,62.

Table 12.15

 

Period

Oceanic 
"sheries

Coastal 
"sheries

Freshwater 
"sheries Aquaculture

West East
Nearshore 

pelagic "sh Other 
resources Ponds Coastal

West East

Present

2035 No 
e"ect

2050 No 
e"ect

2100

12.9 Implications

12.9.1 Economic development and government revenue

Table 12.2

5   10   20   30   5      10   20   30

http://www.spc.int/climate-change/e-book/images/c12table2.png
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Table 12.9

under the A2 scenario.

Table 12.9). Similarly, canning 

Table 12.9

 
 

eventually eroded or lost. Overall, however, the effects of any decline in industrial 

Tables 12.2 and 12.9).
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63

 

infrastructure. 

12.9.2 Food security

12.9.2.1 Group 1

under climate change (Table 12.7).

, 

http://www.spc.int/climate-change/e-book/images/c12table7.png
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12.9.2.2 Group 2

Investments in low-cost FADs anchored off Tarawa, and small-scale vessels to 

access to tuna.

emissions scenarios (Table 12.7

12.9.2.3 Group 3

http://www.spc.int/climate-change/e-book/images/c12table7.png


782

 Improving management of natural resources: 

 
(Figure 12.5

Table 12.13

 
 

Figure 12.6). 

1. 

2. 

Figure 12.6).

Figure 12.6). It is fortunate 

Table 12.7) 
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Commission.

Figure 12.5
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   Papua  New  Guinea*     Solomon  Islands

   Fiji*     Samoa

2010  (87,785  t)

2035  (140,690  t)

2050  (172,524  t)

2100  (274,625  t)

2010  (19,236  t)

2035  (33,947  t)

2050  (41,345  t)

2100  (68,910  t)

2010  (29,673  t)

2035  (34,216  t)

2050  (37,125  t)
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2010  (6409  t)

2035  (7070  t)
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   Vanuatu*    
2010  (8,813  t)

2035  (14,000  t)

2050  (16,905  t)

2100  (24,325  t)

2010  (2307  t)

2035  (3056  t)

2050  (3439  t)
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Figure 12.6 ), freshwater 

 
2

 

Table 12.5

 

 
(Table 12.16

Fish  needed  (tonnes  x  1000)
0     0.1     0.2     0.3     0.4     0.5     0.6     0.7   0.8

   Nauru
2010  (350  t)

2035  (504  t)

2050  (570  t)

2100  (730  t)

  
2010  (6549  t)

2035  (8764  t)

2050  (9374  t)

2100  (10,355  t)

0     2     4     6     8     10     12

Fish  needed  (tonnes  x  1000)

http://www.spc.int/climate-change/e-book/images/c12table5.png
http://www.spc.int/climate-change/e-book/images/c12table16.png


786

Table 12.16 

PICT Inshore 
FADs*

Landed tuna 
and bycatch

Local 
canned  

tuna

Imported 
canned  
tuna**

Pond 
aquaculture

Melanesia
Fiji x Longline x x xa,e

PNG x Purse-seine x x xa

Solomon Islands x Purse-seine x x xb

Vanuatu x Longline x xa

Micronesia
Guam x Longline x xc

Nauru x No !sh landed x xd

CNMI x Longline x xc

Polynesia
American Samoa x Longline, purse-seine x x xc

Samoa x Longline x xa

 Allocating tuna for food security: 

Figure 12.6

Table 12.17).

Table 12.17

Table 12.7

Table 12.17).
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Table 12.13). 

.

Table 12.17  

Table 12.7
the effects of the A2 emissions scenario.

PICT

Average 
total 
tuna 
catch 

(tonnes)

Tuna needed for food
2035 2050 2100

Tonnes
% 

catch 
(Popn)

% 
catch  
(A2)

Tonnes
% 

catch 
(Popn)

% 
catch  
(A2)

Tonnes
% 

catch 
(Popn)

% 
catch 
(A2)

PNG 436,357 62,059 14 14 94,786 22 24 186,996 43 61
Solomon Islands 111,796 9289 8 8 17,919 16 17 42,286 38 45
Nauru 58,792 477 1 1 526 1 1 637 1 1

12.9.3 Livelihoods

http://www.spc.int/climate-change/e-book/images/c12table13.png
http://www.spc.int/climate-change/e-book/images/c12table7.png
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67

Table 12.6

and Noro68.

Table 12.7).

12.10 Conclusions

http://www.spc.int/climate-change/e-book/images/c12table6.png
http://www.spc.int/climate-change/e-book/images/c12table7.png
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Appendix 12.2 Method for estimating changes in abundance of !sh for food 
security due to climate change

2

year21

2

	  

2

DF SII NSP
      50%     10%   40%
  

DF SII NSP non-tuna NSP tuna
   50%     10%   20%     20%  

DF SII NSP non-tuna
      62.5%     12.5%   25%    

10,000

10,000

8000

Tonnes    
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3, 
2

Scenario
Component of coastal "sheries

Freshwater 
"sheriesDF

NSP non-tuna
SII

West** East***
B1/A2 2035 -2 to -5% -4% -3% 0% +2.5%
B1 2100* -20% -10 to -15% -4% -5% +2.5 to +7.5%
A2 2100 -20 to -50% -10 to -25% -8% -10% +2.5 to +12.5%

 
2

naturally higher, or higher due to good management, and naturally lower, or lower 
21

Production 
(tonnes per 

km2 per 
year)

Reef 
area 
(km2)

Popn 
in 2010

Total "sh per 
person in 

2010  
(kg)

Popn in 
2100

DF  
(kg)

NSP non-
tuna  
(kg)

SII  
(kg)

Total "sh 
per person 

in 2100  
(kg)

1 2000 100,000 20 150,000 8 3 2 13
3 2000 100,000 60 150,000 25 10 5 40
5 2000 100,000 100 150,000 42 17 8 67
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the effects of the B1 emissions scenario in 2100.

Production 
(tonnes per 

km2 per 
year)

Reef 
area 
(km2)

Popn 
in 2010

Total "sh 
per person 

in 2010  
(kg)

Popn in 
2100

DFa 
(kg)

NSP non-
tunab 
(kg)

SIIc 
(kg)

Total "sh 
per person 

in 2100  
(kg)

1 2000 100,000 20 150,000 7 3 2 12
3 2000 100,000 60 150,000 20 9 5 34
5 2000 100,000 100 150,000 33 15 8 56
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Appendix 12.4 Method for predicting population size for Paci!c Island countries 
and territories in 2100

2011–2015) and 
), 53.

r2011–2015 2015 2011

r 2050 

Where:
ln  =  natural logarithmic function

2010 

2015 

2050 

2. 

R = ln (r 2011–2015

Where:
ln =  natural logarithmic function
r2010–2015 

r

2011–2015 and r

3. 
).

r )

Where:

r
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2050–2100).

r2050–2100 = (r  r

2100

2100 2050–2100 2050

 Where:

r2050–2100 

2050

Exceptions 

For countries such as Samoa, Tonga and Tuvalu, it is assumed that the estimated 
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