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SUMMARY
CHAPTER 1 BACKGROUND AND OBJECTIVES OF THE STUDY

1. Background of the Study

This Study is conducted on the basis of the JICA’s basic policy on the aid for the measures to
the climate change in the framework of the *“Cool Earth Partnership Countries” of the
Government of Japan. The Study aims at strengthening the activities for cooperation to increase
the adaptability to the climate change of the island countries on the Pacific Ocean.

2. Objectives of the Study

Objectives of the Study is to conduct the survey on the agricultural production sector, upon
selection of the countries who have needs in the said sector for measures to the climate change, to
grasp the said needs for the measures of each country and formulate the plan of the adaptation
and mitigation measures of each country to strengthen the Japan’s aid for the measures to the
climate change of the countries in the area of the Pacific Ocean. The objective countries have
been selected out of the Cool Earth Partnership Countries to be Solomon, Vanuatu, Papua New
Guinea, Tonga, Samoa and Kiribati who are expected to have needs for the measures.

3. Work Plan of the Study

The Study was conducted in about two (2) months from the middle of March, 2009 to the
middle of May, 2009.

The period for the whole Study is divided into the following three (3) stages.

[T1] 1st Work in Japan (preparatory works) : About 0.2 month
(middle to late March, 2009)

[T2] Work in Field: About 1.2 month
(late March to early May, 2009)

[T3] 2nd Work in Japan (final arrangement) About 0.2 month
(early to middle May, 2009)

CHAPTER 2 SUMMARY OF THE STUDY

4. Basic Data of Objective Six (6) Countries of the Study

Basic data of the objective six (6) countries of the Study are as shown in the following Table.
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Table Agricultural Production Basic Data by Country

Item Solomon Vanuatu Papug New Tonga Samoa Kiribati
Guinea
Country area (km?) 28,900 12,190 462,000 750 2,840 730
Cultivation area (km?)* 770 1,050 8,900 260 900 370
Irrigation facilities None None None None None None
Agricultural land None None Exist None None None
development potential
Year 2006 population
statistics (1,000 persons) 534 221 6,187 100 185 92*
Year 2015 population
forecast (1,000 persons) 589 270 7,319 104 198 107
Year 2030 population
forecast (1,000 persons) 762 356 9,183 115 217 131
Food crops (land area, ha)* 18,000 20,000 240,000 15,000 30,000 2,000
(Major crops) Sweet potato | Taro, etc. | Sweet potato | Pumpkin Banana Taro
Commercial crops
(land area, ha)* 59,000 85,000 650,000 11,000 60,000 35,000
(Major crops) Coconut Coconut Coconut Coconut Coconut Coconut
Population fed on cultivation
land (persons/ha)** 26.2 10.8 25.3 6.6 6.1 46.0
Ratio of import amount of
foods (%) *** 26.2 10.8 25.3 6.6 6.1 46.0

Source: “Japan’s ODA Projects” on HP of Ministry of Foreign Affairs of Japan: Solomon Islands, Republic of Vanuatu,
Independent State of Papua New Guinea, Kingdom of Tonga, Independent State of Samoa, Republic of Kiribatu

Note *: Kiribati population at year 2006, Others at year 2005
**: Ratio of population to food crops cultivation land area of 1 ha,  Source: FAO
***: Ratio of import amount of foods to whole import amount,  Source: SPC

5. Issues in Agriculture Sector under Conditions of Climate Changes

In order to cope with to the adverse impacts of the climate changes, the following measures are
considered:

1) Technical cooperation including capacity building of the research activities and extension
services for the breeding, the selection, the cultivation, the cropping, the raising that are to
be suitable for adaptation to the adverse impacts of the climate changes, and the
cooperation for the building, the facilities and the equipment that are to be required for the
effective activities.

2) Development study on the agricultural development for the adaptation to supplement the
present food production (agriculture and livestock) for the decrease caused due to the
adverse impacts of the climate change, and to cope with the future food demand (rice and
the other staple cereals, vegetables, meat, etc.).

3) Restoration and improvement of the facilities for the agriculture and the livestock that
have been damaged due to the adverse impacts of the climate changes.
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The study has been conducted as mentioned hereinafter from a point of view how to take the
effective and efficient measures to cope with the said issues and to seek the suitable approach to

the target.

6. Wide Area Approach to Cooperation

Outline of the basic concept, the significance and the objective programmes on the measures to
the climate changes (agricultural production) in the Pacific Islands are as described as follows:

(1) Basic concept

Though the Pacific Islands (the objective six (6) countries of the Study on the agricultural
production) have the respective different lands and agricultural conditions, there are found
common things in the mitigation measures and the adaptation measures to the adverse impacts on
the agricultural production caused due to the climate changes. In this regard, the measures are to
be studied through the wide area approach grasping the objective six (6) countries as a wide area.

(2) Significance

On the activities to be taken in the area with grasping broadly the objective six (6) countries
furthermore thirteen (13) countries, it is expected that the unnecessary activities would be
avoided to effectively achieve the target conducting the common research with close

communication and supplementing the weak point each other.

(3) Objective cooperation programme

1) Dispatch of the experts to the SPC Land Resources Division and to the respective
countries in the area (the common ownership of the data in the area, the common research
in the area, the management of implementation of projects, the extension services).

2) Activities of training in the respective countries in the area.

3) Effective and efficient implementation of projects (the development study, the technical
cooperation projects, the grant aid projects, etc. to be implemented in the pilot country at
first and then extended to the other countries)

7. Framework of Wide Area Approach to Cooperation
Framework of the wide area approach to the cooperation would be as follows:
(1)  Role of SPC Land Resources Division

SPC Land Resources Division located in Fiji would play a role of administrative and technical
coordination function for implementation of the programme in the Pacific Islands covering the
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objective six (6) countries and furthermore the thirteen (13) countries of the Cool Earth
Partnership.

(2) Roles of NARI and UNITECH in Papua New Guinea

In the technical field, the National Agriculture Research Institute (NARI) and the University of
Technology in Papua New Guinea is expected so that those would play an important role in the
frame of the cooperation programme.

(3) Roles of private sector and government concerned with |ivestock

Also in the technical field, in Vanuatu, the private sector and the government are expected so
that those would play an important role in the frame of the cooperation programme.

(4) Roles of USP in Samoa

Also in the technical field, the University of South Pacific (USP) is expected so that those
would play an important role in the frame of the cooperation programme.

8. Cooperation Programme for Climate Changes

In Solomon, Vanuatu, Samoa and Kiribati, the food security is listed as the most important
subject in the agriculture sector in NAPA compiling the policy, the strategy and the action plan
under the climate changes. In Papua New Guinea and Tonga who have not prepared NAPA, the
food security is set as the most priority subject in the National Agriculture Development Plan
(2007 - 2016) and the 8th National Development Plan (2007 - 2011).

In consideration the issue that the climate changes are affecting the said priority agricultural
policy subject in each country, it is required that the cooperation programme for the measures is
to be considered from a viewpoint what measures are effective to the climate changes.

In the Study this time, the Preparatory Study on the Programme for Climate Change in Pacific
Islands (Agriculture) has been conducted from such point of view as grasping the condition of
damages on the agricultural production, studying the needs for cooperation on the premise of the
institutional system and the human resources of the objective country, confirming the consistency
with NAPA and the policy on the agriculture, and then selecting the cooperation programmes with
the strong necessity, the great urgency and the high priority.

After the survey and study, the wide area cooperation programme (mitigation measures and the
adaptation measures) to be considered as the measures to the climate changes in the Pacific
Islands (agriculture) have been formulated as follows:
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(1)  Mitigation measures to climate changes

There are the mitigation measures to the climate changes to be conducted under the concept of

the co-benefits approach to the climate changes in the respective countries as possible, practical

and effective measures as follows:

1)

2)

3)

4)

5)

6)

7)

8)

Out

Effective use of the shit and waste in the rural area (at village level) of the livestock (use

as fuel, introduction of biogas pit).

Production and use of the compost as substitute of chemical fertilizers in the rural area (at

village level).

Introduction of the agro-forestry in the rural area (at village level) (in case absorbing
carbon by fruits trees is expected).

Implementation of farm lands management for the purpose of prevention of flowing out
of carbon from the farm land soil in the rural area (at village level).

Effective use of the waste from the industrial agriculture and the livestock in the

agriculture and livestock fields.

Introduction of the irrigation system for water saving and the energy saving (small-scale
gravity irrigation, etc.).
Use of renewal energy (other than the agricultural waste) at the agriculture and livestock

industry level.

Introduction of the energy saving type machine and equipment in the process of the
production and processing in the agriculture and the livestock and the resources saving

measures.

of the objective six (6) countries of the Study, the contour-line vegetation is being

practiced in a part of Papua New Guinea to prevent the spoil erosion from the sloping farm lands

(mitigation measure of 4)). In Samoa, the Forestry Division is going to start the new project

taking the agro-forestry concept (mitigation measure of 3)).

It would be necessary for the other countries to start the preparation for implementation of the

mitigation measures to the climate changes through the technical cooperation to be extended in

by the dispatch of the experts, etc. in the cooperation programme in the future.

(2) Adaptation measures to climate changes

The priority ranking of implementation of the adaptation measures would be determined

depending upon the situation of each country and each area in the country.

For example, in Papua New Guinea, the as the adaptation measures to the climate changes, the

research activities for the breeding, the selection, the cultivation, the cropping and the extension
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services for the farmers and persons concerned (cropping practice and farm management) is set as
the higher priority subject, while the construction of such infrastructures to prevent the sea water
intrusion and inundation on the farm lands are set as the lower priority.

In the objective six (6) countries of the Study this time, the priority of the adaptation measures
to prevent the farmlands and the agricultural facilities from the climate changes (cyclone, heavy
rain, etc.) is set lower than it of the crop varieties and the crop cultivation.

It is to be noted that, in addition to such research of the crop varieties and the crop cultivation
as mentioned the above, the activities to investigate the damages and its degree of the agricultural
production and to arrange the investigation result as the basic information and data would be
needed for the future .

In the cooperation programme to be extended in the future, the adaptation measure to the
climate changes would be implemented through the technical and financial cooperation such as
the dispatch of the experts, etc., the training, the development study, the technical cooperation
project and the grant aid project (construction of facilities, supply of equipment, etc.).

The above-mentioned contents are summarized so that the cooperation programme to be
extended under the wide area approach consisting of Fiji as key station and the objective six (6)
countries would be as follows:

Country Cooperation Programme
Fiji Dispatch of Expert to Agriculture Field of SPC for Coordination of Wide Area
Approach
(1) Solomon (i) Master Plan Study on Rice Production

(ii) Technical Cooperation Project for Whole Agricultural Field
(iii) Dispatch of Advisor to Ministry of Agriculture and Livestock

(iv) Enhancement of Updating Statistical Data

(2) Vanuatu (i) Training of Officers in Central and Local Governments
(ii) Dispatch of an expert, SV and JOCV
(iii) Dispatch of Vegetable Expert

(iv) Enhancement of Updating Statistical Data

(3) Papua New Guinea (i) Training in Japan of Government Staff
(ii) Improvement of UNITECH

(iii) Improvement of NARI

(iv) Dispatch of Expert

(iv) Enhancement of Updating Statistical Data
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Country Cooperation Programme

(4) Tonga (i) Capacity Building for Government Staff
(if) Improvement of Marketing System
(iii) Variety Selection

(iv) Enhancement of Updating Statistical Data

(5) Samoa (i) Capacity Building for Government Staff
(ii) Improvement of Marketing System
(iii) Variety Selection

(v) Enhancement of Updating Statistical Data

(6) Kiribati (i) Capacity Building for Government Staff
(ii) Improvement of Research Station
(iii) Soil Improvement and Improvement of Farming Practices for \egetables

(iv) Enhancement of Updating Statistical Data

CHAPTER 3 SOLOMON |SLANDS

9. Adverse Impact and Damage due to Climate Changes and Basic Data

(1) Adverse impact and damage data

The condition of damages on the agricultural production in Solomon Islands due to the climate
change has been grasped through the site visits and the questionnaire surveys to the concerned
ministries and organizations and to the farmers in the area. Major ones are listed as follows:

(i) Inundation and erosion of the agricultural lands due to flood caused by heavy rain.

(ii) Collapse of the agricultural lands and the livestock facilities due to high wave and strong
wind caused by cyclone.

(iii) Damage due to the salt water intrusion into the agricultural lands caused by the sea-level

rise in the flat low land areas (part of the whole country area).

(2) Basic data

In addition to the above-mentioned damage information, the basic data required for more
precisely grasping the needs for the cooperation have been collected.

(i) Basic data in relation to the agriculture (e.g. production quantity and cropping area, etc.)
have not prepared yet.

(i) The Solomon Islands government side (Ministry of Agriculture and Livestock) expressed
clearly and strongly his wish for the Japan’s cooperation and support.

(iii) The livestock industry in Solomon Islands, especially the beef production, is now under
the devastating condition (20,000 head of cattle in 1986 have decreased to less than 2,000

head). The government intends to promote the livestock. However, the activities have hard
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going due to limitation of the human resources and the national budget.

(3) Activities of other donors

As for the agriculture sector in Solomon Islands, since the support of donors and NGOs are
limited as mentioned below, it is so considered that needs for the proper cooperation to be newly
extended would be higher. If any new support would be extended from now on, because of the
characteristics of the support activities of the present donors and NGOs, it would be more
effective to extend the support together with the present donors and NGOs.

(i) At present, there is only one foreign countries cooperation and aid for the Ministry of
Agriculture and Livestock that is the Taiwan Technical Mission continued since 1983.
There is no cooperation of the other foreign donors (international organizations and
countries). On the other hand, as for the future cooperation, FAO has a plan that is
Regional Programme for Food Security (RPFS), in which (i) formulation of National
Agriculture Development Policy (US$72,224.-) with target year of 2012, (ii) construction
of Agriculture Research Centre (1 station) (US$1,450,000.-) in 2008-2010 Work Plan and
(iii) supply of seeds, agricultural inputs and tools (US$250,000.-) aiming at the increase
of rice production and the decrease of rice import.

(if) At present, NGO, Kastam Garden Association, is working for the food security and the
maintenance of crop diversification (conservation of traditional varieties that are going to
dies out, so as to cope with the future necessity.).

10. Mitigation & Adaptation Measures and Cooperation Programme for Climate Changes

The Preparatory Study on the Programme for Climate Change in Solomon Islands in the
agricultural production field has been conducted from such point of view as grasping the
condition of damages on the agricultural production, studying the needs for cooperation on the
premise of the institutional system and the human resources of the objective country, confirming
the consistency with NAPA and the policy on the agriculture, and then selecting the cooperation
programmes with the strong necessity, the great urgency and the high priority.

The cooperation programmes for Solomon Islands finally selected from such point of view are
listed as follows:

(i) Master Plan Study on Rice Production

(i) Technical Cooperation Project for Whole Agricultural Field
(iii) Dispatch of Advisor to Ministry of Agriculture and Livestock
(iv) Enhancement of Updating Statistical Data
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CHAPTER 4 REPUBLIC OF VANUATU

11. Adverse Impact and Damage due to Climate Changes and Basic Data

(1)  Adverse impact and damage data

The condition of damages on the agricultural production in Republic of Vanuatu due to the
climate change has been grasped through the site visits and the questionnaire surveys to the
concerned ministries and organizations and to the farmers in the area. Major ones are listed as

follows:

(i) Damage on the coastal fishery due to extinction of the coral caused by the cyclone and the
sea water temperature rise.

(i) Falling-down of the plants and collapse of the agricultural facilities due to strong wind
caused by the cyclone.

(iii) Decrease of the crop yields due to shortage in sunshine hours and solar radiation.

(2) Basic data

In addition to the above-mentioned damage information, the basic data required for more
precisely grasping the needs for the cooperation have been collected.

(i) It could not be said that the basic data on the agricultural production (e.g. production quantity,
cropping areas, etc.) have satisfactorily been prepared. Though the Census of Agriculture 2007
Vanuatu was conducted in the nationwide scale, the survey contents should be improved
because it covers only the survey on the household number and the farm management types.

(if) At present, there is foreign countries cooperation and aid for the Ministry of Agriculture,
Forestry and Fishery that is mainly the financial aid for the Vanuatu Agricultural Research
Technical Centre (VARTC) (the origin: 1962, the present organization: established in 1994)
located in the Espiritu Santo Island. Major donors are EU, AFD, ADB, SPC and IFAD. Major
subjects are the research on production of coconut and copra, the research on livestock and the
research on breeding of coffee, cocoa, pepper, kava (superior variety).

(iii) At present, there is no adviser dispatched from foreign countries to the Ministry of Agriculture,

Forestry and Fishery and the organizations under the said Ministry.

(3) Activities of other donors

As for the agriculture sector in Republic of Vanuatu, since the support of donors and NGOs are
limited as mentioned below, it is so considered that needs for the proper cooperation to be newly
extended would be higher. If any new support would be extended from now on, because of the
characteristics of the support activities of the present donors and NGOs, it would be more
effective to extend the support together with the present donors and NGOs.
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(i) Donor countries for the agriculture sector are AusAID, EU, FAO, etc.

(i) The above-mentioned agricultural census(2007) was published by the governmental
organization of Vanuatu Statistics Office with support of NZAID, AusAID, EU, FAO.

(iii) EU, AFD, ADB. SPC. IFAD are conducting the financial cooperation for the Vanuatu
Agricultural Research Technical Centre (VARTC).

12. Mitigation & Adaptation Measures and Cooperation Programme for Climate Changes

The Preparatory Study on the Programme for Climate Change in Republic of Vanuatu in the
agricultural production field has been conducted from such point of view as grasping the
condition of damages on the agricultural production, studying the needs for cooperation on the
premise of the institutional system and the human resources of the objective country, confirming
the consistency with NAPA and the policy on the agriculture, and then selecting the cooperation
programmes with the strong necessity, the great urgency and the high priority.

The cooperation programmes for Republic of Vanuatu finally selected from such point of view
are listed as follows:

(i) Training of Officers in Central and Local Governments
(i) Dispatch of an expert, SV and JOCV

(iii) Dispatch of Vegetable Expert

(iv) Enhancement of Updating Statistical Data

CHAPTER 5 [INDEPENDENT STATE OF PAPUA NEW GUINEA

13. Adverse Impact and Damage due to Climate Changes and Basic Data

(1) Adverse impact and damage data

The condition of damages on the agricultural production in Independent State of Papua New
Guinea due to the climate change has been grasped through the site visits and the questionnaire
surveys to the concerned ministries and organizations and to the farmers in the area. Major ones

are listed as follows:

(i) Disease and wet damage due to increase of rainy days
(ii) Pest and water shortage in a drought year
(iii) High temperature sterility

(2) Basic data

In addition to the above-mentioned damage information, the basic data required for more
precisely grasping the needs for the cooperation have been collected.
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(i)

(i)

(iii)

(iv)

(v)

Office of Climate Change and Sustainable Environment (OCCSE) is now leading PNG on
the measures to climate change in accordance with the present Medium Term
Development Strategy 2005-2010 and the next term version under preparation.

National Department of Agriculture and Livestock (NDAL) is in charge of
implementation of the government’s agricultural administrative activity putting stress on
the food security in accordance with National Agriculture Development Plan (NADP)
2007-2016.

NDAL is also conducting the agricultural extension services as the government services.

However, its activities are now not satisfactorily being carried out.

National Agricultural Research Institute (NARI) is conducting the agricultural research
such as experiment and study in line with the strategy of OCCSE and NDAL.

The University of Technology (UNITECH) is conducting the agricultural research in
relation to the climate change putting stress on the agricultural extension services.

Though Papua New Guinea has not prepared NAPA, the above-mentioned OCCSE is
leading the activities of measures for the climate change instead of NAPA.

(3) Activities of other donors

As for the agriculture sector in Independent State of Papua New Guinea, the supports of the

donors are being extended at a high technical level as mentioned below. It is so considered that

the supports for the research on the development of adaptable varieties of crops, etc. to the

climate change are effectively conducted by the donors. However, there is no support of the

donors for the advice and guidance on the governmental administrative services in order to reflect

the result of the research upon the common ownership at a level of the Pacific Ocean wide area

and the extension services in the country, etc.

(i)

(i)

As the cooperation and support for the NDAL and the concerned organizations from
foreign countries at present, the financial cooperation to NARI is to be noted. Under the
said cooperation, NARI is conducting the research programmes at the headquarters in Lae
and six (6) branch offices in the country for the five (5) classified areas and the other
activities of experiment and study. Major fields are GIS, the livestock, the rice and cereals,
the weeds measures, the chemical test, the agriculture related insects, and the biological
measurement and statistics. Major donors are AusAID and EU. It is to be noted that NARI
is conducting the activities with keeping the relation to such foreign countries as in Africa
and Pacific Ocean.

At present, there is no policy adviser, etc. dispatched by the donors in NDAL and the
concerned organizations.
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14. Mitigation & Adaptation Measures and Cooperation Programme for Climate Changes

The Preparatory Study on the Programme for Climate Change in Independent State of Papua
New Guinea in the agricultural production field has been conducted from such point of view as
grasping the condition of damages on the agricultural production, studying the needs for
cooperation on the premise of the institutional system and the human resources of the objective
country, confirming the consistency with the policy on the agriculture, and then selecting the
cooperation programmes with the strong necessity, the great urgency and the high priority.

The cooperation programmes for Independent State of Papua New Guinea finally selected from
such point of view are listed as follows:

(i) Training in Japan of Government Staff
(i) Improvement of UNITECH

(iii) Improvement of NARI

(iv) Dispatch of Expert

(v) Enhancement of Updating Statistical Data

CHAPTER 6 KINGDOM OF TONGA

15. Adverse Impact and Damage due to Climate Changes and Basic Data

(1)  Adverse impact and damage data

The condition of damages on the agricultural production in Kingdom of Tonga due to the
climate change has been grasped through the site visits and the questionnaire surveys to the
concerned ministries and organizations and to the farmers in the area. Major ones are listed as
follows:

(i) There are some reports on land erosion as well as land corruption caused by rising sea
levels in some outer island such as Haapai and Vavau islands.

(i) Damages on farm lands, crops, relevant facilities have been occurred by high waves, salt
water, strong wind, which are caused by cyclones every two years.

(iii) Damages by deep water and salt water intrusion are found partly in lower land. It is hard
to identify damaged area.

(iv) Drought period with high temperature is longer that normal year due to change of rainfall
patter, resulting in outbreak of powdery mildew.

(2) Basic data

In addition to the above-mentioned damage information, the basic data required for more
precisely grasping the needs for the cooperation have been collected.
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(i)

(i)

(iii)

Basic agricultural information such as production, cultivated area, etc. is not sufficient.
National agricultural census was conducted in 2001, however no agricultural census has
been done. Therefore limited basic information on farm household and agriculture is
available. It is difficult to grasp degree of damage to agricultural activity due to climate
change quantitatively. Meanwhile there is some gap between statistical data in Ministry of
Agriculture and Food, Forests, and Fisheries and those data in FAQ, thus it is necessary to
improve the precision of statistical data.

Ministry of Natural Resources and Environment has prepared mitigation plans and
adaptation plans. Mitigation plans will be prepared by June this year, while September for
adaptation plans. Mitigation plans cover four fields (agriculture, forestry, energy, and
waste, while adaptation plans for six (6) fields such as forestry, fishery, water resources,
health, and disaster risk management.

Though Tonga has not prepared NAPA, the above-mentioned Ministry of Natural
Resources and Environment is leading the activities of measures for the climate change on
the basis of Initial National Communication (May 2005) instead of NAPA.

(3) Activities of other donors

As for the agriculture sector in Kingdom of Tonga, various financial and technical support

activities have been supplied from donors. Major activities are shown as follows:

(i)

(i)

(iii)

(iv)

EU provides of some support activities regarding promotion of various small scale
agro-processing industries and crop quarantine facility (Hot Temperature Force Air:
HTFA).

FAO (RPFS: Regional Programme for Food Security) covers experiment and extension
activities on promotion of livestock industry (cattle, poultry, etc.), breeding and selection
of tolerant varieties on hot temperature, pests and diseases, etc.

SPC ahs conducted support services to basic investigation regarding livestock promotion
(pig, feed, etc.), and germplasm preservation of root crops (taro, yam, cassava), coconut,
etc.

Regarding climate change, GTZ has started projects such as promotion of agroforestry
since January 2009 in Tonga, Vanuatu, and Fiji completing in four (4) years. Currently,
Inception Report including action plan has been prepared, followed by workshop on
problem analysis.

16. Mitigation & Adaptation Measures and Cooperation Programme for Climate Changes

As mentioned in the above, the Preparatory Study on the Programme for Climate Change in

Kingdom of Tonga in the agricultural production field has been conducted from such point of
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view as grasping the condition of damages on the agricultural production, studying the needs for
cooperation on the premise of the institutional system and the human resources of the objective
country, confirming the consistency with the policy on the agriculture, and then selecting the
cooperation programmes with the strong necessity, the great urgency and the high priority.

The cooperation programmes for Kingdom of Tonga finally selected from such point of view
are listed as follows:

(i) Capacity Building for Government Staff
(i) Improvement of Marketing System

(iif) Variety Selection

(iv) Enhancement of Updating Statistical Data

CHAPTER 7 INDEPENDENT STATE OF SAMOA

17. Adverse Impact and Damage due to Climate Changes and Basic Data

(1) Adverse impact and damage data

The condition of damages on the agricultural production in Independent State of Samoa due to
the climate change has been grasped through the site visits and the questionnaire surveys to the
concerned ministries and organizations and to the farmers in the area. Major ones are listed as
follows:

(i) There are no reports on land erosion as well as land corruption caused by rising sea
levels..

(if) Taro cultivation in Samoa got devastating damage due to cyclone attack in 1991, and also
large outbreaks of Taro Leaf Blight in 1993.

(iii) Drought period with high temperature is longer that normal year due to change of rainfall
pattern, however there is no outbreak of powdery mildew.

(2) Basic data

In addition to the above-mentioned damage information, the basic data required for more
precisely grasping the needs for the cooperation have been collected.

(i) Basic statistical information is supplied from Agricultural Survey 2000. This survey is a
sample survey for 10% out of total farm household, thus information on cultivated area
and production for the whole country is not available. Continuous collection of statistical
information is not arranged. In this case, it is difficult to analyse the effect of climate
change on crop production.

(i) Breeding and selection of tolerant varieties on high air temperature as well as pests /
disease of major crops such as taro, coconut, etc. have been conducted in cooperation with
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USP and SPC.

(iii) Ministry of Natural Resources and Environment has prepared adaptation plans to climate
change. Regarding agriculture, implementation of sustainable agriculture and food
security program will be expected to be carried out since May 2009, in cooperation with
GEF/UNDP.

(iv) Forestry division of the Ministry of Natural Resources and Environment is planning to
carry out a new project adopting the concept of agro-forestry instead of community forest
program supported by GEF/FAOQ. Project sites are limited in Savaii island.

(3) Activities of other donors

As for the agriculture sector in Independent State of Samoa, technical assistances of other
donors are not so active. However AusAlID starts technical assistance for policy making, thus it
seems that other donors’ moves could be active, depending on the future policy to be formulated.
Current situation of donors’ activities are shown as follows:

(i) AusAID has supported to formulate national plan for agricultural development.

(i) FAO and SPC have supported promotion of livestock industry, research, and extension.

(iii) As mentioned before, GEF/FAO and GEF/UNDP are going to start activities on climate
change.

18. Mitigation & Adaptation Measures and Cooperation Programme for Climate Changes

The Preparatory Study on the Programme for Climate Change in Independent State of Samoa
in the agricultural production field has been conducted from such point of view as grasping the
condition of damages on the agricultural production, studying the needs for cooperation on the
premise of the institutional system and the human resources of the objective country, confirming
the consistency with NAPA and the policy on the agriculture, and then selecting the cooperation
programmes with the strong necessity, the great urgency and the high priority.

The cooperation programmes for Independent State of Samoa finally selected from such point

of view are listed as follows:

(i) Capacity Building for Government Staff
(i) Improvement of Marketing System

(iii) Variety Selection

(v) Enhancement of Updating Statistical Data
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CHAPTER 8 REPUBLIC OF KIRIBATI

19. Adverse Impact and Damage due to Climate Changes and Basic Data

(1)  Adverse impact and damage data

The condition of damages on the agricultural production in Republic of Kiribati due to the
climate change has been grasped through the site visits and the questionnaire surveys to the
concerned ministries and organizations and to the farmers in the area. Major ones are listed as

follows:

(i) Kiribati is not on the corridors of cyclone, therefore there are no damages caused by
cyclone. However lodging and falling-down of crops and trees are caused by strong wind.
(i) Decrease of the crop yields due to climate change is occurred year by year.

(2) Basic data

In addition to the above-mentioned damage information, the basic data required for more
precisely grasping the needs for the cooperation have been collected.

(i) Major farm income source is coconut for farmers.

(if) At present, there is foreign countries cooperation and aid for the agriculture and livestock
division of the ministry supported by SPC and Taiwan Technical Mission. Taiwan
technical mission is in charge of dissemination of technology on vegetable cultivation,
while SPC is in charge of general aspect on climate change as well as agricultural
development.

(iif) Human resources as well as facilities in the ministry is limited. Particularly it is difficult
for the ministry to carry out basic analysis on soil, water quality, and quarantine by herself.
All the analyses are requested to SPC Fiji or USP Fiji.

(3) Activities of other donors

As for the agriculture sector in the Republic of Kiribati, Taiwan Technical Mission supports
extension activities on vegetable cultivation, livestock keeping, and fish culture. FAO supports
livestock promotion and research sectors financially and technically. SPC has conducted financial
and technical supports for research sector. Further SPC/IFAD has carried conservation promotion

of geneplasm.

(i) Support service for extension activities on vegetable cultivation, livestock keeping, and
fish culture by Taiwan Technical Mission

(i) Support service for procurement of new breeding stock of boards and layers by FAO

(iif) Support service for crop diversification through identification and promotion of proper
species, varieties and verification trial for agro-forestry, research to promote sustainable
production method, etc. by FAO/SPC
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(iv) Support service for conservation promotion of geneplasm of coconut, breadfruit, etc.

20. Mitigation & Adaptation Measures and Cooperation Programme for Climate Changes

As mentioned in the above, the Preparatory Study on the Programme for Climate Change in
Republic of Kiribati in the agricultural production field has been conducted from such point of
view as grasping the condition of damages on the agricultural production, studying the needs for
cooperation on the premise of the institutional system and the human resources of the objective
country, confirming the consistency with NAPA and the policy on the agriculture, and then
selecting the cooperation programmes with the strong necessity, the great urgency and the high
priority.

The cooperation programmes for Republic of Kiribati finally selected from such point of view
are listed as follows:

(i) Capacity Building for Government Staff

(i) Improvement of Research Station

(iii) Soil Improvement and Improvement of Farming Practices for Vegetables
(iv) Enhancement of Updating Statistical Data
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1.

1.2

1

CHAPTER 1 BACKGROUND AND OBJECTIVES OF THE STUDY

Background of the Study

Generally speaking, the lands in the Pacific Islands countries are smaller in area and lower in
altitude. Major crops in the agricultural production are the root crops (taro, yam, cassava),
coconut, fruits, etc. In recent years, with reflection of the diversification of eating habits, the
production of vegetables is increasing. Because of characteristics of the topography of the Pacific
Islands countries, parts of coastal lands are vulnerable to the sea water rise and the high tide
where the collapse and decrease of agricultural lands have become problems. On the other hands,
though there have been caused the adverse impacts on the agricultural production due to the
climate changes such as the high temperature, the drought, the increase of the rainy days, etc., it
would be found that the degree of the said impacts has not become so serious. However, as it
would be felt uneasy that the climate changes would cause the serious adverse impacts and
damages on the agricultural production, it should be necessary to continuously take the prudent

measures from now on, too.

On the basis of such background, as an aid for the adaptation measures to the climate change in
the small island countries on the Pacific Ocean the ex-Prime Minister Fukuda expressed the
“Cool Earth Partnership” that is the new financial mechanism with a total amount of US$ 10
billion (Yen 1 trillion and 250 billion) at the meeting in Davos held in January, 2008. In areas of
the Pacific Islands, 13 countries of Tonga, Samoa, Kiribati, Cook Islands, Niue, Tuvalu, Solomon,
Vanuatu, Papua New Guinea, Nauru, Palau, Micronesia, Marshall Islands have already become
members of the “Cool Earth Partnership Countries”. Out of those countries, each of Kiribati,
Vanuatu, Tuvalu, Samoa, Solomon has already prepared the National Adaptation Programme of
Action (herein after called NAPA) that is a comprehensive strategic paper including the
adaptation measures with the support of the United Nations Development Program (hereinafter
called UNDP), etc.

This Study was conducted on the basis of the JICA’s basic policy on the aid for the measures to
the climate change in the framework of the *“Cool Earth Partnership Countries” of the
Government of Japan. The Study aims at strengthening the activities for cooperation to increase
the adaptability to the climate change of the island countries on the Pacific Ocean.

Objectives of the Study

Objectives of the Study is to conduct the survey on the agricultural production sector, upon
selection of the countries who have needs in the said sector for measures to the climate change, to
grasp the said needs for the measures of each country and formulate the plan of the adaptation
and mitigation measures of each country to strengthen the Japan’s aid for the measures to the
climate change of the countries in the area of the Pacific Ocean. The objective countries have
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been selected out of the Cool Earth Partnership Countries to be Solomon, Vanuatu, Papua New
Guinea, Tonga, Samoa and Kiribati who are expected to have needs for the measures.

1.3 Work Plan and Members of the Study

The Study was conducted in about two (2) months from the middle of March, 2009 to the
middle of May, 2009.

The period for the whole Study is divided into the following three (3) stages.

[T1] 1st Work in Japan (preparatory works) : About 0.2 month
(middle to late March, 2009)

[T2] Work in Field: About 1.2 month
(late March to early May, 2009)

[T3] 2nd Work in Japan (final arrangement) About 0.2 month
(early to middle May, 2009)

The work items shown in the following work plan have been conducted.

Table 1-1  Overall Work Plan

FY2008 FY2009
Year and Month

3 4 ] s 6

Work in Field ———

Work in Japan (=] ]

Preparation of Reports nception Field Final
Report Study Report

[T—1] 1st Work in Japan (Preparatory Works in Japan)

[1-1] Study on implementation of the works [ui

[1-2] Preparation and submission of Inception Report ]

[1-3) Attendance at general meeting for confirmation of basic approach 0

[T—2] Work in Field

[2-1] Explanation and discussion of Inception Report u

[2-2] Grasping adverse impact and damage condition in each country LN Feed back

[2-3] Basic survey for formulation of mitigation measures and adaptation fEg RN

[2-4] Needs for cooperation for mitigation measures and adaptation pap e 1 opirfions|of
measures the

[2-5] Formulation of mitigation measures and adaptation measures in each najn wajp) [eovermpnts

[2-6] Preparation and submission of field study report R

Tal

HaKtg

[T—3) 2nd Work in Japan (Preparation of Final Report)
[3-1] Discussion and study on modification for preparation of Final Report b
[3-2] Discussion and study on modification for preparation of Final Report Feed|bac
[3-3] Preparation and submission of Final Report b

[ Work in Japan Il Work in Field

The work in each country was conducted in 7 days in net working days as standard. The
staying period in each country has been adjusted in consideration of the scale of country, the
status of the agricultural sector (priority ranking), the flight operation condition, holidays and
Easter holidays, etc.
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Table 1-2 Standard Study Work Schedule in Each Country

Survey days
2 3 45 6 7 8

Remarks

Survey schedule (draft) E

Courtesy afternoon

1. Moving to the country when arriving morning

Discussion with government organization
Courtesy call to JICA office / branch office
Courtesy call to gevenment organizations
and inception discussion

Interview survey (prsent condition. strategy,
needs, etc.)

Grasping present condition of the country

Interview with questionnaire

Representative place,

Site visit, collection and analysis of data ) .
ongoing site

Arrangement of references

Additional collection of data and opinion
Study and discussion of mitigation measures
and adaptation measures

Study of mitigation measures and adaptation
measures

Dfiscussion of draft plan

Moving to thenext country / transit country

At the end of the work in each country, the Study Team presented the Field Study Report to
discuss and modify, and submitted to each JICA office in the country.

The following members have been selected and assigned in consideration of the basic approach
to the Study.

e Team leader / Agricultural development: ~ Mr. Kuninobu NODA (Nippon Koei Co., Ltd.)

Crop cultivation: Ms. Yoko NAGATA (Nippon Koei Co., Ltd.)

Farm management / Soil management: Mr. Yoshiyuki ISHIZAKI (Nippon Koei Co., Ltd.)

Team leader / Agricultural
development

Mr. Kuninobu NODA
Nippon Koei

Crop cultivation

Farm management / Soil
management

Ms. Yoko NAGATA
Nippon Koei

Mr. Yoshiyuki ISHIZAKI
Nippon Koei

Organization of Study Members




Preparatory Study on the Programme for Climate Change in the Pacific Islands (Agriculture)

FINAL REPORT

Table 1-3 Work Schedule

(Preparatory Study on the Programme for Climate Changes in pacific Islands (Agricultural Production))

Date ] Day Schedule &
Study Group Survey Countries Group—A Transit Country—Common Transit Gountry-B Survey Countries Group—B 03
IYear” MontH Country Nam PNG Solomon Vanuatu Fiji Fili Tonga Samoa Kiribati 5
City Name |Port Moresby] Honiara Port Vila Nadi Nadi Auckland Nuku’ Alofa Apia Tarawa <
PX055 NZo090
Narita Narita
28 | Sat. | 21:05 Depart. 18:30 Depart. 1
oxoes . 15:00 12:35 Arriv.
2009/3 29 | Sun.| 12:00 Depart. Arriv. 2
10:05
NZ86s b
30 | Mon 1 07:15 Depar‘t.—. Arriv. 3
31 | Tue 2 1 4
1 Wed 3 2 5
2 Thu. 4 3 6
3 | Fri 5 4 7
4 | Sat. 6 5 8
5 | Sun 7 6 9
23:30
2009/4 | 6 |Mon 8 7 A Ariv. 10
NZ026
NFost —P> 15:05 21:00 Depart.
7 Tue 13:10 Depart. Arriv. 1 1
8 Wed 1 2 12
. 9 | Thu. Santo 1 3 13
4 |
10 | Fri. Santo 2 14
Easter — |
Holiday 11 Sat. Santo 3 15
s 12_| Sun Santo 4 16
w| 13 | Mon 2 17
14 | Tue 3 4 18
15 | Wed 4 5 19
16 | Thu. 5 6 20
17 Fri. 6 7 21
FJ252
18 Sat. 1 05:35 Depart. 22
FJ260 19 15:05 06:35 [
19 | Sun 12:05 8 Arriv. Arriv. 23
12:40 PX085
20 | Mon Arriv. 09:00 Depart. 24
FJ231 06:30
21 | Tue 1 03:30 Depart. Arriv. 25
22 | Wed 2 1 26
14:30 FJ230
23 | Thu. 3 Arriv. 11:30 Depart. 27
24 | Fri. 4 2 28
25 | sat. 5 3 29
26 | Sun 6 d 30
27_| Mon 7 5 31
28 | Tue 8 6 32
29 | Wed 9 7 33
30 | Thu. 10 g 34
1 Fri. 11 9 35
PX085
12:40 Arriv.
/PX054 09:00
14:15 Depart. Depart.
2009/5 2 Sat. | 19:55 Narita 36
3 Sun
4 Mon.
5 Tue.

Note Group-A: Mr. Kuninobu NODA (Team Leader/ Agricultural Development), Survey Days: 36 Days

Ms. Yoko NAGATA (Crop Cultivation)

Group-B: Mr. Yoshiyuki ISIZAKI (Farm Management / Soil Management), Survey Days: 36 Days
A meeting was held for information exchange in the team in the afternoon of April 19 at Nadi in Fiji, the
common transit country.
Group-B conducted the survey in Kiribati (Tarawa) on 21-22 April and moved to Fiji to conduct the
survey of Kiribati and the whole Study area at SPC, etc. at Suva. Then, Group-B joined Group-A at Port
Moreshy via Nadi from Tarawa in Kiribati on 2 May.
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CHAPTER 2 SUMMARY OF THE STUDY

2.1 Basic Data of Objective Six (6) Countries of the Study

Basic data of the objective six (6) countries of the Study are as shown in the following
Table 2-1.

Table 2-1 Agricultural Production Basic Data by Country

Item Solomon Vanuatu Papug New Tonga Samoa Kiribati
Guinea
Country area (km?) 28,900 12,190 462,000 750 2,840 730
Cultivation area (km?)* 770 1,050 8,900 260 900 370
Irrigation facilities None None None None None None
Agricultural land None None Exist None None None
development potential
Year 2006 population
statistics (1,000 persons) 534 221 6,187 100 185 92*
Year 2015 population
forecast (1,000 persons) 589 270 7,319 104 198 107
Year 2030 population
forecast (1,000 persons) 762 356 9,183 115 217 131
Food crops (land area, ha)* 18,000 20,000 240,000 15,000 30,000 2,000
(major crops) Sweet potato | Taro, etc. | Sweet potato | Pumpkin Banana Taro
Commercial crops
(land area, ha)* 59,000 85,000 650,000 11,000 60,000 35,000
(major crops) Coconut Coconut Coconut Coconut Coconut Coconut
Population fed on cultivation
land (persons/ha)** 26.2 10.8 25.3 6.6 6.1 46.0
Ratio of import amount of
foods (%) *** 26.2 10.8 25.3 6.6 6.1 46.0

Source: “Japan’s ODA Projects” on HP of Ministry of Foreign Affairs of Japan: Solomon Islands, Republic of Vanuatu,
Independent State of Papua New Guinea, Kingdom of Tonga, Independent State of Samoa, Republic of Kiribati

Note *: Kiribati population at year 2006, Others at year 2005
**: Ratio of population to food crops cultivation land area of 1 ha, Source: FAO
***: Ratio of import amount of foods to whole import amount, ~ Source: SPC

2.2 Issues in Agriculture Sector under Conditions of Climate Changes

Adverse impacts on the agricultural production under the climate changes are broadly
classified into the impacts acting on the agricultural crops themselves and those acting on the
facilities (farm lands and buildings) required as measures for the agricultural production.

In order to cope with those issues, the following measures are considered:

1) Technical cooperation including capacity building of the research activities and extension
services for the breeding, the selection, the cultivation, the cropping, the raising that are to
be suitable for adaptation to the adverse impacts of the climate changes, and the
cooperation for the building, the facilities and the equipment that are to be required for the
effective activities.

2) Development study on the agricultural development for the adaptation to supplement the
present food production (agriculture and livestock) for the decrease caused due to the
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adverse impacts of the climate change, and to cope with the future food demand (rice and
the other staple cereals, vegetables, meat, etc.).

3) Restoration and improvement of the facilities for the agriculture and the livestock that
have been damaged due to the adverse impacts of the climate changes.

The study has been conducted as mentioned hereinafter from a point of view how to take the
effective and efficient measures to cope with the said issues and to seek the suitable approach to
the target as follows:.

2.3 Wide Area Approach to Cooperation

Outline of the basic concept, the significance and the objective programmes on the measures to
the climate changes (agricultural production) in the Pacific Islands are as described as follows:

(1) Basic concept

Though the Pacific Islands (the objective six (6) countries of the Study on the agricultural
production) have the respective different lands and agricultural conditions, there are found
common things in the mitigation measures and the adaptation measures to the adverse impacts on
the agricultural production caused due to the climate changes. In this regard, the measures are to
be studied through the wide area approach grasping the objective six (6) countries as a wide area.

As for the area division on the wide area approach, there are set up the three (3) levels. The
first level is the whole area consisting of the objective six (6) countries of the Study and Fiji
where the Land Resources Division of SPC is located. The second level is divided into two (2)
wide sub-areas consisting of the three (3) countries in the western sub-area (Melanesia) and the
other three (3) countries in the eastern area (Polynesia) in consideration of the characteristics of
the land resources, the water resources and the agriculture condition and practice. The third level
is divided into seven (7) countries consisting of the objective six (6) countries for the Study and
one (1) country of Fiji.

The said concept might be considered to be applied to the objective six (6) countries in the
short-term and then to be extended to the thirteen (13) countries of the Cool Earth Partnership.

(2) Significance

On the activities to be taken in the area with grasping broadly the objective six (6) countries
furthermore thirteen (13) countries, it is expected that the unnecessary activities would be
avoided to effectively achieve the target conducting the common research with close
communication and supplementing the weak point each other.
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(3) Objective cooperation programme

1) Dispatch of the experts to the SPC Land Resources Division and to the respective
countries in the area (the common ownership of the data in the area, the common research
in the area, the management of implementation of projects, the extension services).

2) Activities of training in the respective countries in the area.

3) Effective and efficient implementation of projects (the development study, the technical
cooperation projects, the grant aid projects, etc. to be implemented in the pilot country at
first and then extended to the other countries)

As for the pilot country, if such country as most affected from the adverse impacts of the
climate changes, Kiribati might be considered where the ration of the food import amount
of 30% to the whole import amount. The objective project would be the technical
cooperation project in which the vegetable farming would be extended for the home
gardens with use of the result of the research on the vegetable cropping to be done under

the climate changes condition.

2.4 Framework of Wide Area Approach to Cooperation
Framework of the wide area approach to the cooperation would be as follows:
(1)  Role of SPC Land Resources Division

SPC Land Resources Division located in Fiji would play a role of administrative and technical
coordination function for implementation of the programme in the Pacific Islands covering the
objective six (6) countries and furthermore the thirteen (13) countries of the Cool Earth
Partnership.

(2) Roles of NARI and UNITECH in Papua New Guinea

In the technical field, the National Agriculture Research Institute (NARI) and the University of
Technology in Papua New Guinea are conducting the research on the measures for the
agricultural production to the climate changes at high level with keeping the communication with
the other countries. It is expected that those would play an important role in the frame of the

cooperation programme to be coordinated by SPC.

(3) Roles of private sector and government concerned with |ivestock

Also in the technical field, in Vanuatu, the livestock is being conducted by the private sector
and the government at high level. It is expected that those would play an important role in the
frame of the cooperation programme to be coordinated by SPC.
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(4) Roles of USP in Samoa

Also in the technical field, in Samoa, the University of South Pacific (USP) is conducting the
research on the measures for the agricultural production to the climate changes at high level as a
key station covering the eastern (Polynesia) three (3) countries of Tonga, Samoa and Kiribati. It is
expected that those would play an important role in the frame of the cooperation programme to be
coordinated by SPC.

2.5 Cooperation Programme for Climate Changes

In Solomon, Vanuatu, Samoa and Kiribati, the food security is listed as the most important
subject in the agriculture sector in NAPA compiling the policy, the strategy and the action plan
under the climate changes. In Papua New Guinea and Tonga who have not prepared NAPA, the
food security is set as the most priority subject in the National Agriculture Development Plan
(2007 - 2016) and the 8th National Development Plan (2007 - 2011).

In consideration the issue that the climate changes are affecting the said priority agricultural
policy subject in each country, it is required that the cooperation programme for the measures is
to be considered from a viewpoint what measures are effective to the climate changes.

In the Study this time, the various kinds of issue and measures have been investigated through
the questionnaire survey to the offices, the organizations and the persons concerned (refer to the
result of questionnaire survey attached hereto). With use of the said survey result, the present
condition, the needs and the measures have been concretely and objectively analyzed and studied
using the matrixes (refer to the tables in each chapter).

Through the said way, the Preparatory Study on the Programme for Climate Change in Pacific
Islands (Agriculture) has been conducted from such point of view as grasping the condition of
damages on the agricultural production, studying the needs for cooperation on the premise of the
institutional system and the human resources of the objective country, confirming the consistency
with NAPA and the policy on the agriculture, and then selecting the cooperation programmes with
the strong necessity, the great urgency and the high priority.

After such survey and study, the wide area cooperation programme (mitigation measures and
the adaptation measures) to be considered as the measures to the climate changes in the Pacific
Islands (agricultural production) have been formulated as follows:

(1)  Mitigation measures to climate changes

In order to make the discussion more simple and easier, if the point would be focused on CO,
as the major cause of the climate changes, it could be said that the mitigation measures to the
climate changes are the measures for decreasing quantity of CO, exhausted and the CO,
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absorbing.

In discussion of the quantity of CO, exhausted, out of the total CO, quantity exhausted in the
world, 7.2 billion tons (source: White Paper of the Ministry of Agriculture, Forestry and Fishery
in Japan, 2007 (Present Condition)), the it of Papua New Guinea is reported to be 1.2 million tons
and those of the other five (5) countries are 0.0 million tons (source: Data Book of The World
2009). It means that the total quantity of 1.2 million tons of the objective six (6) countries is
equivalent to 0.0002 (0.2%) to one (1) of the whole quantity of 7.2 billion tons of the world.
Under such situation, the discussion would be how to decrease the quantity.

There is the shifting burning farming as one of the activity with CO, gas exhausting that is
being practiced in the objective six (6) countries. In consideration of it from the relationship of
the quantity exhausted, it would not be so effective and practical to decrease the shifting burning
cultivation at the present time because the negative effect (moving to the agriculture with
fertilizer and chemicals) is too large in comparison with the benefit from CO, gas decrease.

On the other hand, the point of view of absorbing CO, gas, the introduction of the agro-forestry
as mentioned herein after is to be considered. It would be possible and practical to adopt it
according to the condition of the countries.

From the said point of view, there are the mitigation measures to the climate changes to be
conducted under the concept of the co-benefits approach to the climate changes in the respective
countries as possible, practical and effective measures as follows:

1) Effective use of the shit and waste in the rural area (at village level) of the livestock (use
as fuel, introduction of biogas pit).

2) Production and use of the compost as substitute of chemical fertilizers in the rural area (at
village level).

3) Introduction of the agro-forestry in the rural area (at village level) (in case absorbing
carbon by fruits trees is expected).

4) Implementation of farm lands management for the purpose of prevention of flowing out
of carbon from the farm land soil in the rural area (at village level).

5) Effective use of the waste from the industrial agriculture and the livestock in the
agriculture and livestock fields.

6) Introduction of the irrigation system for water saving and the energy saving (small-scale
gravity irrigation, etc.).

7) Use of renewal energy (other than the agricultural waste) at the agriculture and livestock
industry level.
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8) Introduction of the energy saving type machine and equipment in the process of the
production and processing in the agriculture and the livestock and the resources saving

measures.

Out of the objective six (6) countries of the Study, the contour-line vegetation is being
practiced in a part of Papua New Guinea to prevent the spoil erosion from the sloping farm lands
(mitigation measure of 4)). In Samoa, the Forestry Division is going to start the new project
taking the agro-forestry concept (mitigation measure of 3)).

It would be necessary for the other countries to start the preparation for implementation of the
mitigation measures to the climate changes through the technical cooperation to be extended in
by the dispatch of the experts, etc. in the cooperation programme in the future.

(2) Adaptation measures to climate changes

If the adaptation measure to the climate changes would be grasped from the relationship
between the expected effect and the required cost, for example, it might be evaluated that the
effect of measures for protecting the flat low lands along the coast from the sea water rise (17cm
during these 100 years, source: White Paper of the Ministry of Agriculture, Forestry and Fishery
in Japan, 2007 (Present Condition)) would be so smaller than the cost required for the
construction of the coastal dike to prevent the area from the inundation and the drainage pump
station to drain the excess water of the heavy rain. However, it should be considered from the
policy of the country. If the country decides that such structures should be constructed to save the
inhabitants in such area, the government would invest the national budget to such works.

As mentioned the above, the priority ranking of implementation of the adaptation measures
would be determined depending upon the situation of each country and each area in the country.

For example, in Papua New Guinea, the as the adaptation measures to the climate changes, the
research activities for the breeding, the selection, the cultivation, the cropping and the extension
services for the farmers and persons concerned (cropping practice and farm management) is set as
the higher priority subject, while the construction of such infrastructures to prevent the sea water
intrusion and inundation on the farm lands are set as the lower priority.

In the objective six (6) countries of the Study this time, the priority of the adaptation measures
to prevent the farmlands and the agricultural facilities from the climate changes (cyclone, heavy
rain, etc.) is set lower than it of the crop varieties and the crop cultivation.

It is to be noted that, in addition to such research of the crop varieties and the crop cultivation
as mentioned the above, the activities to investigate the damages and its degree of the agricultural
production and to arrange the investigation result as the basic information and data would be
needed for the future.
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In the cooperation programme to be extended in the future, the adaptation measure to the

climate changes would be implemented through the technical and financial cooperation such as

the dispatch of the experts, etc., the training, the development study, the technical cooperation

project and the grant aid project (construction of facilities, supply of equipment, etc.).

The above-mentioned contents are summarized so that the cooperation programme to be

extended under the wide area approach consisting of Fiji as key station and the objective six (6)

countries would be as follows:

Country

Cooperation Programme

Fiji

Dispatch of Expert to Agriculture Field of SPC for Coordination of Wide Area
Approach

)

Solomon

(i) Master Plan Study on Rice Production
(if) Technical Cooperation Project for Whole Agricultural Field
(iii) Dispatch of Advisor to Ministry of Agriculture and Livestock

(iv) Enhancement of Updating Statistical Data

@

Vanuatu

(i) Training of Officers in Central and Local Governments
(ii) Dispatch of an expert, SV and JOCV
(iii) Dispatch of Vegetable Expert

(iv) Enhancement of Updating Statistical Data

©)

Papua New Guinea

(i) Training in Japan of Government Staff
(if) Improvement of UNITECH

(iii) Improvement of NARI

(iv) Dispatch of Expert

(v) Enhancement of Updating Statistical Data

4)

Tonga

(i) Capacity Building for Government Staff
(ii) Improvement of Marketing System
(iii) Variety Selection

(iv) Enhancement of Updating Statistical Data

®)

Samoa

(i) Capacity Building for Government Staff
(if) Improvement of Marketing System
(iii) Variety Selection

(iv) Enhancement of Updating Statistical Data

(6)

Kiribati

(i) Capacity Building for Government Staff
(if) Improvement of Research Station
(iii) Soil Improvement and Improvement of Farming Practices for Vegetables

(iv) Enhancement of Updating Statistical Data

11
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CHAPTER 3 SOLOMON ISLANDS

3.1 Adverse Impact and Damage due to Glimate Changes and Basic Data

(1) Adverse impact and damage data

The condition of damages on the agricultural production in Solomon Islands due to the climate
change has been grasped through the site visits and the questionnaire surveys to the concerned
ministries and organizations and to the farmers in the area.

The damages on the agricultural production due to the climate change are actually not
concretely grasped with the specific figures and are discussed only in a qualitative way. In
consideration of the said situation that the basic data such as the agricultural statistics are not well
prepared, it could be said that the analysis of the cause of the climate change is not well discussed
in such way of clarifying if the damages on the agricultural lands and products are being caused
due to the climate change or the mere sometime abnormal weather condition.

Information of the damages obtained through the survey and investigation is as shown in
Table 3-1. Major ones are listed as follows:

(i) Inundation and erosion of the agricultural lands due to flood caused by heavy rain.

(ii) Collapse of the agricultural lands and the livestock facilities due to high wave and strong
wind caused by cyclone.

(iii) Damage due to the salt water intrusion into the agricultural lands caused by the sea-level
rise in the flat low land areas (part of the whole country area).

(2) Basic data

In addition to the above-mentioned damage information, the basic data required for more
precisely grasping the needs for the cooperation have been collected.

(i) Basic data in relation to the agriculture (e.g. production quantity and cropping area, etc.)
have not prepared yet.

(i) The Solomon Islands government side (Ministry of Agriculture and Livestock) expressed
clearly and strongly his wish for the Japan’s cooperation and support.

(iii) The livestock industry in Solomon Islands, especially the beef production, is now under
the devastating condition (20,000 head of cattle in 1986 have decreased to less than 2,000
head). The government intends to promote the livestock. However, the activities have hard

going due to limitation of the human resources and the national budget.

(3) Activities of other donors

As for the agriculture sector in Solomon Islands, since the support of donors and NGOs are
limited as mentioned below, it is so considered that needs for the proper cooperation to be newly
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extended would be higher. If any new support would be extended from now on, because of the

characteristics of the support activities of the present donors and NGOs, it would be more

effective to extend the support together with the present donors and NGOs.

(i)

(i)

At present, there is only one foreign countries cooperation and aid for the Ministry of
Agriculture and Livestock that is the Taiwan Technical Mission continued since 1983.
There is no cooperation of the other foreign donors (international organizations and
countries). On the other hand, as for the future cooperation, FAO has a plan that is
Regional Programme for Food Security (RPFS), in which (i) formulation of National
Agriculture Development Policy (US$72,224.-) with target year of 2012, (ii) construction
of Agriculture Research Centre (1 station) (US$1,450,000.-) in 2008-2010 Work Plan and
(iii) supply of seeds, agricultural inputs and tools (US$250,000.-) aiming at the increase
of rice production and the decrease of rice import.

At present, NGO, Kastam Garden Association, is working for the food security and the
maintenance of crop diversification (conservation of traditional varieties that are going to
dies out, so as to cope with the future necessity.).

3.2 Study on Needs for Cooperation

The cooperation needs that have been grasped through the site visit and the questionnaire survey to

the concerned ministries and organizations and the farmers are shown in Table 3-2. Further, the

cooperation needs are described with the classification of (i) cooperation needs presented by the

government of the recipient country, (ii) cooperation needs confirmed by government of recipient

country through discussion with the study team and (iii) Cooperation needs recognized through

evaluation of the study team as follows:

(1) Cooperation needs presented by government of recipient country

Intension of the Ministry of Agriculture and Livestock is as follows:

(i)

(i)

(iii)

(iv)

Technical guidance by foreign countries for the mitigation measures (measures for
mitigation of the climate change itself) and the adaptation measures (measures to adverse
impact and damage due to the climate change).

Technical guidance by foreign countries for formulation of the policy, the strategy and the
action plan for the food security under the climate change condition.

Taking the change of taste of people in the country in recent years into the planning and
the project implementation (the increase of production of rice and beef, and the decrease
of import).

Technical and financial aid required for the planning and the implementation of project of
measures to the food security.

13




Preparatory Study on the Programme for Climate Change in the Pacific Islands (Agriculture) FINAL REPORT

(2) Cooperation needs confirmed by government of recipient country through
discussion with the study team

The above-mentioned cooperation needs were presented by the government of the recipient

country and any other cooperation needs were not added through the discussion with the Study

team.

(3) Cooperation needs recognized through evaluation of the study team

As mentioned in the above, there is no quantitative damage data grasped from the point of the
climate change. It is necessary to establish the monitoring system and conduct the monitoring
activities for grasping the damage condition quantitatively and qualitatively in order to execute

effectively the concrete mitigation measures and adaptation measures.

3.3 Study onMitigation & Adaptation Measures and Cooperation Programme for Climate
Changes
The results of the analysis of the direction of the cooperation and the cooperation programme based
on the cooperation needs for the mitigation measures and the adaptation measures by damage item are
shown in Table 3-3.

The cooperation programmes are described with the classification of (i) cooperation
programme presented by the government of the recipient country, (ii) cooperation programme
confirmed by government of recipient country through discussion with the study team and (iii)
Cooperation programme recognized through evaluation of the study team as follows:

(1) Cooperation programme presented by government of recipient country

The cooperation programmes presented by the Ministry of Agriculture and Livestock are as

follows:

(i) Conducting the Master Plan Study on Rice Production in Solomon Islands, in which the
sustainable (re-cycle type) of the rice production (upland rice and paddy rice) in well
combination of the whole agriculture practices.

(i) Technical cooperation project for each field of the whole agriculture

- The technical cooperation team to be dispatched would be composed of the agronomist,
the irrigation engineer and the farm management specialist.

- In the agronomist’s field, the construction and operation of the research station for
development of the adaptable varieties to the climate change and the extension services
would be made.

- In the irrigation engineer’s field, the practical method to be applied step by step in
accordance with the level would be considered to the irrigation facilities (intake structure,
etc) construction.
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- In the farm management specialist’s field, the practical method to be applied step by step
in accordance with the level would be considered to the cultivation practice, the tools &
equipment to be introduced, the facilities and building (post-harvest), and the
establishment of marketing and distribution of agricultural products.

(iif) Dispatch of an advisor for governmental policy and administration services (dispatch of
expert) to the Ministry of Agriculture and Livestock

- The advisor to advise, guide and support the formulation of the policy, the strategy and

the action plan for restoration and promotion of the agriculture and livestock to be made

from now on, and to advise, guide and support the reasonable and efficient activities in
the ordinary administrative services to be made every year.

(2)  Cooperation programme confirmed by government of recipient country through
discussion with the study team
The above-mentioned cooperation programme was presented by the government of the
recipient country and any other cooperation programme was not added through the discussion
with the Study team.

(3) Cooperation programme recognized through evaluation of the study team

The above-mentioned cooperation programme was presented by the government of the
recipient country and any other cooperation programme was not added with recommendation of
the Study team.

3.4 Mitigation & Adaptation Measures and Cooperation Programme for Cl imate Changes

As mentioned in the above, the Preparatory Study on the Programme for Climate Change in
Solomon Islands in the agricultural production field has been conducted from such point of view
as grasping the condition of damages on the agricultural production, studying the needs for
cooperation on the premise of the institutional system and the human resources of the objective
country, confirming the consistency with NAPA and the policy on the agriculture, and then
selecting the cooperation programmes with the strong necessity, the great urgency and the high
priority.

It is noted that, on 2nd April, 2009, the Permanent Secretary, Mr. Henry Pika, the Director of
Extension & Training, Mr. John M. Harunari, Team Leader of Taiwan Technical Mission, Mr.
Michael Hsu and Team Leader of JICA Study Team (agricultural Production) discussed at the
Ministry of Agriculture and Livestock. In the meeting, the government side of Solomon (the
Ministry of Agriculture and Livestock) expressed clearly and strongly the expectation for the
government of Japan to extend the cooperation and support.
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The cooperation programmes for Solomon Islands finally selected from such point of view are
shown in Table 3-4, out of which the programmes with high priority are listed as follows:

(i) Master Plan Study on Rice Production

(i) Technical Cooperation Project for Whole Agricultural Field
(iii) Dispatch of Advisor to Ministry of Agriculture and Livestock
(iv) Enhancement of Updating Statistical Data
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Table 3-2 Cooperation Needs Matrix by Country

Country: Solomon

Mitigation measures Needs of country Cooperation of other donors and organizations c Cof
and adaptation ) Degree of Organization Aid outline Aid period S(t)tzzr;izar(:]
measures<t Needs outline needs 2 name
@O  Change of Climate change is 1 nil nil nil Necessity on
cropping season observed. But change of
Change of cropping pattern
cropping season is is not found in the
not required. result of
questionnaire
survey to farmers.
®@  \Variety Improvement  of 3 nil nil nil Tolerant varieties
improvement of local varieties to drought and
crops high air
temperature are
required to be
selected from
local varieties.
®  Soil Salt damage is 1 Taiwan Technical More than 2 | Its needs are not
improvement found in limited supporting for yearsand 4 | high because area
area preparation of months is limited.
organic fertilizer
@  Measures to Outbreak of 1 nil nil nil Some sort of
disease and pest diseases and pests technical advices
in dry season is not are necessary.
S0 serious.
®  Improvement of Required for 3 nil nil nil There are few
irrigation mitigation of irrigation
facilities flooding and facilities.
drought
®  Drainage Required for 1 nil nil nil Needs is low, but
improvement mitigation of it is required for
flooding mitigation on
flooding damage.
@  Soil erosion Protection of 1 nil nil nil Planting along
prevention topsoil erosion of countour is
farm land due to required.
downpour and long
rain
Prevention of Salt water intrusion 1 nil nil nil Its needs are not
§alt W_ater due to sea level high because area
intrusion to L . Lo
agricultural land rise is observed in is limited.
(heightening of limited area.
dike, etc.)
©  Capacity Dispatch of policy 3 nil nil nil It is necessary to
building (policy, | adviser is strongly do capacity
administration) required due to building for
poor capability for awareness raising
policy formulation and enhancing the
of government ability to resolve
staff. the issue.
Construction of Research  station 3 FAO unknown unknown It is necessary to
research station including fields do improvement
and research -
farm was washed away. of crop varieties
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() Improv_ement of Market system and nil nil nil Needs is high, but
marketing . distribution its impact might
system of agri. h | t be | q ¢
products channel are no e low due to
(improvement of completed. self-sufficient
roads, etc.) economy.

@ Improyement of Extension nil nil nil It is important for
exten§|on' organization is increase of future
organization and . .
agri available, but agricultural
cooperatives, etc. staffing and production.

capacity are not
sufficient.

@  Other mitigation | |ntroduction of nil nil nil It is not urgent,
measures and new promising but medium- to
adaptation itable t long term action
measures cr.ops suitable 9 ong te af: iol

climate change is could be required.
required.

Other mitigation | Enhancement of nil nil nil It is required to
measures and organization for update.
adaptation dating statistical
measures updating statistical

data
Note <1: Mitigation and adaptation measures mentioned above were determined as countermeasures against damages caused by climate

change through the work in field by the study team.

<2: The degree of needs of the mitigation measures and the adaptation measures to the climate change in the agricultural production
sector in the country are expressed with the degrees as follows:

Degree 1: Needs for cooperation for the concerned country is low.
Degree 2: Needs for cooperation for the concerned country is not low but not urgent.
Degree 3: Needs for cooperation for the concerned country is very much high.
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Table 3-3 Direction

and Programmes of Cooperation Study Matrix by Country

Country: Solomon

Damage on Agricultural Product due to Mitigation measures* Basic Survey <4 Cooperation Needs Priority | § & @
Climate Change Adaptation measures <3 <7 é E
Damage Item<<1 S ’{g‘ E g E] >"~E g & Sub- [© BET ’§ Sub— |Activities of = g
% LlsE2|sEL |E Total | & < 2 5 5| Total |other Donors 8 e
9] o | £ s |5 < |= B S L E S O~
g S1882|22= [F 8o |zgs: <6
g = 2 o 2238
A 2 i S w2 &
5 m2e
é ==
(DDamage or Shortage of soil 2.4] @ Change of cropping 4 3 4 4 3.75 3 2 2.50 |On-going project 3.96 |A, B, D,
Production water season by Taiwan / NGO F
Decrease by @® Improve. of
Drought irrigation facilities
Disease / Pests / 2.0 @ Measures to 4 3 4 4 3.75 1 3 2.00 3.54 A,B,D
animal diseases and pests
Salt water 2.0] @ Soil improvement 3 3 4 3 3.25 1 3 2.00 |On—going project 3.29 |A,B,D
by Taiwan / NGO
(@Damage or  |Submerge 2.2 ® Drainage 3 3 2 3 2.75 1 1 1.00 2.21 |F
Production improvement
Decrease by [Topsoil erosion 2.4| @ Prevention of soil 3 3 2 3 2.75 1 3 2.00 3.04 |AB,D
Downpour errosion
Damage of 1.8] ® Drainage 3 3 2 3 2.75 1 1 1.00 2.21 F
irrigation facilities improvement
(®Damage or High waves 2.4] ® Prevent. of salt 2 2 2 2 2.00 1 1 1.00 1.83 |F
Production water intrusion to
Decrease by agri. land (heighten
Cyclone of dike)
Strong wind 2.4] @ Change of cropping 4 4 4 4 4.00 1 2 1.50 3.25 |AB,D
(lodging) season
Flooding 2.2 ® Drainage 3 3 2 3 2.75 1 1 1.00 2.21 F
improvement
Damage of 2.4] ® Improve. of 4 3 2 4 3.25 2 2 2.00 3.29 |E
irrigation facilities agricultural facilities
@Sea Level High tide 2.2| @ Prevent. of salt 2 2 2 2 2.00 1 1 1.00 1.83 |F
Rise (submerged / water intrusion to
lodged) agri. land (heighten
Salt water 2,6 of dike) 2 2 2 2 2.00 1 1 1.00 1.83 F
intrusion
(BlIncrease of |Death 2.2] @ Improvement of crop 4 4 4 4 4.00 3 3 3.00 |On-going project 450 |A,B,D
Air varieties by Taiwan / NGO
Temperature Sterility 2.0] 4 4 4 4 4.00 3 3 3.00 |On-going project 4.50 |A,B,D
by Taiwan / NGO
®Daylight Too much daylight 1.0] @ Improvement of crop 4 4 4 4 4.00 3 3 3.00 |On—going project 4.50 |A,B,D
varieties by Taiwan / NGO|
Daylight shortage 2.2 4 4 4 4 4.00 3 3 3.00 |On—going project 4.50 |A,B,D
by Taiwan / NGO
©@ Capa. buid. 5 5 3 5 4.50 3 3 3.00 On-going project 4.75 |AB
@ (Policy, Admi., by Taiwan / NGO
Extension)
@ Recovery of 5 5 5 5 5.00 3 3 3.00 5.00 |A,B,D.E|
research station and
@ New const. of 5 5 2 5 4.25 3 3 3.00 4.62  |A,B,D.E|
research station and
fields
@ Improve. of market 3 3 2 4 3.00 1 1 1.00 2.33  |AB,C,E]
(@Others <9 system of agri. JF
products (incl.
market /road)
@3 Intro. of crops 4 4 4 4 4.00 3 3 3.00 |On-going project 4.50 |A,B,C,
suitable to climate by Taiwan / NGO| D
change
(@ Enhancement of 4 3 3 3 3.25 3 3 3.00 |On-going project 4.12 |AB
organization for by Taiwan / NGO|
updating statistical
data
Weight 0.25 0.25 0.25 0.25 1.00 0.50 0.50 1.00
Weight 0.500 (5/3) * 0.500= 0.833 1.00

Note:
<2:
<3:
<4:

<5:
<6:

<7:
<8:

<9:

<1: Damage items transferred from Table 3-1.

Degree of damage transferred from Table 3-1.
Each measures should cover activities for capacity building.
The degree of possibility based on the basic survey is decided in accordance with following criteria:

Level 1:
Level 2:
Level 3:
Level 4:
Level 5:

No possibility and no effect.
Possible but not practical and not adaptable to actual condition.
Possible but priority level is low. Medium-term and long-term measures are required. Long-term effect is expected.
Possible. Short-term measures are required. Effect is high.

Possibility is high. Urgent measures are required. Effect is high.

The degree of the needs of the concerned country is expressed with the degree obtained in Table 2.

As for the other donors’ action, no point is to be given in case that there is the similar project plan or under implementation. In case of no implementation plan and no
implementation, point (3 points) is to be given.
The total score on the priority ranking is to be the total of points calculated from the respective items with weights. The higher points show the higher priority ranking.

Considering the standard of cooperation programs of JICA, A: dispatch of expert / JOCV / SV, B: Overseas training, C: Development Study, D: Technical Assistance, E: Grant aid
project (construction / procurement), F: Grant aid project (civil engineering)

These measures are required to carry out as a part of food security measures under the condition of climate change.
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CHAPTER 4 REPUBLIG OF VANUATU

4.1 Adverse Impact and Damage due to Glimate Changes and Basic Data

(1) Adverse impact and damage data

The condition of damages on the agricultural production in Republic of Vanuatu due to the
climate change has been grasped through the site visits and the questionnaire surveys to the

concerned ministries and organizations and to the farmers in the area.

The damages on the agricultural production due to the climate change are actually not
concretely grasped with the specific figures and are discussed only in a qualitative way. In
consideration of the said situation that the basic data such as the agricultural statistics are not well
prepared, it could be said that the analysis of the cause of the climate change is not well discussed
in such way of clarifying if the damages on the agricultural lands and products are being caused
due to the climate change or the mere sometime abnormal weather condition.

Information of the damages obtained through the survey and investigation is as shown in
Table 4-1. Major ones are listed as follows:

(i) Damage on the coastal fishery due to extinction of the coral caused by the cyclone and the
sea water temperature rise.

(if) Falling-down of the plants and collapse of the agricultural facilities due to strong wind
caused by the cyclone.

(iii) Decrease of the crop yields due to shortage in sunshine hours and solar radiation.

(2) Basic data

In addition to the above-mentioned damage information, the basic data required for more
precisely grasping the needs for the cooperation have been collected.

(i) It could not be said that the basic data on the agricultural production (e.g. production quantity,
cropping areas, etc.) have satisfactorily been prepared. Though the Census of Agriculture 2007
Vanuatu was conducted in the nationwide scale, the survey contents should be improved
because it covers only the survey on the household number and the farm management types.

(if) At present, there is foreign countries cooperation and aid for the Ministry of Agriculture,
Forestry and Fishery that is mainly the financial aid for the Vanuatu Agricultural Research
Technical Centre (VARTC) (the origin: 1962, the present organization: established in 1994)
located in the Espiritu Santo Island. Major donors are EU, AFD, ADB, SPC and IFAD. Major
subjects are the research on production of coconut and copra, the research on livestock and the
research on breeding of coffee, cocoa, pepper, kava (superior variety).

(iii) At present, there is no adviser dispatched from foreign countries to the Ministry of Agriculture,

Forestry and Fishery and the organizations under the said Ministry.
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(3) Activities of other donors

As for the agriculture sector in Republic of Vanuatu, since the support of donors and NGOs are

limited as mentioned below, it is so considered that needs for the proper cooperation to be newly

extended would be higher. If any new support would be extended from now on, because of the

characteristics of the support activities of the present donors and NGOs, it would be more

effective to extend the support together with the present donors and NGOs.

(i)
(i)

(iii)

Donor countries for the agriculture sector are AusAID, EU, FAO, etc.

The above-mentioned agricultural census(2007) was published by the governmental
organization of Vanuatu Statistics Office with support of NZAID, AusAID, EU, FAO.

EU. AFD. ADB. SPC. IFAD are conducting the financial cooperation for the Vanuatu
Agricultural Research Technical Centre (VARTC).

4.2 Study on Needs for Cooperation

The cooperation needs that have been grasped through the site visit and the questionnaire survey to

the concerned ministries and organizations and the farmers are shown in Table 4-2. Further, the

cooperation needs are described with the classification of (i) cooperation needs presented by the

government of the recipient country, (ii) cooperation needs confirmed by government of recipient

country through discussion with the study team and (iii) Cooperation needs recognized through

evaluation of the study team as follows:

(1)  Cooperation needs presented by government of recipient country

Intension of the Ministry of Agriculture, Forestry and Fishery is as follows:.

(i)

(i)

(iii)

(iv)

Technical guidance by foreign countries for the mitigation measures (measures for mitigation
of the climate change itself) and the adaptation measures (measures to adverse impact and
damage due to the climate change).

Technical guidance by foreign countries for formulation of the policy, the strategy and the
action plan for the food security under the climate change condition aiming at (i) improvement
of crop varieties, (ii) increase of kinds of research subject in the existing research station and
field, (iii) improvement of distribution system of agricultural products and (iv) improvement
of the extension system and the agricultural cooperative.

Taking the change of taste of people in the country in recent years into the planning and
the project implementation (decrease of import of rice and vegetables).

Technical and financial aid to the capacity building required for the planning and the
implementation of project of measures to the food security
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(2) Cooperation needs confirmed by government of recipient country through
discussion with the study team

The above-mentioned cooperation needs were presented by the government of the recipient

country and any other cooperation needs were not added through the discussion with the Study

team.

(3) Cooperation needs recognized through evaluation of the study team

As mentioned in the above, there is no quantitative damage data grasped from the point of the
climate change. It is necessary to establish the monitoring system and conduct the monitoring
activities for grasping the damage condition quantitatively and qualitatively in order to execute

effectively the concrete mitigation measures and adaptation measures.

4.3 Study onMitigation & Adaptation Measures and Cooperation Programme for Climate
Changes
On 8th April, 2008, the Director of Department of Agriculture, Mr. Ruben Bakeo Markward,
the Principal Agriculture Officer, Mr. James Wasi, the Food Security Officer, Ms. Annick Stevens
Taticka, the Team Leader of JICA Study Team (Agricultural Production), Mr. Kuninobu Noda, the
Crop Cultivation Expert, Ms. Yoko Nagata and the Program Officer of JICA Vanuatu Office, Mr.
Joel JONAS, discussed at the Department of Agriculture.

The results of the analysis of the direction of the cooperation and the cooperation programme based
on the cooperation needs for the mitigation measures and the adaptation measures by damage item are

shown in Table 4-3.

The cooperation programmes are described with the classification of (i) cooperation
programme presented by the government of the recipient country, (ii) cooperation programme
confirmed by government of recipient country through discussion with the study team and
(iii) Cooperation programme recognized through evaluation of the study team as follows:

(1)  Cooperation programme presented by government of recipient country

The cooperation programmes presented by the Ministry of Agriculture, Forestry and Fishery are
as follows:

(i) Training of officers in the central government and the local government on the whole
agriculture sector in the organization for training on the tropical agriculture in Japan.

- Practical training of the crop cultivation and the farm management for the sustainable
(recycle type) agriculture mainly in the traditional farming practices (root crops, banana,
fruits, etc.) and the commercial farming (production and processing of coconut, and
livestock) (e.g. training in the Asian Rural Institute - Institute for training of leaders in
rural areas in Asia -)
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- 1st year: an officer of the Department of Agriculture in the Ministry of Agriculture,
Forestry and Fishery), 2nd year: an officer of the Agriculture Extension Office in Sanma
Province (Espiritu Santo Island) and 3rd year: an officer of the Agricultural Extension
Office in Tafea Province (Tanna Island).

(i) Dispatch of an expert, SV and JOCV for the whole agriculture

- Continuous renewal dispatch of the expert to advise the government policy and administrative
services to the central government (Ministry of Agriculture, Forestry and Fishery).

- Dispatch of a SV (Senior Volunteer) or a JOCV to the local government (Agriculture
Extension Office in Sanma Province).

(2) Cooperation programme confirmed by government of recipient country through
discussion with the study team

- Dispatch of a short-term expert of the vegetables to VARTC.

(3) Cooperation programme recognized through evaluation of the study team

The above-mentioned cooperation programme was presented by the government of the
recipient country and any other cooperation programme was not added with recommendation of
the Study team.

4.4 Mitigation & Adaptation Measures and Cooperation Programme for Cl imate Changes

As mentioned in the above, the Preparatory Study on the Programme for Climate Change in
Republic of Vanuatu in the agricultural production field has been conducted from such point of
view as grasping the condition of damages on the agricultural production, studying the needs for
cooperation on the premise of the institutional system and the human resources of the objective
country, confirming the consistency with NAPA and the policy on the agriculture, and then
selecting the cooperation programmes with the strong necessity, the great urgency and the high
priority.

It is noted that, on 17th April, 2009, the Director of Department of Agriculture, Mr. Ruben Bakeo
Markward, the Principal Agriculture Officer, Mr. James Wasi, the Food Security Officer, Ms.
Annick Stevens Taticka, the Volunteer Programme Coordinator of JICA Vanuatu Office, Mr.
Toshiyuki Omachi, the Program Officer of the said JICA office, Mr. Joel JONAS, the Team
Leader of JICA Study Team (Agricultural Production), Mr. Kuninobu Noda, and the Crop
Cultivation Expert, Ms. Yoko Nagata discussed and confirmed the contents of the cooperation

programme again at the final meeting.

The cooperation programmes for Republic of Vanuatu finally selected from such point of view
are shown in Table 4-4, out of which the programmes with high priority are listed as follows:
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(i) Training of Officers in Central and Local Governments
(ii) Dispatch of an expert, SV and JOCV

(iii) Dispatch of Vegetable Expert

(iv) Enhancement of Updating Statistical Data
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Table 4-2 Cooperation Needs Matrix by Country

Country: Vanuatu

Mitigation measures

Needs of country

Cooperation of other donors and organizations

and adaptation Degree Organization name Aid outline Aid Comment of Study
RS Needs outline of period team
needs @

@  Change of Climate change is AFD,EU,ADB,SPC, Financial na It is found through
cropping observed. Cropping season CIRAD,ACIAR,POPACA Assistance questionnaire survey
season should be changed. 2 IAC,IPGRI,IFAD,COGENT that farmers change

(Financial assistance to cropping season.
VARTC)

©®  Variety Improvement of local AFD,EU,ADB,SPC, Financial na Tolerant varieties to
improvement | variety to climate change CIRAD,ACIAR,POPACA Assistance humidity and shortage
of crops . 3 IAC,IPGRI,IFAD,COGENT of daylight are

Introduction of new crops (Financial assistance to required to be selected
VARTC) from local varieties or
new varieties.

®  Soil Damage by volcanic acid N il il il Some sort of measures
improvement rain in limited area should be considered.

@  Measures to . Some sort of technical

. Outbreak of diseases and . . . .
disease  and . . 2 nil nil nil advices are necessary.
pests is not so serious.
pest

®  Improvement Irrigation facilities are There are few
of irrigation | required. 2 nil nil nil irrigation facilities.
facilities

®  Drainage . . Long rain make some
. Required for prevention of
improvement . . . . parts of road network

submergence condition and 2 nil nil nil .
. impassable.
securing road network

@  Soil erosion | Some parts on the coast Aforestation of
prevention line has been eroded due to 3 nil nil nil mangrove is required.

sea level rise.

Prevention of | There are salt water Needs is required for
_salt w_ater intrusion due to sea level limited area.
Intrusion to ise in limited
agricultural rise in fimited area. 2 nil nil nil
land
(heightening
of dike, etc.)

©  Capacity Staff for policy formulation It is necessary to do
building is required. capacity building for
(policy, 3 nil nil nil awareness raising and
administration enhancing the ability
) to resolve the issue.

Construction | There is no section for It is necessary to do
of research : ;

vegetable. There is onl i i i improvement of cro
station and g e y 3 nil nil nil p . p
research farm | N research station. varieties

@  Improvement | Market system and Improvement of
of marketing | gisribution channel are not market facilities and
system of leted 3 nil nil nil trainin market
agri. products completed. i i i aining arke
(improvement management.
of roads, etc.)

@ Improvement Extension organization is It is necessary to
of extfen5|.on available, but staffing and increase staffing and
organization it  sufficient 3 nil nil nil ; tensi
and agri. capacity are not sufficient. pro.mnoie extension

activities.

cooperatives,
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etc.

® Ot'h.er ) Enhancement of It is required to
mitigation organization for updating update.
measures and atistical dat 3 nil nil nil
adaptation statistical data
measures

Note <1: Mitigation and adaptation measures mentioned above were determined as countermeasures against damages caused by climate change
through the work in field by the study team.
<2 : The degree of needs of the mitigation measures and the adaptation measures to the climate change in the agricultural production sector in
the country are expressed with the degrees as follows:
Degree 1: Needs for cooperation for the concerned country is low.
Degree 2: Needs for cooperation for the concerned country is not low but not urgent.
Degree 3: Needs for cooperation for the concerned country is very much high.
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Table 4-3 Direction and Programme of Cooperation Study Matrix by Country

Country: Vanuatu

Damage on Agricultural Product due to Mitigation measures* Basic Survey <4 Cooperation Needs Priority | § & $
Climate Change Adaptation measures < <7 ‘é E
Damage Item< 1 G 3 Tz E ’«g E ’«g T:d >’§ g § E Subi § 30 _?-% % Sub’* Activities of “g’_ g“
o S 5e= | S g = 5535 Total o = & 3| Total |other o 2
53 €708 |s238 |§55 3% Z g &g @ o
=3 s a2~ |3 =l Ig% & 58 Donors
2 & 2 2} g g8 = 5% <6
g g
&5}
(DDamage or Shortage of soil 1.2] @ Change of cropping 4 3 3 4 3.50 2 2.00 |EU, ADB, 3.42 |A, B,
Production water ® season ete. D, F
Decrease by Improve. of
Drought irrigation facilities
Disease / Pests / 1.4] @ Measures to 3 3 3 3 3.00 2 2 2.00 3.17 |AB,D
animal diseases and pests
Salt water 1.2] ® Soil improvement 3 3 3 3 3.00 3 3 3.00 4.00 |A,B,D
(@Damage or Submerge 1.2] ® Drainage 3 3 2 3 2.75 2 2 2.00 3.04 |F
Production Topsoil erosion 1.4] @ Prevention of soil 3 3 2 3 2.75 2 2 2.00 3.04 |A,B,D
Decrease by errosion
Downpour Damage of 14| ® Drainage 3 3 2 3 275 3 3 3.00 387 |F
irrigation facilities improvement
(@Damage or High waves 1.8] ® Prevent. of salt 2 2 2 2 2.00 2 2 2.00 2.67 |F
Production water intrusion to
Decrease by agri. land (heighten
Cyclone of dike)
Strong wind 2.8] @ Change of cropping 4 4 4 4 4.00 2 2 2.00 |EU, ADB, 3.67 |AB,D
(lodging) season etc
Flooding 1.8] ® Drainage 3 3 2 3 2.75 2 2 2.00 3.04 |F
improvement
Damage of 2.6] ® Improve. of 4 3 2 3 3.00 3 3 3.00 4.00 |E
irrigation facilities agricultural facilities
(@Sea Level Rise [High tide 1.8] ® Prevent. of salt 2 2 2 2 2.00 2 2 2.00 2.67 |F
(submerged / water intrusion to
lodged) agri. land (heighten
Salt water 1.8] of dike) 2 2 2 2 2.00 2 2 2.00 2.67 |F
intrusion
(®Increase of Air [Death 1.0| @ Improvement of crop 4 4 4 4 4.00 3 3 3.00 |EU, ADB, 4.50 |A,B,D
Temperature varieties etc.
Sterility 1.0 4 4 4 4 4.00 3 3 3.00 |EU, ADB, 4.50 |A,B,D
etc.
(®Daylight Too much daylight 1.0] @ Improvement of crop 4 4 4 4 4.00 1 2 1.50 |EU, ADB, 3.25 |A,B,D
varieties etc.
Daylight shortage 2.4 4 4 4 4 4.00 3 3 3.00 |EU, ADB, 4.50 |A,B,D
etc.
) Capa. buid. 5 5 3 5 4.50 3 3 3.00 4.75 |AB
K‘ (Policy, Admi.,
Extension)
Extension of 5 5 2 4 4.00 3 3 3.00 4.50 |A,B,D.
(0 [research station and E
fields
(DOthers <9 Improve. of market 5 5 3 4 4.25 3 3 3.00 4.62 |A,B,C,
(@D|system of agri. E,F
products (incl.
Enhancement of 4 3 3 3 3.25 3 3 3.00 4,12 |AB
- organization for
© updating statistical
data
Weight 0.25 0.25 0.25 0.25 1.00 0.50 0.50 1.00
Weight 0.500 (5/3) * 0.500= 0.833 1.00
Note:  <1: Damage items transferred from Table 4-1.
< 2: Degree of damage transferred from Table 4-1.
<3: Each measures should cover activities for capacity building.
< 4: The degree of possibility based on the basic survey is decided in accordance with following criteria:
Level 1: No possibility and no effect.
Level 2: Possible but not practical and not adaptable to actual condition.
Level 3: Possible but priority level is low. Medium-term and long-term measures are required. Long-term effect is expected.
Level 4: Possible. Short-term measures are required. Effect is high.
Level 5: Possibility is high. Urgent measures are required. Effect is high.
< 5: The degree of the needs of the concerned country is expressed with the degree obtained in Table 2.
<(6: As for the other donors’ action, no point is to be given in case that there is the similar project plan or under implementation. In case of no implementation plan and no
implementation, point (3 points) is to be given.
< 7: The total score on the priority ranking is to be the total of points calculated from the respective items with weights. The higher points show the higher priority ranking.
<8: Considering the standard of cooperation programs of JICA, A: dispatch of expert / JOCV / SV, B: Overseas training, C: Development Study, D: Technical Assistance, E: Grant
aid project (construction / procurement), F: Grant aid project (civil engineering)
< 9: These measures are required to carry out as a part of food security measures under the condition of climate change.
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5.1

CHAPTER 5 |INDEPENDENT STATE OF PAPUA NEW GUINEA

Adverse Impact and Damage due to Climate Changes and Basic Data

(1)  Adverse impact and damage data

The condition of damages on the agricultural production in Independent State of Papua New

Guinea due to the climate change has been grasped through the site visits and the questionnaire

surveys to the concerned ministries and organizations and to the farmers in the area.

The damages on the agricultural production due to the climate change are actually not

concretely grasped with the specific figures and are discussed only in a qualitative way. In

consideration of the said situation that the basic data such as the agricultural statistics are not well

prepared, it could be said that the analysis of the cause of the climate change is not well discussed

in such way of clarifying if the damages on the agricultural lands and products are being caused

due to the climate change or the mere sometime abnormal weather condition.

Information of the damages obtained through the survey and investigation is as shown in

Table 5-1. Major ones are listed as follows:

()
(i)
(iii)

Disease and wet damage due to increase of rainy days
Pest and water shortage in a drought year
High temperature sterility

(2) Basic data

In addition to the above-mentioned damage information, the basic data required for more

precisely grasping the needs for the cooperation have been collected.

(i)

(i)

(iii)

(iv)

Office of Climate Change and Sustainable Environment (OCCSE) is now leading PNG on
the measures to climate change in accordance with the present Medium Term
Development Strategy 2005-2010 and the next term version under preparation.

National Department of Agriculture and Livestock (NDAL) is in charge of
implementation of the government’s agricultural administrative activity putting stress on
the food security in accordance with National Agriculture Development Plan (NADP)
2007-2016.

NDAL is also conducting the agricultural extension services as the government services.

However, its activities are now not satisfactorily being carried out.

National Agricultural Research Institute (NARI) is conducting the agricultural research
such as experiment and study in line with the strategy of OCCSE and NDAL.

The University of Technology (UNITECH) is conducting the agricultural research in
relation to the climate change putting stress on the agricultural extension services.
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(v) Though Papua New Guinea has not prepared NAPA, the above-mentioned OCCSE is
leading the activities of measures for the climate change instead of NAPA.

(3) Activities of other donors

As for the agriculture sector in Independent State of Papua New Guinea, the supports of the
donors are being extended at a high technical level as mentioned below. It is so considered that
the supports for the research on the development of adaptable varieties of crops, etc. to the
climate change are effectively conducted by the donors. However, there is no support of the
donors for the advice and guidance on the governmental administrative services in order to reflect
the result of the research upon the common ownership at a level of the Pacific Ocean wide area
and the extension services in the country, etc.

(i) As the cooperation and support for the NDAL and the concerned organizations from
foreign countries at present, the financial cooperation to NARI is to be noted. Under the
said cooperation, NARI is conducting the research programmes at the headquarters in Lae
and six (6) branch offices in the country for the five (5) classified areas and the other
activities of experiment and study. Major fields are GIS, the livestock, the rice and cereals,
the weeds measures, the chemical test, the agriculture related insects, and the biological
measurement and statistics. Major donors are AusAID and EU. It is to be noted that NARI
is conducting the activities with keeping the relation to such foreign countries as in Africa
and Pacific Ocean.

(if) At present, there is no policy adviser, etc. dispatched by the donors in NDAL and the
concerned organizations.

5.2 Study on Needs for Cooperation

The cooperation needs that have been grasped through the site visit and the questionnaire survey to
the concerned ministries and organizations and the farmers are shown in Table 5-2. Further, the
cooperation needs are described with the classification of (i) cooperation needs presented by the
government of the recipient country, (ii) cooperation needs confirmed by government of recipient
country through discussion with the study team and (iii) Cooperation needs recognized through
evaluation of the study team as follows:

(1)  Cooperation needs presented by government of recipient country

(i) NDAL expressed his intention as follows:

- Technical and financial aid is necessary for strengthening the agricultural extension
services.

- NDAL intends to play a role in effective extension of the NARI’s research achievements.
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(i) NARI and UNITECH expressed their intension as follows:

- Improvement of the facilities, equipment and tools for the research is needed.

- NDAL and UNITECH intend to play a role in earlier realization of the comprehensive and
practical measures to the climate change in the agricultural production sector, which are now
being achieved.

(2) Cooperation needs confirmed by government of recipient country through
discussion with the study team
— Activities in Madang Province for Smallholder Rice Production Promotion Project (JICA)
were successfully completed, and the Provincial Department of Agriculture and Livestock
(PDAL) has taken over the achievement. Now, PDAL is conducting the activities to
increase the number of rice production farmers in accordance with his own 5-year
development plan “Promotion of Sustainable Smallholder Rice Production in Madang
Province 2008-2013 (October 2008). However, it is to be noted that the JICA Expert for
Smallholder Rice Production has pointed out the fear of the disease and pest damage on
the rice that has been caused partly and explained the necessity for taking measures
immediately.

(3) Cooperation needs recognized through evaluation of the study team

As mentioned in the above, there is no quantitative damage data grasped from the point of the
climate change. It is necessary to establish the monitoring system and conduct the monitoring
activities for grasping the damage condition quantitatively and qualitatively in order to execute

effectively the concrete mitigation measures and adaptation measures.

5.3 Study onMitigation & Adaptation Measures and Cooperation Programme for Climate
Changes
The results of the analysis of the direction of the cooperation and the cooperation programme based
on the cooperation needs for the mitigation measures and the adaptation measures by damage item are
shown in Table 5-3.

The cooperation programmes are described with the classification of (i) cooperation
programme presented by the government of the recipient country, (ii) cooperation programme
confirmed by government of recipient country through discussion with the study team and
(iii) Cooperation programme recognized through evaluation of the study team as follows:

(1) Cooperation programme presented by government of recipient country

Through a series of discussions made from 21st to 30th April, the government side of PNG
(NDAL, PDAL, NARI, UNITECH) expressed clearly the expectation for the government of
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Japan to extend the cooperation and support for implementation of the measures listed as follows:

(i) Training in Japan for strengthening of the administrative capacity of the government’s
officials in Momase Regional Office under NDAL and the officials in PDAL in Madang
Province, who would be in charge of the actual government’s administrative activities
with receiving the advices made by the said JICA expert.

(i) Providing UNITECH in Lae with the facilities, equipment and tools for the research and
the support for his extension services.

(iii) Providing NARI Headquarters in Lae and the six (6) NARI branches in the country with
the facilities, equipment and tools for the research especially on measures to the disease
and pest damages the vegetable, the fruits and the cereals.

(2)  Cooperation programme confirmed by government of recipient country through
discussion with the study team
The above-mentioned cooperation programme was presented by the government of the
recipient country and any other cooperation programme was not added through the discussion
with the Study team.

(3) Cooperation programme recognized through evaluation of the study team
— Continuous renewal dispatch of an adviser (JICA expert) on policy, strategy and
governmental administrative services to Momase Regional Office under NDAL.

- He would support the government’s activities to strengthen the collaboration of NARI and
UNITECH to improve the agricultural extension services.

5.4 Mitigation & Adaptation Measures and Cooperation Programme for Cl imate Changes

As mentioned in the above, the Preparatory Study on the Programme for Climate Change in
Independent State of Papua New Guinea in the agricultural production field has been conducted
from such point of view as grasping the condition of damages on the agricultural production,
studying the needs for cooperation on the premise of the institutional system and the human
resources of the objective country, confirming the consistency with the policy on the agriculture,
and then selecting the cooperation programmes with the strong necessity, the great urgency and
the high priority.

It is noted that the government side of PNG, NARI and UNITECH together with NDAL,
expressed clearly the expectation for the government of Japan to extend the cooperation and
support for implementation the measures listed as below.
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The cooperation programmes for Independent State of Papua New Guinea finally selected from
such point of view are shown in Table 5-4, out of which the programmes with high priority are
listed as follows:

(i) Training in Japan of Government Staff
(if) Improvement of UNITECH

(iii) Improvement of NARI

(iv) Dispatch of Expert

(v) Enhancement of Updating Statistical Data
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Table 5-2 Cooperation Needs Matrix by Country

Country:Papua New Guinea
Needs of country Cooperation of other donors and organizations
L Comment of Study
UL SR B Degree Organization name Aid outline Aid o
adaptation measures™ Needs outline of period Organization name
needs

@®  Change of Climate change is Fluctuation of climate

cropping season observed. Cropping change by annual is
season should be 2 nil nil nil quite big. So shifting
changed. of cropping season is
required.

©®  Variety Improvement of Variety It is necessary to
improvement of local variety to selection of select varieties, which
crops climate change Taro and Yam are tolerant to high

3 ACIAR na . -
. humid, salinity,
Introduction of new drought
crops
@  Soil improvement Partly soil has been In urban area, farm
impoverished, but land is squeezed due
there's not to population
necessarily an . . . pressure. Therefore, it
1 nil nil nil ol
urgent need is difficult to arrange
enough fallow period,
resulting in low
fertility of soil.

@  Measures to Outbreak of New diseases / pests

disease and pest diseases and pests is spread due to
serious due to high 3 nil nil nil imbalance of
temperature or ecosystem caused by
drought. climate change.

®  Improvement of Agriculture has Taiwan Technical Mission Study on Since It is expected that
irrigation facilities been kept irrigation May irrigation facilities

depending on rain. possibility is 2009 adaptable to capacity
It is necessary to checked by of the country be
consider some sort 1 irrigation constructed.
of irrigation engineer,
facilities which will be

sent in May

2009.

©®  Drainage Required for Long rain make some

improvement prevention of parts of road network
submergence impassable due to
condition and 2 nil nil nil land sliding.
securing road
network for
marketing

@  Soil erosion Prevention of Dissemination of
prevention erosion of top soil contour planting

of farm land, due to 3 nil nil nil
downpour and long
rain.

Prevention of salt | There are salt water Needs is sufficiently
Wat_er intrusion to intrusion due to sea required for limited
agr!cultur_al land level rise in limited 2 il mil il area.

(heightening of
dike, etc.) area.
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data

Capacity building Staff for policy Dispatching It is necessary to do
(policy, formulation is adviser to capacity building for
administration) required. AusAID central na awareness raising and

government enhancing the ability
to resolve the issue.

Construction of Facilities and Construction It is necessary to do
research station equipment are not of  research improvement of crop
and research farm . L .

sufficient, although EU institute varieties
research station is
available.

(D) Improvement of Market system and Construction of road
marke.tmg system distribution channel network is delayed
of agri. products e not completed due to land
(improvement of are not completea. nil hil nil ue to lan
roads, etc.) acquisition. Market is

also limited within
local society.

@  Improvement of Extension Extension
extens.,lon. organization is organization is
organization and ilable. but Inerable. Christi
agri. cooperatives, aval _a e, bu il nil nil vulnerable. ristian
etc. staffing and NGO has quite big

capacity are not responsibility.
sufficient.

@  Other mitigation Introduction of new It is not urgent, but
measures and promising crops ) _ ) medium- to long term
adaptation itable to climat nil nil nil tion ld b
measures suita e_ o cli _a e ac |0_ cou e

change is required. required.

@  Other mitigation Enhancement of It is required to
measurgs and organization for . . . update.
adaptation dating statistical nil nil nil
measures updating statistical

Note <1: Mitigation and adaptation measures mentioned above were determined as countermeasures against damages caused by climate change

<2:

through the work in field by the study team.
The degree of needs of the mitigation measures and the adaptation measures to the climate change in the agricultural production sector in
the country are expressed with the degrees as follows:

Degree 1: Needs for cooperation for the concerned country is low.
Degree 2: Needs for cooperation for the concerned country is not low but not urgent.

Degree 3: Needs for cooperation for the concerned country is very much high.

39




Preparatory Study on the Programme for Climate Change in the Pacific Islands (Agriculture)

FINAL REPORT

Table 5-3 Direction

and Programme of Cooperation Study Matrix by Country
Country: Papua New Guinea

Damage on Agricultural Product due to Mitigation measures* Basic Survey <4 Cooperation Needs Priority |§ & %
S - ; S £V
Climate Change Adaptation measures <7 E g
Damage Item<1 N <3 El 2 ER<Cl 2| Sub-Total | & & 52 E {q Sub- |Activities of 2 g
Vv 2 £ S=3 | & 29 Bl 3 g 5
© g S SEL |5 & 2 o IR Total |other Donors o 2
e S §° ERCRCH I ) <5 |25 O &
. s87 1387 24 3 |E7 8] <6
& o = za a £
(DDamage or Shortage of soil 3.4] O Change of 5 5 3 3 4.00 2 2 2.00 |Taiwan 3.67 A, B,
Production water ® cropping season Technical D, F
Decrease by Improve. of Mission
Drought Disease / Pests / 3.4] @ Measures to 1 5 3 1 1.00 3 3 3.00 150 |A,B.D
animal diseases and
pests
Salt water 2.8] @ Soil improvement 3 3 2 2 2.5 2 2 2.00 2.92 A,B,D
(@Damage or  |Submerge 4.4]  ® Drainage 3 3 2 3 2.75 2 2.50 3.46 |F
Production Topsoil erosion 4.0l @ Prevention of 3 4 2 3 3.00 2 2 2.00 3.17 A,B,D
Decrease by soil errosion
Downpour Damage of 1.0[ ® Drainage 3 3 3 3 3.00 1 2 1.50 275 |F
irrigation facilities improvement
(3Damage or High waves 4.2 (® Prevent. of salt 2 2 2 2 2.00 2 2 2.00 2.67 F
Production water intrusion to
Decrease by agri. land
Cyclone (heighten of dike)
Strong wind 2.2| @ Change of 5 5 2 3 3.75 1 2 1.50 3.12 |AB,D
(lodging) cropping season
Flooding 4.2| ©® Drainage 3 3 2 3 2.75 2 2 2.00 3.04 |F
improvement
Damage of 1.o] ® Improve. of 4 3 2 4 3.25 1 2 1.50 2.87 E
irrigation facilities agricultural
facilities
@Sea Level High tide 4.2]  ® Prevent. of salt 2 2 2 2 2.00 2 2 2.00 2.67 F
Rise (submerged / water intrusion
lodged) to agri. land
Salt water 3.0 (heighten of 2 2 2 2 2.00 2 2 2.00 2.67 |F
intrusion dike)
®Increase of Death 2.2 @ Improvement of 4 4 4 4 4.00 3 3 3.00 4.50 A,B,D
‘fr\‘r - Sterility 2.0) crop varieties 4 4 4 4 4.00 3 3 3.00 4.50 |A,B,D
®Daylight Too much daylight 1.4] @ Improvement of 4 4 4 4 4.00 1 2 1.50 |ACIAR 3.25 |AB,D
Daylight shortage 1.4 crop varieties 4 4 4 4 4.00 1 2 1.50 3.25 |AB,D
© Capa. buid. AusAID(only AB
@ (Policy, Admi., 5 5 3 5 4.50 3 3 3.00 [central 4.75
Extension) Government)
Construction of A,B,D.
_ research station E
© and research 5 5 5 5 5.00 3 3 3.00 5.00
farm
New A,B,D.
@ construction of 5 5 2 5 4.25 1 1 100 [EU 206 |°
research station
and research
Improvement of AB,C,
(DOthers <9 marketin;f;‘ ) E,F
st .
@ Siem otasrt 3 3 2 4 3.00 3 2 2.50 3.58
products
(including
improvement of
@ Introduction of A,B,D
new promising
crops suitable to 5 4 4 4 4.25 3 3 3.00 4.62
climate change is
required.
@ Enhancement of AB
"’"“'1“””:“‘“““ for 4 3 3 3 3.25 3 3 3.00 4.12
updating
statistical data
Weight 0.25 0.25 0.25 0.25 1.00 0.50 0.50 1.00
Weight 0.500 (5/3) % 0.500= 0.833 1.00

Note:
<2:
<3
<4:

<5:
<6:

<7:
<8:

<

©

<1: Damage items transferred from Table 5-1.

Degree of damage transferred from Table 5-1.

: Each measures should cover activities for capacity building.

The degree of possibility based on the basic survey is decided in accordance with following criteria:

Level 1:
Level 2:
Level 3:
Level 4:
Level 5:

No possibility and no effect.
Possible but not practical and not adaptable to actual condition.
Possible but priority level is low. Medium-term and long-term measures are required. Long-term effect is expected.
Possible. Short-term measures are required. Effect is high.

Possibility is high. Urgent measures are required. Effect is high.

The degree of the needs of the concerned country is expressed with the degree obtained in Table 2.

As for the other donors” action, no point is to be given in case that there is the similar project plan or under implementation. In case of no implementation plan and no implementation,
point (3 points) is to be given.

The total score on the priority ranking is to be the total of points calculated from the respective items with weights. The higher points show the higher priority ranking.

Considering the standard of cooperation programs of JICA, A: dispatch of expert / JOCV / SV, B: Overseas training, C: Development Study, D: Technical Assistance, E: Grant aid
project (construction / procurement), F: Grant aid project (civil engineering)

: These measures are required to carry out as a part of food security measures under the condition of climate change.
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CHAPTER 6 KINGDOM OF TONGA

6.1 Adverse Impact and Damage due to Climate Changes and Basic Data

(1)  Adverse impact and damage data

The condition of damages on the agricultural production in Kingdom of Tonga due to the
climate change has been grasped through the site visits and the questionnaire surveys to the
concerned ministries and organizations and to the farmers in the area.

The damages on the agricultural production due to the climate change are actually not
concretely grasped with the specific figures and are discussed only in a qualitative way. In
consideration of the said situation that the basic data such as the agricultural statistics are not well
prepared, it could be said that the analysis of the cause of the climate change is not well discussed
in such way of clarifying if the damages on the agricultural lands and products are being caused
due to the climate change or the mere sometime abnormal weather condition.

Information of the damages obtained through the survey and investigation is as shown in
Table 6-1. Major ones are listed as follows:

(i) There are some reports on land erosion as well as land collapse caused by rising sea levels
in some outer island such as Haapai and Vavau islands.

(i) Damages on farm lands, crops, relevant facilities have been occurred by high waves, salt
water, strong wind, which are caused by cyclones every two years.

(iii) Erosion and collapse of farm lands and roads by deep water and salt water intrusion are
found partly in lower land.

(iv) Drought period with high temperature is longer than that in normal year due to change of
rainfall patter, resulting in outbreak of Powdery Mildew as well as production decrease.

(2) Basic data

In addition to the above-mentioned damage information, the basic data required for more
precisely grasping the needs for the cooperation have been collected.

(i) Basic agricultural information such as production, cultivated area, etc. is not sufficient.
National agricultural census was conducted in 2001, however no agricultural census has
been done. Therefore limited basic information on farm household and agriculture is
available. It is difficult to grasp degree of damage to agricultural activity due to climate
change quantitatively. Meanwhile there is some gap between statistical data in Ministry of
Agriculture and Food, Forests, and Fisheries and those data in FAQ, thus it is necessary to
improve the precision of statistical data.

(i) Ministry of Natural Resources and Environment has prepared mitigation plans and
adaptation plans. Mitigation plans will be prepared by June this year, while September for
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adaptation plans. Mitigation plans cover four fields (agriculture, forestry, energy, and
waste, while adaptation plans for six (6) fields such as forestry, fishery, water resources,
health, and disaster risk management.

(ili) Though Tonga has not prepared NAPA, the above-mentioned Ministry of Natural
Resources and Environment is leading the activities of measures for the climate change on
the basis of Initial National Communication (May 2005) instead of NAPA.

(3) Activities of other donors

As for the agriculture sector in Kingdom of Tonga, various financial and technical support
activities have been supplied from donors. Major activities are shown as follows:

(i) EU provides of some support activities regarding promotion of various small scale
agro-processing industries and crop quarantine facility (Hot Temperature Force Air:
HTFA).

(i) FAO (RPFS: Regional Programme for Food Security) covers experiment and extension
activities on promotion of livestock industry (cattle, poultry, etc.), breeding and selection
of tolerant varieties on hot temperature, pests and diseases, etc.

(iii)  SPC ahs conducted support services to basic investigation regarding livestock promotion
(pig, feed, etc.), and germplasm preservation of root crops (taro, yam, cassava), coconut,
etc.

(iv) Regarding climate change, GTZ has started projects such as promotion of agroforestry
since January 2009 in Tonga, Vanuatu, and Fiji completing in four (4) years. Currently,
Inception Report including action plan has been prepared, followed by workshop on
problem analysis.

6.2 Study on Needs for Cooperation

The cooperation needs that have been grasped through the site visit and the questionnaire survey to
the concerned ministries and organizations and the farmers are shown in Table 6-2. Further, the
cooperation needs are described with the classification of (i) cooperation needs presented by the
government of the recipient country, (ii) cooperation needs confirmed by government of recipient
country through discussion with the study team and (iii) Cooperation needs recognized through
evaluation of the study team as follows:

(1) Cooperation needs presented by government of recipient country
Intentions of the Ministry are shown as follows:
(i) Promotion of commercial crop cultivation is required in order to improve living standard

of farmers. Therefore it is required to find promising export commodities, strengthen plant
protection system, establish quality standard.

43




Preparatory Study on the Programme for Climate Change in the Pacific Islands (Agriculture) FINAL REPORT

(ii) Strengthening distribution system of agricultural commodities is required. Particularly,
improvement and enhancement of market infrastructure, quality standard, farmers’
association, post-harvesting, etc. are essential components. Therefore financial and
technical assistances are required for them.

(iif) Technical guidance by foreign countries for formulation of the policy, the strategy and the
action plan for the food security under the climate change condition aiming at (i)
improvement of self-sufficiency, (ii) improvement of facilities in the existing research
stations and fields, (iii) improvement of extension system as well as farmers’ organization,
(iv) promotion of agro-processing, and (v) enhancement of private partnership.

(iv) Technical and financial aid to the capacity building required for the planning and the
implementation of project of measures to the food security.

(v) Technical and financial aid to the capacity building required for improvement of statistical
information system

(2)  Cooperation needs confirmed by government of recipient country through
discussion with the study team
The above-mentioned cooperation needs were presented by the government of the recipient
country and any other cooperation needs were not added through the discussion with the Study
team.

(3) Cooperation needs recognized through evaluation of the study team

As mentioned in the above, there is no quantitative damage data grasped from the point of the
climate change. It is necessary to establish the monitoring system and conduct the monitoring
activities for grasping the damage condition quantitatively and qualitatively in order to execute

effectively the concrete mitigation measures and adaptation measures.

6.3 Study onMitigation & Adaptation Measures and Cooperation Programme for Climate
Changes

The results of the analysis of the direction of the cooperation and the cooperation programme based

on the cooperation needs for the mitigation measures and the adaptation measures by damage item are

shown in Table 6-3.

The cooperation programmes are described with the classification of (i) cooperation
programme presented by the government of the recipient country, (ii) cooperation programme
confirmed by government of recipient country through discussion with the study team, and (iii)
cooperation programme recognized through evaluation of the study team as follows:

44




Preparatory Study on the Programme for Climate Change in the Pacific Islands (Agriculture) FINAL REPORT

(1)  Cooperation programme presented by government of recipient country

Through meetings and discussions with the Ministry, it was clarified that support services
provided from Japanese government, which widely covers overall sectors in cooperation with
donors, is strongly expected. The ministry strongly desires technical and financial assistance for
the following subjects:

(i) Capacity building for central and local government officers

- Dispatch of the expert to advise the government policy and administrative services to the
Ministry

- Dispatch of adviser as well as training for officials, aiming at capacity building for
awareness raising and enhancing the ability to resolve the issue, regarding policy,
administration, and extension

- Dispatch of experts for On-the-Job Training on data collection and strengthening
monitoring system

(i) Technical cooperation regarding promotion of agricultural activities

- Improvement of the crop cultivation and the farm management for the sustainable
agriculture mainly in the traditional farming practices (root crops, banana, etc.) and the
commercial farming (production and processing of coconut, fruits, etc.).

- Improvement of marketing infrastructure for stable supply of agricultural products
(storage, processing facilities, etc.), and collection and supply of marketing information
for export of agricultural products.

- Selection of varieties, which are tolerant to Powdery Mildew or other major disease /
pests and hot air temperature

- Introduction of new promising crops suitable to climate change

- Improvement of facilities as well as instrument in research stations, and implementation
of OJT for capacity development of officers in charge.

(2)  Cooperation programme confirmed by government of recipient country through
discussion with the study team
The above-mentioned cooperation programme was presented by the government of the
recipient country and any other cooperation programme was not added through the discussion
with the Study team.

(3) Cooperation programme recognized through evaluation of the study team

The above-mentioned cooperation programme was presented by the government of the
recipient country and any other cooperation programme was not added with recommendation of
the Study team.
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6.4

Mitigation & Adaptation Measures and Cooperation Programme for Cl imate Changes

As mentioned in the above, the Preparatory Study on the Programme for Climate Change in
Kingdom of Tonga in the agricultural production field has been conducted from such point of
view as grasping the condition of damages on the agricultural production, studying the needs for
cooperation on the premise of the institutional system and the human resources of the objective
country, confirming the consistency with the policy on the agriculture, and then selecting the
cooperation programmes with the strong necessity, the great urgency and the high priority.

Especially, regarding climate change, the ministry strongly expect some support activities that
is (i) enhancement of updating agricultural statistics to grasp the degree of damage properly,
(ii) capacity building for government staff as well as farmers to react future situation of climate
change, and (iii) improvement of farming practices against climate change as well as
enhancement of research and extension activities for improvement of crop productivity.

The cooperation programmes for Kingdom of Tonga finally selected from such point of view
are shown in Table 6-4, out of which the programmes with high priority are listed as follows:

(i) Capacity Building for Government Staff
(i) Improvement of Marketing System

(iii) Variety Selection

(iv) Enhancement of Updating Statistical Data
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Table 6—2 Cooperation Needs Matrix by Country

Country: Tonga

Mitigation measures Needs of country Cooperation of other donors and organizations Comment of
and adaptation ) Degree of Organization Aid outline Aid period Study team
measures<t Needs outline needs < name
@  Change of Drought and rainy Currently the
cropping season | period has shifted. cropping pattern
is not reviewed,
though cultivation
seasons of
. vegetables and
1 China na na
root crops are
slightly affected
due to drought.
Cropping season
would be shifted
in the future.
©@  Variety Drought period and Breeding of
improvement of | rainfall pattern drought and high
crops have been changed, temperature
so yield of coconut resistant varieties
(var.: local tall) has have not been
become down, carried out.
while Taro has SPC
been affected due 3 GTz na na
to shortage of China
water. Breeding of
resistant varieties
to drought and high
temperature for
fruits and Taro are
necessary.
®  Soail It is required to Promotion of
improvement improve soil compost
fertility 2 China na na preparation for
soil improvement
is necessary.
@  Measures to Powdery  mildew SPC Resistant varieties
pest and disease | for Taro is serious. 3 GTZ na na (species) are
China required.
®  Improvement of | Previously, packet It is not practical,
irrigation irrigation was but it is expected
facilities introduced. that vegetable be
However, that ’ il il il cultivated,
techniques is applying
expensive for supplemental
farmers. irrigation with
rain harvesting.
©® Drainage Flooding is come It is not so urgent
improvement out in residential 1 il il il subject.
area, but not in
farm land.
@  Soil erosion Planting of
prevention It is necessary at ) nil il il mangrove as well
coastal area. as some
vegetation is
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required..

®  Prevention of Currently it is not Countermeasures
§alt W.ater S0 serious. should be
intrusion to i i i ducted f
farmland ni ni ni c_on_ ucted for
(heightening of limited area.
dike, etc.)

©  Capacity Staff for policy It is necessary to
building formulation is do capacity
(policy, required. building for
administration) FAO na na awareness raising

and enhancing the
ability to resolve
the issue.

Construction of | Facilities of Rehabilitation is
research station | pasearch Station necessary.
and research . SPC
farm are required to be GTZ na na

rehabilitated due to
deterioration.

@ Improvementof | Marketing system Standard and
marketing sotrib It ; ;

‘  aari and distribution Promotion of marketing
system of agri. . .
p>rl0 ducts g system are Stabex (EU) export and na information are
(improvement developed. agro-processing required.
of roads, etc.)

@ ImprO\_/ement of | Extension It is necessary to
exten§|on. organization is promote capacity
organization ilable. but thei devel t of
and agricultural avai a. e, but their eve o.pmen 0
cooperatives, capacity can not extension staff.
etc. meet farmers’ Further

) FAO na na .
requirement. organization for
market and
distribution
should be
developed.

@ Other Introduction of It is not urgent,
mltlgatl_on and new promising but medium- to
adaptation itable t i i i | " ti
measures chJps suitable 9 ni ni ni ong term af: ion

climate change is could be required.
required.

@ Other Enhancement of It is required to
mltlgatl_on and organization for update.
adaptation dating statistical FAO na na
measures updating statistical

data
Note <1: Mitigation and adaptation measures mentioned above were determined as countermeasures against damages caused by climate

change through the work in field by the study team.
<2: The degree of needs of the mitigation measures and the adaptation measures to the climate change in the agricultural
production sector in the country are expressed with the degrees as follows:
Degree 1: Needs for cooperation for the concerned country is low.
Degree 2: Needs for cooperation for the concerned country is not low but not urgent.
Degree 3: Needs for cooperation for the concerned country is very much high.
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Table 6—-3 Direction and Programme of Cooperation Study Matrix by Country

Country: Tonga
Damage on Agricultural Product due to Mitigation measures* Basic Survey <4 Cooperation Needs Priority | § é @
B Adaptation measures ey —~1= 7 . 7 10 Y TR P <7 E
Damage Item<1 v P <5 g g g é 4 Sub 'c: “V; B 2 % g ; Sub r\ctn‘mcs of‘ g g
o & = |2 55 Total |2 & S 2 8 E 5| Total |other Donors S &
o = el T 5 Z& |22 8% <6 8¢
B 4 £ 8 g |52 53 S
[a} Z o E
— —
(DDamage or Shortage of soil 2.0 @ Change of 3 3 3 3.00 1 2 1.50 [China 2.75 |A, B, D
Production water (® cropping season F
Decrease by Improve. of
Drought Disease / Pests / 2.3] @ Measures to 3 3 3 3 3.00 3 3 3.00 [SPC 4.00 |AB,D
animal @ diseases and GTZ,
pests China
Salt water 2.0] @ Soil improvement 3 3 3 3 3.00 2 3 2.50 3.58 A,B,D
(@Damage or  |Submerge 1.0] ® Drainage 3 3 2 3 2.75 1 1 1.00 2.21 |F
Production Topsoil erosion 1.1 @ Prevention of 3 3 2 3 2.75 2 2 2.00 3.04 |AB,D
Decrease by soil errosion
Downpour Damage of 1.0] ® Drainage 2 2 2 2 2.00 2 1 1.50 2.25 |F
irrigation facilities improvement
(3Damage or High waves 1.0] ® Prevent. of salt 2 2 2 2 2.00 1 1 1.00 1.83 |F
Production water intrusion to
Decrease by agri. land
Cyclone (heighten of dike)
Strong wind 2.3] @ Change of 4 4 3 3 3.50 2 2 2.00 3.42 JAB,D
(lodging) cropping season
Flooding 1.0] ® Drainage 3 3 2 3 2.75 1 1 1.00 2.21 |F
improvement
Damage of 1.8] ® Improve. of 4 3 2 3 3.00 1 1 1.00 2.33 |E
irrigation facilities agricultural
facilities
@Sea Level High tide 1.1] ® Prevent. of salt 2 2 2 2 2.00 1 1 1.00 1.83 F
Rise (submerged / water intrusion
lodged) to agri. land
Salt water 1.1 (heighten of 2 2 2 2 2.00 1 1 1.00 1.83 |F
intrusion dike)
(®lncrease of  |Death 1.3] @ Improvement of 3 3 3 3 3.00 2 3 2.50 |SPC 3.58 JAB,D
Air crop varieties GTZ
Temperature Sterility 1.0} 3 3 3 3 3.00 2 3 2.50 |SPC 3.58 JAB,D
GTZ
(®Daylight Too much daylight 1.0] @ Improvement of 3 3 3 3 3.00 1 3 2.00 |SPC 3.17 JAB,D
crop varieties GTZ
Daylight shortage 1.0 3 3 3 3 3.00 1 3 2.00 |SPC 3.17 JAB,D
GTZ
© Capa. buid. FAO AB
@ (Policy, Admi., 5 5 3 5 4.50 3 3 3.00 |~ 4.75
: China
Extension)
Construction of spC A,B,D.E]j
@0 research station 4 4 3 4 3.75 2 3 2.50 |7 3.96
GTZ
and research
Improvement of A,B,C,E]|
marketing B
_ system of agri.
@ Sreiem o 1 4 4 4 4.00 2 3 2.50 [Stabex (EU) 1.08
products
(DOthers <9 (including
improvement of
Introduction of A,B,D
new promising
@ crops suitable to 3 3 3 3 3.00 2 2 2.00 3.17
climate change is
required.
Enhancement of AB
anization f
@ Oreanation for 3 3 3 3 3.00 3 3 3.00 |FAO 4,00
updating
statistical data
Weight 0.25 0.25 0.25 0.25 1.00 0.50 0.50 1.00
Weight 0.500 (5/3) * 0.500= 0.833 1.00
Note:  <1: Damage items transferred from Table 6-1.
< 2: Degree of damage transferred from Table 6-1.
<3: Each measures should cover activities for capacity building.
< 4: The degree of possibility based on the basic survey is decided in accordance with following criteria:
Level 1: No possibility and no effect.
Level 2: Possible but not practical and not adaptable to actual condition.
Level 3: Possible but priority level is low. Medium-term and long-term measures are required. Long-term effect is expected.
Level 4: Possible. Short-term measures are required. Effect is high.
Level 5: Possibility is high. Urgent measures are required. Effect is high.
<5: The degree of the needs of the concerned country is expressed with the degree obtained in Table 2.
< 6: As for the other donors’ action, no point is to be given in case that there is the similar project plan or under implementation. In case of no implementation plan and no
implementation, point (3 points) is to be given.
< 7: The total score on the priority ranking is to be the total of points calculated from the respective items with weights. The higher points show the higher priority ranking.
< 8: Considering the standard of cooperation programs of JICA, A: dispatch of expert / JOCV / SV, B: Overseas training, C: Development Study, D: Technical Assistance, E: Grant aid
project (construction / procurement), F: Grant aid project (civil engineering)
<<9: These measures are required to carry out as a part of food security measures under the condition of climate change.
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CHAPTER 7 INDEPENDENT STATE OF SAMOA

7.1 Adverse Impact and Damage due to Climate Changes and Basic Data

(1)  Adverse impact and damage data

The condition of damages on the agricultural production in Independent State of Samoa due to
the climate change has been grasped through the site visits and the questionnaire surveys to the
concerned ministries and organizations and to the farmers in the area.

The damages on the agricultural production due to the climate change are actually not
concretely grasped with the specific figures and are discussed only in a qualitative way. In
consideration of the said situation that the basic data such as the agricultural statistics are not well
prepared, it could be said that the analysis of the cause of the climate change is not well discussed
in such way of clarifying if the damages on the agricultural lands and products are being caused
due to the climate change or the mere sometime abnormal weather condition.

Information of the damages obtained through the survey and investigation is as shown in
Table 7-1. Major ones are listed as follows:

(i) There are few reports on land erosion as well as land collapse caused by rising sea levels..

(if) Taro cultivation in Samoa got devastating damage due to cyclone attack in 1991 and also
large outbreaks of Taro Leaf Blight in 1993. In this occasion, Taro Niue, which is a major
variety, had met serious damage of no production. Currently, geneplasm preservation of
taro and other major crops as well as breeding and selection of tolerant varieties have
been conducted.

(iii) Drought period with high temperature is longer than that of normal year due to change of
rainfall pattern. Therefore, there are some cases, which crop production has been reduced.

(2) Basic data

In addition to the above-mentioned damage information, the basic data required for more
precisely grasping the needs for the cooperation have been collected.

(i) Basic statistical information is supplied from Agricultural Survey 2000. This survey is a
sample survey for 10% out of total farm household, thus information on cultivated area
and production for the whole country is not available. Continuous collection of statistical
information is not arranged. In this case, it is difficult to analyse the effect of climate
change on crop production.

(i) Breeding and selection of tolerant varieties on high air temperature as well as pests /
disease of major crops such as taro, coconut, etc. have been conducted in cooperation with
USP and SPC.
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(iii) Ministry of Natural Resources and Environment has prepared adaptation plans to climate
change. Regarding agriculture, implementation of sustainable agriculture and food
security program will be expected to be carried out since May 2009, in cooperation with
GEF/UNDP.

(iv) Forestry division of the Ministry of Natural Resources and Environment is planning to
carry out a new project adopting the concept of agro-forestry instead of community forest
program supported by GEF/FAO. Project sites are limited in Savaii island.

(3) Activities of other donors

As for the agriculture sector in Independent State of Samoa, technical assistances of other
donors are not so active. However AusAlID starts technical assistance for policy making, thus it
seems that other donors’ moves could be active, depending on the future policy to be formulated.
Current situation of donors’ activities are shown as follows:

(i) AusAID has supported to formulate national plan for agricultural development.

(i) FAO and SPC have supported promotion of livestock industry, research, and extension.

(iif) As mentioned before, GEF/FAO and GEF/UNDP are going to start activities on climate
change.

1.2 Study on Needs for Cooperation

The cooperation needs that have been grasped through the site visit and the questionnaire survey to
the concerned ministries and organizations and the farmers are shown in Table 7-2. Further, the
cooperation needs are described with the classification of (i) cooperation needs presented by the
government of the recipient country, (ii) cooperation needs confirmed by government of recipient
country through discussion with the study team and (iii) Cooperation needs recognized through
evaluation of the study team as follows:

(1) Cooperation needs presented by government of recipient country

Intentions of the Ministry are shown as follows:

(i) Promotion of commercial crop cultivation is required in order to improve living standard
of farmers. Therefore it is required to find promising export commodities, strengthen plant
protection system, establish quality standard.

(if) Technical guidance by foreign countries for the mitigation measures (measures for
mitigation of the climate change itself) and the adaptation measures (measures to adverse
impact and damage due to the climate change).

(iii) Technical guidance by foreign countries for formulation of the policy, the strategy and the
action plan for the food security under the climate change condition aiming at
(i) improvement of marketing system, (ii) improvement of facilities in the existing
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research stations and fields, (iii) improvement of extension system as well as farmers’
organization, (iv) promotion of agro-processing, (v) promotion of irrigation facilities, and
(vi) promotion of animal industry.

(iv) Technical and financial aid to the capacity building required for the planning and the
implementation of project of measures to the food security as well as improvement of
statistical information system.

(2) Cooperation needs confirmed by government of recipient country through
discussion with the study team
The above-mentioned cooperation needs were presented by the government of the recipient
country and any other cooperation needs were not added through the discussion with the Study
team.

(3) Cooperation needs recognized through evaluation of the study team

As mentioned in the above, there is no quantitative damage data grasped from the point of the
climate change. It is necessary to establish the monitoring system and conduct the monitoring
activities for grasping the damage condition quantitatively and qualitatively in order to execute

effectively the concrete mitigation measures and adaptation measures.

1.3 Study on Mitigation & Adaptation Measures and Cooperation Programme for Climate
Changes

The results of the analysis of the direction of the cooperation and the cooperation programme based

on the cooperation needs for the mitigation measures and the adaptation measures by damage item are

shown in Table 7-3.

The cooperation programmes are described with the classification of (i) cooperation
programme presented by the government of the recipient country, (ii) cooperation programme
confirmed by government of recipient country through discussion with the study team and
(iii) Cooperation programme recognized through evaluation of the study team as follows:

(1)  Cooperation programme presented by government of recipient country
Through meetings and discussions, the ministry strongly desires technical and financial

assistance for the following subjects:

(i) Capacity building for central and local government officers

- Dispatch of the expert to advise the government policy and administrative services to the
Ministry
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- Dispatch of adviser as well as training for officials, aiming at capacity building for
awareness raising and enhancing the ability to resolve the issue, regarding policy,
administration, and extension

- Dispatch of experts for On-the-Job Training on data collection and strengthening
monitoring system

(i) Technical cooperation regarding promotion of agricultural activities

- Improvement of the crop cultivation and the farm management for the sustainable
agriculture mainly in the traditional farming practices (root crops, banana, etc.) and the
commercial farming (production and processing of coconut, fruits, etc.).

- Improvement of marketing infrastructure for stable supply of agricultural products
(storage, processing facilities, etc.), and collection and supply of marketing information
for import and export of agricultural products.

- Selection of varieties, which are tolerant to Leaf Blight or other major disease / pests and
hot air temperature

- Introduction of new promising crops suitable to climate change

- Improvement of facilities as well as instrument in research stations, and implementation
of OJT for capacity development of officers in charge.

(2)  Cooperation programme confirmed by government of recipient country through
discussion with the study team
The above-mentioned cooperation programme was presented by the government of the
recipient country and any other cooperation programme was not added through the discussion
with the Study team.

(3) Cooperation programme recognized through evaluation of the study team

The above-mentioned cooperation programme was presented by the government of the
recipient country and any other cooperation programme was not added with recommendation of
the Study team.

1.4 Mitigation & Adaptation Measures and Cooperation Programme for Cl imate Changes

As mentioned in the above, the Preparatory Study on the Programme for Climate Change in
Independent State of Samoa in the agricultural production field has been conducted from such
point of view as grasping the condition of damages on the agricultural production, studying the
needs for cooperation on the premise of the institutional system and the human resources of the
objective country, confirming the consistency with NAPA and the policy on the agriculture, and
then selecting the cooperation programmes with the strong necessity, the great urgency and the
high priority.
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Further, it is understandable that Ministry of Agriculture and Fisheries sufficiently recognizes
degree of future climate change, and thus the ministry desires the supporting activities for
capacity building, improvement of agricultural productivity (quality and quantity), strengthening
basic information (agricultural statistics), etc.

The cooperation programmes for Independent State of Samoa finally selected from such point
of view are shown in Table 7-4, out of which the programmes with high priority are listed as
follows:

(i) Capacity Building for Government Staff
(if) Improvement of Marketing System

(iii) Variety Selection

(v) Enhancement of Updating Statistical Data
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Table 7-2 Cooperation Needs Matrix by Country

Country: Samo

Mitigation measures Needs of Applicable Country Cooperation of other donors and organizations
. Comment of study
el ey . Degree of Organization Aid outline Aid period team
measures<t Needs outline needs 2 name

@O Change of Drought period and In the future the
cropping season | rainfall pattern cropping pattern

have been changed, . . . should be

2 nil nil nil .

thus change of reviewed and
cropping patter is changed.
necessary.

@  Variety Drought period and Besides breeding
improvement of | rainfall pattern of Taro varieties
crops have been changed, for export has

breeding of . . . been carried out.
. . 3 nil nil nil

resistant varieties

to drought and high

temperature are

necessary.

®  Sail Generally farm Steady clearing of

improvement lands have a lot of rocks from farm
rocks. Therefore 1 nil nil nil lands is required
land preparation is for vegetable
very difficult. farmers.

@  Measures to During rainy Breeding of Through
pest and disease | season,  diseases Taro Leaf Blight demonstration

and pests come (TLB) resistant activities, IPM,
out, but it’s not so varieties carried parmaculture,
serious. out by integrated farming
Regarding Taro, University of system, etc.
TLB resistant South Pacific should be
varieties have been spC (USP) under recommended.
disseminated, thus 3 USP financial support na
its damage is not of SPC.
S0 serious. Meanwhile,

IPM,

parmaculture,

integrated

farming system,

etc. have been

introduced

®  Improvement of | It is necessary to Packet irrigation Including certain
irrigation mitigate some as well as technique for rain
facilities damage of drought. hydroponics harvesting,

2 SPC 2008 .
vegetable demonstration
production were activities should
demonstrated. be promoted.

©® Drainage Flooding threatens It is not necessary.
improvement some residential

area, but drainage . . .
. 1 nil nil nil
improvement for

farm land is not so

important.

@  Soil erosion Some farm land Countermeasures

prevention has been washed . . . should be
. 2 nil nil nil
away during wet conducted for
season, due to limited area.
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effect of drought.

®  Prevention of In north-western Countermeasures
§alt W.ater area in Savaii should be
intrusion to . . . .
farmland island, salt water nil nil nil conducted for
(heightening of | intrusion is limited area.
dike, etc.) serious..

©  Capacity Staff for policy It is necessary to
building formulation is do capacity

required. building for
nil nil nil awareness raising
and having the
ability to resolve
the issue.

Construction of | Facilities of NUU Rehabilitation is
laboratory and | Agricultural necessary.
experimental .
field Research Station

are required to be

rehabilitated. nil nil nil
New facilities such

as pipe house and

green house are

required.

() Ir_npr_ove_ment of | Marketing system Rehabilitation on
distribution and distribution market
system for tem 1l infrastructure i
agricultural sys ej as well as ' _ _ infrastructure is
products quality standard nil nil nil also needed.
(including are not developed.
improvement of
road etc.)

@ Improyement of | Farmers are not It is necessary to
extens_lon_ satisfied with promote capacity
organization tensi . devel tof
and agricultural extension services evelopment o
cooperatives, due to low capacity extension staff.
etc of extension . . . Further

. nil nil nil L
officers. organization for
market and
distribution
should be
developed.

® Ot'h?f ) Introduction of It is not urgent,
mltlgatl_on and new promising but required to
adaptation itable t il il il ider it in th
measures crops suitable to ni ni ni consider it in the

climate change is medium- and
required. long-term.

Ot'h'er ) Enhancement of Enhancement of
mltlgatl_on and organization for . . . organization for
adaptation dating statistical nil nil nil dati
measures updating statistical updating

data statistical data
Note <1: Mitigation and adaptation measures mentioned above were determined as countermeasures against damages caused by climate

change through the work in field by the study team.

<2: The degree of needs of the mitigation measures and the adaptation measures to the climate change in the agricultural
production sector in the country are expressed with the degrees as follows:
Degree 1: Needs for cooperation for the concerned country is low.
Degree 2: Needs for cooperation for the concerned country is not low but not urgent.
Degree 3: Needs for cooperation for the concerned country is very much high.
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Table 7-3 Direction and Programme of Cooperation Study Matrix by Country
Country: Samoa

Damage on Agricultural Product due to Mitigation measures* Basic Survey <4 Cooperation Needs Priority | § é @
Damage Item< 1 ! Adlapiion MR 2 EER EEE Sub- |22 |25 £ 27 Sub- [Activities of <7 |z ¢
% <3 S d e Total |8 § g % S E Total |other Donors qu- &
8 g ERCICY = “8 |24 £ <6 S &
& 3 E g |52 3 S&
2 @ @ © 2% &
a = B 2
£l 2 &
(DDamage or Shortage of soil 1.6] @ Change of 3 3 3 3 3.00 2 2 2.00 |SPC 3.17 |A, B, D,
Production water ® cropping season F
Decrease by Improve. of
Drought Disease / Pests / | 2.0] @ Measures to 3 3 3 3 3.00 3 3 3.00 [spC 4.00 [ABD
animal @ diseases and
pests
Salt water 1.5] @ Soil improvement 3 3 3 3 3.00 1 3 2.00 3.17 |A,B,D
(@Damage or  |Submerge 0.8] ® Drainage 3 3 2 3 2.75 1 1 1.00 221 |F
Production Topsoil erosion 0.8] (@ Prevention of 3 3 2 3 2.75 2 2 2.00 3.04 |A,B,D
Decrease by soil errosion
Downpour Damage of 0.8] ® Drainage 3 3 2 3 2.75 2 1 1.50 2.62 |F
irrigation facilities improvement
(3Damage or High waves 0.8] ® Prevent. of salt 2 2 2 2 2.00 1 1 1.00 1.83 |F
Production water intrusion to
Decrease by agri. land
Cyclone (heighten of dike)
Strong wind 21 © Change of 4 4 4 4 4.00 2 2 2.00 3.67 |A,B,D
(lodging) cropping season
Flooding 0.8] ® Drainage 3 3 2 3 2.75 1 1 1.00 221 |F
improvement
Damage of 08 ® Improve. of 3 3 2 3 2.75 1 1 1.00 2.21 E
irrigation facilities agricultural
facilities
@Sea Level High tide 0.8] ® Prevent. of salt 2 2 2 2 2.00 1 1 1.00 1.83 F
Rise (submerged / water intrusion
lodged) to agri. land
Salt water 0.8 (heighten of 2 2 2 2 2.00 1 1 1.00 1.83 |F
intrusion dike)
(®Increase of  |Death 0.8] @ Improvement of 3 3 3 3 3.00 3 3 3.00 [SPCaMih A 4.00 [A,B,D
:\v‘r Sterility 0.8] crop varieties 3 3 3 3 3.00 3 3 3.00 [SPCaMih /) 4.00 [A,B,D
®Daylight Too much daylight 0.8] @ Improvement of 3 3 3 3 3.00 1 3 2.00 |SPCHMH S 3.17 |AB,D
Daylight shortage 0.8] crop varieties 3 3 3 3 3.00 1 3 2.00 |SPCHMiH A 3.17 [AB,D
© Capa. buid. 4.75  |AB
@ (Policy, Admi., 5 5 3 5 4.50 3 3 3.00 |SPCMEH A
Extension)
Construction of 3.58 |A,B,D.E
{0 research station 3 3 3 3 3.00 2 3 2.50 |USP, JICAA S
and research
Improvement of 4.50 |A,B,C,E]
marketing ,F
@ system of agri. 3 3
products 4 4 4 4 4.00 3.00
DFDI <9 (including
improvement of
Introduction of 3 3 3 3 3.00 2 2 2.00 3.17 |AB,D
new promising
@ crops suitable to
climate change is
required.
Enhancement of 4.00 |AB
@ CrEenizationfor | 3 3 3 3.00 3 3 3.00
updating
statistical data
Weight 0.25 0.25 0.25 0.25 1.00 0.50 0.50 1.00
Weight 0.500 (5/3) * 0.500= 0.833 1.00

Note:  <1: Damage items transferred from Table 7-1.
< 2: Degree of damage transferred from Table 7-1.
<_3: Each measures should cover activities for capacity building.
< 4: The degree of possibility based on the basic survey is decided in accordance with following criteria:
Level 1: No possibility and no effect.
Level 2: Possible but not practical and not adaptable to actual condition.
Level 3: Possible but priority level is low. Medium-term and long-term measures are required. Long-term effect is expected.
Level 4: Possible. Short-term measures are required. Effect is high.
Level 5: Possibility is high. Urgent measures are required. Effect is high.
< 5: The degree of the needs of the concerned country is expressed with the degree obtained in Table 2.
< 6: As for the other donors’ action, no point is to be given in case that there is the similar project plan or under implementation. In case of no implementation plan and no
implementation, point (3 points) is to be given.
<_7: The total score on the priority ranking is to be the total of points calculated from the respective items with weights. The higher points show the higher priority ranking.
<(8: Considering the standard of cooperation programs of JICA, A: dispatch of expert / JOCV / SV, B: Overseas training, C: Development Study, D: Technical Assistance, E: Grant
aid project (construction / procurement), F: Grant aid project (civil engineering)

<

©

: These measures are required to carry out as a part of food security measures under the condition of climate change.

60




FINAL REPORT

Preparatory Study on the Programme for Climate Change in the Pacific Islands (Agriculture)

so|qe1a3aA Jofew pue sdoto 1004 404 poyiau
UO13BAI3|ND 4O UOIJBUIWASS |P pue Juswdo|aAdp ‘3soduwoo

‘uo13e49dooo soJnseal | pue 48z||1349} OluBSJO JO UO|}ONPOJIUI UO paseg
wnipajy wnipajy wnipajy wnipay wnipay |BO1UY9a ] | BaJe 10|14 uo|1eldepy - JUSWSACIAW [10S Juawanosdul | 10§ L
) “J1e1s Jo juswdo|aAsp A11oeded puB ‘91n311sUl | wdey yolessed pue
719 91n111sul soJnseall | yoJeasad Ul juewdinbe pue sa131|I0B) JO JuUBWAAOJdW| | UOIIBIS  YDUBASDU
wnipajy wn1pajy wnipajp wn1pay wnipay ple jueJy 9dS yoJeasay uo|1eldepy UIpINg AI0edE) PUE SaNiioe Jo JUSWIAOIAW] | 4O uo0139n.43suo) 9
) ) ) ) 21n1118U1 ("398 ‘s11nJJ ‘1NU0209) SUlWlie) |B19J3Woo
yoeasay pue ('0}e ‘eueueq ‘sdoJo 300J) Sulwie) |e00|
‘uo13eJadood "AO3 8OO | soJnseall | Ylim 84n1|nolJSe o|qeulelsns JoJ |BlJ} UOIJeD|)IJop uoseas
wn|pay wnipay wn 1 pay wnipay ysiy |BO1UY9a ] 94dS pue |eJ3Ud) uo|3eidepy :53910eld bUlWIeS Jo JuswaAroidw] | SuiddoJo jo afuey) g
‘wolsAs 3ulJoliuow
3ulusayj3usils pue Uu01309| |00 klep U0 JJoddng elep |eollsiiels
"A03 |BOO| saanseal ‘Uo1309| |09 elep Apeals Joj Sulp|ing A31oede) 3uijepdn
