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Greetings from the Dean

Recently, natural disasters such as the Sumatra earthquakemit@nth volcanic
eruptions in Indonesia, the big Sichuan earthquake in China, the Indiaan O¢
earthquake and tsunami in Thailand as well as the most recent Tedwokguake and
tsunami in Japan attacked on agriculture and fisheries faciiitie&sia. In this
Symposium, we would like to compare information on the various impactstofal
disaster, and discuss the critical role of universities andnasénstitutions in the
remediation and recovery efforts to help stabilize food production ie ttasitries. |
hope we can learn a lot about this difficult problem through active discussions.
Dean, Prof Muneharu Esalﬁ
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Effects of the 2004 Indian Ocean Tsunami and Recomeon Aquaculture and Fisheries
in Thailand

Methee Kaewnern
Department of Fishery Management, Faculty of FisiseKasetsart University, Bangkok,
Thailand

At 07.58 am of 26 December 2004 the strongest @aatte in the world since 1964 with the
magnitude of 9.0 occurred under the Indian Oceatha@twest coast of Sumatra, Indonesia, had
triggered the cataclysmic tidal wave leading toésuai which hit and devastated 6 Andaman coastal
provinces of Thailand. It is a worst natural disashat affected massive livelihood in Thailand.
Over 8,000 people were died and more than thousare injured. It damaged or destroyed
thousands of houses, buildings, roads, bridges,adiner physical infrastructure. Total damages
were assessed at around 508 million USD, whileesgere estimated at 1,690 million USD. The
total of 2,198 million USD accounted for 1.4 percenGDP. The impact on the affected provinces
was quite severe. It was assessed to be equivmleme half of the combined gross provincial
product (GPP). In some cases, such as in the ¢d3butiet, damage and losses accounted for 90
percent of GPP, and in Krabi and Phang Nga, theg aund 70 percent.

The impact of the tsunami was spread over 6 Andaroastal provinces of Thailand (Phang
Nga, Phuket, Krabi, Ranong, Trang and Satun) wbarhprised of 25 districts 95 sub-districts and
412 villages. In total, the tsunami directly affstt1 2,815 households comprising more than 58,550
people. A total of 3,302 houses were destroyedlabod were damaged. Phang Nga accounted for
52 percent of total house destruction, followed Riyuket with 21 percent, and Krabi with 14
percent.

Phang Nga suffered the most in terms of human andaic losses (79 percent of the total
5,395 victims), Krabi was the second heaviest lofslife (13 per cent), but damages to
infrastructure and the business sector were highd?huket province, which suffered the most
serious damage to infrastructure of around 100anilUSD. Ranong, Trang, and Satun province,
suffered mainly from damages to aquaculture anttut#®n of fishing boats and equipments.

The reports of losses for fisheries and/or aquareilivere in 74 sub-districts and a total of 386
villages Fishing boats that have been reportedolodamaged are 894 large boats (over 10 meters
length) and 6,568 small boats (below 10 metergtlen Meanwhile, 110,129 units of fishing
gears such as gill net, fish trap, squid trap aab &rap were damaged. Beside the fishing boats and
gears, a number of fish landing sites in RanongnBha, Satun was also damaged.

For aquaculture, damage and loss of fish cage reuluere reported. Normally, cage culture
areas are in the mouths of estuaries, seaward @adslta and/or mangrove areas. These culture
areas therefore were affected with rapid risingensaind wave of the tsunami and resulted in the
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breakup of the cages and loss or escape of thisstMore than 1,224,000 Tof affected cages
were reported. Ranong province was the largestadreages impacted which amount of 856,060 m
Phang Nga province has also a large area of cagescted (140,870 ! Meanwhile the affected
cage area in other provinces varied from 23,6(@1t600 .

Most shrimp hatcheries were not damaged but thexereported of damage in Phuket and
Phang Nga with area of 73,300 and 16,100 mespectively. These effected mainly found in
medium scale operations. The loss of the hatchedekl affect supplies of post-larvae in Thailand
however it is still a limited percentage. There fae reports of damage for shrimp farm and fish
hatchery, however at least a damaged grouper lgtchBhuket was reported.

There was an established system for recovery ajisteeing losses in fisheries and aquaculture.
The Thai Department of Fisheries (DOF) establishéBisheries Rescue Centre” to coordinate and
collect of damage and loss information from affdgbeovinces. Primarily, data collected is focused
to the cases of lost or damaged fishing boat,rfslgiears, and losses incurred in aquaculture farms.
Losses or damage claims that may be eligible fwegonent compensation are registered at the
Provincial fishery office. The total Cabinet appedvbudget for RTG’s tsunami response is 5,252
million baht, of which, the DOF had 1,343 milliomlt approved to assist 27,828 fishermen. This
includes the repair of 3,426 small fishing boatsl &44 larger fishing boats. The compensation
criteria and rates were set up for fishing boahifig gears, aquaculture and labors.

Beside DOF, many international (such as FAO, CHARWKIAD etc.) and national
organizations including local NGOs played importesies in damages investigation and recovery.
FAO was a key international organization in assistaon fisheries and aquaculture, FAO assisted
the government’'s efforts to re-establish sustamdidgheries activities, rehabilitate affected or
damaged areas and restore fishermen livelihood® Feported that over 800 fish cages, 180,000
fish fingerlings, 18,000 traps (crab, squid andh fisaps) 3,000 sets of shrimp gill nets, 400 wood
pieces for boat repair and 300 fish cage nets, b3 engines and associated accessories were
supplied to fishermen. FAO also approved projectsigpporting the government on a technical
assessment to determine the fishing capacity lamel a stakeholder analysis for implementing
community-based sustainable coastal resource mangegeas well as empowering coastal fishing
communities for the development of their self-haedppacities. The project enhanced the
coordination capacity of the DOF under a joint DE¥O post-tsunami rehabilitation coordination
unit which established within the DOF. CHARM wa®ther international organization cooperating
with DOF generated project to introduce communigdd coastal resources management involving
local stakeholders and community people.

NGO and local organizations network played alsodrtant role in recovery. A number of
public organizations and NGOs have united and rizail themselves to form the networks for
rehabilitation of community and coastal resourdd® networks have worked to highlight problems
faced by the marginalized groups as a result oftsheami and facilitate the process to ensure
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appropriate immediate and long-term rehabilitatibmough people’s participation. They also
provided an immediate relief and ensured sustagnabtovery of community and the natural
resources.

Academic, research institutions and other relewaganizations not only in Thailand but also
abroad also played their key roles to support, sondnd/or produce information to supporting
damage investigation and recovery. Several researgjects were funded and conducted after
tsunami to study on current status, its impactd bot natural and social science aspects. The
National Research Council of Thailand (NRCT) andaiTResearch Fund (TRF) are the main
research funding sources of Thai's government pravided fund for various academic and
research institutes according to tsunami impacts @covery. Besides funding support, some
organization also played its role as data and méion provider for researchers. Geo-Informatics
and Space Technology Development Agency (GISTDARnsexample that provided satellite
images or remote sensing data for interested r&dser@: Research projects on tsunami impacts and
recovery in Thailand were not only conducted byiTiegearchers themselves, but many projects
were joined projects that the researchers came fiat®rnational organizations or aboard
universities.



Recovery of the Fishery Sector for “Build Back Beter” after the 2004 Tsunami:
Lessons Learned from Livelihood Activities in Fishng Community, Nangroe Aceh
Darussalam (NAD), Indonesia

Achmad Zamroni and Masahiro Yamao
Graduate School of Biosphere Science, Hiroshimaisity, Japan

1. On December 26, 2004, a large earthquake meas@iringn the Richter scale resulted from

the movement of two tectonic plates on the oceaor fhlong a 1,600 km length. Three months later,
another earthquake measuring 8.7 on the Richtée ecaurred on the nearby island of Nias. About
650 villages were affected by the tsunami thabfe#d and more than 50% (340 villages) suffered
damages. The west coast of Aceh was worst hit eytginami. About 80 coastal villages of Nias

were affected by the tsunami where more than 40p@@ple became homeless. According to the
final report of the Agency of Rehabilitation anddgestruction (BRR) for Aceh and Nias, 126,741

lives were lost, 93,285 people declared missin@,@M survivors lost homes and 750,000 people
lost their livelihoods (BRR, 2009) .

2. In the fisheries sector, 13,828 fishing boats werst, 27,593 ha of brackish fishpond
disappeared, 104,500 small to medium businesses affercted. In addition, the loss of 16,775 ha
of coastal forests (mangroveand 29,175 ha of reefs were documented (BRR, 200%). total
damage to fisheries was estimated to be worth d@rtl8% 600 million, with 50% of the total losses
in Indonesia. Small fishers, big vessel owners amvmembers, fish processors, workers, fish
traders, etc. were affected by the tsunami, anastirall kinds of fisheries business had suffered
great difficulty in their operation. The aquacudtusector contributed 16% of the total fish
production, supported about 4% of the provinciaremmy and 94,000 people were employed in
47,000 ha of brackish water facilities (local nataeibak). The impact of the tsunami was not only
in tambak physically, but also in terms of cultivated lafidelihoods and capital. At present, these
sectors have already improved beyond the rehahlitaand reconstruction phase. FAO noted that
20,429 ha (42.9%) of brackish water in Nangroe Adzdrussalam (NAD) represented lost
production capacity. About 7,300 ha of brackishevatere heavily damaged and another 1,000 ha
was lost due to the coastline shift. Related withaistructure, 810 km (66.8%) of irrigation charsnel
and 193 units of hatcheries were severely damaBadlif and Budiman, 2005). Furthermore,
about 19 units (0.37%) of TPI (places of auctio®revdamaged, 32 of 72 units of fish landing
facilities (PPI) affected by tsunami, 9,563 of I&Qunits of fishing fleet had been affected by the
tsunam.

3. This paper aims to review the recovery of the figlmector after the tsunami by referring to
problems and issues about marine and fisherieditgagon, and to learn the lessons of community

1 The fishing fleet included 3,969 units (41.5%) of boats without motor, 2,369 units (24.8%) of boats with outboard motor and 3,225

units (33.7%) of motor boats sized between <5 GT and 50 GT



based participation for rehabilitation and recamgion of the fisheries sector affected by the
tsunami in NAD. This study is mainly based on htere review with supplemental information
from additional surveys.

4.  Since the mid-2005, various donors, including imé¢ional non-governmental organizations
(NGOs) came to assist the Government of Indon&a@) (in starting aquaculture rehabilitation and
livelihoods of tsunami-affected fishers. In aquaad, the FAO in cooperation with the Ministry of
Marine Affairs and Fisheries (MMAF) and the Ausi@al Centre for International Aquaculture
Research (ACIAR) published and promoted 15 steps gsideline for aguaculture rehabilitation in
Aceh, which was divided into three stages: firstyy assessment, community mobilization and
planning. Second was rehabilitatibnThird was crop management and exterfsigPadiyar et al.,
2005).

5.  The process of reconstruction and rehabilitatiomafine and fisheries sector in Aceh and Nias
was made possible by several actors. 1) The Godbksited a coordination body called
Reconstruction and Rehabilitation Body (BRR)It seeks to ensure community participation,
maintenance of quality standards, identify problemaps and help finding solutions in close
collaboration with government bodies, NGOs, comriegiand civil society. 2) Government fishery
institution such as Ministry of Marine Affair andskeries (MMAF) was involved in planning and
coordinating the multilateral and bilateral progedhcluded in facilitating counterpart of fishery
programs. 3) United Nations (UN) and internatidirancial institutes such as FAO collaborated with
MMAF in producing a series of assessment relate@abilitation, damage in various fisheries such
as capture fisheries, aquaculture, boatbuildinfyastructure and fish processing. Meanwhile, ADB
supported some components for rehabilitation ohefiies, namely; community empowerment,
rehabilitation of small-scale capture fisheried)atalitation of aquaculture facilities and prodocti
systems, rehabilitation of small-scale fish langiramd post-harvest facilities, coastal rehabittati
and support services for restoration and provisin.International and local NGOs and many
international donors contributed to the rehabititatof fisheries and fishing community, not only
fisheries exclusively but also non-fisheries. Inadional donors such as JICA, Oxfam, Mercy Corps,
ICR, UNDP, have distributed the aids to supportiotss economic activities. 5) Traditional

2 The steps: a) Village entry and primary assessrbg@mapport building and motivating the farmersparticipatory detailed need
assessment, d) cluster mapping, e) farmer grodgibgj and f) participatory rehabilitation planning

3 This stage includes farm and canal re-constmicéind planting the mangroves.

4 This stage has seven steps, a) crop planningréoitizing the better management practices, brprement of farm inputs, c)
extension services, d) management of common wegeurces, €) marketing farm produce, f) monitoand evaluation and g) sharing
experiences

5 The main role of BRR was to coordinate the disborent of aid funds and ensure that they are dfedieely, quickly and

transparently.



institutions such as tRanglima laot® has existed in the coastal areas of Aceh sincd"tieentury. In

this case, théPanglima laot coordinated in debris clean up, gave living alloees to families,
organized a province-wide prayer meeting, consudtetticoordinated government and donor activities,
and provided training for fishers in cooperatiothrgeveral NGOs (Pomeroy et.al., 2006).

6. MMAF of Indonesia has adopted the policies to nesthe economic condition of fishermen,
fish farmers and people who lived in the coastehal emporary employméntvas created to recover
temporary economic activities in the work for casheme. It aims to help people with cash payment
in order to fulfill their daily needs. The workirggpital was given to both fishermen and fish fasner
to re-start their business. Of course, it was stpgdawith technical assistance coming from thegigv
sector especially banks to provide the means fouilding infrastructure. Further effort was
conducted to develop fishery activities, such asehabilitation of capture fishery, 2) rehabilitet of
fish culture, and 3) rehabilitation of fishery iastructure. Rehabilitation of capture fishery ainied
encourage fishermen to go to the sea again andaserproduction of fish and simultaneously to
ensure economic ability of fishermen. Rehabilitatad fish culture was aimed to boost fish productio
in existing fishponds otambak with technical assistance that provided baby Bsfsmeds) or fries,
feed mills, pesticides etc. Besides, MMAF had rdhated fishery facilities such as fish landingskea
fishery port, hatchery, fishery quarantine statod fishery school.

7. According to some reports, there are at least mnm@pblem issues in the rehabilitation of the
tsunami affected fishing communities; 1) coordioatand control, 2) competition and 3) complaints.
The international community includes internatioMdGOs, UN agencies and the Indonesian
government including military authorities providedmediate relief. Unfortunately, they lacked the
coordination on needs assessment, approaches aighientation. In some cases, local government
such as district and sub district ignored minimuandard and scientific norms in the adjustment of
the agenda and regulations from the agencies Hiece were many strategies of interventions to the
problem. There was a lot of money to spend andrgijghloU with local governments in beneficial
activities, but they lack an integrated concephaHly, local communities often did not know whom
they should address and where they had to redtstar protest and criticism. However, since BRR
was established, rehabilitation and reconstrugtimeess gradually became more effective.

8. Low and unsuitable quality of some aids such as libats was observed in the case of
unsuitable designs of boat for local condition, Iguality of materials, low ability of technicianstc.
In this case, the small boats given to small fistear were more effective than those of larger sizes.

6 In general, the tasks of the Panglima laot amotdrol all customary sea law decisions, coorditiishing ventures, resolves disputes
and conflicts, administer all traditional sea ceveias, attempt to improve the standard of livinghie area, and, at the provincial level,
act as a link between the fishing community andidets (other communities and government).

7 Temporary employment activities: boat repair,goleaning, irrigation water cleaning, re-constrtemals and other cleaning

activities.



The smaller boats were more important for smalidisnen for going back to the sea to catch the
fishes.

9. Finally, rehabilitation and reconstruction aftetural disaster need extraordinary efforts in order
to maximize their impacts. At first, a simple dgsiof re-development concept, uncomplicated
bureaucratic procedures and greatest commitmerdagthe people are needed to start a better work.
These principles could be used to support an azgtian that has a flexible work system (such as ad
hoc organization), which operates for reconstrictind rehabilitation. A community-based livelihood
program is a suitable approach to encourage figlerand fish farmers to involve them in
rehabilitation activities and restore them to ndrnife. StrengtheningPanglima Laot as a
local-traditional institution is needed to improtheir capacity and maintain information flows from
and to the coastal communities.



Post-disaster (The 2011 East Japan Disaster) recoyelans in Miyagi: Reconstruction
of macroalgae aquaculture and new development of grioalgae production

Hiroshi SasaRiand Hiroshi It4
'Senshu University of IshinomaKiyliyagi Prefecture Fishery Technology Institute, alap

The Great East Japan Earthquake (magnitude 9.Q)reccat 14:46 JST on Friday, 11 March
2011, with the epicenter approximately 80 km e&sstinomaki, Miyagi. It was the most powerful
earthquake to have hit east Japan. The earthquggered extremely destructive tsunami waves of
up to 40.5 m in_Miyako, Ilwate. The massive tsun&itied thousands of people and flooded
nearly half of the city Ishinomaki. In addition lmss of life and destruction of infrastructureg th
tsunami caused many nuclear accidents in the Fukadluclear Power Plant.

What do people need in disaster areas? For exapgiple who lost their houses and jobs
need temporary houses, jobs and money. Fishermaguaculturists who want to restart their
works, need new fishing boats or restored aquaeufacilities. People who hope a step forward
than before, need developments of new industry walbs using unused natural resources.
Recovery activities have begun to rise up from disaster in Miyagi as well as in Iwate and
Fukushima. The present report looks only at somthe ongoing activities of industries using
aquatic biological resources in Miyagi. One of nthes the post-disaster reconstruction of
aquaculture with macroalgae (seaweed “Nori”) to-g¢ieaster level, and the other is the
post-disaster plan of new development of microalgdastrial production.

In Miyagi, all sea-based facilities (rafts with birag struts) for seaweed aquaculture (“Nori”)
were destroyed, and most of shore-based facifbeprocessing and making manufactured “Nori”
are unavailable due to tsunami attacks. Then tbduygtion of “Nori” in 2010-2011 decreased to
390 million sheets yedr being 56% of the average yearly production. &ater the “Nori”
aquaculture industry is being restored and recocd by intensive efforts of aquaculturists and
communal supports both by the Miyagi Fishery Coafiees and the Miyagi Prefecture Fishery
Industry Institute. Main approaches for the recgae (1) to obtain new seed spores from outside
Miyagi, (2) to know environmental changes aroundéasylture areas due mostly to the ground
sinking, and to maintain sea-based facilities ffeative spore fixing and nursing culture processes
in optimum environmental conditions as much as tleey. In addition to these technical
approaches, (3) cooperative networks will haveg@iganized using available sea- and shore-based
facilities.

One of the post-disaster plan of new industry dgsmlent using unused natural resources is to
make use of marine “microalgae“. Microalgae cantgids (<20%), and some of them with high
lipids (>30%) are of great interest in the seahmass-oil producing crop (e.g. biofuel). Marine
microalgae have advantages for fuel productiortivelado land plants for the reasons that (1) the
rapid growth rates (high GQuptake, rates), (2) the higher lipid and hydrooarbontents, and (3)
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the higher production efficiency in terms of biomgwoduced per unit area. Furthermore, the
microalgae production plants can be built in disaareas, primarily because afflicted people need
to reutilize extensive damaged rice fields flootgdaltwater of tsunami and depressed lands due to
ground sinking at waterfronts which will never beed as rice fields and residential areas. One of
the promising microalgae Nannochloropsis sp. of <5um in diameter which is known to have high
lipid contents. Brief summary of our study is adldws. The maximum cell density of
Nannochloropsis sp. reached to >¥enl™ in laboratory culture bottles. The cells beconwated
(rich in lipids) under low temperature (<), which can adapt to natural winter temperatare i
Ishinomaki. The cell yields (cell density x celblume) in an outdoor culture tank can be
maximized through the year under controlled coodgi (optimum incubation time, and enough

supply of nutrients and GCetc.). The maximum cell yields will be profitabdes lipid-producing
microalgae.

What do we have to do next are (1) to find othetepuwal algal strains such as
Aurantiochytrium sp. which possibly grow faster th&annochloropsis sp., (2) to know how to
maximize cell yields in outdoor big culture tanksespective of season, (3) to extract effectively
useful lipid constituents (e.g. EPA), and (4) tdlatmorate closely with chemical and mechanical
engineers, and specialists of business managemehish will lead us to develop new
industry of microalgae.

Although the recovery activities need to be sumabfinancially, the recovery plans mentioned
above of local level initiatives does not require tcomplex and time-consuming processes of
governmental level with long-term reconstructiorard. These activities should contribute to
improving the conditions of afflicted people thréughe revival of aquaculture and biological
resource industries, and go beyond the simplenagia of pre-disaster levels, but step forward the
creation of more sustainable livelihoods.



International Agricultural Assistance in the 5.12 Wenchuan Earthquake Areas: Is
Agro-input Voucher the Answer?

Yuansheng Jiang, Hua Guo and Gang Fu
College of Economics and Management, Sichuan Afjuial University

Abstract: It was imperative to assist agriculture in disasfégcted areas with agricultural inputs
because home rebuilding was their priority, whield laimost depleted them of money. Agricultural
input voucher program (AIVP) launched by the Food @griculture Organization of the United
Nations was an innovation for international agtietdl assistance to disaster-affected areas and was
for the first time used in the 5.12 Wenchuan earte stricken areas. First of all, this paper byief
introduces the operating procedures and mecharigiVV®. The major objective is to evaluate the
impact of agro-input voucher programs on agriceltdivelihood of farmers based on a dataset
collected from a 454-household questionnaire suriRssults demonstrated that the AIVP had a
positive impact on agricultural production, rutigklihoods, local agro-input markets, and was more
efficient in assisting the affected farmers in oeisig their production and livelihoods comparedwit
direct input distribution program (DID). Resultsalindicated that the beneficiaries prefer AIVP
over DID approach. Some experiences and lessoma fle program implementation were
summarized. It concludes with a few recommendationperfecting the procedures.

Key words: Agricultural Inputs Moucher, Evaluation, lessons

1. Introduction

The Wenchuan earthquake on May 12 of 2008 andlhermally strong rains that followed
not only deprived hundreds of thousands of peoplees and made millions families displaced but
also caused a huge loss to agricultimeorder to restart the rural farmers’ agricultypeoduction to
secure their livelihoods, a total of US$2,261,391uad donated by Sweden, Belgium, Luxemburg,
Latvia, as well as FAO itself were utilized to ash agricultural production in the worst-disaster
areas. The international agricultural aid execubgd FAO included four projects coded as
OSRO/CPR/801/BEL, TCP/CPR/3108, OSRO/CPR/802/LUd @$RO/CPR/803/SWE and were
implemented through two approaché&irect Inputs Distribution (DID) and Agricultural Inputs
Voucher Program (AIVP). The Food and Agriculture Organization tietUnited Nations (FAO)
used to assist the disaster-affected farmers byiging agro-inputs via DID program. It has
frequently been criticized for its limited choickioputs, late arrival, and arbitrary decision aeds
of farmers’. The AIV Program was a tentative progrianovated by FAO to address the problems
with DID program and used for the first time fotamational agricultural assistance in the 5.12
Wenchuan earthquake affected areas in China.

In general, a voucher is an official piece of paphich is worth a certain monetary value and
which may be spent only for specific reasons orspecific goods. Agricultural input voucher is
issued by Chengdu office of the FAO and the Depamtrof Agriculture (DoA) of Sichuan that can
be used to buy agro-inputs in designated agro-irgbortes. There have been a few reports of
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fertilizer subsidy vouchers in African countriegy.e Malawi, Mozambique, Zambia (Dorward, 2008;
Longley, 2005). However, it is for the first timeat an international agricultural assistance to the
disaster-affected farmers is being implementeduiffincan approach of agro-input voucher. The most
important difference between agro-input voucherthig international aid program and African
fertilizer voucher is that Al voucher being a coetpl substitute of cash can buy any agro-inputs in
designated input stores, while African fertilizevucher can only be exchanged for fertilizers. The
fertilizer subsidy through voucher in African coues had a significantly positive impact on the
agricultural yield, given that African countriesvieaa fairly low level of fertilizer utilizing (Lonlgy,
2005). The Al voucher offered farmers a high degrefleeedom in the selection of proper inputs in
accordance with their practical needs, types opgrand farming season. This may have a larger
effect on agricultural yield and income enhancement
The implementation of agro-input voucher prograeiudes about 12 steps. We would like to

introduce six key steps. The first key step is étec the beneficiary households following six
criteria with the assistance of local officials awitlage leaders. At the same time or after the
beneficiary selection, the FAO staff must carefullgsign and print the agro-input voucher to
prevent fraud. The third key step is to selectghalified input suppliers. This step takes long and
includes many small steps such as to establisteetis®y committee, to generate a list of agro-isput
and to negotiate prices based on a price surveyfdurth key step is to train dealers and farmsrs a
well as local cadres concerning the instructiorvaniicher use. The fifth key step is that the FAO
staff distributes the vouchers and the benefickeyseholds exchange vouchers for the ago-inputs
at their own choice. The sixth key step is to hthee verified vouchers reimbursed by FAO. This
takes long time because AlV program is an innogatipproach that has not been familiar to FAO
officials, so the procedures need to be carefutlgcked up. Figure 1.1 shows the implementation
procedure of the AIVP.

The main objectives of the paper are: (1) to sunmaahe experiences and lessons of the AIVP
implementation; (2) to evaluate impacts on agrigeltand farmers livelihoods compared with direct
input distribution approach.

11



DoA¥FAO BoA¥Village leaders
Designing & : —
printing vouchers Selectlng.b.eneflaary
B ; v
Price survey & | Quotation of dealers |
setting
v VL
v
Selecting committee |
v
Selecting & contracting
dealers
v v
| Training dealers & | | Preparing three-copy invoices
v
| Big day: us¢ing voucher | | AD banner & invitation of local media
+ v
| Monitoring | | Verify vo'ucher |
v
Evaluation | | FAO |

Figure 1.1 the implementation procedure of the AIVP

2. Data sources and analytical method
2.1 Data resources

The data of this study was mainly from a surveyaafr categories of people related to the
implementation of project: (1) the administrativergonnel in the FAO facility (ERCU); (2) the
officials of the Bureau of Agriculture (BoA); (3)hé rural households (beneficiaries and
non-beneficiaries) and (4) the agro-input dealersthie disaster-hit counties. The survey was
conducted through questionnaire responding anddaigs group interviews.

However, the impact evaluation was mainly basedigriculture Inputs Voucher Assistance
Survey (AIVAS) to 454 households in 6 TownshipsSokorst-affected counties. Finally 204 AIVP
beneficiary households and 150 DID beneficiary lebiotds were selected and surveyed. In addition
100 non-beneficiary households were also surveyed aontrol group. The distribution of the
sampled households in each village is shown ineTabl

12



Table 1. AIVAS Sample households Distribution

County Township Assistance approach Number of saimpliseholds
. . ) DID 19
Shifang Jiandi )
Non-assistance 23
AIVP 123
Mianzhu Guangji DID 58
Non-assistance 18
. . DID 29
Jiangyou Jiuling _
Non-assistance 24
AIVP 81
Anxian Tashui DID 20
Non-assistance 19
] Yuli DID 24
Beichuan ] )
Leigu Non-assistance 16
Total 454

2.2 Analytical method

The method of Cost-effectiveness Analysis (CEA) waed to evaluate the efficiency of AIVP
compared with DID. CEA is a specific type of ecomommnalysis in which all costs are related to a
single, common effect. Decision makers can use dompare different resource allocation options
in like terms. It is a comparison tool and not omglicates a clear choice, but also evaluates optio
quantitatively and objectively based on a definextieh. CEA can compare any resource allocation
with measurable outcomes. Here we briefly explai@ tost-effectiveness analysis and use it to
compare the voucher approach with the direct sufjlg steps usually included in the construction
of a cost-effectiveness analysis are as follows:Sfiecify objectives and identify constraints; (2)
Formulate alternative means of meeting objecti83; Estimate costs of each alternative; (4)
Estimate the effective attributions of each altéwes (5) Select the best alternative.

The costs and benefits are usually categorizedrest @r indirect costs or benefits. Direct costs
include research and planning expenses, initialtadaputlay, maintenance and operating expenses
over the project’s life. Some items of direct cesli be difficult to estimate because they are
implicit. For example, the cost of using governmewned resources in the project would be
estimated using an opportunity cost approach. déatlicosts are generally external costs such as the
outputs of the project not accounted for in outlalthe government for project components. These
kinds of costs are always difficult to estimate diexe of its partial non-market nature. Nonetheless,
they must be considered in the analysis. On theflisrside, direct benefits generally accrue to
users of the voucher project. Much like the indireosts, indirect benefits stem mainly from
externalities.

13



3. The assessment of the FAO assistance through the\Ai

The assistance of FAO delivered through the AlVgpam aims to help farmers restart
agricultural production and to help local agro-inpuppliers in restoring business. As can be seen i
Table 2, in general, 1,427,900 Yuan worth of voushweere distributed under two projects with the
funded money to 2,245 beneficiary households. @fth1,166,900 Yuan worth of vouchers were
distributed to 1,875 households in Guangji and Tuif@wvnships in Mianzhu County, while the rest
were received by 370 households in Tashui Towngtngian County.

The expected result of the AIVP compared with DEDthe diversification of the inputs
exchanged by vouchers. Therefore it is interestingalculate the composition of the agro-inputs
purchased by the voucher recipients. In the cagguaingji, the beneficiary households exchanged
vouchers for 4 categories agro-inputs of themjlieet accounts for 93 percent of the total sale,
pesticide, seed and agro-tool account for 4%, 2#1af6 respectively. In Tashui town of Anxian
County, totally three categories of agro-inputseverchanged by vouchers: fertilizers, pesticides
and agro-tools, which account for 81%, 3% and 18%pectively. Despite of 3-4categories, there
are totally 20-25 varieties of agro-inputs, faraisified than 2 varieties of fertilizers through[DI

approach.
Table 2. Voucher allocation per Project per County
County Township Amount (RMB) Project No. Beneficiary households
Mianzhu Guanai  350.000 Yua OSRC-CPFR-80z-LUX 70¢
Tumer 816,900 Yua OSRC-CPF-803-SWE 1,167
Anxian Tashu 261,000 Yua OSRC-CPF-803-SWE 37C
Total 1,427,900Yua 2,24"

Source: FAO Household survey database

It is the diversity of inputs that enables the Wiy farmers to increase agriculture yield per
hectare, income and then consumption. The impacAIdP is to be assessed based on the
assumption that all the sampled beneficiary houdshdid not have statistically significant
difference in basic characteristics and the difieesin yield, income and consumption may only be
attributed to assistance approach, through AIVBIor.

3.1 The impact

(1) The impact on agro-production. Statistics showed thaIVP made an absolute positive
effect on the agro-input purchase and the farmec®me. On average, the surveyed beneficiary
households purchased 6213.6 Yuan worth of inputdeetare, while AIVP households purchased
6763.8 Yuan worth of inputs per ha and DID housgh&122.8 Yuan per ha. Obviously, the AIVP
farmers invested intensely in farmland in comparigath DID households. The AIVP households’
average agro-product value was RMB 1,363.8 Yuanhpehigher than that of DID households,
indicating a more apparent effect on enhancingatt®-product value. As a result, the average
income of the beneficiary households grew.

(2) The impact on income.Statistics showed that the total income of all theveyed
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beneficiaries in 2008 was RMB 10,922.6 Yuan peitaapnd fell to 9,224.8 Yuan in 2009, a decline
of 15.5%. This was because of a large amount oktea income from the government, NGOs or
their relatives in 2008. Yet the average total meger person of the surveyed AIVP households in
2009 still rose by 0.78% compared with the year80@hile the DID and non-beneficiary
households witnessed a sharp drop in average inpemeapita, indicating the significant positive
effect of AV programs on the income enhancement.

(3) The impact on consumptionEconomic theory suggests that both AlV programs &l
programs should have income effect and then theflogary household would spend more on living
consumption. An indicator of the monthly expenditis a good measure. The average monthly
living expenditure of the surveyed households iaseel from 1,067.9 Yuan in 2008 to 1,124.27
Yuan in 2009, with a growth of 5.3%. The averagenthly expenditure of the surveyed AIVP
households increased by 8.8%, the growth rate wétlea higher than that of DID program
households. The monthly expenditure on food, adattyest share of the living consumption, of the
investigated beneficiaries went up from 575 Yua2008 to 617 Yuan in 2009, with an increase of
7.3%.

(4) The impact on agro-input dealersResults demonstrated that despite a small risken t
total annual agro-input sales, the sale voluméeffertilizers in project implementing month was a
little higher than that of the same month in 20Q%erall, the sale revenue during the voucher
project month was RMB 76,855 Yuan higher than tifathe same month in 2007, an increase of
15.5%. Sale revenue of agro-inputs such as pesticideeds and agro-equipment increased
considerably too. The wholesale and retail saleagnb-equipment grew by 44.79% and 50.2%
respectively. Similarly, the wholesale and retailomnt of seeds increased by 13.0% and 20.9%
respectively. So the designated agro-input dealkemgfited much from the voucher projects.

3.2 Cost-benefit analysis and preference

By computing the ratios of effectiveness to cagnoney terms of the AIVP and DID, the cost
effectiveness analysis (CEA) produced a resultEi@tratios of the AIVP and DID were 1.564 and
1.207 respectively. The result indicated that gitreproject costs including the direct and indirec
costs, AlV programs were more effective in assistigriculture rehabilitation than DID programs
did. A preference survey of the 454 householdswsasl to verify the result of the cost effectiveness
analysis. Statistics showed that 55.5% of the swddarmers preferred an AIV program over a
DID program, while only 17.2% had an opposite mefiee. So the AIV program was much more
preferable than the DID programs. This innovatidroudd be extended to more agricultural
rehabilitation and restoration programs in disaatfcted areas.

In brief, all the results and analysis demonstrated the AIVP made a positive effect on
agricultural production, rural livelihood, local ragnput markets, and was more efficient in
assisting the affected farmer in restoring theadpiction and livelihood.

4. Lessons from the implementation of AIVP

First of all, some of the villagers unqualifiedlieneficiary were not satisfied with the AIVP
and this increased difficulty of the BoA work. Teeven pre-set criteria were useful for the selactio
but some additional standards like cultivated aed whether or not being engaged in a specific
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production (garlic or fruits) made many unqualifiermer unsatisfied with the AIV program.
Because the earthquake was a covariate crisisliftheavillagers, an improvement in this step is
quite essential. With regard to the restrictionghia varieties of voucher-convertible agro-input,
some agro-inputs that the farmers in fact needew wet listed within the convertible range. In
short, the design of the project did not adequatehsider the different needs of different farmers.

Secondly, the steps of price setting and reimbuesértake long and the qualified dealers are
not adequate. The designated dealer selection mwasconsuming and related to commercial
interests. The criteria of a qualified dealer iield a license, fixed business place, abundant stock
and good post-sale services. This was too muclpewdnted more dealers who were actually local
farmers to benefit from the programs. Price negjotiawith the dealers was based on an overall
price survey by the national expert at the proaht@vel and in the local market. Of course, this
took a lot of time. The fact that some of the sndagsignated dealers did not have their own bank
account did not meet the basic requirements anck reache trouble in reimbursement. At the same
time, the number of designated dealers was noicerff for forming a competitive market. This
may cause a monopoly or an oligopoly.

Thirdly, a seven-day trade period was too longokemeficiaries to exchange their vouchers for
agro-inputs. A long period might enhance the chasfceaud. As a result, the cost of monitoring
went up accordingly. In the second and third rotledexchange period was being shortened to three
days.

Fourthly, some important agro-inputs were not ideldi in the agro-inputs list. The feedstuff
for pigs was a case in point. In 2009, the livelsiodustry accounted for more than 50% of farmer’s
net income per capita, and pig-keeping was thearpitlf livestock industry. The restraint of
assistance in crop might hinder a quick growthaofrfers’ income.

Finally, the cost of implementing AIVP incurredDmA and BoA was higher than that of DID.
Results and calculation showed that the AIVP cesis really higher than that of the DID, this
included the expenses of the transportations, acumtations for the market survey, training, cost
for the employees, and especially the time coserdfiore, any measures to curb the costs might
help improve the efficiency of AIVP. Besides extasts to FAO and BoA, the designated dealers
had to undertake a fair amount of financial expsnsecurred due to stock-in-trade, e.g., the
interests they had to pay the bank if this amo@imaney had been loaned from the banks.

5. Recommendations for improvement

First of all, selecting beneficiaries should foausthe worst-affected farmers by reducing the
voucher value. In order to take aim at the workteaéd farmers, the criteria such as the death of
family members, the female-headed family and tH&pse of home should be given the highest
priority. Findings indicated that 700 Yuan worth wuchers per household were a little higher
compared with their needs. If the assistance védueeach household were reduced half, more
disaster-affected farmers could have been aidedngitie total donation value. In addition, the
families who have migrated to the city and areamgaged in agriculture should be excluded.

Secondly, the designated dealers should be suffiéd@ competition, and prices should be set
one week before the big day. To prevent a monopobn oligopoly, there ought to be three dealers
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or more. Dealers should be geographically and redsy close to the households. Information on
dealers should be readily available. The dealessildhbe reminded of preparing triple-receipt for
writing down the transactions. To allow more snuhlers to participate in the AIV program, the
dealers must be subsidized a proportional shdfiearicial expenses.

Thirdly, an instruction for voucher used for traigishould not be complicated. The inventory
and price list should be clear to facilitate thelenge and to assure the negotiated prices. The
training of beneficiaries being scheduled before idsuing of vouchers could reduce time costs.
With regard to the training materials on voucheg,me page of instruction would be enough. An
inventory and price list with 2-3 pages is quiteesgial.

Finally, the coupon should be designed carefutigt printed colorized to fight counterfeit. A
very important measure against fraud should beesigd a counterfoil of the voucher, which should
be drilled and then make the vouchers easily begalpart. The positive face of the voucher should
contain the randomly started code, the face vaheeunit of the issuance, complaint phone number
etc. The negative side of the voucher should bayded with blank of the signature of the farmer,
ID number, and address of farmers’. When distritguthe vouchers, the farmers’ name must be
registered in accordance with the code in the Steggion list of the vouchers". FAO staff should
entrust a competent printing company to print thrized vouchers. In order to prevent farmers
from exchanging the vouchers for cash or from pasolg daily necessities, the suppliers must nalil
a receipt with vouchers and filled in the namethefgoods, amount and its prices.
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Lesson-Learned and Approach in Recovering Agricultual Practices after Natural
Disasters in Indonesia

Didik Indradewa
Faculty of Agriculture, Gadjah Mada University, bresia

Introduction

Indonesia is a country prone to seismic activitgt tbausing earthquakes, volcanic eruptions
and occasionally destructive tsunamis. Indonesasauated within a zone of high seismic activity
known as the Pacific Ring of Fire. Along the Sumalegathrust, the Indo-Australian Plate is being
subducted beneath the Eurasian plate. The subduméates regular earthquakes, many of them of
megathrust type. (Wikipedi, 2011b).

On Sunday, December 26, 2004, at 07:58 local tirite an epicentre off the west coast of
Sumatra, Indonesia, occurred Indian Ocean eartlequetke earthquake was triggered a series of
devastating tsunamis, reached Aceh some 20 miraites the earthquake, killing over 230,000
people in fourteen countries. Indonesia was thddsarhit, especially Aceh, followed by Sri Lanka,
India, and Thailand. With a magnitude of betwedn&hd 9.3, it is the third largest earthquake ever
recorded on a seismograph and had the longestiatuaitbetween 8.3 and 10 minutes (Wikipedia,
2011a).

On September 30, 2009 Sumatra earthquake occuwsedff the southern coast of Sumatra,
Indonesia and had a moment magnitude of 7.6. Govamtreports have 1,115 dead, 1,214 severely
injured and 1,688 slightly injured. In addition,oand 135,000 houses were severely damaged,
65,000 houses were moderately damaged and 79,@@@savere slightly damaged. An estimated
250,000 families (1,250,000 people) have been ety the earthquake through the total or
partial loss of their homes and livelihoods. (Weda 2011b).

Merapi is an active stratovolcano located on theld®obetween Central Java and Yogyakarta,
Indonesia. It is the most active volcano in Indaamesid has erupted regularly since 1548. The 2010
eruptions began in late of October when Merapi bema increasingly violent series of eruptions
that continued into November. The latest Merappgom was said by authorities to be the largest
since the 1870s. Over 350,000 people were evacueted the affected area. However, many
remained behind or returned to their homes whi& ghuptions were continuing. More than 350
people were killed during the eruptions (Wikiped@llc).

Impact on Agriculture

The earthquake and tsunami in Aceh resulted intdraman loss in farming communities,
inundated productive land with salt water, destdogeanding crops, eroded and scoured topsoil,
deposited marine sediments and debris on fieldgedsiup irrigation and drainage channels,
destroyed field bounds, and changed land levels dzathage patterns. The type and nature of
damage were highly variable. Agricultural damagettus west coast was more severe than on the
east coast due in part to the height and powenetdunami wave which was estimated at 15-30 m
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compared with 2-5 m of the east coast. Assessno¢itbe total area damaged vary from 65,000 to
85,223 hectares of agricultural land.

Immediate activities were done by removed debrisssetdiments that could not be incorporated
into soil. In the short term, it was impossiblegenerate income from farming activities, so it was
important to employ farmers and their families tesess and repair drainage and irrigation
infrastructure, assessed soil salinity and nutsieahd composted organic waste. These activities
provided income and help returned their farmingllemproduction.

Rice is the main food crop in west Sumatera cogesame 235,000 ha. The most serious
damage of west Sumatera earthquake occurred wilthges where landslides buried about 100 ha
of rice fields and completely destroyed about 3&0ohirrigation systems. A slight reduction (10
percent) in the yield of the standing crop on sdh@®00 ha was projected as farmers would need to
give higher priority to non-farming activities teea with the emergency situation following the
earthquake. The estimated losses take into actianit may require 5 to 7 years before the buried
rice fields are restored to the original productienel. However, some land may have to be
abandoned permanently. The production loss for wes estimated at about 2 percent of the
provincial annual rice production (BPPN and Goveznta, 2009).

The eruption of Merapi has a direct impact on tleswre of the ground and destruction of
plants growing on it. Closure of land with volcaaish depend on the distance from the top and can
reach a thickness more than 10 cm. Snake fruittpland coconut of around 1350 ha suffered
severe damage, because their leaves fall to thendrdamage to agricultural crops and vegetables
in this location were about 206 ha (Suriadikartaakf 2011).

The harvested area and production of rice at thesdtwld level on affected areas of those
natural disasters were greatly reduced but at theinxial level the annual rice productions were
not significantly affected. The average harvesaaferice in Aceh, West Sumatera and Yogyakarta
within 2000-2010 was 340,534 ha, 420,247 ha and38B>espectively. The harvested areas of rice
in Aceh were slightly reduced of about 1 % in 2008 year after the tsunami was occurred. The
harvested area of rice in West Sumatera and Yogigakeere also not affected after the natural
disaster (www.deptan.go.id/pusdatin/ )

Universities roles

Universities have a role in disaster managemewutir preparation, emergency response and
disaster recovery. Preparation for disaster is doneeduce disaster risks through the improved
ability to cope with disasters. The role of thevensity conducted in the form of education, researc
publications and community service. Gadjah Madavehsity has Masters Degree in Disaster
Management Program (MPBA) which aims to preparedrunesources with an ability to cope with
disasters, especially volcanic eruption (httppgitsigm.ac.id/ akademik/program-pascasarjana/
mpba/). Gadjah Mada University also has a CenteNé&tural Disaster Studies (PSBA UGM). This
study centers play a role in assessing the vuliigyadf disaster-prone areas, both in the asseasme
of physical, social, economic, and environmentglacis (Sahana, 2010). Gadjah Mada University
has a Disaster Emergency Unit (DERU), an orgamimatif volunteers who assist people during
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disasters, conducting health services for refugeeyide temporary housing and counselling in
various fields.

Various seminars in the framework of disaster manant have been conducted by several
universities. Workshop and Annual Seminar on Dexa&isk Management were conducted by
Faculty of Engineering Gadjah Mada University (UGMjinging experts in the field of Geology
and disaster prevention (http://bencana-kesehagn.n

Role of Research Institute and Faculty of Agricidtumostly are in disaster recovery. Post
tsunami in Aceh, early salinity survey was doneidentify areas suitable for farming. Periodic
monitoring ensures that farmers did not commenoepng before salinity levels had dropped to
acceptable levels. Varieties of rice and other ttbat could be grown in saline soils were idegxifi
and recommended to farmers while there was stilpoagsibility of salt in the soil. Farm
demonstrations and field days showed farmers whathoas were better (Sahana, 2010). An
experiment showed that under low salinity ( EC & dS m-1) rice yield was 5.6 up to 8.2 t ha-1,
under medium salinity the yield was around 4.0-L.iaut no yield was produced under high salinity
level of > 4,32 dS m-1 (Zulham, 2009).

A few days after the disaster, Faculty of AgrictdtuGadjah Mada University sent a team of
researchers to observe the eruption of Merapi, hvban provide a recommendation to handle the
recovery. Academicians from Faculty of Agricultl&M are also involved in a variety of other
disaster management activities. The analysis otarat ash shows that pH and electrical
conductivity were 4.9 and 4.0 - 5.0 mS, respedgfivBlants are generally damage when exposed
volcanic material with conductivity greater tha® 2nS. Volcanic ash contained several elements
essential for plant growth, among them were SiSPand Ca. The content of Si was very high
reaching 54% as well as P that reached more th@rpfth (Utami et al., 2010). The community
services performed by the Gadjah Mada Universityaitaboration with some NGO’s, among them
were LPPNU and HKTI, showed that land covered bigamic ash (>50 cm thickness), could be
recovered by mixing the ash with the original soilipled with manure as much as 10 tons / ha and
125 kg NPK / ha. The land was then planted withouer types of crops, including corn, soybeans,
peanuts and green beans. Observation on demoostgtts of maize and peanuts intercropping
showed that grain yield of corn and peanut rea@edons / ha of dry beans (Shiddieq, 2011).

Conclusion

Various natural disasters that occurred in Indanbaive a massive destructive impact, including on
land and agricultural crops. At the household lethed land productivity was greatly reduced, but at
the provincial level the annual rice and other Istaipops production were not significantly affected

by natural disasters. Universities and Researchitutes have important roles in disaster

management, namely preparation, emergency respoiasdisaster recovery. Faculty of Agriculture

has a role in the disaster management, especisifstér recovery. Activities undertaken ranged
from impact analysis to counselling in the forndeimonstration plots.
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