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8= /PREFACE

AREEL. BAZMRASNIMAERDE EBAR A [ZEHEETTIIVICEDL
EXtENSOEMRLEMT] DREE (E2H) THO. tEDMOBEKIMBHNNSRE
[CHODNDD IHFRDDI —F VI R—=/)N—ZIR LI,

KBEBIRDE, — IS, NT—RARY RORC SOEESICHENREEITIERM U TE
Ban. ZniozIC. B8R (HDINIHERIEZE) XANZXADHTIFEL. ARDE
HEBBECHDDD, RRSEETIE, T COUZEEICHA LT, HEFZPMEL
2V RDHBRLOMEZD') R UFHBDZNZNDREIRICND ZADFPIRICK DS
E URDZHDIEEOE (B OREEZDREECDONTODEHRZBHELIC.

1Y BRIYPTIE 2004 £V HSHERICHSAMICHDDDEREREDHIESN,
ERHDV\ AN ERNUBUMICEEERDCENRRICEDH SN, RIRSSDEFED
Tl ZOEENSABICONTIBNIDECEIC, AV FSHENSHREME OCEK
WP F T DEEIKRICDONTIRS I D.

ARESBOHTICHLZ o TRMFEBICEOEZLDIARIC, CTITIVEDHBILEBLLEITD, IR
BRSNLEERXE BEXD, D—FII/NN=/N\—EUTEHRBDERMICH D, HEFIOZL
EZVEEINEZENTHD.

This collection of papers is published as the second report of the research project of an
international comparative study on mega-earthquake disasters, including nine research
papers that focus on earthquake and geophysical disasters, and related topics.

The first paper, focusing on the concept of risk, provides theoretical discussions induced by
contemporary sociologists including U. Beck and N. Luhmann, followed by three papers that
discuss risk-avoiding decisions of private companies and governments, and their influences
on the society.

The second part, focusing on Indonesia, in particular Aceh that was most severely impacted
by the 2004 Sumatra earthquake/tsunami, provide five papers introducing the recent legal
systems at the national level, and then discussing post-tsunami situations of Acehnese
economy and society.

We want to express our greatest thanks for a plenty of kind helps to all the researches. We
are also grateful for the JSPS for its financial support and the Graduate School of
Environmental Studies, Nagoya University for its administrative support. Any critics and
feedbacks are highly appreciated for this collection of papers.

2017593 i B (BOERAZFAZRREZHFIRD
Makoto Takahashi (Nagoya University, Japan)
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BEITDHENEVNIFKLEDO TV A5+ b TR L TR &, BERICHT
HZ0bIX THEERE) MREhaRio TLEWD, MY EWERT LS o TV FEEE
I Z D 95 bDRO TRV, LW IEHELMFOIAL D 5, & D WA IR
HHEDA A =TGR D725 & VS TEARREME OPEHRIZ L - TRRE(EN RiE 6T
XTHREMERN D D, LW o -HERE (R 2011) b, 2OV R ZEH L W RIETE 2 TH
HIENTELD,

3. [#&EHN] « T84 2o\ T

(1) Exno=%T

L EoMsResER M o Tl B X O T Zo0RHeENE) 2lE 2 <, bRl TEMES
DHFER ORMRTO THEESN) T 2855250809 UL HIR-THD &
EWVoTh, BHEOERCE - TOMME | B2 L35 e 2 B OB Xl 5 #kic B
TR E DN, ERNCE S TE AR > TWD Z ENDND, T, oD T X —T 4
F—3IFx—vary (REREMN) NEMIGEI bOTHHEVIDERETHY, H—0
BERTORERSMEICIREN R TR EICL DMV EEIC R S3, FH _OEKRTORE
REMEDL & T, EARBIRENBRIRIN 2 0L, HEE ] OO, 72 & 2,
TREIFD . R 72 AERR OFIKY . W7, Al BORIR-E & OBGME, 7o & RS 17 s
RIZ Lo TRED (FAK 2009:240) , MEFIBIHE L T, ZOHRICONTERZDH I WVOHE
IRRB AR L TV D OO0, ERROXy 7 R3S ) MDA Th b, ffiE, P. T=x—
V7L OIFEFR T, M0 (ignorance, non-knowing) &, —ODRIL TR &L H LW HRE
%#{T-> T 5 (Beck & Wehling 2012; Wehling 2006) , >% ¥ . QFMAIKRIT, @EERHEAIK I,
QR XE D 2297k 7t (social dimension of the intentionality of non-knowing) T %3,
ZoHH, ORBKRITTE VDI, BODBPWEMEMSRWVOMNE [H>TWD | ), £
e THGRN] ONCEADLRITTH D, BAONALRNWI L2 > TS ( TEFD
H) SHBRNZ EEMGR ([EmOMEm] ) PRMEE 25 RETHY , BHMTH
HZEaHMoTWAHEGS, WFITERNRE T TELR0AE - REHELED S Z &1
5, bHEAALII LEERBHSTUIL DT, HEE ] ~EREFHRERMACER & RBE
TERWEIRSLE R E 2910 51F . BRERICS > TOWARNWZ EETHN>TWNEH 1D X

P UCoOWTIMA (2016) HEIE,
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INBATLEI EVI ZERBIT AL, 2HELRFOERIE, +oIZ BT E 7 +
72— LT, MIBRHMENTNRNDN] ZRELL TS ZENbIEELDITTHY, 2D
W, TOER TR ELOERLED>TSE E L2 DY,

B0, WMo TEEMOWRIT) 2%, R CUEBIED T (X TH) ~E0n Tk

PoTNL DD, HEVITEARFLNE LD LRI, FHCRBE ST (49005 ] IRKE
WZRDDM, FNEHLE I TEHRVDONE WS Z LI b RIETH D, WEIT TEE
IS 72 0T Th - T, W, BEimn Lo EEI UL b Z &N
TEXHD0/FNEHE ) TRVDN, ENHZETHD,

72 & ZAXWMDORFFRITRIL L o> (171 2015) THIEE TH1) WFZEDE S 24%< &, 1880 4ELL
W, THIEET21) A B L7oAFEDY 130 FRfe VT E 723, 1962 FFD Vb2 71—
Uykj(ﬁﬁ ST A0 LR L HEERED ) 23, 1964 FEDOFEHE &2 X > I L TEOR
AREEIZ D L1965 ot THIE T AFZERTRIA BRSNS, S B2, 1970 FRoD [
ﬁ%ﬁjﬁ#”%bqui WHEH-IEE 2 BRI (PR TED XI5 2 L 2RHRICL
T, KHEWHIE SRR EE (REBE) ORIEIZORNB 5D 7R, JAlic L, 2o
THUER T SRR DERIX, TWERITELHARERITHIXTE 20T E S | B
wéﬂhiw¢n<vﬁ%$% %) FEHRTELHXOITRD] LW MIFRFEEHEE I L
T&7= (1A 2015:575) , HUEETAMNEAICHERE SN CE RIS, B%o HEHE) |
f&b%rl%7m/;7bjkbfm ETHAFEDLESIT B, [F— N2 08
(FRRX) L7y, 200, HEFHIZIUSIIRETH L) EEWNTEL<R-oTL
FolztWOEFELHD (A 2015: 567) 5, 7203, 1995 O PRARREE KER LKL I, HiF
HEOERTTAICRHE L= EOME SR A S, &4 TIE, a3—h - 7
F—0 X oz, [ERHBOTMHEZ, BRRTHOIEWEERICB W TS EBLIARATRE]  (H A H
L 2012:7) Vo RS, FEITHNTE <. ERITPAICOWTIE, BB HE
FHRMANER I NIVETSN T T TEDLX9128D (FMbHZENTELIITRD) &
W) DT TIHRONDO TR, EWV oAb HINS L 512720, 2o T OKH
BRI <> T, EmiMThnd Kol Tnb, T74bb, MEmE T+ _T g
ER] b DO THYRFOMERE EHIZ[H] ~EZEDV 5507 LWIHEEBRIK, ZA
WZHTITGRFORNR LR DD TH D,

B0, BHOBXMEORICIE, BHEO SR E VBRI LN TWDHR, =
WEL T2AUT THIS TORW) ERENBNC TMB Z ENTERN] Lo T-Z & TiEiL,
258 DB HDHWE T 7<) L d ZERBEICR AR TH D,
2. BRICHERERBILIZY . BAARIEREZBRLIZVEBMELZV TS, L0WHD

s ZomT, TR & THEMZE) 2SI 2mE 655, e XIEEHIE. ASNEEL
TNWAZEUSNDOZERAETTH, ATHOLORFER « EMPMEEZRRELES 32N (1B
WZIEE BN &g, BOBMLRNWI EE2Mo TRy = TEmofEm) o) % 5
F ok, Mo, BEANECZLEE, HOOREN - ENMROREER#H LT (0F 0 [
D) BHIHTED Lic [HEN] NHHT ) TR %o (TmbenwA) ) %

fﬂ%ﬁjhéwiTﬁ F LS (B ﬁzmm

S ElE CLDHEDORE SO RXIT BEO, EBFTa Tl L ORI OV T
~ (‘YEI 2015:576-580) LT XTY /(Gleryn 1983)@“5/\"7/7)’“ 7 — 7 (boundary work)

TRbLbLEEE ZNLA O (BiR) & OEMMR BERRE] 2ETkT 5.
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H I DRICICHYE T B,

(2) BI85 - ARG 7250

PLEDRy 7 OEHIZBWTHER LW, F—0WTT - ”*@&i&%i@ﬁﬁ&
DOEOFETH D, WD D5 %®ﬂ%f%ﬂ —EANTIEL, B ORHMAIRIT & 5

REFEI IR COMMMPEE TH Y | 3 = ORITOEIL, BEOF @ﬁ%#hiwbifﬁ
B Thb, 1203, B L 2Ot 0O MHEE & ORI A8 Z . BRI~ &
B LTV L, ZoHE =0 TERME] OWITBAVIALRINKE 2> TL 5,

el 2 TEEmO LBV | 1980 RO BSE FffhDdH & DA F VY AZBNWTEL, A F Y X |
BEDRERIZ B3 2000 4RI H L7 @A EITRINTND L 212, BHEAICRH 5 A% D5
FHHUZE B TEBD . W L TEF () ~DEHEOEHEICIHIET 20, 7P EHE °F
FLBIZONIZ L TR FE~ORLZEO D0, PEBERRE L 7eo7z, ZOBOREZHY T 5
BIFORFHEMHY KEDOEA o AR =R HIFBOR R (0ST) &, TRFEHIN R
HA~DEFITHICE DL TS ] EHBRIEL TR, A F U A0REASZEE S. LA F—
(2 X4 (Rayner 2012) . BORFAMVAIKEEI D TR 4ESAFZEEE# 2] (Economic and Social
Research Council; ESRC) 28, #2711 7T A% H FIF TR THIZEZ A, U2, A%
U A TIEABERKEICHT A EEITE T L CWE —5 T, B2 L HEiFcHd 2 E#EOE
Bl e IHERENT, LLARFEELD @%kbfﬁﬁ%%@fk@\%%mkbﬁ
Fﬂ%%kiyy:YmﬁA’&ofﬁﬁ%éﬁﬁ%ﬁbfméjk%szé’k

B & 1T O A ST /e o7, ESRC 1%, Z OHFERUE % ﬂ%&mﬁ%%«mﬂ@
NEEHET—T v a vy T EZWEZD ﬁk%%f?t—»ﬁéﬁxfﬂ%m@rh-%
FHORFE~DELDOKRIN] Lol 7 L—AMZEEL, FRICESWEBUEEZ T CloBis
LTz OST Rt A AXRY —DRLNZZE SOV [RERE M) ThollzdiZiZ e A
CFHEHIN T LEo7, &0,

(3) HHBE THIEXHRMRE WG @ TRERE 7250

FERD Z &1x, RAARKREBEREDOFRKZHEDOF DT —F 0 T TN —TIZBNTH R
WER D, EBK%, R SEIT. TA%. &R 7 AOERZHE - Bk 218832 )
kwoﬁ%@%&f\muﬁv\Fﬁ%p?ﬂ%ﬂ%ﬁﬁﬁ XTI IN—TF (R
HHEL) | TEEE FTHEET Uit (BE : BRBE) 2@ 225, %1%, 2013
12 AICH L7 RSB W T AR b 7 73V K7 7 ZADOHIEIZHOW T OERE Sy
FiOHE O E X G L2, 7208, BIE OMEMN RS —% v 77— ClE, R UK
HNCHE L7l imE <, BHE T M7 7 7 ADOHEIL 130 4ERIC 70% DR TR
THEL, TNEBEAMROERICT S —FHT, N T 70D M8 7 7 ADOHE (K
ERRHE Y 4 7 OME) 13, TYmHAET D AMRetEIXERVyy) & LTHENGH L, Bkt
WOMRIZ LN Z LT Lz, £72. BilE1(2004 4E8f) OFHEE FHEOHEMRE L &,
FEEEL MBS (11,000 A—23,000 \) 95— TRBEDHEIIRD (85 TH—61 i) |
FRE M E T (112 JEMA—47 JK 9,000 (&)  (hgBh i@y aliE T B SR Rs WG
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2013; VA 2015:536-538) L7-6% Z DX 51T, FE ~ T 7 TDO M8 7 7 A DHIEE % kIR Dxf
GBI L-DiE, B0 R %o<ﬂ%m&@m_;é%@&mo;@%@ué\
BRI TAOHMBELEHET L & EHBOYWENEKITAR D EHAMEED BAREEIC S22
Doékwo\F%%mJ&@m b0 THo7- (A 2015:538) . Thbb, BERY

irﬁﬁh77f®ﬁﬁ77X®% 2] BAELNTWDICH b6, (B T4 1
fociﬂ'&EE W2E) BRMIZ Ty s TLlLE-TbIFTH D,

(4) THRZE] & LT

[Bif) R [#%) O s >k, T H20E s T b2 &) 1, 20
HIZBRTDICHhHTeo T LA [HE) RERLE 25, —MRIC MM 13, kORI
KL TWDHZ L, EWIRTT 4 TREREVWTHELND N, FEOMMED, >F0H
LFEOH#E [REETS) L AT E > TE, TOMRERFFLARVWI & - AT
LT LE. ENAENERSNLANE THR] THD, L) ZLiZRd, iRt
OHFETRBTIUL, HOFFEOHMIL NBER] ThHZ EIZL->T MR Th o,
EBLWVWRDIESLH, Ty v aBEROEBRE ThH-o72 D. 7L X7 =)L Rid, 2002 0
EHHRETOT ) =7 4 ZIZBWT, 781 VB L KREBERGOFEE DD %
B9 B DERMICE 2T, TOEIEERIT E S HIL., known knowns (B> T\ 5 & %15
TW5bZ &) known unknowns (FNHILTWBMEA) unknown unknowns (&5 722 &
ZHSRN) O=Zo% KBl (ZHhBEMEE. Lo MEMOZEMARIT) (Y45 XB]T
H5) ., EICEBHSOCAXICREREZ L OTREIEL, (MHR2NZ T HH->T
W HEER DT, L NWIREE L THAILR SN, ZO [ TAXT2NT 4T 27
L— X [ZE—DORELERZH Y . Z10E unknownknowns, D F VD [E15LTH RN
M| ThHDH, B NEREIRIT] L 1XZ O unknownknowns, 37205 B2 00 EL [
W EED ) BREEIZR-STL 57259 (Rayner 2012),  MEESNOEE ] OMENEIC
DNWTHHARERLEONDOIEENZWDN, TREHET LIS - &b RERERIT
9 L 72 unknown knowns Z A=A 3 HE 20 « MERIGRERICH D, VW2 DHTEA D,

4. BERES LA~ DA

ZIZET, BFLaoiEEE O T Lo Blaamic L, e - T
HIZOWT, Fio, EFRZIZ LD & LR LR LoD HFloon T, KRR
NRC&EL, ) LEFEI W CGEm SN SV, LIFLIE, TR EHS ) Lo -
DINTHETDHIERHYD . N TR 20NN ERRRA A -T2 L
WO RTIEERITIEH D725 908, LorL, & FoBE»bTIE, 52 FTH 2L T#:
£ DO THE] ITHTAST=EBLERNRARES S, 2Lz, Py, BB F/
B, 0% NE 20 GAICE-oTE AT 47 8] RELETONLIN, Zhb
DHEDOHDFEE 7 Z— (L—< 1l 55T HERES 2T L) EIEATE WY 1%,

u

6 TR S SRAEE R R B A ORI SRR Y — % 7 7 —7 ) O - BAEHEIT,
http://www.bousai.go.jp/jishin/syuto/taisaku_wg/ [ 77 & A H : 2017.3.31]
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AT L) O IBE] T L E2DZDOMT, FEnEnot s ¥ —NY%bEE £ 9
I LH DWW L TV WD hy, £72% 9 W09 Bk ko LR (=85) o
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Source: Japan Automobile Manufacturers Association, 2012.
Note: A knocked-down unit refers to a semi-finished vehicle with a unit value less than 60 per cent of the unit value of a finished

vehicle.
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Current Situation of Disaster Reconstruction
in Aceh: Preliminary Considerations for
International Comparative Study on Mega-
Earthquake Disasters
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Graduate School of Environmental Studies, Nagoya University

1. Framework and Focus

After the Sumatra earthquake in 2004, similar mega-earthquakes — such as the Sichuan
earthquake in 2008 and the Great East Japan Earthquake in 2011 — occurred one after another in
Asia. The purpose of this research project is to conduct an international comparative study on these
three disasters, the respective reconstruction processes, related social changes, and changes
concerning disaster risk reduction.

This article focuses on one of these affected areas: Aceh Province in Indonesia. In 2016, we
conducted a survey questionnaire in Aceh, as it was the main area affected by the Sumatra earthquake.
Based on the research results, I will discuss the current condition of disaster reconstruction in Aceh.
Prior to the data analysis, I will address the general framework of this disaster study and previous
works concerning the Sumatra earthquake.

In a sociological disaster study, the course of a disaster is generally grasped as following
four phases (Figure 1). The first phase is the pre-disaster period. A natural disaster is not only a natural
phenomenon, but also a social phenomenon. That is, the nature and scale of a natural disaster is
determined partially by socioeconomic conditions of the affected area, including “vulnerability.” In
this phase, analyzing characteristics of vulnerability in the affected area retroactively to the pre-
disaster period — in other words, obtaining a historical understanding of the “root causes” of the
disaster — is regarded as the chief task (Wisner et al. 2003).

The second phase concerns emergency responses just after the disaster. Specifically, it refers
to the processes from emergency evacuation via temporary living in refugee camps to housing
reconstruction. Disaster research in this phase is focused on the examination of interactions between
aid providers, affected communities, and the coordinating mechanism.

The third phase involves the medium- to long-term social changes following the disaster.
Disaster research in this phase is focused on various socioeconomic changes resulting from the
disaster in terms of social capital, residential organizations, livelihoods, and industries in affected
communities. In mega-disasters, it is necessary to consider the resulting large-scale socioeconomic
changes.

The fourth phase concerns disaster prevention. Disaster occurrence influences policies and
practices regarding disaster risk reduction (DRR). In sociological research, DRR is analytically

divided into “top-down” DRR, which is initiated based on scientific knowledge and implemented by
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state organizations; “bottom up” DRR is initiated by the community based on local knowledge and
customs. The research focus is the interrelationship between these aspects, giving priority to the latter.
The fourth phase is closely related to the first phase (i.e., vulnerability in the pre-disaster period); thus,
these four phases are understood as cyclical.

- recovery . disaster risk
vulnerability social changes
process management
Pre-disaster Local
conditions economy

Social
Damage E> ‘1’ T E> capltal [>

Participation

Figure 1. Disaster process

Community

Regarding the above schema, I briefly reviewed prior studies regarding the Sumatra
earthquake. Concerning the emergency evacuation, the following findings were revealed. First, the
subculture and local knowledge concerning DRR were not embedded in the Acehnese community,
which led to extended damages (Kimata et al. 2006, Miranda 2011). On the other hand, evacuations
in many cases were conducted based on communities’ existing social capital. Kinship relationships
were very important for securing evacuation locations. Most victims, after a certain period of living
as refugees, returned to their original villages or territories (Gray et al. 2014, Mahdi 2012, Takahashi
et al. 2014). Although this orientation of victims contradicted government policies that prohibited
living in coastal areas for safety reasons, housing reconstruction near original villages has undergone
a natural progression.

The second point concerns housing reconstruction after the disaster. Because many local
government buildings collapsed and administrative capacities of the local government were originally
not strong, international NGOs and local communities emerged as important actors in the disaster
reconstruction process. Regarding international NGOs, whereas several mismatches between aids and
needs derived from the financial constraints and lack of cultural understanding are pointed out, efforts
to promote community participatory reconstruction should be highly evaluated, as their financial and
policy making capacities broadened the possibility for flexible disaster support (Older 2015, Telford
2012, Yamamoto 2014, Clark and Murray 2010, Schreurs 2012, Takahashi et al. 2014). As for
communities, the research focus was on the roles played by customary institutions. Specifically, it is
revealed that customary institutions played significant roles in terms of land registration as a premise
for housing reconstruction, consensus building for community reconstruction, coordination and
negotiation with aid providers, and so on (Mahdi 2009; 2012, Samuel 2012, Tanaka 2010, Takahashi
et al. 2014). Based on the previously mentioned analysis, the reconstruction gap between communities

and its determinants were studied. In addition, research studies concerning family reconstruction were
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conducted. In this respect, research findings concerning remarriage and childbirth among widows and
widowers received attention for suggesting “grass roots” disaster resilience (Takahashi et al. 2014:
181).

These findings are highly suggestive for relativizing the existing framework of disaster
reconstruction policies in Japan, which are strictly initiated by the government. However, [ would like
to emphasize that most previous works concerning the Sumatra earthquake relate only to the second
phase of the above schema — almost five years after the disaster, spanning the period from the
emergency response to housing reconstruction. In other words, research findings regarding other
phases are by no means sufficient. To be sure, several studies referred to vulnerabilities of Aceh in
the pre-disaster period. For example, Husin and Alvishahrin referred to centralization policies in the
Suharto era as main factors leading to a weakening of community-based DRR (Husin and Alvishahrin
2013). Takahashi referred to urban sprawl and changes of land use in Banda Aceh since the 1970s as
a background factor causing expansion of the disaster’s damage (Takahashi 2010). Mahdi referred to
the negative influences of the military conflict and internally displaced persons when assessing the
community’s capacity to deal with the disaster (Mahdi 2009, 2012). Although these findings are
meaningful, their empirical bases are not sufficient, mainly because of the difficulty in obtaining
reliable written documents. As for disaster reconstruction, research studies concerning the phase of
post-housing reconstruction are quite few. Most prior works regarding disaster reconstruction have
only focused on housing reconstruction; thus, current livelihoods and community activities in affected
areas have not been clarified well.

Prior works have limitations not only in terms of time scale, as mentioned above, but also
in terms of the spatial scale. Most studies so far have employed the case study approach, focusing
only on individual communities. Although not a few of such case studies have meaningful
implications, I would have to say that research findings are generally fragmentary, and interrelations
between these findings are not clear. As for research areas, some regional bias can be pointed out:
communities in Banda Aceh, the capital of the Aceh Province, were prone to be chosen as research
areas mainly because of convenience. In this sense, although many works about the Sumatra
earthquake have been produced in Aceh so far, the entire view of the disaster reconstruction remains
quite unclear.

To overcome the limitations of prior studies, we conducted a questionnaire survey directed
at 160 affected communities (gampongs) in one city (Kota Banda Aceh) and three prefectures
(Kabpaten Aceh Besar, Aceh Jaya, Aceh Barat), in 2016'. The aim of this research was to grasp the
current situation of communities? in terms of disaster reconstruction and DRR. In this article,

however, I focus only on the results regarding current disaster reconstruction because of space

! The subjects for this survey were 40% of gampongs selected randomly from 360 gampongs in tsunami
affected area and 500m buffer zone in 1 Kota and 3 Kabpaten (except gampongs in remote islands). The
questionnaire survey was conducted by visit method with help from Syiah Kuala university, targeted at
gampong leaders. As a result, we could get 160 valid responses (Banda Aceh 27, Aceh Besar 55, Aceh Jaya 41,
Aceh Barat 37).

2 In this article, I use the term “community” as synonym of gampong, customary village institution in Aceh. I
also use the term  “region”  as synonym of Kabpaten (and Kota), roughly same meaning of prefecture.
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limitations. I will discuss DRR at the next opportunity. In the data analysis, I gave priority to the
viewpoint suggesting a “reconstruction gap.” In the Japanese context, the reconstruction gap has been
recognized as significant for a disaster study, especially since the Great Hanshin earthquake in 1995.
In the Acehnese context, a few studies are available that focus on the disadvantages of tenants in terms
of housing reconstruction in Banda Aceh (Nishi 2014). Our research addresses the issue of the
reconstruction gap from multiple viewpoints and on a broader scale, by focusing on the regional gap
between urban and rural areas, gaps between communities in terms of livelihood and activities, and
so on. In addition, because I had several questions about the survey results, I revisited some of the
targeted communities and conducted additional interview research. The analysis in this article is based
on these research results. Following, I elucidate on the current situation of community reconstruction
in Aceh with respect to demographic, social, and economic aspects and reconsider existing research

findings from the regional point of view.

2. Demographic Changes in the Community

As for attributes of residents, the first point is that the Acehnese community had a
gemeinshaftlich character (Table 1). According to the results of the questionnaire, which asked for the
proportion of kin in the community population just before the earthquake (EQ), communities whose
majority populations were occupied by kin amounted to 73.2%. Geographical mobility among
residents was low. Just before the EQ, communities in which almost all heads of households were
born and raised in the current community were 59.4%. The ratio of tenants was quite low. Just before
the EQ, the community with a tenant population of less than 10% reached 81.9%. From these results,
the Acehnese community reflected the gemeinshaftlich lifestyle, as it was characterized by a close

overlapping of residential and kinship relationships just before the EQ.

Table 1. Attributes of residents just before the Sumatra earthquake (%)

less than 10% 10-25%  25-50% 50-75%  almost all

Relative 4.4 7.5 15.0 26.3 46.9
Native* 3.8 3.8 6.3 26.9 59.4
Tenants 81.9 8.8 6.9 1.9 0.6

* Native means households whose heads were born and raised within the community.

Table 2. Changes in population and the number of households (average number)

Just before Sumatra Earthquake 2016
Population  Households | Population = Households
Banda Aceh 3063.0 862.6 2983.6 863.4
Aceh Besar 1665.8 364.9 1875.9 380.4
Aceh Jaya 583.6 188.6 603.6 197.6
Aceh Barat 1032.2 250.4 940.5 290.6
#HE < 001

On the other hand, I must point out that there were clear differences between urban and
rural areas. The most remarkable difference pertains to population size. Table 2 shows that the average

community population in Banda Aceh reached almost 3,000, a much larger number than in other
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regions (Kabupatens). It seems appropriate to suppose that the concentration of the population in the
capital city led to the expansion of communities. As for ratio of kinship relationships and natives in
communities, we can confirm a statistically significant difference in that the percentage of these in
Banda Aceh was lower than in other regions. It is reasonable to suppose that these demographic
differences are closely related to differences in the occupation structure between urban and rural
regions.

What were the changes in a community’s demographic structure after the EQ? The first
point I should emphasize is that the population sizes of communities have fairly recovered. It is
reported that the number of dead and missing because of the EQ in Aceh reached nearly 200,000.
According to our survey questionnaire, the average number of deaths and missing people per
community was 543.1. Despite such serious human damage, the population sizes of communities
recovered to almost the same levels as just before the EQ.

Second, recovery of the population was brought about by natural increase. As for population
mobility after the EQ, the average number of population outflow, population inflow and births was
15.0 households, 47.2 households, and 207.5 people respectively. That is, population recovery after
the EQ was brought about mainly by natural increase rather than by social increase for the same period.
In addition, the large birth rate increase was in striking contrast to the aging rate of affected

communities, which decreased remarkably (Table 3).

Table 3. Change in aging rate (%)

Just before EQ 2016

Less than 5% 12.5 51.9
5-10% 25.0 22.5
10-25% 37.5 18.1
25-50% 23.8 7.5

More than 50% 1.3 0

Table 4. Rebirth of the family (%)

Percentage of newly born children
Less than 5%  5-10%  10-20%  More than 20%

Proportion Less than 3% 32.0 28.0 24.0 16.0
of dead and 3-20% 3.0 242 42.4 30.3
missing 20-50% 3.7 333 333 29.6
More than 50% 8.3 14.6 313 45.8

#% p < 00]

Population mobility after the EQ was closely linked to the extent of damage from the EQ.
Table 4 shows the relationship between the death rate resulting from the EQ and birth rate after the
EQ. We see from the table that the heavier the damage, the greater the birth rate. This result suggests
that population growth after the EQ reflects the active efforts of affected people to rebuild families
rather than maintain the general demographic characteristics of developing countries. Though several
previous works refer to the high rate of remarriage among widows and widowers just after the EQ,
this research result provides quantitative evidence. We can see from the result that the family is

fundamentally significant in recovering from a disaster, especially in developing countries.
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Third, as for the population composition in communities, heterogenization proceeded to a
certain extent (Table 5). That is, whereas the proportion of kinship relations and native residents in
communities decreased, the proportion of tenants increased.

In particular, the increase of tenants is remarkable. Viewed by region, the trend has been
more salient in urban region (Banda Aceh) than in rural regions. In Banda Aceh, the increase of
tenants and decrease of kinship relations are obvious. On the other hand, in rural regions, kinship
relations in communities have remained almost unchanged. It is likely that in rural regions, a decrease

in population size resulting from the EQ was replaced by an inflow of kin.

Table 5. Changes in residents’ attributes (analysis of variance)

Just before the EQ 2016
Relative** Native*** Tenant* Relative*** Native** Tenant***
Banda Aceh 3.48 3.51 1.52 2.78 3.00 2.48
Aceh Besar 3.84 4.45 1.42 3.80 4.02 1.69
Aceh Jaya 4.37 4.63 1.07 4.12 3.41 1.24
Aceh Barat 4.04 4.46 1.24 422 3.97 1.32

Almost all = 5; 50-70% = 4; 25-50% = 3; 10-25% = 2; less than 10% = 1
*p <.05; **p <.01, ***p < .001

By the way, the situation in Acehnese communities is very different from communities in
Japan that have confronted outflows of their populations and aging among the remaining populations
since the EQ. Why were so many children born and raised in severe situations after the disaster?
According to the interviews conducted in this investigation, we learned that residents who remarried
and had children following the disaster entered into such decisions not only on the basis of personal
judgement but also because of social judgement emanating from their communities. That is, they
shared the view that they should replenish the depleted population with newborns. In Aceh, where the
market economy does not develop well and the provision of public services is poor, a community is
the social basis for survival. It is said that the necessity of rebuilding one’s community created
spontaneous motivation for affected people to remarry and give birth. This situation is quite different
from that in Japan, where marriage and childbirth are private decisions of couples.

In addition, social support for child-rearing has been available, even in disaster situations.
As mentioned above, because kinship ties and residential ties closely overlap, support for child-
rearing by the community tends to be regarded as a matter of course. Further, although many victims
lost their jobs immediately following the EQ, it is said that they could cope with their situations
because jobs and food were made available within the local community. Whereas emergency aid such
as cash-for-work received a great deal of public attention, it is said that customary knowledge to
survive collectively was shared in communities as supplementary to outside assistance.

Housing conditions were also important. In Aceh, housing restoration was provided based
on the community population just before the EQ. Thus, it was not uncommon that an affected
household was offered multiple houses. Although not a few household separations occurred because
of the narrowness of restoration housing (36 ni), substantial changes in family life were reported as

limited because separated family members often lived next door to each other. It is also reasonable to
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suppose that possessing multiple houses per household under such conditions contributed to decisions
to have children. Here, we can point out that Aceh is quite different from Tohoku (Japan), where small
temporary housing units were provided strictly on a household basis. Thus, a great deal of household

separations resulted.

3. Housing Reconstruction and Community

In prior works concerning housing reconstruction after the EQ, victims’ determination to
return to their original villages and interrelationships for sending and receiving aid were the main
topics. Along with confirming these issues, I would like to consider the influences of the
reconstruction process on current community activities.

First, as for the location of housing reconstruction, most communities returned to the
original areas. Even in the case of relocated communities, most relocations were conducted within the
original community territory (Table 6). The percentage of communities that relocated out of their
original territories was only 8.1%. Although it is reported that about 350,000 victims were forced to
move to evacuation shelters (UNDP 2010), most victims returned to their original communities after
the evacuation period. Whereas similar findings were pointed out in prior works, our research verified
their validity on a regional scale.

On the other hand, regional differences can be pointed out. In Banda Aceh, more
communities relocated out of the original community than in other regions. It is likely that the main
cause of the migration was the limitation of space in the urban area. As for the form of relocation,
more than 70% of relocations followed divisions of the respective community. In other words,
relocation of entire communities were few for Banda Aceh. From these results, we can point out that
spatial changes and segregation of communities were more salient in Banda Aceh than in other rural

regions’.

Table 6. Location of housing reconstruction (%)

. Relocation within the Relocation out of the
No relocation .. . . .
original community area  original community area

Banda Aceh 59.3 18.5 18.5
Aceh Besar 473 40.0 9.1

Aceh Jaya 43.9 48.8 7.3
Aceh Barat 62.2 37.8 0

Total 51.9 38.1 8.1

*xp < 0]

It is noteworthy that 93.1% of affected communities completed housing reconstruction
within four years after the EQ (Table 7). Although it is difficult to judge precisely whether this rate of
completion was fast or slow, it can be compared to the case of the Great East Japan Earthquake: nearly

180,000 victims are still forced to live in temporary houses four years after the EQ. This comparison

3 Family and family building are not only private matter but also community matter in Aceh. This is illustrated
by the fact that it is customary in Aceh that marriage registration is submitted to office of community and
marriage ceremony is also held by community.
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indicates that the speed in which housing reconstruction in Aceh was completed was clearly efficient.
Thus, we can confirm the interesting fact that housing reconstruction in the developing country of
Indonesia was speedier than in the advanced country of Japan.

Viewing housing reconstruction by region, reconstruction in Banda Aceh and Aceh Besar
was faster than in other regions. It is likely that differences in accessibility between urban and rural
areas influenced this situation. As for providers of aid, we can confirm the important role played by
international NGOs. With respect to the most useful aid provided for housing reconstruction, the score
for international NGOs reached 66.9% (the second highest score was 19.4% for aid provided by the
central government). We could not find any regional differences in this respect. From these results,
we can point out that international NGOs played an important role regarding aid for housing

reconstruction in all affected regions.

Table 7. Completion time for housing reconstruction (%)

Within 1 year  1-2years 3-4years  5yearsormore  Notyet

Banda Aceh 22.2 29.6 40.7 3.7 0
Aceh Besar 29.1 14.5 47.3 5.5 0
Aceh Jaya 0 51.2 48.8 0 0
Aceh Barat 5.4 40.5 432 5.4 5.4

Total 15.0 32.5 45.6 3.8 1.3
**p<.01

Communities also actively participated in housing reconstruction. According to research
results, more than half of the communities engaged in coordinating inhabitants’ opinions and
negotiating with the government or NGOs. Nearly half of the communities engaged with construction
work and the organization of funding groups. Communities that designed their reconstruction plans
totaled 30.6% (Table 8).

Table 8. Community participation in housing reconstruction (%)

Coordina- Negoti- Negotia- Make the  Organiza-  Participa- Did
tion of ation with  tion with recon- tion of tion in nothing
inhabitants’ the govern-  donors* struction funding construc-
opinions*** ment* plan groups tion work*
Banda Aceh 40.7 37.0 40.7 37.0 333 55.6 0
Aceh Besar 49.1 473 36.4 27.3 473 61.8 0
Aceh Jaya 87.8 68.3 65.9 34.1 51.2 41.5 4.9
Aceh Barat 75.7 64.9 59.5 27.0 459 35.1 0
Total 63.7 55.0 50.0 30.6 45.6 49.4 1.3

*p <05, ***p< 001

By region, communities in rural regions (Aceh Jaya and Aceh Barat) participated in housing
reconstruction more actively than communities in urban regions. In other words, community
participation in urban area (Banda Aceh) was relatively inactive as a whole. Such difference between
urban and rural areas was salient in terms of coordinating residents’ opinions. What are the
determinants for such differences? According to the analysis, aside from region, the proportion of
kinship relations in a community (p < .01), ratio of tenants (p < .05), and population size of the
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community (p < .01) were statistically significant. Namely, communities with high proportions of
kinship relations, low ratios of tenants, and small populations tended to engage with coordinating
inhabitants’ opinions more actively. It is reasonable to suppose that factors concerning social
solidarity in rural communities contributed to effective responses to aid from outside.

What is the current condition of residences in community? What I would like to emphasize
initially is that a positive evaluation is dominant overall. As for housing conditions, community
activities, and community governance, positive evaluations (sum of “good” and “relatively good”)
reached 99.4%, 99.4%, and 98.7%, respectively. Further, small groups are also active, with about 90%
of them engaged in various projects. Compared to the pre-disaster period, positive evaluations are
dominant; 63.1% of communities recognize current community activities as more active than those
of the pre-disaster period. Regarding small group activities, 79.4% of the communities have similar
positive evaluations.

It is reasonable to suppose that this positive view of the current situation comes from
influences related to the end of conflict and decentralization reform in the post-Suharto era rather than
disaster reconstruction policies. In the era of conflict, various activities in everyday life were strictly
regulated by the central government. For example, community gatherings were prohibited. Customary
community organizations were illegalized and an administrative community organization (Desa) was
newly introduced by the government. Following the peace agreement in 2005, such regulations were
removed. In the background of decentralization, customary community organizations were restored
and various new participatory institutions for community development were introduced. It is
reasonable to suppose that the positive influences of current political reform and related social

changes surpassed negative influences brought about by the EQ.

Table 9. Current community activities (%)

Clean Clean Keep Care for  Patrol/ Recrea- Lob- Dissemi-
drainage/ road/path  public  disabled/ watching  tional bying  nate admin

canal facility** aged activity  activity inform-

residents Ak ation™**
Banda Aceh 81.5 88.9 63.0 0 37.0 7.4 3.7 259
Aceh Besar 87.3 92.7 61.8 7.3 40.0 12.7 1.8 21.8
Aceh Jaya 87.8 95.1 63.4 4.9 36.6 7.3 34.1 58.5
Aceh Barat 86.5 91.9 29.7 5.4 24.3 5.4 13.5 54.1
Total 86.3 92.5 55.0 5.0 35.0 8.8 13.1 39.4

*Ep < 0], **Fp < .00]

Consider the contents of community activities and determinants of a current evaluation
more closely (Table 9). If functions of community are roughly divided into management of physical
environment (e.g., clean roads, drainage), social welfare (e.g., care for the disabled) and political and
administrative activities (e.g., lobbying activities, dissemination of administrative information), it can
be said that the main functions of Acehnese communities concern management of the physical
environment. On the other hand, activities concerning social welfare are not so active. In the context
of Aceh, it is common that activities concerning care for the disabled are typically conducted by

family and kin, not by the community.
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As for political and administrative functions, there are clear differences between urban and
rural communities. That is, whereas communities that conduct dissemination of administrative
information and lobbying activities are about 20% and several percent respectively in urban regions
(Banda Aceh and Aceh Besar), in rural regions (Aceh Jaya and Aceh Barat), such activities are
conducted more actively.

In the questionnaire, we asked about the status of mutual trust among residents (Table 10).
According to the results, whereas positive evaluations were dominant (71.9%) generally, there were
differences between urban and rural regions. That is, communities in urban regions (Banda Aceh)
exhibited less mutual trust among residents than those in rural regions.

Table 10. Mutual trust among residents (%)

Increasing Almost same Decreasing
Banda Aceh 48.1 25.9 25.9
Aceh Besar 65.5 20.0 14.5
Aceh Jaya 95.1 4.9 0
Aceh Barat 73.0 24.3 2.7
Total 71.9 18.1 10.0

*E%k ) < 001

Table 11. Determining factors for current evaluations (multiple regression analysis)

B y
Make reconstruction plan .103 192
Percentage of tenants .15 193 ™
Reestablishment of Mukin 225 " 256 "
R .326

#p < 0]

What were the determinants for these differences? I conducted a correlation analysis
between evaluations of current community activities and factors associated with demographic
characteristics and community participation. In addition, as I mentioned above, decentralization has
progressed in Aceh recently. It seems reasonable that such political reform might have influenced
current evaluations of community activities. Thus I also take factors concerning decentralization into
consideration in the correlation analysis.

As aresult, factors having statistically meaningful relationships with evaluations of current

EEIN?3

community activities are “ratio of tenants,” “make the reconstruction plan” and “reestablishment of
Mukin.” Mukin is a customary institution in Aceh with the main functions of managing natural
resources on a regional scale and coordinating related interests of communities (gampongs). In other
words, those communities that had low proportions of tenants, made their own reconstruction plans,
and were influenced by the reestablishment of Mukin tended to offer positive evaluations of current
community activities.

Subsequently, I conducted a multiple regression analysis to remove quasi-correlations
between the three factors. Results indicated that the factor with an independent influence on the
current evaluation was “reestablishment of Mukin” (Table 11). It can be said that reinstatements of

such customary institutions after the peace agreement have significantly influenced current
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evaluations of community activities. Related to this finding, it was revealed that factors like
community participation and demographic composition also have derivative effects on current
evaluations.

4. Current Status of Economic Reconstruction

As for the current economic situation, I would like to refer to issues such as the livelihood
structure of communities just before the EQ, livelihood damages resulting from the EQ, aids for
livelihood reconstruction, changes in regional economies after the EQ, and evaluations of current

economic conditions, respectively.

Livelihood Structure and Damage

Table 12 shows the livelihood structure of communities just before the EQ (contains
multiple answers regarding main livelihoods of communities). Although rural characteristics of
industrial structures were dominant in Aceh Province overall, we can see clear differences between
urban and rural regions. Whereas the proportion of commerce and civil services is relatively high in

Banda Aceh, the proportion of agriculture and fishery livelihoods is relatively high in rural regions.

Table 12. Main livelihoods of communities before the EQ (by region) (%)

Faming [ riery o M g PO
Banda Aceh 25.9 37 40.7 92.6 22.2 0 96.3
Aceh Besar 90.9 55 63.6 56.4 7.3 0 45.5
Aceh Jaya 95.1 26.8 58.5 70.7 73 2.4 36.6
Aceh Barat 89.2 16.2 62.2 59.5 10.8 2.4 48.6
Total 80.6 13.1 58.1 66.9 10.6 1.3 52.5

k< 01, ¥F* p < 001

In terms of the livelihood structure of communities and regional economies, what damages
and changes were brought about by the EQ? We examined changes in jobs and livelihoods in the
questionnaire. According to the results, communities in which most inhabitants were forced to change
or lose jobs reached 49.4%, and communities whose main livelihoods changed reached 54.4%. Thus,
in addition to human and housing damages, serious livelihood damages were brought about by the
Sumatra earthquake. Correspondingly, according to the research results regarding priorities of life
issues during disaster reconstruction, livelihood and housing were regarded as most significant.

As for livelihood damages, we could not find statistically meaningful differences between
urban and rural regions. The factor determining differences in damages was the main livelihood of a
community. Job changes were significantly high in communities where the main livelihood was
fishery. In addition, changes in livelihood were more drastic in communities where the main
livelihoods were fishery and commerce (Table 13); in other words, people engaged in both of these,
especially the former, incurred relatively heavy damages.
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Table 13. Changes in livelihood after the EQ (%)

Significantly changed  Slightly changed = Almost same

Fishery*** 31.2 34.4 34.4
Commerce** 27.1 33.6 39.3
Total 20.6 33.8 45.6

iy < 01, **%p < 001

Support for Livelihood Reconstruction

Aid for livelihood reconstruction was provided by various agents. Responses to our
questionnaire revealed that positive evaluations of aid provided by NGOs, the central government,
local government, and international organizations reached 87.5%, 82.5%, 74.4%, and 68.8%
respectively. As for aid for livelihood reconstruction, unlike aid for housing reconstruction, it can be
said that government and NGO assistance received high evaluations.

Table 14 shows aid content. Generally, executing aid through financial support, cash-for-
work, and job training was relatively high. In comparison, aid for reconstruction of production
facilities and infrastructures was relatively low. However, as mentioned later, most infrastructures
were improved because of outside aid. It is reasonable to suppose that sufficient aid for livelihood
reconstruction was provided as a whole.

What needs to be emphasized is the regional gaps in acceptance of aid. As Table 14 shows,
implementation rates of cash-for-work and financial support in rural communities were higher than
in urban communities. Whereas housing reconstruction started earlier in urban areas than it did in
rural areas, aid for livelihood reconstruction was used more effectively in rural areas than in urban
areas. In addition, as for donors of aid, the local government was evaluated much more positively in
rural areas. It seems appropriate to suppose that this result is consistent with the finding previously
cited that rural communities have closer relationships with the local government for dissemination of

administrative information.

Table 14. Content of aid for livelihood reconstruction (%)

Financial Provision of Improvement of  Job training/

Cash-for- e . . .

work®* suppprt/ fac111tles_ for _ industrial technlcal

subsidies** production infrastructure assistance
Banda Aceh 63.0 63.0 48.1 48.1 59.3
Aceh Besar 30.9 63.6 49.1 29.1 56.4
Aceh Jaya 100 92.7 48.8 48.8 75.6
Aceh Barat 89.2 89.2 35.1 32.4 75.6
Total 67.5 76.9 45.6 38.1 66.3

¥ p < 0]

Changes in Local Economies
What is the current condition of local economies in affected areas? First, I would like to
refer to changes in the regional economy after the EQ by using official statistics of Aceh Province.
First, economic growth (gross regional product or GRP) since the EQ has been remarkable
compared to that in the pre-disaster period (Figure 2). Although the regional economy of Aceh
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Province became stagnant just after the EQ (from 2004 to 2005), it recovered remarkably from then
on. The primary reason for this situation is the inflow of a huge amount of financial support from
overseas, especially from international NGOs. It is said that the total budget for disaster reconstruction
in Aceh reached USS$ 5 billion, and 80% of the funding was provided by NGOs (World Bank 2005).
The second factor contributing to economic growth was the influence of fiscal reform and
deregulation of the economy brought about by the end of conflict after the EQ. Although Aceh is a
key natural gas producing area in Indonesia, production and management of it was monopolized by
the central government for a long time, causing conflict between Aceh Province and the central
government. After the peace agreement in 2005, the central government introduced the Law on
Governing Aceh (LOGA) in 2006 to compensate financially for the exploitation of gas and oil. By
introducing LOGA, which prescribes that 2% of the national budget will be allocated to Aceh
Province from 2008 to 2025, the budget scale of Aceh Province has been expanding remarkably.
Consequently, improvement of infrastructures centering on road construction has been promoted
rapidly. A “loan economy” and consumer culture have also spread rapidly because of economic
deregulation after the conflict. Specifically, the rapid and widespread popularity of motor bikes and

the Internet is noteworthy and changing the townscape of Aceh dramatically.
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Figure 2. Changes in gross regional product (GRP)

A clear gap exists between urban and rural regions. The GRP of Banda Aceh in 2013
amounted to 11,781,706 million rupiah, an amount that is 1.6 times larger than the second largest
budget of Aceh Besar. As for per capita GDP, the gap becomes more salient. The per capita GDP of
Banda Aceh in 2010 was 3475.9 million rupiah — two to three times more than in other regions. In
addition, regional gaps have been expanding since the EQ. That is, whereas regional gaps in terms of
economic growth were not obvious during from 2000 to 2005, the growth rate in Banda Aceh rose
prominently compared to other regions from 2005 to 2013. Thus, the inflow of financial investments
and influences of economic deregulation are most salient in Banda Aceh.

The regional gap in economic growth is reflected in consumption and the standard of living.
Table 15 shows percentages for communities by region in terms of residents’ consumption of goods.

As mentioned previously, a market economy spread rapidly in Aceh after the conflict. Table 15



94 International comparative study on mega-earthquake

confirms this trend. That is, the ownership rate for motor bikes and mobile phones is quite high
nowadays, not to mention TVs and refrigerators. On the other hand, as for the ownership rate for
luxury goods, such as cars and PCs, we can see a clear regional gap between urban and rural regions.
Whereas majority of residents in Banda Aceh own cars and PCs, the percentage is much smaller
among people living in Aceh Jaya and Aceh Barat.

Table 15. Ownership of consumption goods (%)

Car*** Mgtor vV PO Mobile Air condi-  Refrige Electric

bike set phone tioner*** -rator washer*
Banda Aceh 48.1 100 100 51.9 96.3 44.4 100 55.6
Aceh Besar 10.9 98.2 98.2 21.8 100 10.9 94.5 20.0
Aceh Jaya 2.4 100 100 0 100 2.4 97.6 36.6
Aceh Barat 5.4 100 100 8.1 100 5.4 100 324
Total 13.8 99.4 99.4 18.1 99.4 13.1 97.5 33.1

*p <.05; ***p <.001

Regarding changes in GRP by industry (Figure 3), in Banda Aceh, there was a fall in
agriculture and a rise in the service industry in terms of GRP. Agriculture’s contribution to the GRP
was only 10.5% — much lower than other regions in 2000 —, and it fell further to 1.7% in 2013. In
the current economy of Banda Aceh, agriculture has little significance, at least in terms of GRP. On
the other hand, the contribution of the service industry to GRP rose remarkably to 35.9% in 2013
compared to 14.6 % in 2000. Therefore, it can be said that current economic growth in Banda Aceh

is driven by the expansion of the service industry.
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Figure 3. GRP by industry and its fluctuations (Left: 2000, Right: 2013)

As for other regions, we can see that differences were produced even between rural regions
after the EQ. As the table shows, agriculture accounted for 39.2% of the GRP in Aceh Besar, 55.9%
in Aceh Jaya, and 34.4% in Aceh Barat. In other words, it was the main industry in all rural regions.
On the other hand, whereas the role of agriculture in Aceh Barat’s economy changed little, its
contribution to the GRP in Aceh Jaya fell considerably to 31.2% in 2013.

According to the field research, such differences were caused mainly by severities in



Current situation of disaster reconstruction in Aceh (K. Muroi) 95

agricultural damage. Whereas agricultural damage in Aceh Barat was relatively small, the area in
Aceh Jaya flooded by the tsunami was much larger than in other regions. Therefore, not a few villages
in Aceh Jaya were forced to relocate, and some of the farmland was turned into a residential complex.
In addition to this shrinkage in farmland, the productivity of agriculture also dropped because of land
degradation caused by flooding (tsunami). Residents in Aceh Jaya maintain that it is difficult to
improve the soil once it has deteriorated; thus, the productivity of agriculture in the area remains
unrecovered. It should be emphasized that damages from the tsunami disaster have long-term effects,

particularly on agriculture.

Current Evaluation

Based on the analysis of the regional economy described above, I would like to turn our
attention to a current evaluation of the economic situation of communities. First, positive evaluations
were dominant according to this study. As for the evaluation of the current state of the economy
compared to the period just before the EQ, percentages for “better as a whole,” “little change,” and
“worse as a whole” were 70.6%, 21.3%, and 8.1%, respectively. As for the evaluation of disparity
among inhabitants, 62.5% of the responses were for “declining disparity” compared to 11.9% for
“growing disparity.” In addition, positive evaluations of current economic situation reached 83.8%
(“good”: 44.4%, “relatively good™: 39.4%).

According to the analysis, a positive evaluation of current economic conditions is largely
related to the improvement of infrastructures since the EQ. Current conditions of roads, port, markets,
farmland (including ponds), piped-water supply, and electricity supply were evaluated favorably:
83.6%, 75.0%, 52.5%, 56.4%, 80.1%, and 87.1%, respectively. All in all, improvements of these
infrastructures have positive correlations with current evaluations. Although productive conditions in
Aceh are basic and undeveloped, a primitive economy conversely might have been beneficial in terms
of restoration and improvement after the EQ*.

Consider the determinants of the current evaluations further. Although positive evaluations
are dominant overall, there is an evaluation gap between urban and rural regions (Table 16). That is,
whereas the score for Banda Aceh is relatively high, the current evaluation in rural regions,
particularly in Aceh Jaya, is quite negative. It is reasonable to suppose that the positive evaluation in
Banda Aceh is based on the area’s remarkable economic growth and improvements in the consumer
economy. On the other hand, the decline of agriculture since the EQ has been remarkable in Aceh
Jaya. It is likely that the relatively low evaluation of the current economic situation in Aceh Jaya

relates to this decline following the disaster.

4 As for infrastructure, I must give additional explanation. That is, low coverage rate of piped-water supply.
According to our questionnaire survey, communities in which piped-water supply is “not existing” reached
43.8% even now. Although it can be pointed out that undeveloped production system conversely might work
well in terms of restoration and improvement after the EQ, on the other hand we also must emphasize that
infrastructural base (especially as for piped-water supply) of Aceh is still quite poor particularly in rural
regions.
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Table 16. Current evaluation of economy/livelihoods (by region) (%)

Good  Relatively good  Relatively bad ~ Bad

Banda Aceh 63.0 29.6 3.7 3.7
Aceh Besar 45.5 41.8 12.7 0
Aceh Jaya 26.8 41.5 24.4 7.3
Aceh Barat 48.6 40.5 10.8 0

Total 44 4 394 13.8 2.5
*p<.05

Table 17. Current evaluation of the economy/main livelihoods (%)

Good  Relatively good  Relatively bad  Bad

Farming* 38.0 43.4 16.3 2.3

Main  Forestry** 23.8 333 38.1 4.8
livelihood Commerce* 51.4 32.7 12.1 3.7
Public service* 54.8 32.1 10.7 2.4

Total 44 .4 39.4 13.8 2.5

*p <.05 **p<.01

As for the interrelationships between current evaluations and the main livelihoods of
communities, we can see a significant evaluation gap among communities in which the main
livelihoods before the EQ were agriculture, forestry, commerce, and/or public service (Table 17). In
short, whereas communities dependent primarily on agriculture and forestry offered negative
evaluations, urban communities associated positively with commerce and public service were
evaluated positively. Therefore, it is reasonable to suppose that this result provides an explanation for
the evaluation gap between urban and rural regions.

As mentioned above, whereas the local economy of affected areas in Aceh has been growing
since the EQ, the disparity between regions and industries is also expanding. Furthermore, there is an
additional problem. That is, such economic growth in Aceh is mainly caused by fiscal investments
and the spread of the consumption economy, not by improvements in production. In other words, we
cannot find any remarkable changes in the sphere of industry and production corresponding to the
changes in the sphere of consumption. To be sure, it can be said that the simple industrial structure in
Aceh functioned resiliently during disaster reconstruction activities. With the help of NGOs and
government agents, several communities created new livelihoods such as processing dry fish, baking
cakes, introducing new products in agriculture, and so on. Various community development projects
were introduced by the government, and many of communities actively participated in them. However,
most of the projects were conducted by individual communities on a small scale. As for the
development of independent industry on a regional scale, it is difficult to identify progress. For that
reason, I would have to say that the future view of the Acehnese economy after the end of special

financial measures (LOGA) in 2025 is unclear.
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5. Summary and Conclusions

So far, I have analyzed the reconstruction gap in current Aceh with respect to demographic,
social, and economic aspects, respectively. The main findings are as follows.

First, with regard to the demographic aspects of disaster reconstruction, it was found that
the population of affected communities has recovered almost completely to its peak level before the
EQ. Population growth was brought about mainly by natural increase, and the birth rate after the EQ
showed a clear statistical association with the death rate caused by the EQ. There were no significant
regional differences in this respect. According to our investigation, the affected people’s active
remarriage and childbirth were motivated not only for personal reasons but also for social needs to
pursue community recovery. This suggests that communities have a close relationship with survival
value and these become apparent in critical situations like the EQ. The demographic situation in Aceh
is in stark contrast to affected areas in Tohoku, Japan.

Second, with regard to the social aspects of disaster reconstruction, research revealed
regional differences between urban areas and rural areas in terms of social cohesion of communities.
Compared to urban communities, kinship-based rural communities worked more effectively in coping
with disaster reconstruction. Current evaluation of community organization was also more positive in
rural regions. However, because of influences stemming from democratization after the conflict,
current evaluation of community activities was high overall.

Third, with regard to the economic aspects of disaster reconstruction, it was found that rapid
economic growth and expansion of regional disparities were simultaneously underway against the
backdrop of the regional gap of disaster damages, economic liberalization, and fiscal reforms after
the conflict. I also pointed out the expanding gap between consumption and production in the current
economy in Aceh.

Finally, with regard to the determinants of bottom-up disaster reconstruction, the result of
our research showed that the following factors have statistical significance: community participation
in the reconstruction process, changes in resident composition, and influence of customary institutions.
From the economic viewpoint, in particular, it seems an effective combination of regional customary
institutions like Mukim and new participatory institutions introduced after the conflict for the purpose

of community development has critical importance.
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APPENDIX

1/11

QUESTIONNAIRE SURVEY

Reconstruction and Disaster Risk Reduction after the Earthquake/Tsunami

EXPLANATION ABOUT THE QUESTIONNAIRE:

This questionnaire survey is conducted mainly by the Department of Socio-economics, Faculty
of Agriculture, Universitas Syiah Kuala in collaboration with Nagoya University, Japan, in order
to get information about impacts of the disaster, current situations of the post-tsunami/conflict
reconstruction, roles of Gampong for community development and disaster risk reduction, and
so on, targeting Gampong that are randomly sampled from the 2004 EQ/tsunami-affected areas
in Banda Aceh, Aceh Besar, Aceh Jaya and Aceh Barat.

FIRST QUESTION BEFORE STARTING IN THE QUESTIONNAIRE

Was the current leader engaged in a leader at the time of the EQ/tsunami? (Circle the
appropriate)

(1) Yes - Start in the questionnaire
(2) No, WITH information/data about the EQ/tsunami = start in the questionnaire
(3) No, WITHOUT information/data about the EQ/tsunami

- Ask him/her to introduce the former leader or secretariat, or someone with
information/data. If no one are available, call to Pak Irfan:

0. BASIC INFORMATION ON SURVEY AND RESPONDENT

0.0 Serial No.

0.1 Date of visit: OO 27 e s
0.2 Name of respondent

0.3  Name of surveyor

0.4 What Kabupaten/Kota? (Circle the appropriate)
(1) Banda Aceh (2) Aceh Besar (3) Aceh Jaya (4) Aceh Barat

0.5 Name of Kecamatan/Gampong SRR (RO

0.6 Occupation/age of the leader O L
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Was the current leader/head elected by the community people, or appointed by the
government? (Circle the appropriate)

(1) Elected by the community people
(2) Appointed by the government

(3) Other (e.g. no leader, rotation, E1C.: ...cvueecerercne e seenes )

1. COMMUNITY BEFORE THE DISASTER

11
1.2

13

14

1.5

1.6

1.7

Population just before the EQ/tsunami (Approx.)
Household number just before the EQ/tsunami (Approx.)
Proportion of inhabitants aged 65 or older just before the EQ/tsunami (Circle the
appropriate)

(1) More than 50 % (2) 25-50% (3)10-25%

(4)5-10% (5) Less than 5 %
Proportion of inhabitants just before the EQ/tsunami, who had family/kinship relations
within this community (Circle the appropriate)

(1) Almost all (2)50-75 % (3)25-50%

(4)10-25% (5) Less than 10 %
Proportion of households just before the EQ/tsunami, whose head were born and raised
within this community (Circle the appropriate)

(1) Almost all (2)50-75% (3)25-50%

(4)10-25% (5) Less than 10 %
Proportion of households just before the EQ/tsunami, who lived in rented houses (Circle
the appropriate)

(1) Almost all (2)50-75% (3)25-50%

(4)10-25% (5) Less than 10 %
What main livelihoods were many inhabitans in this community engaged in before the
EQ/tsunami? (Circle the all that apply)

(1) Farming (2) Forestry/hunting (3) Fishery (incl. aquaculture)

(4) Commerce/service (5) Manufacturing (6) Mining

(7) Public service (8) Other (SPECIfY & wuvveveeee e snenns )
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1.8 Has this community ever suffered serious damages (human loss, building devastation,
etc.) from the following hazards up to now since the Independence (in the post-WWII
period)? (Tick in the appropriate box for each hazard, respectively)

Infrequently | Occasionally Frequently Not

HAZARD Never (1-2 times) (3-10 times) | (10 times over) know

Earthquake
Tsunami
Storm/High wind
Flood

Landslide
Wildfire

2. DAMAGE AND EVACUATION
2.1  Number of deaths (incl. missing) in the EQ/tsunami (Approx.)

2.2 Number of collapsed houses in the EQ/tsunami (Approx.)

2.3 Were there any damages to the following social infrastructure in this community by the
EQ/tsunami? (Tick in the appropriate box for each infrastructure, respectively)

Not existing before

INFRASTRUCTURE Severely Partly No the EQfesunami

School

Religious facility
Clinic/Health center
Road

Port/Fishery port
Market
Field/Pond/Plantation
Piped-water supply
Electricity supply

2.4 How many people were forced to lose or change jobs in the community just after the
EQ/tsunami? (Circle the appropriate)

(1) Almost all (2) Most (3) Half
(4) Only a few (5) None
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3. AID AND RECONSTRUCTION

3.1

3.2

3.3

3.4

3.5

3.6

Did this community collectively relocate the place after the EQ/tsunami? (Circle the
appropriate)

(1) No, reconstructed on the original place - To Question 3.3
(2) Yes, moved to within the previous community area

(3) Yes, moved to out of the previous community area

What parts of the community were relocate? (Circle the appropriate)

(1) Almost all parts (2) Many parts (3) Some parts

When did most of the people in this community renovate/rebuild their own permanent
houses after the EQ/tsunami? (Circle the appropriate)

(1) Within 1 year after the EQ (2) 1-2 years after the EQ
(3) 3-4 years after the EQ (4) 5 years after the EQ, or later
(5) Not yet

What was the most important source for the community people sustainly available to
renovate/rebuild their houses? (Circle the appropriate )

(1) Self help (2) Neighborhood/community

(3) Private company (4) Government of Provinsi, Kabupaten/Kota
(5) Central government (Incl. BRR) (6) Overseas gov., intl organizations

(7) NGOS (SPECIfY : ceovvereerirrerernrnericrenenneenns) (8) Other (SPECIfY & v eind)

What roles did the community (leader) play in the housing reconstruction? (Circle the all

that apply)
(1) Coordination of inhabitants’ opinions (2) Negotiation with the governments
(3) Negotiation with donors (NGOs, etc.) (4) Make the reconstruction plan
(5) Organize the funding groups (6) Participation in construction work
(7) Other (SPecify : .cecvevveevecrcesiriesevecnierecnennens) - (8) Did nothing

Did the community have any kinds of project for the economy/livelihood, which had
influences on the community people, after the EQ/tsunami? (Circle the all that apply)

(1) Cash-for-work (2) Financial support/subsidy
(3) Provision of facilities for production (4) Improvement of industrial infrastructure

(5) Job training/technical assistance (6) Other (SPecCify : vovrveerriererere e seaneanns)
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Were the following agents useful for the indusrial/economic recovery of the community
after the EQ/tsunami? (Tick in the appropriate box for each agent, respectively)

AGENT Useful Not useful Unavailable

Private company

Central government (incl. BRR)

Provinsi/Kabupaten/Kota

Overseas gov., Intl. organization

NGOS (SPECIfY & vovveereerereeerirresrrnrrinenans)

4. CURRENT SITUATIONS

4.1

4.2

43

4.4

4.5

4.6

4.7

Current population (Approximately)

Current number of households (Approximately)

Proportion of population aged 65 or older at the survey time (Circle the appropriate)
(1) More than 50 % (2) 25-50 % (3)10-25%
(4)5-10% (5) Less than 5 %

Proportion of population who have kinship relations in this community at the survey time
(Circle the appropriate)

(1) Almost all (2)50-75% (3)25-50 %

(4)10-25% (5) Less than 10 %

Proportion of households at the survey time, whose head was born and raised in this
community (Circle the appropriate)

(1) Almost all (2)50-75% (3)25-50%
(4)10-25% (5) Less than 10 %

Proportion of households in the community at the survey time, who live in rented houses
(Circle the appropriate)

(1) Almost all (2)50-75% (3)25-50%

(4)10-25% (5) Less than 10 %

How many households did migrate/were relocated out to other places and into this
community after the EQ/tsunami, approximately? (Write approximate number)

a) Migrate out .o households

b) Migrate in T cusees e ens sensueaa s households
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4.8 How many children have been born in this community after the EQ/tsunami,
approximately?

Write approximate NUMBEr : ..........ccoeveeecvcerneereene s

4.9 Were the following social infrastructure scale up or down in this community after the
EQ/tsunami? (Tick in the appropriate box for each infrastructure, respectively)

INFRASTRUCTURE Scale up Same/similar | Scale down Not existing
School

Religious facility
Clinic/Health center
Road

Port/Fishery port
Market
Field/Pond/Plantation
Piped-water supply
Electricity supply

4.10 As awhole did landscape in this community change after the EQ/tsunami? (Circle the
appropriate)

(1) Yes, significantly (2) Yes, slightly (3) No, almost same

4.11 Did the main livelihoods mentioned in Question 1.7 change after the EQ/tsunami? (Circle
the appropriate)

(1) Yes, significantly (2) Yes, slightly (3} No, almost same

4.12 How is the economic situation in this community in terms of (a) level of economy in total
and (b) gap/disparity among inhabitants, comparing to the period before the
EQ/tsunami? (Circle the appropriate, respectively)

(a) Level of economy

(1) Become better as a whole (2) Become worse as a whole (3) Change little
(b) Gap/disparity among inhabitants

(1) Grow gap/disparity (2) Decline gap/disparity (3) Change littel

4.13 What kind of goods do more than half of the households possess in this community?
(Circle the all that apply)

(1) Car (2) Motor bike (3) TV set (4)PC
(5) Mobile phone (6) Airconditioner (7) Refrigerater (8) Electric washer
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4.14 Are community activities more or less active comparing to the period before the
EQ/tsunami? (Circle the appropriate)
(1) Become more active (2) Change little (3) Become less active
4.15 What kinds of activity does the community do currently? (Circle the all that apply)
(1) Clean drainage/canal (2) Clean road/path
(3) Keep public facility (4) Care for aged/disable person
(5) Patrol/watching (6) Recreational activity
(7) Lobbying activity (8) Dissemination of administrative information
(9) Other (SPECIfY & .ottt e e seaneenee)
4.16 What kinds of small group are active in this community currently? (Circle the all that
apply)
(1) Kelompok tani/nelayan (2) Kelompok pengajian (3) Kelompok arisan
(4) Kelompok wanita (5) Posyandu (6) Klompok pemuda
(7) Other (SPECIFY & weveveeeee et et seesae e ) (8) None = To Question 4.18

4.17 Are activities of small groups more or less active comparing to the period before the
EQ/tsunami? (Circle the appropriate)

(1) Become more active (2) Change little (3) Become less active

4.18 How has the community changed in terms of inhabitants’ mutual trust comparing to the
period before the EQ/tsunami? (Circle the appropriate)

(1) Increasing mutual trust/unity (2) Almost same/similar

(3) Decreasing mutual trust/unity

5. EVALUATION OF RECONSTRUCTION

5.1 What area did you think as the first priority and as the second priority for the post-
EQ/tsunami reconstruction strategy of this community? (Fill in a suitable number from the
following choices, respectively)

(1) Housing (2) Social infrastructure (3) Economy/livelihood

(4) Health (5) Environment/sanitation (6) Community activity

(7) Culture/tradition (8) Social welfare (9) Community governance
(0) Other (SPECIfY: c.veerereereereirereeeree st seseaes e e seesennes )

First priority : ..........ccoocoenenenne Second priority : .........conveenene
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5.2

53

8/11

How do you evaluate the current situations of the following aspects after the post-
EQ/tsunami reconstruction? (Tick in the appropriate box for each aspect, respectively)

ASPECT Good Relatively good | Relatively bad Bad

Housing

Social infrastructure
Economy/Livelihood
Environment/Sanitation
Community activity
Culture/Tradition

Social welfare
Community governance

Are you satisfied or dissatisfied with current situations of this community as a whole?
(Circle the appropriate)

(1) Satisfied (2) Relatively satisfied
(3) Relatively dissatisfied (4) Dissatisfied

6. DISASTER RISK REDUCTION

6.1

6.2

6.3

6.4

What kinds of place are available for evacuation in emergency situations currently for the
inhabitants of this community? (Circle the all that apply)

(1) Mosque/meunasah (2) School (3) Evacuation building
(4) Government building (5) Open space/hill
(6) Other (SPECify: w.cuueroerererreirererrereeeseseesiaseenn) (7} None - To Qeustion 6.3

What conditions do the evacuation places have in terms of quality and capacity space?
(Circle the appropriate)

(1) Good quality and enough space (2) Good quality but not-enough space
(3) Bad quality but enough quantity (4) Bad quantity and not-enough space

How often does this community currently have disaster drills? (Circle the appropriate)
(1) Once in half a year or more (2) Once in a year

(3) Once in several years (4) Not at all -> To Question 6.5

How many people do currently participate in the disaster drill? (Circle the appropriate)
(1) Most (2) Half
(3) Approximately 1/3 (4) Only a few
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6.5 Isthe hazard/risk map currently well-known to the community people? (Circle the

appropriate)
(1) Yes, well-known to the people (2) No, unfamiliar to the people
(3) Map itself unavailable (4) Not know

6.6 What channel/media do you think as the most important and as the second most
important for most of the community people to ordinarily access to knowledge/
information of disaster/hazard? (Fill in a suitable number from the following choices,

respectively)
(1) Mass media (TV, radio, etc.) (2) Internet/SNS (incl. SMS service)
(3) School (4) Signboard/circular notice
(5) Open lecture/seminar (6) Warning system (incl. outdoor speaker)
(7) Other (SPECIfY & oo seeenes)
Most imprtant . ........................... Second most important : ..........................

6.7 Has there been any traditional wisdom/custom for disaster risk reduction in this
community? (Circle the appropriate)

(1) Yes, many people know (2) Yes, some people know

(3) Once existed but currently not existing (4) Never/not know

6.8 Hasthe community people’s disaster awareness been enhanced or declined after the EQ?
(Circle the appropriate)

(1) Enhanced significantly (2) Enhanced
(3) Change little (4) Declined

6.9 Does this community have communication with the following agents for disaster risk
reduction? (Tick in the appropriate box for each agent, respectively)

AGENT Frequently | Sometimes | Infrequently | Not at all
Provinsi government
Kabupaten/Kota government
NOGS (SPeCIfy : vovvvereeeerreereerenns)
University/Research institute
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6.10 What hazard do you regard as the most important and as the second most important for
this community? (Fill in a suitable number from the following choices, respectively)

(1) Earthquake (2) Tsunami (3) Flood

(4) Storm/high wind (5) Landslide (6) Volcanic eruption

(7) wildfire (8) Drought/famine

(9) Other (SPECIfY & wveveerereee et et senee st seneeeseanes )

Most important : ................c.c.c.... Second most important : .........................

6.11 How important do you think the following items for the community-based disaster risk
reduction? (Tick in the appropriate box for item, respectively)

ITEM Important Slightly important | Not important
Infrastructure/built facility
Financial capital
Regulation/planning
Science and technology
Traditional wisdom/custom
Mutual aids within community
Support from relative/family
Support from government
Support from NGOs

7. CONFLICT (ONLY IN ACEH)
7.1 Were there any conflicts, military operations and/or their direct influences in this
Gampong? (Circle the appropriate)
(1) Yes, severely (2) Yes, partly (3) Yes, a few
(4) No, at al -> To Question 8.1

7.2 When did the conflicts settle down in this Gampong? (Circle the appropriate)
(1) Before the time of the EQ/tsunami

(2) Around the time of the EQ/tsunami (December 2004)

(3) Around the time of the agreement {(August 2005)

(4) One year after the EQ/tsunami

(5) Two year after the EQ/tsunami, or later

(6) Not yet
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7.3  What kind of aids did the Gampong people receive exclusively for the post-conflict
reconstruction? (Circle the all that apply)
(1) Housing/rehousing (2) Livelihood/income-generating activity
(3) Job training (4) Micro-finance/soft-loan
(5) Health/mental care (6) Empowerment of women
(7) Reconstruct public facility (e.g. school, Puskesumas)
(8) OLhEr (SPECIFY & weveveeeesere sttt stesesie sttt seesas sea e seenes )
(9) No support -> To Question 8.1
7.4  What was the main source of providing these aids for the post-conflict reconstruction?
(Circle the all that apply)

1) Private company/BUMN/other donor
2) Local Government (Provinsi, Kabupaten/Kota)

3) Central government

{

()

(3)

(4) Overseas governments, international organizations

(5) NGOS (SPECITY : ceevevreetreirereerieeteee et es e et ee et ssavennennes )
(6)

6) Other/unclear (SPECIfY : ...c.ocveeereie i sesena s}

8. SOCIAL/CULTURAL CHANGE (ONLY IN ACEH)
8.1 Did the change from Desa/Kelurahan to Gampong have any influences on the community
activities in this Gampong? (Circle the appropriate)
(1) Yes, significantly (2) Yes, slightly (3} No atall

8.2 Did the re-establishment of Mukin have any influences on the community activities in this
Gampong? (Circle the appropriate)
(1) Yes, significantly (2) Yes, slightly (3} No atall

8.3 Comparing to the time just before the EQ, in your opinion, was the Acehnese society
changed in general? (Circle the appropriate)
(1) Yes, changed significantly (2) Yes, changed slightly
(3) No, almost same/similar
If yes, give 2-3 words that signify these changes: ................cccccocorvnveneccnecnnnnnne

8.4 Comparing to the time just before the EQ, in your opinion, was the Acehnese culture
changed in general? (Circle the appropriate)
(1) Yes, changed significantly (2) Yes, changed slightly
(3) No, almost same/similar
If yes, give 2-3 words that signify these changes: .................ccccccurvnicncinnnnnnne

9. OPEN-ENDED QUESTION
What do you have any comments/suggestions especially regarding lessons from the EQ/conflict,
the questionnaire itself, requests for the governments and so on?
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Abstract: The government has undertaken a relocation program to address the housing problems
caused by the earthquake and tsunami of December 26, 2004 in Aceh. However, the relocation of
tsunami survivors also caused other impacts after the relocation was carried out. If the relocation site
is not as desirable, it can cause tsunami survivors to decide to out-migrate the relocation area. This
study was conducted to determine factors that significantly affect the decision of migration of tsunami
survivors from the relocation area. This research is expected to provide information on post-disaster
relocation for consideration in making relocation policy in the future. We use classification tree,
which is part of the CART (Classification and Regression Trees) method. The data used is from The
Aftermaid of Aid (AoA) survey conducted by International Center for Aceh and Indian Ocean Studies
(ICAIQS) and Earth Observatory of Singapore (EOS) during 2014-2015. The results of the research
indicate the factors that significantly affect the migration decision of tsunami survivors from a
relocation area are gender, age, job before relocation, total assets, the distance of relocation house to
central market, house modification, and concerns about possible of future tsunami. Most affecting
factor of migration decision, however, is the distance of relocation house to the central market,
confirming the impact of sosio-economic factor of post-disaster relocation. The optimal classification
tree obtained has a classification accuracy rate of 85.64%.

Keywords: Aceh, tsunami, migration decision, post-disaster relocation, classification trees,
A0A Survey, ICAIOS.

Introduction

The earthquake and tsunami on December 26, 2004 in Aceh had not only caused a lot of
casualties, but also damaged the housing area. One of the government's efforts to overcome the
damage is by building houses for earthquake and tsunami survivors at relocation areas. Ten years
post-disaster, International Center for Aceh and the Indian Ocean Studies (ICAIOS) in collaboration
with Earth Observatory of Singapore (EOS) began to examine how the impact of relocation programs
in Banda Aceh and Aceh Besar to communities in Aceh, in a survey of The Aftermath of Aid (AocA).
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Relocation of tsunami survivors, as expected, also caused other impacts after the relocation
was carried out. For example, the location of the relocation is not the same as the location of main
livelihood of tsunami survivors. If such matters do not meet the needs and expectation of the relocated
survivors, then the i survivors may decide to migrate from the relocation area. This is in accordance
with Usamah and Haynes (2012) research on the relocation program after the eruption of Mayon
Volcano in the Philippines, where people in the relocation area returned to their original location
because of the socio-economic impact they experienced after being in the relocation area.

To examine this, following the tsunami disaster in Aceh, ICAIOS undertook research on
the factors that significantly affected the decisions of migration of tsunami survivors from relocation
areas. One of the statistical methods that can be used to examine these factors is the tree classification
method. Tree classification is one method of CART (Classification And Regression Trees). The
dependent variable in this study has a categorical measurement scale, so it will produce a classification
tree.

Literature Review

The classification tree is one part of the CART method. CART is a honparametric method
developed to analyze classification problems for categorical and numerical dependent variables
(‘Yohannes and Webb, 1999). Breiman et al. (1984) states, the main purpose of CART is to produce
an accurate data group by uncovering the predicted structure of the problem under study. The accuracy
of the results of CART is based solely on the accuracy of tree-making (Yohannes and Hoddinott,
1999). Timofeev (2004) and Lewis (2000) mention some of the advantages of CART, including
CART does not require identification of which variables will be chosen first. The CART algorithm
alone will identify the most significant variables and eliminate the insignificant ones. Here is the tree
shape generated by the CART method.

Root node

o o Internal node

: o (split)

t Internal t t
node
4 (split) 5 6 7
ty. te, ty, tg, to =Terminal
Ly tq node

Figure 1. Structure of CART
(Source: Majid in Morgan, 2014)

Figure 1 shows the tree structure consisting of independent variables related to the
dependent variable. T1 is the parent node or root node, while t,, t3, and ts are internal nodes. The ty,
ts, t7, ts, and ty are terminal nodes that are not branched out anymore. The variable located at t; is the
most influential variable to the dependent variable (Morgan, 2014). The resulting tree depends on the



112

International comparative study on mega-earthquake

type of dependent variable. In this study, the dependent variable is categorical type, so the resulting
tree is classification trees.

Research Method

The method of analysis used in this research is classification tree. The data used in this
study is secondary data, AoA survey conducted by ICAIOS and EOS during 2014-2015 on population
mobility, with a sample size of 202 respondents. All of these respondents were survivors of the
earthquake and tsunami of Banda Aceh and Aceh Besar who were relocated to other villages. Data
processing is done with the help of Microsoft Ecxel and R Studio software. The variables used in this
study can be seen in Table 1.

Table 1. Variables used in the study

Number Dependent Variabel (Y) Data Type
1. Migrasion Decision Categorical

Number Independent Variabel (X) Data Type
1. Gender of respondent (X1) Categorical
2. Age (X2) Numeric
3. Status in family (Xs) Categorical
4. Last education (Xa4) Categorical
5. Respondent’s job before relocation (Xs) Categorical
6. The current job (Xs) Categorical
7. Income (X7) Categorical
8. Adequacy of income before relocation (Xs) Categorical
9. Adequacy of income after relocation (Xo) Categorical
10. Total assets (X10) Numeric
11. The distance of relocation house to Central market (X11) Numeric
12. Given another option when will be relocated (X12) Categorical
13. Preference to stay in the village of origin (X13) Categorical
14. Status of home ownership in the village of origin prior to the tsunami (Xu14) Categorical
15. Status of ownership of a house or land in the village of origin post tsunami (X1s)  Categorical
16. Scores of dissatisfaction with relocation villages (X1s) Numeric
17. Modification score that has been made (X17) Numeric
18. Worry of a big tsunami can happen again(X1s) Categorical
19. Worry of upcoming tsunami to the house (X19) Categorical
20. Worry of big earthquakes can happen again (X20) Categorical
21. The house is safe against earthquakes (X21) Categorical
22. Participate in the decision-making of rehabilitation-reconstruction program (X22)  Categorical

The steps undertaken in the study are as follows:

1. Establishment of the tree of maximal classification:
Sorting of variables at all possible points of sorting. Then the sample is divided into 2 child
nodes.
Calculation of Goodness of Split: A i(s, t) = i(t) = piesti(tiesr) — Prignei(trigne)

a.

S

= a particular split

Dieft = the proportion of the cases at the left child node
Dright = the proportion of the cases at the right child node



Factors affecting the migration dcision of tsunami survivors from the relocation area (S. Mahdi etal) 113

3.

i(tiefc) = impurity of the left child node
i(trigne )= impurity of the right child node
with  i(£) =1 — X p2(t), for j = 1, 2, ..., m and m are the number of classes of the
categorical dependent variable. While p (j | t) is a probability a class member of j and is
known to be in the node t.
c. Repetition of steps a and b for each independent variable.
Selection of variables and split points with the highest Goodness of Split.
e. Repeat steps a until d for each child node that becomes an internal node. The sorting process
stops when every observation enters the terminal node.
f. The class label determination at the terminal node corresponds to the class of the most
observed number at the terminal node.
Pruning tree classification with the smallest cost complexity.
Ro(T) = R(T) + «a|T|
with |T| Is the number of terminal nodes of the T tree, and « is the complexity parameter. Tree
pruning produces some classified sub-trees.
Determination of the optimal classification tree with the smallest error rate of k-fold cross-
validation.
Calculation of accuracy of optimal classification tree..

TP+TN
Accuracy = e

TP = True Positives

TN = True Negative

P = Positive

N = Negative

Interpretation of the optimal classification tree

Results and Discussion

The classification tree consists of independent variables that significantly affect the

dependent variables. The selected variable is the one with the highest goodness of split point for each
node. In software R, Goodness of Split multiplied by the number of samples in a node and called
improve value. The selected variable on the main node is the relocation distance to Central market
(X11), with the split point is 13966. The variable is selected because it has the highest improve value,

that is 12,28. For more details, please refer to Table 2 below:

Table 2. Improve score in root node

Variabel Split point  Improve
Respondent’s job before relocation (X11)* 13966 12,28
Scores of dissatisfaction with relocation villages (X1s) 2,5 8,56
Respondent’s job before relocation (Xs) 1,3;4,6 3,98
Preference to stay in the village of origin (X13) 1 3,91
Worry of upcoming tsunami to the house (X19) 2;3 2,75

Note: * selected splitter on the root node.
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In Figure 2, green colour represent when classified as a non migrating class and red color
represent when classified as a migrating class. The maximal tree tends to be difficult to interpret and
may cause overfitting for new data. Therefore, it is necessary to choose an optimal size tree. Optimal
tree determination begins by pruning tree. The trimming process produces 5 sub-trees. A classification
tree of 5 sub-trees will be selected, with the smallest cross-validation error rate. Below is the order of
the sub-trees that are trimmed from the maximum tree (Tmax) to the smallest tree along with the error
rate of k-fold cross-validation.

The tree classification can be seen in Figure 2 below:

Migrasion Decision

X11 < 14e+3 BE No
B Yes

X5 =1,3,4,6

(terminal node 1) /

X11 < 17e +3 X10 < 17e+6

N
g
N

x2 >= 39 X19 =2 .
¥ o
(termmal node 2) ra (terminal node 3)
o

X1 = o X17 >= 1.5
(termlnal node 4) / (terminal node 5)

=

( terminal node 6) (terminal node 7) (terminal node 8) (terminal node 9)

\
/\/

.\

Figure 2. Maximum classification tree of migration decision

Table 3 shows the minimum error rate is found on 30-fold cross-validation and 80-fold
cross-validation, which is 0,87302 with a sub-tree consisting of 9 terminal nodes. Therefore, the first
sub-tree is selected as the optimal classification tree, where the tree is also the maximum classification
tree. The optimal classification tree also needs to be measured for its classification accuracy to find
out how well the prediction class classification results of the actual observation. For more details can
be seen in table 4 below:

Table 4 shows the results of classification of the optimal classification tree. There are as
many as 43 observations of migration classified correctly by classification tree. Further, 130
observations do not migrate properly classified by classification trees. The accuracy of the
classification tree can be calculated as follows:

43+130

Accuracy = =0.8564



Table 3. Classified sub-tree

Number
Sub (R(T)) A terminal node ~ "7 rate of k-fold cross- K-fold
tree (T) (7)) validation
1 0,46032 0,000000 9 1,04762
2* 0,53968 0,039683 7 0,95238
3 0,73016 0,063492 4 1,01587 10
4 0,80952 0,079365 3 1,12698
5 1,00000 0,095283 1 1,00000
1 0,46032 0,000000 9 1,01587
2* 0,53968 0,039683 7 0,98413
3 0,73016 0,063492 4 1,09524 20
4 0,80952 0,079365 3 1,12698
5 1,00000 0,095283 1 1,00000
1* 0,46032 0,000000 9 0,87302
2 0,53968 0,039683 7 1,00000
3 0,73016 0,063492 4 1,06349 30
4 0,80952 0,079365 3 1,11111
5 1,00000 0,095283 1 1,00000
1* 0,46032 0,000000 9 0,88889
2 0,53968 0,039683 7 0,95238
3 0,73016 0,063492 4 1,06349 40
4 0,80952 0,079365 3 1,15873
5 1,00000 0,095283 1 1,00000
1* 0,46032 0,000000 9 0,90476
2 0,53968 0,039683 7 0,98413
3 0,73016 0,063492 4 1,11111 50
4 0,80952 0,079365 3 1,20635
5 1,00000 0,095283 1 1,00000
1* 0,46032 0,000000 9 0,88889
2 0,53968 0,039683 7 1,00000
3 0,73016 0,063492 4 1,11111 60
4 0,80952 0,079365 3 1,17460
5 1,00000 0,095283 1 1,00000
1* 0,46032 0,000000 9 0,96825
2 0,53968 0,039683 7 1,03175
3 0,73016 0,063492 4 1,14286 70
4 0,80952 0,079365 3 1,19048
5 1,00000 0,095283 1 1,00000
1* 0,46032 0,000000 9 0,87302
2 0,53968 0,039683 7 0,98413
3 0,73016 0,063492 4 1,12698 80
4 0,80952 0,079365 3 1,15873
5 1,00000 0,095283 1 1,00000
1* 0,46032 0,000000 9 0,93651
2 0,53968 0,039683 7 1,07937
3 0,73016 0,063492 4 1,15873 90
4 0,80952 0,079365 3 1,15873
5 1,00000 0,095283 1 1,00000
Number
Sub R(T)) 4 terminal node Error rate pf K-fold Cross- K-fold
tree (T) (7)) validation
1* 0,46032 0,000000 9 0,95238
2 0,53968 0,039683 7 1,03175
3 0,73016 0,063492 4 1,17460 100
4 0,80952 0,079365 3 1,17460
5 1,00000 0,095283 1 1,00000

Note: * optimal classification tree.
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Table 4. Confusion matrix of optimal classification tree

Actual class Predicted class

Yes No Total

Yes 43 20 63
No 9 130 139
Total 52 150 202

Thus, the optimal classification tree has a classification accuracy of 0.8564 or 85.64%. That
is, 85.64% predicted results are correctly classified by the optimal classification tree. The optimal

classification tree in this study is a tree having 9 terminal nodes. Here is the optimal classification tree

selected.
Migrasion Decision
X11<14e+3 HE MNo
Ea ™. B Yes
X5=1,3,4,6
(terminal node 1) / \
X11 < 1T7e+3 X100 < 17e+6
/ ™ / ™
. o
e ) s @D
(terminal node 2) // (terminal node 3)
//
X1 = X1T == 1.5
( termmal node 4) l/’ . (termmal node 5) a
( terminal node 6) (terminal node 7) (terminal node 8) (terminal node 9)

Figure 3. Optimal classification tree of migration decision

In Figure 3 it can be seen that the most influential variable on the migration decision of the
relocation area is the distance of relocation house to Central market (X;;). Other variables that
significantly affect the migration decisions of the relocation area are respondent’s job before
relocation (Xs), total assets (Xi9), age (X2), worry of upcoming tsunami to the house (Xi9), gender of
respondent (X;), and modification score which has been made (X;7).

Conclusions

The conclusions are factors that significantly affect the migration decisions of tsunami
survivors from the relocation areas are gender of respondent (X;), age (Xz), respondent’s job before
relocation (Xs), total assets (Xio), the distance of relocation house to Central market (Xi),
modification score Which has been made (X,7), and worry of upcoming tsunami to the house (Xjo).
The most influential factor on migration decision is the distance of relocation house to Central market
Xi).
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Table 5. Interpretation of the optimal classification tree

Terminal
node

Description

Consists of 81 respondents who are classified as respondents who decide not to migrate.
Characteristics of respondent : the respondent whose home distance to Central market (Xu1) is
less than 14000 meters

Consists of 7 respondents who are classified as respondents who decide on migration. The
respondent's characteristic: the respondent with the distance of the house to Central market
(X11) more than 14000 meters, respondent’s job before relocation (Xs) are farmers, civil
servants, private / self-employed, unemployed employees, and house distance to Central
market (X11) also more than 17000 meters.

Consists of 14 respondents who are classified as respondents who decide on migration. The
respondent’s characteristic: the respondent with the distance of house to Central market (X11)
more than 14000 meter, respondent’s job before relocation (Xs) is fisherman, laborer and
respondent having total asset (X11) more than Rp 17.000.000,00.

Consists of 23 respondents who are classified as respondents who decide not to migrate. The
characteristics of respondents: respondents with the distance of the house to Central market
(X11) more than 14000 meters, respondent’s job before relocation (Xs) are farmers, civil
servants, private / self-employed, unemployed employees, and house distance to Central
market (X11) also less than 17000 meters, and respondents aged more than equal to 39 years.

Consists of 10 respondents who are classified as respondents who decide not to migrate. The
respondent’s characteristic: the respondent with the distance of house to Central market (X11)
more than 14000 meter, respondent’s job before relocation (Xs) are fisherman, laborer, has
total assets (X11) less than Rp 17.000.000,00, and respondent has a little worry of upcoming
tsunami to the house.

Consists of 22 respondents who are classified as respondents who decide not to migrate. The
characteristics of respondents: the respondents with the distance of house to Central market
(X11) more than 14000 meters, respondent’s job before relocation (Xs) are farmers, civil
servants, private / self-employed, unemployed employees, and house distance to Central
market (X11) also less than 17000 meters, respondents aged less than 39 years, and gender of
respondents is female (Xu1).

Terminal
node

Description

Consists of 9 respondents who are classified as respondents who decide on migration. The
characteristics of respondents: the respondents with the distance of house to Central market
(X11) more than 14000 meters, respondent’s job before relocation (Xs) are farmers, civil
servants, private / self-employed, unemployed employees, and house distance to Central
market (X11) also less than 17000 meters, respondents aged less than 39 years, and male
respondents (X1). This is in accordance with research santoso (2010), that the population of
male sex and aged 15-24 years tend to migrate.

Consists of 14 respondents who are classified as respondents who decide not to migrate. The
respondent’s characteristic: the respondent with the distance of house to Central market (X11)
more than 14000 meter, respondent’s job before relocation (Xs) are fisherman, laborer,
respondent has total assets (Xi1) less than Rp 17.000.000,00, respresent not worried, worried,
and very worried about the upcoming tsunami going home (X19), and the modification scorehas
been made (X17) by respondents more than equal to 1,5.

Consists of 22 respondents who are classified as respondents who decide on migration. The
respondent’s characteristic: the respondent with the distance of house to Central market (X11)
more than 14000 meter, respondent’s job before relocation (Xs) are fisherman, laborer,
respondent has total assets (X11) less than Rp 17.000.000,00, represent worried, worried, and
very worried about the upcoming tsunami going home (X19), and the modification score has
been made (X17) by the respondents is less than 1,5.




118 International comparative study on mega-earthquake

References

Breiman, L., Freidman, J., Stone, C.J., and Olshen, R.A. (1984). Classification And Regression
Trees. Washington D.C.: Chapman and Hall.

Lewis, R. J. (2000). An Introduction to Classification And Regression Trees (CART) Analysis.
Presented at the 2000 Annual Meeting of Society for Academic Emergency Medicine. San
Fransisco, California.

Morgan, J. (2014). Classification and Regression Tree Analysis. USA: Boston University.

Santoso, I. (2010). Faktor-Faktor yang Mempengaruhi Keputusan Bermigrasi Penduduk Indonesia
antara Tahun 2000-2007 (Analisis Data IFLS 2000 dan 2007). Tesis. Jakarta : Universitas
Indonesia.

Timofeev, R. (2004). Classification And Regression Trees (CART) Theory and Applications.
Thesis. CASE — Center of Applied Statistics and Economics. Berlin: Humboldt University.

Usamah, M. and Haynes, K. (2012). An Examination of the Resettlement Program at Mayon
Volcano: What Can We Learn for Sustainable Volcanic Risk Reduction? Bulletin of Volcanology,
74(4), 839-859.

Yohannes, Y. and Hoddinott, J. (1999). Classification and Regression Trees: An Introduction.
Washington D.C.: International Food Policy Research Institute.

Yohannes, Y. and Webb, P. (1999). Classification and Regression Trees, Cart™: A User Manual
for Identifying Indicators of Vulnerability to Famine and Chronic Food Insecurity. , Washington
D.C.: International Food Policy Research Institute.



Shrimp Cultivation Network in
Post-tsunami Aceh

Masaya Iga

Graduate School of Environmental Studies, Nagoya University, Japan

1. Introduction

Shrimp and fish farming is one of the largest industries in Aceh Province. But aquacultural
ponds, generally located along the coast, did not escape the 2004 tsunami. Shrimp and fish ponds
along the coast in Aceh Province were also lost; the physical loss is estimated at 20,429 ha (42.9%),
including all ponds in Banda Aceh (724.3ha) and Aceh Besar (1,006ha) (Ardiansyah 2007; UNEP
2007). Domestic and foreign actors (including international and national non-government
organizations) have started to assist in aquacultural rehabilitation, and most ponds and their related
facilities have been restored. However, low productivity has recently become more tangible in Aceh
Province, and several shrimp farmers, unable to cope with the problem, have ceased shrimp
cultivation (Iga 2016). Consequently, low productivity has become a fundamental issue, one that this
study will examine in terms of how those ponds whose shrimp productivity is low have been
constructed.

Generally, the productivity of food production areas depends on the surrounding natural
environment and the level of technology adopted to overcome the challenges posed by the natural
components of the food (Iga 2014). It is, therefore, necessary to consider how the network of
human/non-human actors (i.e., society, nature, and technology) adapts the characteristics and
productivity of specific food production areas to understand the emerging low productivity of such
areas in Aceh. Accordingly, this study aims to consider the network of nature (i.e., shrimps, water,
and soil), society (i.e., shrimp farmers), and technology (i.e., shrimp production methods) to clarify

what the context of current shrimp production is in post-tsunami Aceh.

I1. Subject of study

To achieve its purpose, this study compares shrimp production systems in Aceh with those
in other regions from the perspective of the interaction humans, nature, and technology, and then
considers the background of the lower productivity of shrimp farming in post-tsunami Aceh. This
study focuses specifically on the extensive shrimp production systems in Aceh, the eco-shrimp
production system (ESPS) in East Java (Sidoarjo and Gresik), and the indoor shrimp production

system (ISPS) in Niigata, Japan.

1. Extensive production systems in Aceh
According to Bandan Pusat Statistik (BPS), as at 2014, there were an estimated 50,541ha
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of aquaculture pond (Brackish Water Pond) areas in Aceh Province and 25,141 households engaged
in shrimp and fish farming. The production methods of shrimp and fish farming are divided broadly
into three categories: intensive, semi-intensive, and extensive. The intensive method involves
advanced technologies, such as air pumps, paddlewheel aerators, and automatic feeding machines,
and it utilizes a wide range of chemical inputs, including fertilizers and pesticides, to achieve year-
round, high-density production (Fig. 1, 2). The intensive method was developed through the
industrialization of food production processes (also known as appropriationism (Goodman et al.
1987)) in the shrimp and fish farming industry. The semi-intensive method also uses chemical inputs,
albeit in lower quantities, for shrimp and fish cultivation (Fig. 3). Finally, the extensive method
cultivates shrimp and fish through traditional production activities without relying on advanced
technologies; rather, it harnesses operations embedded in the natural environment surrounding the
production area (Fig. 4). For instance, the water exchange system operates through using the natural
tidal rise and fall of the sea level, with the main shrimp feed originating from the sea. Most of the
ponds in Aceh are extensive (75%), having low production inputs, and 22% are semi-intensive
aquaculture (Zainun et al. 2007). The quantity of shrimp production in Aceh has been decreasing
since the tsunami. For instance, shrimp productivity in Deah Raya, Banda Aceh, has decreased from
800 kg before the tsunami to 500 kg per pond after it.

Fig. 1 Intensive pond in Aceh Fig. 2 Chemical input used in intensive pond in Aceh
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Fig. 3 Semi-intensive pond in Aceh Fig. 4 Extensive pond in Aceh
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2. Eco-shrimp production system

The eco-shrimp production system (ESPS) is an organic shrimp production project
conducted by Japanese company A and shrimp cultivators in Indonesia (especially in East Java, Fig.
5, 6, 7). This project started in Surabaya, Gresik, and Pinrang (South Sulawesi) as a consequence of
several problems related to industrialized shrimp farming, such as mangrove deforestation, water
pollution, and food safety issues. The main purposes of ESPS are the “establishment of sustainable

shrimp production system” and the “pursuit of food safety.”
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Fig. 7 Eco-shrimp pond in Sidoarjo Fig. 8 Outline of indoor-shrimp supply chain

3. Indoor shrimp production system
The indoor shrimp production system (ISPS) was also developed to solve issues related to

shrimp safety issued and environmental pollution. This system has been mainly developed by
company [ in Tokyo, Japan. ISPS is currently operated in Japan (Fig. 8) and Mongolis, and there are
several regions that are planning to introduce it (e.g., The Philippines, Nepal, Bolivia, and China).
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I11. Ecological and technological features of shrimp farming systems

This section will outline the ecological and technological features of the different shrimp

farming systems.

1. The features of the extensive shrimp production system in Aceh

Generally, the extensive shrimp farming system in Aceh uses the water that comes from the
sea and rivers near the pond. Some ponds utilize baby shrimps that flow into them from the sea,
although most shrimps are procured from hatcheries
(Fig. 9). There are some ponds that have low
productivity problems because of viruses. But pond
workers have not fully identified what kind of viruses
attack their ponds, and if an infection occurs, most of
them do not know what to do. A general preventative
measure against diseases (i.e., virus outbreak

suppression) is to dig out and change pond bottom

soil. These production methods adopted in Aceh are

traditional ones as opposed to industrialized —

intensive ones. Fig. 9 Baby shrimp producing facility
(hatchery) in Aceh

Fig. 10 Inside water gate of eco-shrimp pond Fig. 11 Leaf of Api-api (a kind of mangrove)

2. Features of the eco-shrimp production system

The eco-shrimp production system (ESPS) involves growing shrimp under natural
conditions using traditional production methods. The eco-shrimp ponds are connected to the sea and
a river, and the pond water changes with the rise and fall in the sea level (Fig. 10). If the salinity level
of a pond decreases, operators add the leaves of Api-api (a kind of mangrove, Fig. 11) to it in order to
increase salinity. ES projects conduct mangrove planting around ponds in order to purify the water
(e.g., by neutralizing the presence of ammonia) and enhancing dykes.

The ESPS has been having problems with water quality management and shrimp surviving
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rates since the late 2000s. Shrimp production quantities, for example, have decreased by 50% during
the last 10 years. The ESPS (i.e., company A and shrimp cultivators), therefore, started environmental
improvement works to solve the problem. Company A and shrimp cultivators analyzed “scientifically”
the casual relationships between “disease outbreak and water quality,” the “duration of sunshine and
shrimp growth,” and “water turbidity and the breathing of shrimp.” In an ESPS, the workers dig and
dry the bottom of ponds in order to prevent disease, instead of using chemically-based medicines (Fig.
12).
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Fig. 12 Bottom of eco-shrimp pond after harvest ~ Fig. 13 Indoor shrimp production system in
Niigata, Japan

3. The features of the indoor shrimp production system

The ISPS is a completely closed shrimp production facility (Fig. 13) in which the water is
not exchanged during a production cycle (4 months). An ISPS plant is constituted of three types of
pools (i.e., the initial growing pool, a growing pool, and a pool for shipment), and there are some
devices that produce natural conditions in order to reduce the stress of the shrimps. For instance,
artificial sea grasses and wave machine are placed at the bottom/hedge of the pools. In addition, there
are water filtering systems inside pools that remove impurities (e.g., ammonia, nitrous acid) from
pond water and cleaning machines at the bottom of the ponds to prevent the dissolution of sediment
in the water.

In an ISPS, water quality and shrimp growth rates are monitored concretely to improve
survival rates and feeding efficiency. But ISPS operators have been experiencing problems with low
productivity because of technological difficulties with controlling water quality (i.e., management of
filtering machines). They are, therefore, continuing to improve the purification capacity of filtering
machines. ISPS do not use the chemical agents that are usually utilized for preventing diseases in

intensive ponds.

IV. Network of actors involved in shrimp production systems

Shrimp production in Aceh is based on the traditional production method, and the
production processes are strongly dependent on the natural environment. The behavior and
performance of human actors engaged in shrimp production in Aceh are embedded in their
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relationships with the natural environment and local knowledge (Fig. 14).

Similarly to the traditional production system, the ESPS uses local knowledge (tacit
knowledge) and is embedded in ecological conditions around the production site. But it does not
simply represent a return to small-scale and traditional farming because scientific knowledge (i.e.,
scientific methods for pond management) also forms a part of the production network for the sake of
shrimp viability improvement. In an ESPS, human actors’ behaviors are embedded in a relationship
with natural environment while applying a mix of local and scientific knowledge (Fig. 15).
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Fig. 14 Shrimp production network in Aceh Fig. 15 Shrimp production network in Sidoarjo
(ESPS)

As for ISPS, it depends on scientific Natural environment
technologies much more in order to control water

purity and the survival rates of shrimp as opposed Disembeding from nature

to the extensive ponds in Aceh. ISPS is very much Purification

disengaged from the natural environment (i.e., :
ecological processes) surrounding production sites. i
But, as it is hard to completely detach production :
networks from nature (i.e., technological problems i
|
.

arise), ISPS seeks to develop and incorporate more

sophisticated scientific technologies to control the
Fig. 16 Shrimp production network in Niigata

natural conditions within its facilities (Fig. 16). (ISPS)

V. Conclusion

Shrimp production systems in post-tsunami Aceh are more strongly embedded in the natural
environment and depend more on a traditional production mode based on local knowledge than other
production systems (i.e., ESPS and ISPS, Fig. 17). If scientific knowledge of water quality control
and shrimp survival techniques is incorporated into their networks, the issues of low productivity
could be solved to some extent. So, the technological and ecological shortcomings of shrimp farming
in Aceh might have resulted in low shrimp cultivation productivity. These facts do not necessarily
mean that sophisticated technologies (scientific knowledge) in Aceh shrimp farming do not exist. In

fact, there are some technology developing centers for shrimp farming and a training center for
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intensive farming in Aceh. Scientific knowledge incorporated in these facilities could result in a more

sophisticated shrimp production mode.

wv
8,
S
=8| B ISPS
o | =
% % ; |SPS jevelopment
Q 3 stage)
Q o
® g
m
Q.
o
Hybridization Intensive Purification
— - >
Relationship between
society and nature
=
=]
(2]
. o
Extensive x
g
3 Shrimp production spaces
3

Fig. 17 Relationship among different type of shrimp production networks

What factors result then in the technological standard of shrimp production being
unsophisticated and cause low productivity issues in Aceh? One might point to the lack of social
infrastructure for rolling out new technologies (non-human actors) because of the weakness of social
networks among local human actors in Aceh (Iga 2016). So, it is necessary for shrimp farming in
Aceh to rearrange the network of human actors and non-human actors in order to reduce the risks

surrounding production sites and make the production systems more sophisticated.
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Introduction

This paper provides a preliminary discussion about the approximately 10-year
reconstruction of the food production in the areas of Banda Aceh and Aceh Besar, Indonesia that were
most severely affected by the 2004 Sumatra Earthquake/Tsunami, based on descriptive analyses of
the questionnaire survey in 2014. In order to accumulate the quantitative information about the
short/mid-term rehabilitation and reconstruction processes, we had conducted several rounds of
questionnaire surveys in December 2005, 2007 and 2010 that targeted 127 samples of the affected
people at 7 villages in Banda Aceh, 693 samples of the inhabitants at 13 villages in Banda Aceh and
Aceh Besar, and 200 samples of village head (Geuchik) in Banda Aceh and Aceh Besar, respectively
(see Tabuchi 2006, Kimura 2006, Takahashi et al. 2008, Takahashi et al. 2011)". This survey in 2014
is basically as a part of these series of surveys, focusing on economy and livelihood in general, the
longer-term reconstruction of land-using-type food productions in particular.

For the survey, eleven students of the Faculty of Syiah Kuala University entered the fields
to get interviews during the period between January 9 and 16, 2014. The sampling of respondents was
basically in the quota-method, in part using the snowball-sampling method together, targeting farm
households that were engaged in land cultivating, stockbreeding and/or brackish-water culture.
Followed by an interview visit, first, twenty-three sub-districts (Kecamatan) were intentionally picked
up from the area within a couple of hour car driving from the city of Banda Aceh. The area was
divided into three zones in terms of physical damage degree by the earthquake/tsunami (Umitsu and
Takahashi 2007): Zone [ was almost all physically devastated virtually interrupting production, Zone
II was slightly damaged, seemingly recovered promptly, and Zone III was normally operated in food
production without any direct damage. Then, seventy-two target villages (Gampong) were selected
from these sub-districts according to the number of villages in each sub-district, and finally
approximately five respondent farm households were sampled from each target village, eventually

the data obtained from 355 respondents in total (Figure 1).

! The same-formatted questionnaire survey with the last one was conducted in Kabupaten Bantul, Daerah
Istimewa Yogyakarta, Indonesia that was severely damaged by the 2006 Central Java Earthquake, targeting a
head of community (Kepala Dusun), for a comparison between two earthquake disasters of different hazard
type and magnitude, in collaboration with Indonesian Institute of Sciences (LIPI) and Universitas Gadjah Mada
(see also Mardiatno and Takahashi 2012).



Recovering land-use-type food productions in post-disaster Aceh (M. Takahashi) 127

Kucara

s S VT

SAMPLE
NUMBER

o7

Figure 1. Location of samples and their damages in production
Note: The figures show the number of samples in each sub-district based on the questionnaire survey, and the shaded parts
show the tsunami-inundated areas (based on the GIS & Remote Sensing Development Center, Syiah Kuala University).

We discussed the purpose of questionnaire, and this time decided to focus primarily on the
land-use-type food production and the producers’ perspectives as indicators of the longer-term
recovery process. According to the reconstruction plans of Indonesian government, the first three-
year phase would be devoted intensively to the housing reconstruction, then the main focuses shifting
to the livelihood/business and the physical/social infrastructure for next several years. The
questionnaire was intended to gain the information especially about changing local economy during
the whole recovery period. Finally, the questionnaire includes approximately 50 questions asking
basic information about the respondents, characteristics of production and farm structure in three
periods of before the earthquake, during the reconstruction and currently in 2014, impacts of the
earthquake/tsunami, reconstruction efforts and aids, and community perception and behavior,
followed by some open-ended answers about serious problems and future prospects (see Appendix).

The earthquake and especially the following tsunamis on December 26, 2004 brought about
one of the most serious catastrophes in many countries and regions on the Indian Ocean. The affected
areas concentrated on the northern tips of the Sumatra Island, namely Aceh. In the areas within a
couple of kilometers from the coasts, almost all the physical and built environments were devastated
and most if not all the communities instantly lost over 80 percent of the inhabitants. More than ten
years have already been spent for the reconstruction, and then how for the local society to be recovered
poses important questions that should be shared by the international academics in particular about a

tsunami that is one of the typical disasters as an infrequent catastrophe.
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As for the issues of disaster and food production, first, the destruction of production space
usually leads to lost productive assets, occasionally not only bringing about unforeseen disruption of
livelihoods in farm families, but also significant impacts to the much wider areas of regional economy
in such a developing region as Aceh, in which agriculture, fishery and other primary industries have
so far dominated in the local economy. Tsunami flows sweep away almost everything, but leaving
thick layers of mad and debris, eventually bringing about at least temporal displacement of all the
people that survive from the disaster. For the recovery of food production, thus, whether the broken
space is repaired, changed or abandoned is basically important, related to what and how to make up
for lost resources including knowledge and capital.

In the nature of tsunami hazard, second, at the regional level there is a clear distinction
between affected and non-affected areas in terms of space and society. In the affected area, the local
society seems to die at least temporarily, while the non-affected area seemingly still maintains
production activities even during the emergency period, accommodating such temporarily displaced
population and the mass influx of newcomers engaged in the recovery works. Then, the not-damaged
area is also expected to supply foods and materials including capital and labor to sudden booming
demands for the reconstructions in the affected area.

In this sense, third, the restoration of broken-down social systems is also necessary,
including food/material supplying chains, market functions, financial supports, labor organizations,
and administrative/community mechanisms for maintaining the infrastructure. In the case of Aceh,
the most severely damaged area concentrate on the city of Banda Aceh that all the regional
administrative, commercial, financial and even cultural functions have centered on, connecting
horizontally between the city and the countryside and vertically the local region to the nation-wide
and global systems, which were also partly broken down. As many scholars point out (for example,
Irfan 2017), further, the 30-year enduring conflicts, which was ended in the Helsinki peace agreement
in August 2005, had reorganized these systems, some left broken.

The interrelationships between nature and society are not always mutually beneficial but
sometimes destructive. As the post-disaster reconstruction implies, the restoration of space is followed
by the reorganization of social systems and vice versa. Whether the community is scaled up or down
in terms of its capacity for reproducing relationships with the natural environment, or adapting to
environmental changes is related to a question about the sustainability of food production and the
underpinning social mechanisms in particular, and to what degree a catastrophic natural disaster
changes or restructures the local society in general.

Indeed, for the reconstruction plan of economic development, the central government-ruled
Agency for the Rehabilitation and Reconstruction of Aceh and Nias (Badan Rehabilitasi dan
Rekonstruksi: BRR) made two main missions: the recovery of people’s productive assets and public
assets including the recovery of fields, plantations and farms, and the repair and improvement of
agricultural facilities and infrastructure in the first phase of 2005 and 2006, and the strengthening of
a sustainable economic foundation for boosting the agricultural economy through developing the

prime commodities in terms of quality and quantity partly for the purpose of participation in global
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markets, mainly in 2007 and 2008 (BRR 2009)>. In these interventions to the recovery process,
evidently, the directly affected farms and farming communities were focused in the first phase, and
then in the second phase, more widely those in the inland areas of non-tsunami damage.

Paying special attention to the difference in damage degree, changing capacity levels of
farms can be assumed as in Figure 2. Not damaged farms are maintained their farming operations
during the emergency and rehabilitation phases, and even boomed from the increasing demands for
food. Partly damaged farms are themselves relatively smoother to be recovered, participating again
in the local markets, though in the affected area it might be somewhat difficult to repair the broken
spaces. Further, for these types of farms, the interventions in the second phase could open the door to
strengthen their managements, the infrastructure and equipment being scaled up. However, for farms
of entire damage, much cost and time should be necessary to be recovered, and then even in the
reconstruction phase it might be quite difficult for such late-joining participants to regain the market
share under the competition. Thus, our analysis is based on temporal comparisons from the period
just before the disaster (Period A), through the period approximately 3-5 years after the disaster
(Period B), to the survey period in January 2014 (Period C).

Capacity
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Figure 2. Changing capacity levels of differently damaged farms

In the following sections, first, we briefly review the damages and emergency responses
including the pre-tsunami situations of farm managements, and then discuss the reconstruction
processes and changing farm products, structures and managements, in particular mentioning outside
interventions and briefly analyzing some economic indicators, comparing between the farm
typologies of different damage degrees, followed by describing the activities of community-based
organizations that are thought of as the key for capacity building in the post-tsunami recovery process
as bridging between individual farmers and governmental/non-governmental organizations of the
regional, national and international levels. As concluding remarks, we point out some features of the

post-disaster recovery of land-use-type food production in the longer-term in the context of

2 In terms of funding allocation of the annual government budget for the whole province of Aceh between 2005
and 2008, the total amount of allocation was 2,672,299 million rupiah for the economic and business sector, of
which approximately 28.1 percent were allocated to the sub-sectors of agriculture, crops and food, plantation,
and animal husbandry, while approximately 33.5 percent to the sub-sector of fisheries, 12.1 percent to that of
cooperatives and small and medium-sized enterprises (SMEs) (BRR 2009: 41).
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developing regions, seen as easy to recover, in some sense resilient but vulnerable to future risks, or
not sustainable.

Damage and the emergency

Looking at Figure 1 again, the damage levels in farm production spatially correspond to the
tsunami-covered areas. Most if not many farms located in the coastal areas were entirely or partly
damaged in their productions though not a few had no damage on the same location, also some
damaged even in the inland areas that were slightly affected in buildings by the earthquake. Thus, to
some degree, the production damage degrees are closely related to the human and physical damages
by the earthquake/tsunami, especially to those in building (Table 1). The damage in production
concentrated on physical destruction of production space that was directly caused by the
earthquake/tsunami, especially at the entirely damaged farms, followed by lack of factors of
production including capital, energy/water and material that was experienced more severely at the
partly damaged farms, and which was brought about indirectly the disaster (Table 2). In addition,

some damage related to marketing and distributing was experienced even by less damaged farms.

Table 1. Relationships between production, human and building damages

Production damage " Human damage Building damage
Entire | Partial | No | Entire | Partial | No
% Entire 53 3.8 54.7 | 41.5 58.5 340 7.5
% Partial 62 1.6 22.6 | 75.8 9.7 17.7 | 72.6
% No 240 0.8 14.6 | 84.6 7.9 13.8 | 78.3
Total 355 14 22.0 | 76.6 15.8 17.5 | 66.8

Chi-squire test: Prob. = 0.000 for the both tables.

Table 2. Damage type in production by damage degree

Damage type Entire Partial No Total

n 53 62 240 355
% Physical destruction 96.2 25.8 - 18.9
% Lack of labor 13.2 11.3 - 3.9
% Lack of material 22.6 4.8 2.1 5.6
% Lack of capital 64.2 21.0 1.7 14.4
% Lack of energy/water 58.5 46.8 4.2 19.7
% Lack of access to market 7.5 41.9 4.6 11.5
% Slump in sales 18.9 40.3 5.4 13.5
% Others 5.7 8.1 6.7 6.8

Note: Multiple answers allowed.

As a whole, a proportion of the entirely damaged farms is approximately 15 percent in all
the samples, while farms with no damage account for two third. This implies some bias in the samples
comparing to our last three rounds of questionnaire survey. In terms of the impact to the food
production, however, it is clear that the disaster had influenced not only the directly devastated area
but also more widely inland rarely or not affected places.

Indeed, looking at varying farm structures in different locations, at Period A, a large

proportion of non-operated farms is found in Zones I, I and even I11: 40%, 39% and 23%, respectively
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(Figure 3). After the disaster, the proportion grows significantly to almost the half in Zone I, while
slightly declining in Zone II and almost same in Zone III. Currently, there are a few non-operated
farms in all the three zones as well as a growing proportion of owner-occupied farms, approximately

two third in each zone.

Numer of farms

ZONE | - Period A

Owner-occupied ETenant/sharecrop B No operation

Figure 3. Changing farm structures before and after the disaster

Table 3. Period for the livelihood to return to normal by damage degree

Period Entire | Partial No Total
n 53 62 240 355
% Stay unchanged 3.8 4.8 47.9 33.8
% Within 1 year 34.0 56.5 37.1 40.0
% After 1 to 3 years 41.5 355 14.2 22.0
% After 3 years or later 20.8 3.2 0.8 4.2

Chi-squire test: Prob. = 0.000.

Last, at least based on the questionnaire survey, very few farms had relocated or displaced
their housings and main lands for production in the whole region, just 6 and 3 responding farms of
entire and partial damages, respectively, while one fourth of the sample farms had experienced
temporal displacement of their housings as a whole, four fifth of the entirely damaged farms in
particular. It is noteworthy that not so much time was taken even for damaged farms to recover their
operations. For example, over half the entirely damaged farms and approximately four fifth of the
partly damaged farms started in reconstructing in 2005 within one year after the disaster,
approximately one third of the former and the rest of the latter started in 2006, and all the damaged

farms finished their recovery works within two years of starting.

Reconstruction and aids

Even though all the responding farmers finished physically repairing their production in so
short term, it is important to point out some spatial differentials in the livelihood recovery from the
perspectives of farmers themselves. According to the questionnaire asking periods of livelihood
returning to the normal, approximately one third of the respondents in total, and almost half the not
damaged farmers, felt that their livelihoods stayed unchanged against the impacts of disaster (Table

3). The responding farmers of partial and entire damages had certainly felt depressing impacts in their
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livelihoods. Almost all the former think that their livelihoods returned to the normal within three years

after the disaster, in particular within one year for the half, while for many if not most of the latter it

had taken more than a couple of years to restore the normal standard of livelihood.

Table 4. Most important resource of aids by damage degree

Period Entire Partial No Total

n 53 62 240 355
% Nobody 13.2 30.6 69.6 54.4
% Relative 13.2 435 22.5 24.8
% Community 5.7 8.1 33 4.5
% Government 15.1 8.1 4.6 6.8
% NGO 50.9 6.5 - 8.7
% Other 1.9 3.2 - 0.9

Chi-squire test: Prob. = 0.000.

Table 5. Access to the most important aid resource by damage degree

Access Entire Partial No |Total
n 46 43 73 162
% By oneself/friend 28.3 69.8 76.7 61.1
% Through small group 45.7 7.0 13.7 21.0
% By village head 17.4 23.3 6.8 14.2
% By government 22 - 1.4 1.2
% From aid provider 6.5 - 14 2.5

Chi-squire test: Prob. = 0.000.

Table 6. Amount of money used for reconstruction for oneself

Amount/resource Entire Partial No Total

n 53 62 240 355

% No money used 30.2 74.2 94.6 81.4
Informal 7.5 64.5 91.3 74.1
Formal 22.6 9.7 33 7.3

% Under 1 mil. Rp. 358 14.5 2.1 9.3
Informal 5.7 12.9 1.3 3.9
Formal 30.2 1.6 0.8 5.4

% 1 to 5 mil. Rp. 26.4 8.1 2.5 7.0
Informal 15.1 32 2.5 4.5
Formal 11.3 4.8 - 2.5

% 5 to 50 mil. Rp. 7.6 32 0.8 2.3
Informal 3.8 32 0.4 1.4
Formal 3.8 - 0.4 0.9

Chi-squire test: Prob. = 0.000 (for the amount by the damage levels).
Note: As for the aid resource, an informal opportunity mainly includes nobody, relative, and community,
while a formal opportunity mainly includes government and NGO mentioned Table 4.

As for the source of outside aids to recover the production activities, as a whole over half
the respondents, especially two third of not damaged farmers, answered nobody helpful, that is
depending on self-help (Table 4). For many of the partly damaged farms, the private relationships like
family and relative are more important as an aid resource than formal organizations including
government and non-government organizations. In particular, half the entirely damaged farms gave

NGO as an important resource, almost same proportion to that for housing reconstruction according
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to our last questionnaire survey in 2010 (Takahashi et al. 2011). A community, or aid resource related

community-based social relations, is not substantially important, also similar to that for housing

reconstruction. Rather, such informal social relations including personal networks might function well

as an opportunity for damaged farms to access the aid resources (Table 5). Especially for entirely

damaged farms, a village community (Gampong) or a small group (Kelompok) is seen as a bridge

between affected people and aid organizations, while the governments are also not so important in

this point. For many of slightly or not damaged farms, further, there were few opportunities to access,

no ways left but to depend on their personal relations.

Table 7. Aided item and aid provider by damage degree

Aided item (% in total) | Aid provider Entire | Partial No |Total
n 53 62 240 355
Seed, chemical, fertilizer | % Relative - 3.2 0.8 1.1
(46.5%) % Community - 4.8 3.8 34
% Government 58.5 56.5| 329 40.8
% NGO 18.9 25.8 3.8 9.9
% International organization - 24.2 0.8 4.8
Reconstruction of % Relative - - - -
irrigation/road % Community - - 2.1 1.4
(36.9 %) % Government 41.5 4351 229 29.3
% NGO 26.4 339 3.8 124
% International organization 1.9 24.2 2.5 6.2
Job training % Relative - - 0.8 0.6
(36.3%) % Community - 4.8 7.1 5.6
% Government 37.7 37.1| 233 279
% NGO 15.1 27.4 1.3 7.9
% International organization - 16.1 0.8 34
Capital/technical support | % Relative 9.4 4.8 129 11.0
(31.0%) % Community 1.9 - 2.5 2.0
% Government 15.1 323 7.1 12.7
% NGO 39.6 25.8 1.3 11.3
% International organization 1.9 16.1 1.3 3.9
Reconstruction of % Relative 11.3 1.6 0.4 23
land/pond % Community 1.9 21.0) 14.6 13.8
(30.1 %) % Government 3.8 3.2 0.8 1.7
% NGO 64.2 12.9 0.4 12.1
% International organization 3.8 - - 0.6
Farming machine/ % Relative - - 2.9 2.0
equipment % Community - 1.6 33 2.5
(28.7 %) % Government 9.4 3551 163 18.6
% NGO 37.7 29.0 2.9 12.7
% International organization - 17.7 1.7 4.2
Micro-finance, credit % Relative - 1.6 12.9 9.0
(16.9 %) % Community 1.9 1.6 1.3 1.4
% Government 1.9 24.2 2.5 6.2
% NGO - 19.4 0.8 3.9
% International organization - 16.1 0.8 34

Note: Multiple answers allowed. The percentage in total of each item includes that by other providers.

The reconstruction works might cost not so much especially for the responding farmers in

the financial terms. As a whole, most of the respondents answered that they had themselves used no
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money for reconstructing their livelihoods (Table 6). No or very small amount of financial cost was
taken in particular for the partly damaged farms, most of which gave so-called informal aid
opportunities as the most important resource. Many of the entirely damaged farms that depended on
formal aid opportunities for themselves used small amount of money for their livelihood
reconstruction: five million rupiah at most.

In the concrete, the item that approximately half the respondents mentioned as aided items
is agricultural inputs including seed, chemical and fertilizer, followed by reconstruction of farming-
related infrastructure and job training, all of which were importantly provided mainly by the
government or NGO (Table 7). These were targeting not only on the entirely damaged farms but also
the partial and even no damaged farms in wider non-affected area, aiming to strengthen the
agricultural production. Meanwhile, the items of financial and technical supports, and reconstruction
of land that were mainly provided by non-governmental organizations are focusing exclusively on the
entirely and partly damaged farms. Farming machine/equipment was aided either by governmental or
non-governmental organization, regardless of less importance for every degree of damaged farms.
Micro-finance and credit is mentioned by some of the partly damaged farms, not important as a whole.
Indeed, according to another question of the questionnaire, approximately 87 % of all the responding
farms currently have no debt, loan or credit, no difference between different degrees of damage.

Changing farming production

In this section, thus, we discuss how the agriculture had changed during the post-disaster
reconstruction process by comparing some indicators between three farm typologies of damage
degrees in three periods mentioned above. As for the production scale, first, there had been little
change in average sizes of paddy field and garden (Kebun), which is normally used for producing
vegetables and/or fruits not only for domestic consumption but also for commercial horticulture,
before and after the disaster, regardless of evidently growing scales of livestock especially during the
early post-disaster period at the partly and not damaged farms (Table 8). Further, there had been little
change in number of workers, either family or employee as a whole. For a production cycle, however,
especially the entirely and partly damaged farms saw slightly decreasing months per cycle,
approximately one week shortened for one cycle on average, while for the not damaged farms no
change but increasing standard deviation.

Rather, substantial changes can be seen especially in main products at the not damaged
farms throughout the post-disaster reconstruction period, and at the partly damaged farms in the late
reconstruction process (Figure 4). A proportion of farms that mainly produced vegetables, livestock
and blackish-water products and other commercial commodities including fruits instead of rice had
significantly grown, probably meaning that the agriculture had increasingly been market-oriented.
For the entirely damaged farms, a proportion of farms mainly producing livestock had increased
during the early reconstruction period, and then the composition radio of main products became back
to that before the disaster. It is imagined that farmers could not use their devastated land for

cultivation, instead grazing cow and/or chicken for earning cash in addition to off-farm jobs,
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mentioned later. These changes of local farming were related to booming local consuming markets
brought about by the mass influx of people in the post-disaster reconstruction period on the one hand,
and implied some trends like widening sales to regional, national or international markets on the other
hand.

Table 8. Changing production scales in three periods by damage degree

Indicator Period Entire Partial No
n Avg. STD n Avg. | STD n Avg. | STD
Size of padd A 35 06| 05| 40| 06| 08| 116] 05| 04
ﬁ‘ezlz ‘(’hé’)a y B 22 04| 03| 38 06| 09| 115 06| 04
C 36 05 04| 43| 07| 08| 149| 06| 05
Size of garden A 13 02 02| 11 14 30| 25| 03] 10
(ha) B 8 o1l 02| 10| 1.5] 31| 43| 03| o8
C 15 o1 02| 16| 11| 25| 8] 02| 06
A 7 30| 12| 11| 26| 10| 29| 37| 28
Ezﬁ;er of cow B 6 2.8 o] 12| 28 1| 29| 47| 55
C 9 49| 58| 14| 36| 25| 48] 50| 72
A 6 02 o2 8] 77| 2t1| 21| 25| 109
E;‘?fg%‘}ifﬁ;w B 8 02| 02| 10| 151| 241| 25| 36| 119
C 12 04| 04| 12| 11.8] 211 49| 31| 110
Number of A 48 7] 14| 51| 21 13 131] 2.1 13
family worker B 31 1.5 1.0| 49 2.1 1.2 158 1.9 1.3
(person) C 51 1.5 10| 6l 19 11| 235 17| 1.0
Number of A 48 22 24| 51 19 33| 131 20| 24
employed worker B 31 2.0 251 49 1.7 3.0 158 1.9 2.3
(person) C 51 1.8 20| 6l 1.9/ 29| 235| 20| 25
Production cycle A 48 39| 26| 51| 46| 28| 131] 45| 28
(month/eyclo) B 31 38| 24| 49| 46| 29| 158] 45| 3.1
C 51 37| 23] 61| 43| 28| 235 45| 33

Note: The samples do not include any farms that were not operated. Period A: the period just before the
disaster, Period B: the period approximately 3-5 years after the disaster, and Period C: the survey period
in January 2014.

0% 20% 40% 60% 80% 100%

ENTIRE - Period A
Period B

Period C

PARTIAL - Period A
Period B

Period C

NO - Period A
Period B

Period C

Rice MEVegetable MLivestock DOFish/Shrimp/Etc
Figure 4. Changing main products in three periods by damage degree

Note: The samples do not include any farms that were not operated.

Looking at the markets that the respondents had mainly sold their food products, for

example, the entirely and partly damaged farms that were most located on the coastal areas had
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increasingly concentrated markets in their localities or major markets in the city of Banda Aceh since
the disaster, while for the not damaged farms that were all in inland Aceh Besar the degree of
dependence on local or Banda Aceh markets had declined, instead slightly increasing that on other
cities (Table 9). The concrete sales outlets were also different in relation of the farms locations
spatially with the city of Banda Aceh even before the disaster (Table 10). Through the reconstruction
process, there had been increasing proportions of processors for the entirely damaged farms, of
markets and brokers for the partly and not damaged farms, respectively. Direct sales to restaurant,
mail-order and so on can be seen as an important outlet in general as a whole, for the damaged farms
close to Banda Aceh in particular.

Table 9. Market place of main products by damage degree

Period Market place Entire | Partial No Total

n 48 51 131 230

% Local markets 66.7 68.6| 679 67.8

A % Major markets in Banda Aceh 27.1 23.5| 275 26.5
% Other cities - 2.0 0.8 0.9

% Other/unclear 6.3 5.9 3.8 4.8

n 31 49 158 238

% Local markets 71.0 69.4| 64.6 66.4

B % Major markets in Banda Aceh 22.6 224 247 239
% Other cities - 2.0 0.6 0.8

% Other/unclear 6.5 6.1 10.1 8.8

n 51 61 235 347

% Local markets 72.5 67.2| 643 66.0

C % Major markets in Banda Aceh 19.6 246 25.1 24.2
% Other cities 2.0 33 2.1 2.3

% Other/unclear 5.9 4.9 8.5 7.5

Table 10. Sales outlets of main products by damage degree

Period Market place Entire Partial No Total

n 48 51 131 230

% Market 229 47.1 30.5 32.6

A % Broker 333 19.6 21.4 23.5
% Processor 47.9 54.9 54.2 53.0

% Restaurant 2.1 - 0.8 09

% Others 2.1 - - 0.4

n 31 49 158 238

% Market 12.9 53.1 342 353

B % Broker 22.6 16.3 234 21.8
% Processor 64.5 55.1 443 49.2

% Restaurant - - 0.6 0.4

% Others 6.5 - 6.7 4.6

n 51 61 235 347

% Market 25.5 47.5 42.6 40.9

C % Broker 21.6 19.7 24.7 23.3
% Processor 52.9 55.7 37.9 432

% Restaurant 9.8 1.6 2.1 32

% Others 4.0 - 6.4 4.9

Note: Multiple answers allowed. Others include cooperative, mail-order and so on.
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Table 11. Penetration of modern equipment/facility for agriculture

Period | Equipment/facility | Entire | Partial No Total

n 48 51 131 230

% Motor tractor 58.3 76.5 82.4 76.1

% Sprayer 70.8 84.3 84.0 81.3

A % Thresher 62.5 56.9 82.4 72.6
% Storage 52.1 29.4 29.8 343

% Livestock house 20.8 45.1 351 343

% Electric pump 27.1 7.8 8.4 12.2

% Motor truck 18.8 56.9 31.3 34.3

n 31 49 158 238

% Motor tractor 71.0 75.5 71.5 72.3

% Sprayer 74.2 85.7 77.8 79.0

B % Thresher 64.5 59.2 69.6 66.8
% Storage 58.1 34.7 29.7 34.5

% Livestock house 25.8 449 36.1 36.6

% Electric pump 355 16.3 20.3 21.4

% Motor truck 12.9 57.1 30.4 33.6

n 51 61 235 347

% Motor tractor 72.5 73.8 64.7 67.4

% Sprayer 66.7 77.0 73.6 73.2

C % Thresher 62.7 54.1 60.9 59.9
% Storage 54.9 31.1 22.1 28.5

% Livestock house 39.2 49.2 43.4 43.8

% Electric pump 314 8.2 18.3 18.4

% Motor truck 7.8 54.1 31.1 31.7

Note: Multiple answers allowed.

Table 12. Penetration of built infrastructure for agriculture

Period Infrastructure Entire | Partial No Total

n 48 51 131 230

% Irrigation canal 12.5 62.7 84.7 64.8

% Water system 18.8 60.8 66.4 55.2

A % Electricity/generator 47.9 9.8 22.1 24.8
% Paved road 75.0 43.1 59.5 59.1

% Concreted dike 8.3 9.8 9.9 9.6

% Meeting building 25.0 51.0 30.5 33.9

n 31 49 158 238

% Irrigation canal 16.1 67.3 69.6 62.2

% Water system 22.6 65.3 57.0 54.2

B % Electricity/generator 61.3 10.2 28.5 29.0
% Paved road 83.9 449 65.8 63.9

% Concreted dike 12.9 14.3 7.6 9.7

% Meeting building 29.0 57.1 31.0 36.1

n 51 61 235 347

% Irrigation canal 11.8 60.7 60.4 533

% Water system 13.7 59.0 49.8 46.1

C % Electricity/generator 58.8 19.7 323 34.0
% Paved road 88.2 52.5 64.7 66.0

% Concreted dike 13.7 14.8 7.2 9.5

% Meeting building 27.5 52.5 28.9 32.9

Note: Multiple answers allowed.
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Meanwhile, for the modernization of production in terms of equipment and facility for
agricultural production, there had seemed a few differences in a proportion of farms that had equipped
each between different degrees of damage, except for storage, electric pump and motor truck, and
little temporal change in terms of the penetration (Table 11). These degrading trends can be seen as
for the built infrastructure for agriculture as well. It is interesting that the infrastructure had been
upgraded once during the reconstruction and then slightly degraded to the level before the disaster as
a whole except for paved road (Table 12). In sum, the agriculture had experienced little structural
change in the physical and social terms, but certainly seeing some diversification in products
increasingly toward the market-oriented direction especially in the inland non-affected areas.

Cost, sale and income

These changes in agricultural production had reflected the economic situations of each
farm households. For the entirely damaged farms, the average values of sale and cost of main
products once declined after the disaster and then re-grew through the reconstruction process, while
for the partly and not damaged farms those had consistently grown, considerably especially in the
late recovery period, also increasing standard deviations (Table 13). The growth rate in the sale
value for ten years is approximately 5 % for the entirely damaged farms, while approximately 71 %
and 91 % for the partly and not damaged farms; in the cost, 27 %, 65 % and 85 %, respectively.

Table 13. Values of sale and cost of main products, and monthly income

Economic Period Entire Partial No

indicator n Avg. STD n Avg. STD n Avg. STD
Salevalue of | A 48] 7971 10,774 51| 5,571 7221 131 6,534] 10,014
main product | P 31| 6,605 11,520 49| 6,206 7,345| 158| 9,970| 24,252
C 51| 8,368| 13,031 61| 9518] 13,306| 235| 12,489| 34,155
c weof | A 48] 1,897 3,068 51| 1,773| 2,583| 131| 2,009| 3,130
m‘;?;“pi;fu‘;t B 31 1,132 993| 49| 1,883 2,007| 158| 2,754| 4,906
C 51| 2413 5939| 61| 2929 4479| 235| 3,713 8,863
Monthly A s3] 2,585 1,689 62| 2,291| 1,538| 240| 2,341 1,650
e B s3] 2228 1,051 62| 2,703| 1,993| 240| 2,781 1,934
C s3] 3,100| 1,966| 62| 3,794 1,938 240| 3,564 2,116

Note: the sale and cost values are in 1,000 rupiahs.

Thus, the average monthly income had also been changing in the same way with the sale
and cost values in every farm typology of damage, regardless of the growth rate being not so much.
Before the earthquake, on average, the entirely damaged farms earned the highest monthly income
and that of the partly damaged farms the lowest, declining a little during the early recovery phase
and then regaining higher income than the pre-disaster level for the former, while consistently
growing and then getting to the highest level for the latter. Eventually, some inequality in the
income level that was not so clear before the disaster can currently be pointed out between the
entirely damaged farms and the partly/not damaged farms.

For this income growth of farms, the following factors can be pointed: first, there was

recorded the hyper-inflation in the post-disaster periods. According to Bappeda Aceh dan Badan
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Pusat Statistik Provinsi Aceh (2014), for example, the general inflation rate in Banda Aceh was
41.1 % in 2005 just after the tsunami, which was the highest next to 79.0 % in 1998 impacted by
Asian currency crisis for the recent 30 years, continuing high around 10 % for the next couple of
years®. Second, nevertheless, it is the case that increasingly more farms had entered into the
production of relatively high-value added products including vegetable, potato, egg, meat and so on
with the growth in demand for fresh foods also according to the questionnaire. As a whole,
especially for such commercial products, thus, we can estimate enlarged gap in the values of sale
and cost during the post-disaster period (Table 13), though these increasing costs were probably
absorbed by the subsidies to agricultural inputs as seed, chemical and fertilizer from the
governments to some degree.

Looking at varying monthly incomes between farm-management types, further, the
enlarged gaps are clearer for the owner-occupied and non-operated farms of entire and partial
damages (Table 14). This implies that many off-farm job opportunities were created for the
household members even of non-operated farms during the same period. Indeed, most of the reports
of aid agencies, non-governmental organizations and the governments argued that the cash-for-work
programs had functioned well for recovering the devastated built environments as well as the
livelihoods of affected people losing jobs after the disaster. It is said, thus, that a variety of the post-
disaster aids and the following governmental projects to strengthen the agriculture had critical roles
in the recovery and capacity-building of the affected people’s livelihoods, meanwhile perhaps
leading to unevenness.

Of course, especially during the reconstruction period, many farms suffered from inability
to operate their farming, eventually lack of enough income even regardless of off-farm job
opportunities. For them, thus, it was critical to recover their farming operations as soon as possible
and to regain their shares in the booming and competitive food market, as seen typically in the
income changes of partly damaged farms.

Table 14. Varying monthly income by different management-types

Management Period Entire Partial No
type n Avg. STD n Avg. STD n Avg. STD
Owner- A 301 2,633 1,592| 32| 2,306 889 74| 3,107 2,102
occupied B 20 2,540 1,057| 29| 2,993| 1,395 92| 3,579 2,644
C 36| 3258| 2,247| 37| 4,014| 2235] 149 3,950 2,435
Tenant/ A 18] 2,611 2,040| 19| 2,182 2,442 571 2,118 1,136
Sharecrop B 11| 2,045 7231 20| 2,165 893 66| 2,395| 1,292
C 15| 2,700 1,186| 24| 3,321 1,176 86| 2,963 1,231
No A 5] 2,200 908| 11| 2,436| 1,093| 109 1,938| 1,333
operation B 22 2,036| 1,153 13| 2,885| 3,098 82| 2,196 810
C 2| 3250] 1,061 1| 7,000 - 5] 2,400 962

Note: the income values are in 1,000 rupiahs.

3 Indeed based on the questionnaire, for example in the whole region, the average sale value of rice per farm
was 4,223 thousand rupiahs in Period A to 6,018 thousand rupiahs in Period C, growing in approximately
43 %, while the average sale amount was 1,234 kg to 1,340 kg, growing in 10 % during the same period.
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Current community-based activity

Many observers about the post-tsunami reconstruction process point out the significance of
the community mechanisms, Gampong in Acehnese context for steering the recovery process through
making the plans, coordinating the inhabitants, bridging the affected people and the outsiders and so
on (for example, Thorburn and Rochelle 2014). Last, therefore, it is important to mention the
community-based activities that were critical for the affected people to access the aid resources as
mentioned above for analyzing further the post-reconstruction capacity-building of the food
production.

In the post-reconstruction context, the questionnaire confirms that there is difference in the
most important organization for food production given by the respondents experiencing different
degrees of damage though a small group was most important for many farms, one third of the
respondents in the whole region (Tablel5): that is, for example, a small group was the most important
for approximately half the entirely damaged farms followed by a private company for one fourth,
while the chosen organization was the government for the partly damaged farms and others for the
not damaged farms, respectively, others including some related to market and also nothing. This

difference is probably related to the intervention really during the post-disaster reconstruction.

Table 15. The most important organization for food production by damage degree

Organization Entire Partial No Total

n 53 62 240 355
% Small group 50.9 21.0 32.1 33.0
% Village/village head 3.8 11.3 5.0 5.9
% Community organization 1.9 - 13.8 9.6
% Government 9.4 41.9 9.6 15.2
% Private company 26.4 8.1 11.7 13.2
% Others 7.5 17.7 27.9 23.1

Chi-squire test: Prob. = 0.000.

Looking concretely at how active the respondents participate in community-based activities
and which organization really organizes them (Table 16), first, such an activity as exchanging labor
and mutual cooperation (Gotong-royong) for living amenity that has been embedded firmly into the
community as the established local custom is still active in every area even of different damages,
exclusively organized a small group or a village. Such an activity as water management, land
improvement and exchanging knowledge that was needed especially in the severely damaged areas is
relatively not active as a whole, especially for the not damaged farms, organized exclusively by a
small group. Management of infrastructure and also advocacy/lobbing that has different meanings in
different local contexts varies widely in which organizes the activity and how active each farm
participate in between the areas of different degrees of damage. Such an activity as collective shipping
of farm products and collective purchase of production inputs that was expected to build the capacity
of community-based agriculture is generally not so active and organized mainly by a cooperative that

was a quite new kind of community organization in Acehnese context.



Recovering land-use-type food productions in post-disaster Aceh (M. Takahashi)

141

Table 16. Activeness and organization of community activities

Activity Participation Total Activity Organization Total
% Very active 7.8 % Small group 97.7
Exchange labor | % Active 64.8 | Exchange labor | % Village/village head 1.5
(n=128) % Not so active 7.8|(n=130) % Cooperative 0.8
% Not at all 19.5 % Government, etc. -
% Very active 24 % Small group 51.8
Water et | % Active 46.4| Vot ment | % Villagehvillage head 14.0
_ & % Not so active 16.7), £ % Cooperative 43
(n=168) % Not at all 345|1=169) % Government, etc. 29.9
. % Very active - . % Small group 22.1
Slc;lle;:;lve % Active 9.4 Shcilleic;we % Village/village head 2.2
(n £p13§) % Not so active 27.5 (n :pp13§) % Cooperative 72.1
% Not at all 63.0 % Government, etc. 3.7
. % Very active 0.7 . % Small group 21.8
Collective % Active 12.3 | Collective % Village/village head 1.4
purchase ** purchase
_ % Not so active 274|177 % Cooperative 72.5
(n=146) % Not at all 59.6 (n=142) % Government, etc 4.2
0 . 0 y . .
0, 1 0,
Management of /o Very active 2.4 Management of /o Srpall group 12.8
. % Active 29.21. % Village/village head 57.8
infrastructure ** |/ . infrastructure ** |/ .
(n = 288) % Not so active 26.4 (n = 289) % Cooperative 1.0
% Not at all 42.0 % Government, etc. 28.4
% Very active 3.8 % Small group 74.6
Land % Active 40.8 | Land % Village/village head 123
improvement ** | . 1mprovement o .
(n = 130) (;) Eot S0 aﬁtlve 4113 ; (n = 130) Of) gooperatlve 1}2
o Notata . o Government, etc. .
% Very active 8.7 % Small group 73.8
Exchange % Active 45.1 | Exchange % Village/village head 122
%
knowledge o . knowledge o .
(n = 286) (;) II:IIot S0 alclztlve ?gg (n = 286) (y/o gooperatlve 1%;1
o Not ata . o Government, etc. .
% Very active 11.6 % Small group 5.1
gf)l(l)tuearlation % Active 66.6 Icv([)lcl)tuearlation % Village/village head 94.3
(n :p3 53) % Not so active 16.7 (n :p3 53) % Cooperative 0.6
% Not at all 5.1 % Government, etc. -
% Very active 3.0 % Small group 27.2
Advocacy, % Active 23.9| Advocacy, % Village/village head 703
ok *%
lobbying o . lobbying o .
(n=234) % Not so active 28.2 (n=232) % Cooperative 0.9
% Not at all 44.9 % Government, etc. 1.7

Chi-squire test for the damage degree (omitted from the table): ** Prob. < 0.01, * 0.01<= Prob. <0.05.

Table 17. Famers’ access to public services and/or governmental programs

Access channel Entire | Partial No Total

n 30 14 91 135
% By oneself/friend 33 - 14.3 10.4
% Through small group 80.0 14.3 50.5 533
% By village head 16.7 35.7 24.2 23.7
% By government - 35.7 7.7 8.9
% Via Mass-media - 7.1 1.1 1.5
% Other/unclear - 7.1 2.2 2.2

Chi-squire test: Prob. = 0.000.

A small group was expected significant roles in a variety of the community-based farming
activities during the post-disaster reconstruction process, and newly established or revived in many

villages in the tsunami-affected areas under the initiative of a village head. Indeed, most farmers of
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entire damage gave a small group to access the public services and/or governmental programs (Table
17). According to our interviews (see also Iga 2014; Irfan 2017), however, most if not all the groups
had not yet functioned well, being just established, or merely nominal. Some groups were organized
just for the purpose of receiving subsidies, only distributing the money to individual farms without
any collective activities.

According to the texts answering to the open-ended questions about the most serious
problem currently for their production, in addition to lack of capital, poor farming method and
equipment, and limited land availability, so many mentioned poor management of biophysical
environments including poor control of land degradation, frequent flooding, epidemic pests and
diseases, and wider drought and failure in water control, which had probably been related to the
tsunami. As for the satisfaction in community-based activity, based on the questionnaire, over half of
the respondents answered satisfied or very satisfied, while not so satisfied for approximately one third
regardless of the damage degrees. Most of the respondents had still felt strong belonging to Gampong,
while not so strong feeling for approximately 20 % as a whole, 25 % for farmers of

no damage in particular. According to our interviews, not a few community leaders pointed
to increasing individualism for the matter of community, whether in a small group or a village, in the
city or in the countryside. We should further discuss possible changes brought about during the post-
disaster period, which cannot be pointed distinctly from the questionnaire survey, in the social
structures underpinning the culture of community in Acehnese context.

Concluding remarks

The catastrophic earthquake/tsunami on December 26, 2004 severely affected the food
production space physically and socially in the region of Banda Aceh and Aceh Besar, the northern
end of Sumatra Island, Indonesia. In the physical terms, the entire devastation concentrated on
narrowly linear areas on the coast, while most of vast production space was remaining unchanged on
the regional scale. In the social and economic terms, nevertheless, there occurred sometimes severe
problems related even to the food production in such non-affected inland areas, including blocking
food systems, lack of energy, water and labor, shortage of capital, and so on. In this sense, the disaster
had impacted directly and indirectly on the whole region, perhaps restructuring the regional relations
between the city and the countryside and also the social relations of family and community, and the
local governance.

The recovery process of destructed farms progressed smoothly in terms of time and
financial cost at least superficially, basically promoted by farmers’ individual efforts with some
supports from outside aids especially of NGOs, the community-based organizations of a village and/or
a small group under the village initiative functioning well as a bridge. For the background of such
relatively smooth reconstruction, first, the physical structures of farming space, for example cultivated
land, farm road, irrigation canal and other related facility, were so simple that it was ease to return
them to the original state. Rather, second, it was critical for the victim farmers to avoid missing new-
sprung opportunities to participate in the booming local food market, not taking a plenty of time into
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the reconstruction. However, many if not most of farmers have so far been suffering from changing
biophysical environments, for example land degradation, drought, and epidemic pests and diseases,
that might be mainly brought about by the tsunami and related to ill management of local
environments. In this sense, the agriculture was potentially resilient but increasingly vulnerable
against ongoing and potential environmental changes and future natural hazard risks.

Indeed, there has seen rare progress of scaling-up in terms of farming equipment, facility
and infrastructure and also a little scale expansion in land and labor before and after the disaster, while
such market-oriented commodity-producing farming as horticulture and stockbreeding/fish culture
has increasingly expanded especially in the non-affected areas. Though new kinds of effort for market
cultivation including mail-order and direct-selling is certainly emerging, nevertheless, increasing
farmers prefer the inflating local markets to get immediate profits. Eventually, the average monthly
income increased by half in the slightly or not damaged areas, widening gap between and within the
localities, and in turn bringing forth some individualism: everyone wanted to be an early bird. Such
individualism can be pointed also concerning community-based activities, evidently promoted by the
ad hoc manner of mass aid influx. It is doubtful, therefore, that the strategy of the government to
strengthen the sustainable economic foundation for boosting the agricultural economy could be
successful.

In these senses, at least as in the case of the post-disaster region of Banda Aceh, a
catastrophic natural disaster and following socio-spatial restructurings would possibly undermine the
local agriculture in developing regions that has been based on the self-sufficient community, and
which is rapidly turning toward the market-oriented direction. We argue, thus, that the local
agriculture in Aceh that might formerly be adaptive to the environment is increasingly vulnerable
against future economic and environmental hazard risks.

More recently, not necessarily related directly to the post-tsunami recovery, the local
governments at the province and the sub-district levels have attempt to develop the community-based
commodity production of plantation crops that are gradually established, emerging and revived in the
post-disaster period, including coffee, cacao, patchouli oil, nutmeg and spice, palm oil, fish and
shrimp, targeting the global markets. Turning to the city of Banda Aceh, since the disaster, the living
amenities have been dramatically scaled up in the downtown, while the suburbs have seen growing
ribbon developments, in some places a mosaic of sprawling settlements and abandoned cultivated
lands, basically provided by the outside aids as well as promoted by speculative property projects and,
as Kenji Muroi points out in this volume, by the mass consumer culture after the disaster. Examining
what these bring to the local society requires much longer time. As for the food issue, we should
further discuss the multi-layered interrelationships between space and society for production,
distribution and consumption that were devastated once in the catastrophe and revised in the socio-

spatial restructurings.
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APPENDIX

QUESTIONNAIRE SURVEY
Reconstruction of Land-using-type Primary Production
Banda Aceh and Aceh Besar, January 2014

EXPLANATION ABOUT THE QUESTIONNAIRE:

Purpose/aim, joint study of Syiah Kuala & Nagoya Universities, student exercise of social survey, and so on

0. BASIC INFORMATION OF SURVEY AND RESPONDENT

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

No.of respondent e e e e

Date of visit

Name of surveyor PSPPI
Name of respondent T cone v T A e A A e e S

His/her contact number

Sex and age of respondent  : Sex (Circle the appropriate) (1) Male (2) Female
TABE [
Location of residence : Kecamatan
PEAMPONE. 1 cicrsniansresnnsnnais aisasssssassusssassssassessessissssyasianane
Number of household members i Adult (>=age of 15): i susasmmiimsisssss persons
: Child (< age of 15) e persons
How long has respondent lived in this Gampomg? : apProX. ....u.eeeenenanen years

1. CHARACTERISTICS OF PRODUCTION IN EACH OF THREE PERIODS

11

Period A: Just before the tsunami
Period B: During the post-tsunami reconstruction (3 — 5 years after December 2004)

Period C: Currently

What type is/was farm/pond management? (Tick the appropriate, in each period)

Owner-occupied Rented/tenant Sharecrop No operation

Period A

Period B

Period C
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1.2

13

1.4

1.5

What products do/did you produce in one year? (Tick the all that apply, mark cross on the main product, in
each period: if no operation, blank in the period)

Rice | Vegetable | Potato, chili, | Fruit, Chicken | Beef, Fish | Shrimp | Other (Fill
bean, nut banana |, egg meat in)
Period A
Period B
Period C

What size of farmland/pond do/did you have, respectively? (Put approximate figures into each cell: if no
operation, blank in that period)

Paddy field (Sawa) Dry field (Tegalan) Garden (Kebun) Pond (Tambak)
Period A (ha) (ha) (ha) (ha)
Period B (ha) (ha) (ha) (ha)
Period C (ha) (ha) (ha) (ha)
How many kilometers from the house is/was the main farmland/pond located? (Tick the appropriate, in
each period: if no operation, blank in that period)

Within 2 km 2-5km 5-10km 10 km or more

Period A
Period B
Period C

What kind of facilities/equipm

ents do/did hold for your production? (Tick the all that apply, in each period:

if no operation, blank in that period)
Motor/ | Tractor | Harvester, | Sprayer | Threshing | Stor- | Livestock | Aerator | Motor
handy using cultivator, | (any machine age house truck
tractor | animal | planter type) for ship

Period A

Period B

Period C
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1.6

1.7

1.8

1.9

What kind of infrastructure do/did the main farmland/pond equip? (Tick the all that apply, in each period: if
no operation, blank in that period)

Irrigation Water Electricity, Paved road | Concreted Meeting
canal system generator dike building
Period A
Period B
Period C

How many months does/did one production cycle take for the main product? (Put figures into each cell: if
no operation, blank in that period)

Period A (months)
Period B (months)
Period C (months)

What amount and value does/did the main product yield in one cycle? How much does/did the main

product cost

in one cycle? (Put approximate figures into each cell: if no operation, blank in that period)

Amount Value Cost
Period A (kg: 1,000kg=1t) (Rp.) (Rp.)
Period B (kg: 1,000kg=1t) (Rp.) (Rp.)
Period C (kg: 1,000kg=1t) (Rp.) (Rp.)

How many workers do/did you use for the main product in one cycle? (Put figures into each cell: if no
operation, blank in that period)

Family (incl. respondent)

Employed worker

Exchanged/voluntary worker

Period A (persons) (persons) (persons)
Period B (persons) (persons) (persons)
Period C (persons) (persons) (persons)
Where do/did you sell the main product? (Tick the appropriate, in each period: if no operation, blank in that
period)
Within Pasar Atjeh, Peunayong | Other market centers Medan or | Other (Fill in)
Kecamatan | or Lambaro in/around Banda Aceh | other city
Period A
Period B
Period C
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1.11 Whom do/did you sell the main product? (Tick the all that apply, in each period: if no operation, blank in

that period)
Market | Broker, | Processing Cooperative, | Restaurant | Mail- Other (Fill in)
trader | company, factory | group order
Period A
Period B
Period C

1.12 Who and how ships/shipped the main product, mainly? (Tick the appropriate, in each period respectively: if
no operation, blank in that period)

Who? How?

Producer | Buyer | Carrier | Other (Fill Hand | Motorbike/ | Truck | Other (Fill in)
in) Jcart | becak Jcar

Period A

Period B

Period C

1.13 How much is/was total income of household including off-farm/pond per month, approximately? (Put
figures into each cell)

Period A (Rp.)
Period B (Rp.)
Period C (Rp.)

1.14 Do you have any dept, loan or credit for the production, currently? (Circle the appropriate)
(1) Yes, from government (2) Yes, from NGOs (3) Yes, from bank
(4) Yes, from group or cooperative (5) Yes, from relative/family/friend (6) No at all

1.15 How do/did you have impacts of the conflicts for the production in the following periods? (Tick the
appropriate, in each period)

Yes, severely | Yes, partly | Very little | Notat all

Approx. 5 years before the tsunami (around 2000)

Just before the tsunami (around 2003 — 2004)

Approx. 1 — 2 years after the tsunami (around 2006)
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2. IMPACT OF THE TSUNAMI AND THE RECONSTRUCTION

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

How did the earthquake/tsunami make human damages to your household? (Circle the appropriate)
(1) Totally (2) Half (3) Slightly (4) Not at all

How did the earthquake/tsunami make physical damages to your house? (Circle the appropriate)

(1) Totally (2) Half (3) Slightly (4) Not at all

Has your household temporarily evacuated to any places? (Circle the appropriate, and fill in)

(1) No (2) Yes : Location in [ongest term: GOMPONG ......cccoveevneeineerre e ssssesss e s aseens

: Period of return: around ....

... (Month/Year)
Have your house been relocated from the place before the tsunami? (Circle the appropriate, and fill in)
(1) No (2) Yes : Location before the tsunami: GAMPONG .....cc.covveniecnicninieriene e

: Period of relocation: around .............ccu..... S (Month/Year)
How did the earthquake/tsunami make any damages to the production? (Circle the appropriate)
(1) Totally (2) Half (3) Slightly (4) Not at all

What kind of significant damages caused by the earthquake/tsunami did you have for the production?
(Circle the all that apply)

(1) Destruction of land/pond (2) Lack of Labor (3) Lack of production material
(4) Lack of capital (5) Lack of energy/water (6) Lack of access to market
(7) Slump in sales (B ) BN [ tasrsinsss om0 00 0 3 s 0 D 58 )

Has the location of your main farmland/pond been changed from the place before the tsunami? (Circle the
appropriate, and fill in)

(1) No (2) Yes : Location before the tsunami: GAMPONG .....ccoeeevreevreerrnreesre s

: Period of relocation: around .............ccu...... S (Month/Year)
Has your main farmland/pond been reconstructed since the tsunami? (Circle the appropriate, and fill in)
(1) No (2) Yes : Started around .......ceann Y S (Month/Year)

: Finished around ... Y2 (Month/Year)

How much have you used for yourself to reconstruct the livelihood/production since the tsunami,
approximately? (Circle the appropriate)

(1) No money used (2) Under 1 juta Rp. (3) 1 juta—5 juta Rp.

(4) 5 juta— 10 juta Rp. (5) 10 juta — 50 juta Rp. (6) 50 juta Rp. or more
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When did the livelihood/production of your household return to the normal in terms of economic level,

regardless of gain or loss in the post-tsunami periods? (Circle the appropriate)

(1) Within 1 month after (2) 1 - 6 months after (3) 6 months — 1 year after
(4) 1 - 3 years after (5) 3 —5 years after (6) 5 years after or later
(7) Not yet even now (8) No/little change since then

What kind of aids did you receive to reconstruct the livelihood/production from each of aid donors during

the post-tsunami reconstruction process? (Tick the all that apply, in each line)

friend Gampong BRR organization

Relative, | Community, | Government, | NGOs | UN, intl. Other (Fill in)

Reconstruction of
land/pond

Reconstruction of
irrigation, road,
other infrastructure

Production machine,
equipment

Seed, fertilizer,
chemical, other
materials

Capital/financial
support

Micro-finance, credit

Job training,
technical guidance

What was the most important source of aid that is substantially helpful to the livelihood/production

recovery? (Circle the appropriate)

(1) Relative, family, friend  (2) Community, small group (Pokmas) (3) Government, BRR
(4) NGOs (5) UN, international organization (including foreign government)
(6) ONET (oveveerririericn i et esr e ensens ) (7) Nobody helpful

How did you get access to the most important aid mentioned at 2.12? (Circle the appropriate)
(1) By oneself, or neighbor, relative, friend (2) Through small group (Pokmas)
(3) By Geuchik/Gampong (4) By government or its extension agency

(5) Direct approach from aid organization (6) Other (...

)/unclear
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2.14 When did you get the most important aid mentioned at 2.12, first? And, when did the aid finish? (Fill in

approximate period, respectively)

Aid started 1around ..o, Y S, (Month/Year)

Aid finished  : around (Month/Year) Or, continuing until now

3. COMMUNITY SETTING AND BEHAVIOR/PERCEPTION

3.1

3.2

33

3.4

Who/what organization do you think most important for your livelihood/production currently, except for
your family/household? (Circle the appropriate)
(1) Small group (Pokmas) (2) Geuchik/Gampong (3) Mosque or Baitul Mal

(4) Community organization including Keujruen Blang, Panglima Laot, Harian Peukan

(5) Cooperative (6) Government or its extension agency
(7) NGOs (8) UN or international organization
(9) Private company including broker/trader [(0) 10 ¢ =1 O TSR )

How do you participate in the following community activities? (Circle the appropriate, in each line)

Very active Active Not so positive Not at all

Exchange labor/collective production

Water management

Cooperative/collective shipping

Collaborative/cooperative purchase

Management of infrastructure

Land improvement

Exchange knowledge, study workshop

Gotong Royong for living amanity

Advocacy/lobby for government

How are you satisfied in the community activities in terms of the economy, as a whole? (Circle the
appropriate)

(1) Very satisfied (2) Satisfied (3) Not so satisfied (4) Not at all
Do you feel that you are attached with Gampong currently? (Circle the appropriate)

(1) Yes, very strongly (2) Yes, strongly (3) Yes, but not so strongly (4) No at all
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3.5

3.6

3.7

3.8

3.9

Who organize the following community activities? (Circle the appropriate, in each line)

Small Geuchik/ | Cooper- | Govern- | NGOs UN | Other
group | Gampong | ative ment

Exchange labor/collective production

Water management

Cooperative/collective shipping

Collaborative/cooperative purchase

Management of infrastructure

Land improvement

Exchange knowledge, study

Gotong Royong for living amanity

Advocacy/lobby for government

Do you know any public services available, provided by the government related to the production? (Circle
the appropriate)

(1) Yes = Continue to 3.7 (2) No = Jump to 3.9

Please exemplify all such services or give names of programs, concretely. (Open-ended)

How did you get access to the services mentioned at 3.7, mainly? (Circle the appropriate)

(1) By oneself, or neighbor, relative, friend (2) Through small group (Pokmas)
(3) By Geuchik/Gampong (4) By government or its extension agency
(5) Direct approach from aid organization ([ 1 ¢ =1 O TSR )/unclear

What was/were the most serious problem(s) in the process of reconstructing production? (Open-ended)
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3.10 What is/are the most serious problem(s) currently for the livelihood/production? (Open-ended)

3.11 What prospects do you have for the future livelihood/production? (Open-ended)
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