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ARSEL. BAEMRESNIAMREREE (BEBHR A ZEHEETTIIVICEDL
EXMENSOERLERNT] DRSS (B3 THO., WEDMOMBKMNEBEN NS E
[CHDDD 10 fRDD —F VIR —/)N—=ZIREE UTIZ,

KBEBIRDE, — IS, NT—RARY SR OEESICHENEEITDIERM U TE
RN, ZNIOZIC. BRN (HDNEEIEZE) XNZXLADHTEEL. ARDE
HEEBECHDDD.

AREEZETIE, FTF. COURHEOERNSEREESKIDICHBINERZONENDR
BICREAUTERNICHS I D, T/, BUNIVICRITDHE ROBEOHD KLDEIEET
HDIERFIEENTVDEE S THECET DXTMIC DUV THHIBICEST T D, RUNT.
FEEEE, HWEBR. BEMRFHORBERE -2, BRAKEDER(CENDSBHHIREIC
DUVT, 1891 FREMIE, 2016 FREAME, AEADLEIMIRICRITDEK 0 F7B8=
MKBERMICENT B,

RIBEEDEFBTIE. AV ESHENS 15 FROE >CRAH KM )7 F T DERINRIC
DNTHREIDEEEIC, WERBMOEICKDRARBIOTEICDONTT Y RRYPDIR
REZERI D, REIC, RATOIV IV EAY RRIYPOIPOSKERFE NI PF
I AV v VIRZFHBEE (I3TIvNILY) EOHBICKDEREBKICETDI
1T REOFERBREENC L TBHELE.

RREBOHTICHZ > TRMUFBICEEZLDARIC, CTITIVEDHBILEBLLEITD, IR
BESNESHXE, BEXD, D—FVITN—/XA—E U THRDERBICH D, THEHD0L
EZVWEEINEEZENTHD.

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

The volume begins with two papers to discuss theoretically about how to study disaster recovery
and critically about the earthquake risk management at the national level in Japan, followed by four
papers that provide case studies discussing contemporary critical issues about natural disasters.

In the second part, focusing on Indonesia, four papers provide the current situations in the
post-recovery period in Aceh as well as introducing the recent legal systems on land-use restriction
in hazard-exposed areas, finally followed by the results of the community surveys in Aceh and
Yogyakarta as an appendix, which were conducted in collaboration with Unsyiah and UGM.

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.

20193 H 2B i (BLEAZAZRREZHARD
Makoto Takahashi (Nagoya University, Japan)
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China-Japan workshop on recovery and reconstruction from catastrophes

March 21, 2018

Seminar Room 303, Institute of Geophysics, China Earthquake Administration (CEA), Beijing, China

Organized by Commission for Earthquake Sociology, Seismological Society of China, and Nagoya

University, Japan

Presented papers:

1.  Takeshi Sagiya (Nagoya University): Current status of earthquake prediction and earthquake
forecast in Japan

2. Makoto Takahashi (Nagoya University): International comparative study on mega-earthquake
disasters: reconstruction processes

3. Yoshihiko Kuroda (Sugiyama Women's University): Community-based disaster prevention in an
expected damaged area by Nankai Megathrust Earthquake: the case of Minami-ku in Nagoya

4, Reo Kimura (University of Hyogo): Disaster management education (enhance the awareness that
“Disaster affect you”)

5. Mengtan Gao (Institute of Geophysics, CEA): The role of land-use planning in the recovery
process after a catastrophic event

6.  Xiang Zeng, Qingle Cheng (Tsinghua University): Seismic damage prediction of Tangshan City
based on the nonlinear time-history analysis of urban buildings

7.  Jianwen Wei (Beijing Normal University): Social inequality in disaster recovery: a case study at
Wenchuan Earthquake

8.  Wu Guochun (Institute of Geophysics, CEA): Disaster recovery and community resilience

9. Lu Yangxu (Chinese Academy of Science and Technology for Development): Reconstruction of
Wenchuan Earthquake-affected areas: main findings of a four-round household survey

Open colloquium on the recovery and preparedness from/for mega-earthquake disasters
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2. B RE (PEMERSMIKYIIEIFINFT) Lessons from the Reconstruction of Wenchuan
Earthquake

3. 0 BE (PEMEEHEYIBIFFET) Community Sustainable Development in Disaster
Recovery: Evidences from Wenchuan Earthquake
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Open colloquium on the seismology since the propounded theory of Tokai Earthquake and the earthquake
risk reduction in Japan
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in Tono region, Gifu prefecture after 1891 Nobi Earthquake disaster
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Post Disaster Community Recovery: A Comparison
of the Great East Japan Earthquake in Tohoku with
the Sumatra Earthquake in Aceh

Muroi, Kenji (Graduate School of Environmental Studies, Nagoya University)

1. Framework and Focus

Natural disasters are not a natural phenomenon. As Wisner observes, a disaster is constructed not only
by a hazard but also by vulnerability (Wisner et al., 2003). Although the hazards of the Great East Japan
Earthquake (EQ) in 2011 and the Sumatra EQ in 2004 were quite similar, the disasters were quite different (Table
1). The different nature of the two disasters originated from the different vulnerabilities of the two countries. To
understand this difference in vulnerabilities, comparative research is important. In addition, focusing on such
vulnerabilities is useful not only for disaster risk reduction but also for sociological studies in general. As Oliver-
Smith has stated, a disaster is a lens through which we can obtain a deep understanding of social structure (Oliver-
Smith 2001).

Table 1. Comparison between Sumatra EQ and the East Japan EQ

2004 Sumatra 2011 Great East Japan
Hazard MO9.1 / Tsunami M9.0 / Tsunami
Dead/missing Approx. 200,000 Approx. 20,000
Damage
Economic damage Local Global
Aid Global National
Speed Fast Slow
Recovery Resettlement Based on original location Based on relocation
Main actor Community + NGO Government-driven
+ community approval
Population Population growth Depopulating, aging
Economy Booming Basically backward, gradually
uneven development
Hazard mitigation Underdeveloped Technologically advanced

Source: Takahashi (2015), partially revised.

Based on these ideas, we conducted comparative questionnaire surveys in Japan and Indonesia
regarding community recovery after the Great East Japan EQ and Sumatra EQ. The purpose of the surveys was
to elucidate similarities and differences in the disaster reconstruction processes and their determinant factors,
mainly focusing on the Great East Japan EQ. Through such analysis, we aimed to understand the characteristics
of disaster recovery and disaster risk reduction (DRR) in Japan.

The survey was conducted in affected coastal areas in Tohoku, Japan, and Aceh, Indonesia, in 2018
and 2016, respectively. The target of this research was these communities, that is, the Chonaikai or Gyouseiku in
Tohoku and the Gampong in Aceh. Through the survey of community leaders, we gathered information about

the community’s coping mechanisms for the disaster. In the end, we obtained valid responses from 324 affected

80



communities in 5 cities and 5 towns in the Miyagi prefecture and 160 affected communities in 1 city (Kota) and

3 prefectures (Kabupaten) in the Aceh province. Table 2 shows the number of sampled communities in the Miyagi

prefecture and the collection rate by municipality'.

Table 2. Sampled communities in the Miyagi prefecture

Municipality Targeted area Nun:iti):trri(l)ilst:flveys re;g:)l::es Colrlztc;ion
Ishinomaki city Former Ishinomaki city 87 62 71.3%
Kesennuma city Whole districts 204 106 52.0%
Natori city Shimomasuda and Yuriage districts 21 12 57.1%
Iwanuma city Eastern area 28 12 42.9%
Higashimatsushima city Whole districts 69 38 55.1%
Watari town Arahama and eastern part of Yoshida 15 11 73.3%
Yamamoto town Whole districts 25 16 64.0%
Shichigahama town Whole districts 16 8 50.0%
Onagawa town Whole districts 33 25 75.8%
Minamisanriku town Whole districts 75 34 45.3%
Total 573 324 56.5%
In this case report, I present the basic results of the survey 2 4
conducted in Tohoku, comparing it with Aceh, and discuss the é‘ﬁ\g
characteristics and challenges of community recovery after the K ennlt(f:’ftg\;“
=

East Japan EQ. The main focus of the analysis is on housing
reconstruction and DRR after the EQ. In our comparative research,
experience of relocation was found to be the most important

determinant factor of community recovery in Tohoku. Therefore, S~/ :
H|gash|matsus;f\7m/ %

special attention is given to the influences of relocation on housing 3 R,
. . S s g
reconstruction and DRR in what follows. Shichigaghama " ~
Natori
2. Housing Reconstruction Ilwanuma
e ch . £ the housi L [ Watari .
Basic characteristics of the housing reconstruction in Yamamoto 4

Aceh can be summarized as follows. First, housing reconstruction

was basically conducted by direct collaboration between local

communities and NGOs. Second, houses were provided on a

community basis instead of individual households. Third, most Figure 1. Research areas in the Miyagi

houses ware reconstructed in the original coastal area. These issues prefecture

have already been discussed by many authors (Samuels 2012;

Takahashi et al. 2014; Telford 2012; Yamamoto 2014). In other words, the government in Aceh played a limited
role. For example, though affected coastal areas were designated as buffer zones and people were prohibited
from living there immediately after the EQ, this legal regulation was neglected and most houses were
reconstructed in original locations. Our questionnaire survey in 2016 also revealed that NGOs were much more
helpful than the government during the period of housing reconstruction. While 66.9% of respondents indicated

NGOs as the most important support providers for housing reconstruction, only 19.4% and 3.1% chose the central
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government (including Badan Rehabilitasi dan Rekonstruks (BRR)) or the local government, respectively (Muroi
2017).

On the other hand, disaster reconstruction after the Great East Japan EQ was characterized by top-
down and state-sponsored solutions. It was also driven by strong safety orientation against a tsunami disaster
(Coaffee and Lee 2016). Hence, as much as 10,927 ha of affected coastal area in the Miyagi prefecture were
designated as a Disaster Risk Area by the Building Standard Law. While large scale construction projects such
as technological DRR facilities, land raising, and land readjustment were promoted in this area, it was basically
prohibited for people to live there’. Unlike Aceh, relocation to inland areas was strongly promoted for the purpose
of safety. In such a situation, how was housing reconstruction carried out? How did the differences between
Tohoku and Aceh in terms of housing reconstruction affect community recovery? These are our essential research

questions.

2.1 Community Division

The noteworthy characteristics of housing reconstruction in Tohoku compared to Aceh are its diversity
and the divisions within the communities. Figure 2 is a matrix that explains the types of housing reconstruction’.
The vertical line indicates the unit of housing reconstruction, that is, the community or the individual household.
The horizontal line indicates the location of housing reconstruction, that is, in the original location or another
location (relocation). By combining the two lines, we can create a typology of the four types of housing
reconstruction.

The first quadrant means a land readjustment project in the original location. The second quadrant

means a group relocation for disaster prevention. The third quadrant means relocation of individual households,

Unit of reconstruction

(Community)

Group relocation for Land readjustment
disaster prevention project

Location of recotruction

(Relocation) (Original location)

Individual relocation/
public restoration
housing

Individual housing
reconstruction

(Household)

Figure 2. Typology of housing reconstruction

Table 3. Types of housing reconstruction (Multiple answers) (%)

) ) Individual reconstruction 46.5
Orginal location

Land readjustment 12.3
Group relocation 29.2
Relocation Public restoration housing ~ 34.5
Individual relocation 345
Other 9.9
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and people who chose individual relocation can be divided into two subcategories: those who reconstructed their
houses independently and those who moved into public restoration housing. The fourth quadrant means housing
reconstruction/renovation of individual households in their original location.

The method of housing reconstruction in Aceh was quite simple. Most communities can be situated in
the first quadrant, that is, reconstruction in the original location with little land readjustment.

However, the situation in Tohoku is more complicated. Table 3 shows our research results concerning
housing reconstruction methods. It suggests that the majority of communities adopted multiple methods; that is,
even in a single community, some members chose individual relocation, some chose group relocation, and some
chose to move into public restoration housing. As for the location of resettlement, relocation was more common
than reconstruction in the original locations. Regarding the type of relocation, individual relocation and public

restoration housing was more common than group relocation.

Causes of Community Division

There are several reasons why divisions occurred in these communities. First, unlike in Indonesia,
housing reconstruction in Japan was basically conducted on a household basis. Community-based housing
reconstruction is not a given but an option in the Japanese context. Second, the group relocation project for
disaster prevention did not maintain the community well. Following the EQ, the Japanese government promoted
a group relocation project because of the benefits for residents in terms of safety and financial support. This could
have been thought of as something that would maintain the community, but the definition of “group” was more
than 5 households*, not the whole community. In more than a few cases, therefore, the group relocation project
led to community division rather than community persistence (Joint Editorial Committee for the Report on the
Great East Japan Earthquake Disaster 2017). Third, people whose houses were formerly located in the buffer
zone could obtain similar legal financial support if they chose individual relocation; this was beneficial because
people who chose individual relocation were likely to be resettled faster than those relocated in a group. Fourth,
the dividing line of disaster risk areas from other areas also caused complicated situations. Because disaster risk
areas were designated by the unified standard of estimated flood depth by tsunami (more than 2 m) independently
of existing territorial community boundaries, this also caused additional community divisions (ibid., 277-285 ).

In addition to the factors mentioned above, the effects of the duration of the refuge period on
community division can be seen. In the Japanese context, people whose houses were damaged by disaster usually
settled into temporary public housing. However, community members do not all necessarily enter into the same
temporary housing district. According to our research data, the percentage of communities in which residents
entered into public temporary housing districts was 54.1%. Among these, the ratio of communities in which
residents were divided into multiple temporary housing districts was 76.4%. Additionally, communities in which
residents coped individually, without using temporary public housing, reached 20.2%. In this case, “Minashi
Kasetsu” (post-disaster public-funded rental accommodations), which was introduced as a new alternative to
public temporary housing after the EQ, were important. Minashi Kasetsu was temporary accommodation for
affected people, created utilizing existing apartment houses with the help of public financial support. People
could utilize the designated apartment houses in different areas. As many as 67,877 houses were designated as
Minashi Kasetsu following the Great East Japan EQ and functioned effectively as flexible temporary housing
provisions for victims. On the other hand, it has been pointed out that this promoted the dispersal of residents

and corresponding community segmentation (Sunahara 2016).
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Effects of Community Division

Although having multiple options in terms of housing reconstruction had beneficial aspects for
individual residents, it had negative impacts for communities with respect to housing reconstruction and
community activities in the ways detailed below.

First, the roles played by communities during the period of housing reconstruction in Tohoku were
limited in comparison to Aceh. According to the data, 58.9% of communities were forced to determine guidelines
for the community’s housing reconstruction. Among these, only 28.9% of communities decided the guidelines
by themselves. More than 70% followed the proposals of local government. Figure 3 shows the extent of
community participation during the period of housing reconstruction. While the percentages of “Negotiation with
governments” and of “Coordination of inhabitants’ opinions” were relatively high, they were still much lower
than in Aceh. The percentage of most other choices was less than 10%. On the other hand, “Did nothing” reached
31.9%.

As the World Conference on Disaster Risk Reduction (WCDRR) proposed, community participation
is now regarded as a significant agenda for better disaster recovery (“Build Back Better”). In fact, our survey in
Aceh revealed that community participation in housing reconstruction had positive effects on current evaluation
of community recovery (Muroi 2017). However, the survey results in Tohoku suggest that existing disaster
management policies in Japan work against community participation. To examine the consequences of this

limited community participation, long-term research is needed.
0 10 20 30 40 50 60 70

Did nothing % 319

Negotiation with the governments

Coordination with inhabitants’ opinions BAceh
(N=160)
Negotiation with NPOs and volunteers
B Tohoku
(N=191)

Negotiation with constructors
Creation of reconstruction plan

Funding and investment

Figure 3. Community participation during housing reconstruction (M.A.) (%)
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Figure 4. Time period of housing reconstruction (%)
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Second, the time period of housing reconstruction was longer in Tohoku than in Aceh. While more
than 90% of communities in Aceh completed housing reconstruction within 4 years, such communities were only
36.7% in Tohoku. In other words, 63.3% of Tohoku’s housing reconstruction required 5 years or more, and 21.5%
of communities have still not finished it (Figure 4).

Although communities could determine the method of housing reconstruction to a certain extent, the
basic plan for reconstruction was created by the government. Additionally, taking dispersal of residents during
the time period of refuge into consideration, it was probably difficult to build community consensus regarding
housing reconstruction. Against the backdrop of the community division, it is reasonable to suppose that the
safety-driven government policies that were prone to emphasize relocation and land-raising projects led to the
longer housing reconstruction period. Moreover, during the long period of housing reconstruction, population
outflow was accelerated, particularly in peripheral regions.

The third point to consider is the influences of relocation and community division on the current
evaluation of community recovery. In this respect, our survey revealed somewhat contradictory results. On the
one hand, community leaders surveyed had relatively positive evaluations as a whole. As for the degree of
satisfaction in terms of current community situation, 69.7% of opinions were positive (that is, “satisfied” or
“quite satisfied”). This high evaluation did not have significant relationships with factors concerning relocation.
On the other hand, regarding important problems for community recovery, “community activities” were regarded
as most important (Figure 5). This result suggests the difficulties of maintaining community cohesiveness

following the EQ, against the backdrop of community division.
0 10 20 30 40 50
Community activities

Infrastructure

Boosting the local economy 14.8
Health/social welfare 13.3
Housing 13.0
Environment/sanitation 12.7
Other 11.8
Local culture/tradition 6.2

Figure 5. Important problems for community recovery (M.A.) (%)

3. Changes in Living Condition

The next issue related to relocation is the changes to living environments. The areas affected by the
Great East Japan EQ were mostly rural areas. According to our research, the prominent regional types of these
communities were rural villages (27.4%), old towns (22.0%), and fishing villages (21.7%), compared to industrial
areas (4.1%) and business districts (2.5%). Generally speaking, it can be assumed that residential and working
locations were located nearby in such rural areas. Therefore, relocation following the EQ probably had significant
influence on the living environment of communities, as this nearness of home to work may not have been
maintained.

According to our survey, the community’s living environment became worse as a whole compared to
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the pre-disaster period. As Figure 6 shows, although the changes were not so drastic, negative evaluations
outweighed positive evaluations for all question items about this. In particular, convenience with respect to public
transportation, shopping, and employment conditions all worsened after the EQ. This was another remarkable
difference between Tohoku and Aceh. All in all, social infrastructures were improved in Aceh after the EQ
through financial aid from international NGOs. The original state of underdevelopment in Aceh likely
contributed to this speedy and superior recovery (Muroi 2017).

Additionally, there were significant differences between relocated and not relocated communities in
this regard. Interestingly, the percentage of both the responses “Became better” and “Became worse” were higher
in relocated communities (Figure 7). This result suggests some kind of disparity between relocated communities
in terms of living environment.

0.0 20.0 40.0 60.0 80.0 100.0

Shopping (N=316)

Hospital visits (N=319)

@Became better

Commuting to school (N=313)
BNo change

Public transportation (N=313) CBecame worse

Housing facilities (N=307)

Employment / livelihood (N=306)

Figure 6. Changes in living environment (%)
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Figure 7. Relocation and changes in living environment (%)

Further analysis revealed significant differences between municipalities in this respect. Namely, the
convenience of shopping and hospital visits became significantly worse in Watari town, Minamisanriku town,
and Onagawa town. Convenience of public transportation became significantly worse in Minamisanriku town.
Conversely, the convenience of shopping was improved in Iwanuma city and Natori city. The convenience of
hospital visits and public transportation was improved in Natori city (Table 4).

In terms of geographical features, Minamisannriku town and Onagawa town are located in the north

part of Miyagi prefecture, the Sanriku region, the geographical features of which are characterized by rias and
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Table 4. Changes in living environment by municipality (analysis of variance)

Highest rank Lowest rank F value
Shopping Iwanuma 2.36, Natori 2.25  Watari 1.40, Minamisanriku 1.48, Onagawa 1.52  5.144***
Hospital visits Natori 2.25 Watari 1.27, Onagawa 1.60, Minamisanriku 1.61  4.050%***
Public transportation ~ Natori 2.09 Minamisanriku 1.27 5.187%**

Became better=3; No change=2; Became worse=1; *** p >.001

mountainous areas. Because of insufficient flatlands, most relocation sites in the Sanriku region were newly
developed on higher ground, quite far from the central urban districts of the municipalities. In addition, the
Sanriku region is well known for its major fishing areas, because of the favorable conditions of rias for fishery.
Therefore, the relocation to higher ground in the Sanriku region most likely caused not only the worsening of
convenience, but also damages to livelihood through the separation of residential and working places, particularly
for people engaged in fishery (Katayama 2016) (Figure 8).

On the other hand, Natori city and Iwanuma city are located in the south part of Miyagi prefecture,
which is formed by broad flatlands called the Sendai Plain. Most relocation sites were created in farmlands
around central urban districts (Figure 9). Relocation from coastal areas to inland areas is usually favorable in
terms of living environment. In this sense, the disparity of living conditions between relocated communities is

assumed to have been caused by these geographical differences of the relocation sites®.

Figure 8. Relocation to higher ground Figure 9. Relocation to flatlands
(Onagawa town) (Natori city)

Additionally, this regional disparity regarding living conditions following the EQ is assumed to be
related to the existing regional gap. In terms of the Sendai urban system, the position of Sanriku region
(Minamisannriku town and Onagawa town) is peripheral. On the other hand, Natori city and Iwanuma city are
part of the Sendai Metropolitan Area, as suburban residential areas of Sendai city. As Table 5 shows, the
population gap between the center and periphery in the Sendai urban system has continuously expanded after the
EQ.

It should also be noted that Minashi Kasetsu, as mentioned above, also had an impact on this.
According to Sunahara, not only regional disparity (in terms of living conditions), but also limitations in
accommodation in apartment houses of the Sanriku region led to population outflow to urban areas (Sunahara
2016). From these things, it is reasonable to suppose that the disparity in living environment caused by the

relocation is likely to contribute to the expansion of the existing regional gap.
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Table 5. The urban system and reconstruction gap

TR Position in . Population change
Municipality urban system Pattern of relocation from 2011-2018 (%)
Sendai 4.0
Natori 6.2
Iwanuma Coastal area 1.1

. Center !
Watari Flatlands 4.9
Yamamoto -28.0
Shichigahama -10.5
Ishinomaki Semi- -10.8
ioh Same as above
Higashi matsushima periphery -7.8
Kesennuma -15.1
Coastal area
Minami sanriku Periphery l -33.7
Onagawa Highland -40.5

Additionally, as mentioned above, the community’s living environment in Watari town also worsened.
Unlike the Sanriku region, Watari town is not in a remote area, but rather located adjacent to Iwanuma city.
However, the changes in living conditions between them are quite different. This suggests that disparity in living
environment has been increasing not only between center and periphery in the Sendai urban system but also
within the Sendai Metropolitan Area after the EQ. Still, further research is needed to understand the reason for
this.

4. DRR after the EQ
Although communities in Aceh played more active roles during the period of housing reconstruction
than those in Tohoku, their activities concerning DRR have stagnated. On the other hand, community-based DRR

activities are relatively active in Tohoku after the EQ.
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BOnceinayear

@Once in several
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ONot at all

Participants in
evacuation drill (N=275)
BIncreased/Became better

B No change/Little change
Disaster mitigation

ODecreased /Became worse
facilities (N=316)

Figure 9. Change to DRR in the community (%)
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For example, our research revealed that evacuation drills were held much more frequently in Tohoku
than in Aceh. While such drills were conducted once or more per year in 84.2% of communities in Tohoku, the
percentage of such active communities was only 21.9% in Aceh. In Aceh, more than half of the communities did
not conduct evacuation drills at all (Figure 8). The participation rate in these drills was also higher in Tohoku
than in Aceh. While the communities in which more than half of residents participated in the drill were 72.5% in
Tohoku, the percentage of such communities was only 31.9% in Aceh. Furthermore, community participation in
evacuation drills in Tohoku was better than in the pre-disaster period. Whereas the percentage of communities in
which evacuation drill participation decreased after the EQ was 7.6%, the percentage of communities in which
participation increased was 33.1% (Figure 9). It is assumed that the experience of the Great East Japan EQ
enhanced awareness of community-based DRR.

Not only community-based DRR activities, but also technological facilities such as tide embankment,
evacuation places, and warning systems were improved in Tohoku. The Japanese government has strongly
promoted the large-scale technological DRR projects that form part of the “Fundamental Plan for National
Resilience” following the EQ. In these projects, for example, construction of the huge embankment whose length
reached 400 km in the three affected prefectures has been accomplished, with a national expenditure of 1 trillion
yen. Differences between Tohoku and Aceh in terms of the landscaping of coastal areas after the EQ are also
remarkable (Figures 10, 11). Against the backdrop of such a large project, the evaluation of DRR facilities was
also positive as a whole. According to our survey, disaster mitigation facilities were improved in the majority of

communities after the EQ. It is important to note that DRR as a whole was evidently improved after the EQ.
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Figure 10. Embankment in Tohoku Figure 11. Embankment in Aceh
(Shizugawa in Minamisanriku town) (Alue naga in Banda Aceh)

However, we must note the limitations of DRR in Tohoku. First, community-based disaster
preparedness in Tohoku is assumed to be preparedness only for emergency response. In other words, disaster
preparedness for medium- and long-term recovery processes seems to be lacking. In this respect, as discussed
earlier regarding the housing reconstruction process, communities in Aceh seem to be more resilient than Tohoku.
In addition, it is unclear whether the emergency response preparedness will work well in practice or not. While
there are relatively positive evaluations of current DRR as mentioned above, we received a lot of opinions
through an open-ended question that mentioned anxieties about the implementation of DRR activities because of
the aging population. Thus, further research is needed to fully understand the actual situation of community-
based DRR.

Second, it should be noted that the relocation to higher ground had complicated impacts on DRR. On
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the one hand, the relocation contributed to the

reduction of tsunami risk. As Figure 11 shows,

future risk estimation regarding tsunami in

Tohoku is much lower than Aceh, probably due

to this relocation. On the other hand, risk OAceh (N=160)

estimation regarding landslide is relatively high B Tohoku (N=324)

in Tohoku. This is also probably due to the

. . . @ - & & * @ &
relocation to higher ground (Figure 12). In &,%‘ oga{“ o &\b & & & a@\“
L o & g &
addition, the frequency of evacuation drills is  «* o & e*“ ooé‘
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. . . . . 3 & <
significantly lower in the Sanriku region, in e <

places like Onagawa town and Kesennuma city ~ Figure 12. Important hazards to be prepared for in the future
where relocation to higher ground was (up to 2 choices) (%)

promoted (Figure 12). Although the Sanriku region used to be an advanced area in terms of community-based
DRR activities, with a historical context of repeated experiences with earthquakes and tsunamis, such disaster
subculture seems to have declined after the relocation. In these respects, it is reasonable to suppose that the

relocation to higher ground creates some new vulnerabilities.
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Figure 13. Frequency of evacuation drills by municipality (%)

5. Preliminary Conclusions

So far, the characteristics of community recovery in Tohoku in comparison with Aceh have been
discussed, with a primary focus on housing reconstruction and DRR following the EQs. The main points are
summarized below.

First, housing reconstruction in communities has been conducted quite differently in Tohoku compared
to Aceh. Regarding relocation, it was revealed that individual relocation was more common than group relocation.
Whereas the diversity of housing reconstruction had some positive impacts, such as flexible adaptation to
different needs of affected people, it also led to community division and thus delays and difficulties in community
reconstruction. Second, relocation to reduce tsunami risk seems to have had negative influences on living

conditions of communities as a whole. This suggests conflicts between DRR and community recovery. Third, it

90



seems that relocation had different influences on the living conditions in mountainous sites and flatland sites. It
is assumed that these different effects of relocation could have led to the expansion of existing regional disparities
in the Tohoku region. Finally, whereas relocation may have led to the reduction of tsunami risk, it also may have
created new vulnerabilities, such as risk of landslide and weakened disaster subculture.

However, these assertions are only tentative, based on a preliminary analysis of quantitative data. To
obtain contextual understanding of community recovery, not only further statistical analysis but also examination

through field research is required.

Notes:

1) Before conducting the questionnaire survey, we obtained research permission from the targeted municipalities
through repeated negotiations and discussions. Because tsunami damages and relocation situations varied
widely by municipality, the research areas were decided differently in each municipality, based on discussions
with city officials. While most questionnaire sheets were delivered and collected by mail with the help of the
city or town, we delivered them directly to community leaders in community gatherings in some municipalities.

2) While relocation was strongly promoted, redevelopment planning for former sites (disaster risk areas) was
postponed. Not a few elevated lands are still untouched. The necessity of policy integration with regards to
relocation and former site redevelopment is an important lesson to be learned from the Great East Japan EQ
(Joint Editorial Committee for the Report on the Great East Japan Earthquake Disaster 2017).

3) This matrix was originally made by Maki (2011). It is utilized here with some revisions.

4) The requirements of group relocation for disaster prevention projects were deregulated from ten households
to five households just after the EQ. Though the flexibility of the group relocation was enhanced by this
deregulation, it also led to community segmentation (Joint Editorial Committee for the Report on the Great
East Japan Earthquake Disaster 2017). Additionally, according to Otani (2015), group relocation for disaster
prevention originated from necessities of risk reduction concerning landslide disasters in mountainous areas.
In this original context, the project was intended for relocation from inconvenient mountainous areas to
convenient inland districts, not taking coastal villages into consideration. Thus, it was not intended for the
situation following the Great East Japan EQ, in which relocation to inconvenient higher grounds was promoted
(Otani 2015).

5) Regarding the differences between rias and flatlands in terms of community recovery after the Great East
Japan EQ, see Hirano (2013).
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Historical Context of Disaster Recovery in
Developing Countries: The Case of the Sumatra
Earthquake in Aceh, Indonesia

Muroi, Kenji (Graduate School of Environmental Studies, Nagoya University)

1. Framework and Focus

The purpose of this article is to analyze the historical context of disaster recovery in Aceh, Indonesia,
the largest affected area of the Sumatra earthquake in 2004. First, I will discuss the theoretical framework for the
research.

The scope of sociological disaster research has expanded in recent years. Currently, not only emergent
phases but also pre-disaster periods and long-term recovery processes are studied widely. The theoretical
paradigm that focuses on historical contexts of disaster is called the “vulnerability approach” and was mainly
developed by geographers and anthropologists conducting disaster research in developing countries (Hewitt
1983; Oliver-Smith and Hoffman 2002; Wisner et al. 2003). In the context of developing countries, disasters
occur not only as “natural” events but also as social constructs caused by historical factors such as experiences
of colonization, exogenous development, conflicts, poverty, and so on. Therefore, it was reasonable for
researchers to criticize the existing functionalism approach practiced in Western countries, which focused only
on emergency responses from a “scientific” point of view. Studies focusing on long-term recovery processes in
the Japanese context have been conducted since the volcanic eruption of Mount Unzen in 1991 and the Great
Hanshin-Awaji earthquake in 1995. This focus on the ways of recovery following disaster is now known as the
“resilience approach.” These new approaches should be considered meaningful theoretical developments in that
they grasp disasters not as external events but as perspectives through which to develop deep understandings of
existing social structures. They accordingly promote the internalization of disaster studies into sociological
studies in general.

Agreeing with the new theoretical trend, I also interpret social changes after the Sumatra earthquake
(EQ) in Aceh considering long-term historical contexts. Prior studies with respect to disaster recovery in Aceh,
however, have not necessarily taken the theoretical approaches mentioned above into consideration. Before
reviewing prior studies specifically, I will point out in advance the general issues in existing research.

The first issue to consider is that the scope of analysis is limited in time and space. Most prior studies
focused only on the phases from the initial emergency response to housing reconstruction, a time period spanning
at the most five years after the EQ. In other words, long-term studies that take the pre-disaster period and post-

housing reconstruction period into consideration are lacking. Viewing the disaster from a wider perspective,
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however, the occurrence of the EQ in Aceh led to the end of long-continued conflict and accordingly drastic
changes in the institutional framework of everyday life. In this sense, the importance of focusing on the long-
term social changes following the EQ has increased. In addition, although the Sumatra EQ caused wide-scale
damage across Aceh province, most prior research comprises case studies focusing on particular local
communities. Therefore, whereas numerous monographic community studies have been produced, a broader
overview of the impacts and regional differences regarding community recovery is still quite unclear.

The second issue to consider is concerned with not only studies of the Sumatra EQ but also the
vulnerability approach in general. The issue regards the isolation of disaster studies from community and regional
studies in general. That is, whereas the vulnerability approach emphasizes the significance of development as a
root cause of disaster, interdisciplinary exchanges between disaster studies and existing development studies are
insufficient. Therefore, although disaster research focusing on vulnerability has been conducted in various
developing countries, critics point out that the researchers’ conclusions appear to resemble one another in that
they have a structural deterministic tendency influenced by Marxism (Palm 1990; White et al. 2001). In the case
of the Sumatra EQ, it appears that disaster research has generally been conducted independently of existing
development studies in Indonesia or Southeast Asia. Because of this separation between disaster studies and
urbanization studies, it is likely that disaster studies are still regarded as a “niche” genre in sociological studies.

To overcome the limitations of prior research, we conducted a large-scale questionnaire survey that
covered almost all tsunami-affected areas in Aceh province, including the tsunami buffer zone. We distributed
questionnaires to community (gampong) leaders in one special city (Banda Aceh) and in three prefectures (Aceh
Besar, Aceh Jaya, and Aceh Barat)!). The number of valid responses from the communities was 160 in total
(Table 1). Through this quantitative survey, we aimed to grasp an overview of community recovery, the

reconstruction gap between urban and rural areas, and their determinant factors.

Table 1. Outline of the survey research

Prefecture Population Number.o_f Number of Tsunami Buffer Sample Size Nu\r/n t;e; of
(Kabupaten) (2010) Communities Zone Communities (40%) an
(Gampong) Responses
Banda Aceh 223,400 90 61 244 27
Aceh Besar 351,414 606 135 54.0 55
Aceh Jaya 76,782 187 83 332 41
Aceh Barat 173,558 318 81 324 37
TOTAL 825,154 1,201 360 144.0 160

In addition, I utilized existing theoretical knowledge on the characteristics of regional development in
Indonesia and Southeast Asia as much as possible to understand the historical context of the disaster and disaster
recovery in Aceh. By doing so, I aimed to merge disaster studies concerning the Sumatra EQ with community

and regional studies concerning developing countries to broaden the scope of disaster studies.
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2. Aceh and Regional Development in Indonesia

Aceh province is one of the most peripheral areas with respect to regional economy in Indonesia. It is
regarded as an underdeveloped area isolated from national and global economic systems. Aceh is also known for
religious radicalism and long-standing conflict with the Indonesian government. From a historical viewpoint,
however, Aceh was once a focal point in Indonesian development plans. As will be discussed later, the long-term
trend of disaster reconstruction following the Sumatra EQ is strongly determined by these historical contexts.
Therefore, I would like to briefly discuss the general characteristics of economic development in Indonesia and
the position of Aceh in the development policies.

With the backdrop of colonization, urbanization in developing countries is generally quite different
from that of developed countries. It is assumed that a basic characteristic of urbanization in developing countries
is the separated coexistence of urban (industrial) and rural (agricultural) areas (Hayashi 1976; Kitahara 1989).
Correspondingly, studies regarding developing nations often examine rural communities from a microscopic
viewpoint and primate cities from a macroscopic viewpoint (Hayashi 1976). In the case of Indonesia during the
Dutch era, capital city Jakarta was developed as a trade center, and special economic sites for mineral resource
extraction and agricultural plantations were developed sporadically. State-monopolized sporadic resource
development is prevalent in developing countries; it is called “industrialization without urbanization” (Geertz
1963: 145) and is a well-known characteristic of economic development peculiar to developing countries. In
Indonesia, because the primate city and special developed sites were directly linked to the colonizing country
and Western cities, regional division of labor was not well developed and traditional rural villages remained
widespread. Boeke called this unique economic system of developing countries “dual societies” (Boeke 1953).

These “dual societies” survived even after the political independence of Indonesia. Although the
plantation system that originated in the colonization era was dissolved and privatization of farmland was
promoted during the Sukarno era, agricultural production did not improve, because the scale of land ownership
was legally regulated. On the other hand, industrialization has been promoted as a means to break away from the
influences of a colonizing country. “New order” policies were introduced in 1965 during the Suharto era for this
purpose. Resource-agricultural development was promoted to secure financial resources for industrialization. In
Indonesia, development of mineral resources like oil and gas had special importance as a means of foreign
exchange. As for agriculture, the improvement of the food self-sufficiency rate was set as an immediate political
goal of the “Green Revolution” because Indonesia was the world’s largest food importing country at that time
(Kitahara 1985). In sum, urbanization in Indonesia (and in southeastern countries in general) was characterized
by overurbanization of the primate city (which directly linked to advanced countries), an enclave economy in
which specific resources were developed sporadically, and a lack of regional interdependence in the domestic
economy. In this pattern of urbanization, Indonesia is considerably different from Japan, where urbanization was
spread across the nation through the industrialization of rural areas.

Aceh was a typical enclave economy region in Indonesia. According to Emmerson (1983), whereas
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most of inland Aceh was once occupied by jungles, trading relations with Penang and Singapore were developed
in coastal areas independently from Indonesia in the 17th century. Despite a history of colonization by the Dutch
and Japanese beginning in the 19th century, Aceh was originally an autonomous region in terms of economy and
culture, and thus severe protest movements have repeatedly erupted there. Even after integration into Indonesia,
Aceh was designated a special province in 1959 resulting from massive protests for autonomy that had occurred
since 1953 (Emmerson 1983).

Just after the establishment of the Suharto regime, Aceh province was designated an agricultural
development site in the first national development plan against the backdrop of a serious food shortage in
Indonesia. However, discovery of natural gas in Lhokseumawe in the early 1970s changed the situation
drastically. In addition to a gas production site, large-scale industrial zones (LSIZ), which included a
petrochemical complex, fertilizer factories, and port facilities, were constructed in Lhokseumawe and Aceh Utara
on the east coast of Aceh province? (Figure 2). Management and development of LSIZ and gas production were
under direct control of the central government and foreign oil company. It is reported that foreign currency
earnings from the export of gas and oil reached an amount equal to half the national revenue between 1975 and
1990, and 30% of those profits were derived from gas production in Aceh (Kell 1995). In this sense, Aceh has
been a financial driving force for economic development in Indonesia.

On the other hand, economic linkage between LSIZ and Aceh has been scarce. It is reported that most
earnings from liquefied natural gas (LNG) went into Jakarta (to the government and foreign companies), and
consequently the inflow of money to Aceh equaled only 5% of the earnings (Rist 2010). Economic effects in
terms of employment were also limited. Because special skills were needed to work in LSIZ, most factory

NIV SABANG i

T B A Large-scale industrial zones (LEE)

5 ACEWTRAR " LAMGEA
o,

AL
¥ TIRGAH 3 o .

AN M ne o T TANANG
[ - 5 : -
 BAFOLUES o
aEn [
] BT D P e
~, . =
Epscanirs L, b
ke .1 W k!
4 Enarntar 2004 \ A H o
o '\ sELATa T umﬂ:
g 4 '
\, .
v
S sk
(% 3 e )
i Srvcidan [ 1|-
A : 5
b, T, =~
T r o
== s P Doy i £ I:-‘\‘:ull
— — — Dairic| bourdany v T . E \\ 1
!
ol e i
’ 0 = Y - N
e L= N,
[ T . arnograghy AN B 2

Figure 1. Location of the tsunami-affected area and large-scale industrial zones (LSIZ)
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workers were gathered from outside Aceh. Additionally, environmental problems such as air pollution and water
contamination developed. Land expropriation for LSIZ led to problems concerning displacement and job changes.
Demands of construction led to a massive inflow of population and thus to security issues and a shortage of
infrastructure (Kell 1995; Robinson 1998; Kim 2011) (Figure 3). In these respects, LSIZ were developed
independently of Aceh, and consequently economic and cultural disparities between the LSIZ and the rest of
Aceh were remarkable.

Lhokseumawe is located in the eastern part of the province, quite far from the tsunami-affected western
coastal area (Figure 1). Yet resource development projects in Lhokseumawe had significant influences on the
regional economy of Aceh. What needs to be emphasized in this context is that the enclave economy led to the
stagnation of agricultural development and industrialization in Aceh province as a whole. Although Aceh had
been initially designated as an agricultural development site as mentioned above, this plan was neglected after
the discovery of gas and oil. Whereas self-sufficiency of rice production was accomplished in Indonesia in 1985
because of the effects of “Green Revolution” policies, the rate of rice production in Aceh province during that
period was considerably lower than the national average. The growth rate of manufacturing industries in the
regional economy has also been much lower than the national average. Ironically, whereas industrialization in
Indonesia was achieved on the basis of foreign currency earnings from exporting gas and oil, the regional
economy of Aceh has declined and has been marginalized despite being the gas producing area (Rist 2010).
While the “Free Aceh Movement” (GAM) arose with the aim of protesting unfair profit distribution related to

resource development, such conflict in turn further hindered the development of Aceh.

Figure 2. Large-scale industrial zone in Lhokseumawe Figure 3. Slum in Lhokseumawe

After the collapse of the Suharto regime following the Asian currency crisis, the Habibie regime
introduced an appeasement policy and enacted the Special Autonomy Law, which permitted increased profit
distribution concerning gas mining in Aceh. However, this law was not implemented during the Megawati regime

established in 2003, and consequently the conflict intensified. The Sumatra EQ in 2004 occurred in this context.
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3. Community-Based Disaster Response

Although there are numerous studies on the Sumatra EQ and Aceh, they can often be classified into
one of the three categories.

The first category is concerned with studies focusing on vulnerability. Because of the lack of disaster
prevention facilities, disaster damages in Aceh were chiefly caused by direct influences of the hazard. However,
several studies refer to the influences of Suharto-era development policies on the disaster. For example, on the
basis of a historical analysis of old maps, Takahashi suggested that mangrove forest shrinkage caused by the
expansion of shrimp aquaculture in the 1970s led to increased disaster damage (Takahashi et al. 2014). Mahdi
suggested that an inflow of internally displaced persons against the backdrop of the conflict led to weakened
community solidarity, which decreased community capacities to cope with the disaster (Mahdi 2012).
Additionally, Husin and Alvisyahrin argued that administrative reforms in the Suharto era, which strongly
promoted centralization, caused a disappearance of traditional local knowledge concerning tsunami disaster
prevention (Husin and Alvisyahrin 2013).

The second category is concerned with studies focusing on the roles played by nongovernmental
organizations (NGOs) from the viewpoint of humanitarian aid. The Sumatra EQ was memorable not only for its
scale of damage but also for the fact that it was the first disaster of which a video was released globally in real
time through the Internet. Against this backdrop, numerous NGOs and international agencies rushed to affected
areas in Aceh after the EQ. In prior studies, it has been noted that instead of dysfunctional local governments,
NGOs played great roles in supporting the reconstruction of housing and livelihoods in affected communities.
On the other hand, however, it has also been pointed out that excessive aid competition among NGOs, the need
to appeal to donors and media, cultural misunderstandings of Islamic communities, and other issues created
various mismatches between supply and demand with respect to aid (Older 2015; Telford 2012; Clarke and
Murray 2010).

The third category is concerned with studies focusing on grassroots activities conducted by
communities. Because local governments were dysfunctional at the time of the tsunami, disaster reconstruction
was mainly conducted through direct collaboration between local communities and international NGOs. As for
community responses, many studies have focused on the role played by customary law. It was pointed out that,
although the customary institutions of local communities were delegitimized and repressed in the Suharto era,
they were actualized during the crisis and played active roles in coordinating residents’ opinions, land
registrations, negotiations with NGOs, and so on (Samuels 2012; Takahashi et al. 2014).

These prior studies have meaningful suggestions for reconsidering the existing disaster prevention
system in Japan. However, as mentioned above, these findings were primarily obtained through case studies of
individual communities and focus on the housing reconstruction phase. On the basis of the large-scale
questionnaire survey conducted in Aceh, I would like to reconsider these findings from a wider and longer

viewpoint.
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First, I would like to address the basic characteristics of communities in the affected regions. As for
the main livelihood of communities in the pre-disaster period, communities in Banda Aceh, the capital city of
Aceh province, had a high ratio of public service and commerce/service jobs. Conversely, the ratios of agriculture
and fishery careers were significantly high in communities in the remaining three prefectures sampled.

As for resident attributes, it is clear that communities in Aceh are based on social bonds rooted in
“blood” and “place” (“Gemeinschaft” in Ténnies’s sense) (Ténnies 1887). Our survey revealed that communities
in which a majority of residents had kin relationships with others in the community reached 76.2%, communities
in which most household heads were born and raised in the community reached 60%, and communities in which
the ratio of residents living in rented houses was less than 10% reached 81.9%. Although the ratio of these
attributes was somewhat lower in Banda Aceh, the difference was not remarkable (Table 2). Overall, it is likely

that the social capital of communities in Aceh is based on accumulation of kin relations.

Table 2. Attributes of residents (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 3.84 445 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 4.22 3.97 1.32

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

1) Relative means residents with family/kin relationships within the community.

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

3) Tenant means residents who live in rented houses.

What influences did such community characteristics have on the damage to and coping mechanisms of
communities? First, regarding damage, because Aceh is essentially a rural region, not only damage to humans
and buildings but also damage to livelihoods was quite serious. According to survey data, communities in which
“almost all” residents lost or were forced to change their jobs immediately following the EQ reached 28.3%, and
communities in which “most” residents were forced to lose or change their jobs reached 21.3%. The dominant
livelihood of the community determined the ratio of job changes required. That is, the job change ratio was
significantly high in fishery communities in particular. However, these economic damages were primarily a local
matter. Because Aceh was a peripheral region that was not involved in national and global economic systems at
the time of the disaster, the disaster did not have economic ripple effects outside the directly impacted
communities. Financial influences on the Indonesian government were quite limited®.

Second, housing reconstruction was conducted in the coastal places originally impacted by the tsunami.
Prior studies reported that most victims temporarily moved to other locations as refugees. The central government
also designated the affected coastal area as a buffer zone following the EQ. According to our survey, however,

while the ratio of communities in which housing reconstruction occurred in the original sites or other places
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inside the community territory reached 90%, the ratio of communities that were relocated to other districts was
only 8.1%. The high ratio of housing reconstruction in original communities is supposed to be derived from the
livelihood and social capital characteristics of affected communities as mentioned above.

It is likely that the cohesion of communities functioned suitably for housing reconstruction. It was
pointed out in prior studies that not only aid from NGOs but also the participation of communities played a
significant role in terms of housing reconstruction. These findings were reconfirmed in our survey. That is, the
ratio of communities that coordinated residents’ opinions and negotiated with aid agencies during housing
reconstruction reached more than 50%, communities that participated in construction work reached 49.4%,
communities that organized funding groups reached 45.6%, and communities that created reconstruction plans
reached 30.6%. Because of this active community intervention, almost all housing reconstruction projects—
which amounted to more than 140,000 houses—were completed within four years of the EQ. As Mahdi (2012)
noted, it is undeniable that the conflict led to the weakening of community solidarity. Yet, it is also reasonable to
suppose that the kinship-based community structure remained relatively untouched in Aceh because of the area’s
exclusion from regional development. This customary social order worked effectively with respect to emergency

response and housing reconstruction after the EQ.

4. Population Change after the Disaster

As for the current condition of community recovery efforts, I would first like to focus on demographic
aspects of the community. Because the number of dead and missing from the Sumatra EQ in Aceh was estimated
at more than 200,000, it was previously reported that affected communities in coastal areas faced extinction.
Serious damages were reconfirmed in our survey, in which results showed that the average number of dead and
missing individuals per community reached 543.1. However, 12 years after the EQ, the current population of
surveyed communities has recovered to pre-disaster levels (Figure 4). This was the most impressive finding of
our survey.
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the EQ—reached 207.5 on average. Consequently, communities in the affected area are getting “younger.”
Whereas only 12.5% of communities had an aging rate of less than 5% just before the EQ, the ratio of such
communities reached 51.2% in 2016. This situation is remarkably different from the situation in the affected area
of the Great East Japan EQ, where the aging rate has accelerated after the EQ.

In terms of the natural increase of population, we could not find a significant difference in rates between
regions. The determinant factor that did make a significant difference was the death rate from the disaster. As
Table 3 shows, there is a clear relationship between the death rate from the EQ and the birthrate after the EQ.

That is, communities that had a higher death rate from the EQ tend to have higher birthrates after the EQ.

Table 3. Relationship between death rate and birth rate (%)

Percentage of newly born children?

Less than 5% 5-10% 10-20% More than 20%
Less than 3% 32.0 28.0 24.0 16.0
Rate of dead | 3-20% 30 2422 Y 30.3
and missing
20-50% 3.7 333 333 29.6
More than 50% 8.3 14.6 313 45.8

p<.001
1) The number of dead and missing from the EQ,population just before the 2004 Sumatra earthquake.
2) The number of newly born children after the EQ,current population.

It was pointed out in prior studies that a “remarriage boom” and, consequently, a “baby boom” arose
among affected widowers and widows just after the disaster. Our research results suggest that these prior
observations are valid throughout the affected area in Aceh region. Nevertheless, how was this possible in the
inferior environment after the disaster?

On the basis of our field research conducted in affected communities, we can point out the following
factors in this respect. The first factor is concerned with the socioeconomic environment. Because communities
in Aceh operated under an expanded kinship system as mentioned above, social supports for childrearing
functioned relatively well. As for livelihood and economy, affected residents could overcome difficulties by
sharing food and temporary work opportunities with one another. Although many residents lost jobs after the EQ,
this was not necessarily regarded as a fatal damage in rural villages in which the market economy was already
underdeveloped. Conversely, it could be supposed that the subsistence economy of Aceh worked resiliently in
such a disastrous situation.

The second factor is concerned with housing provision after the EQ. In Aceh, houses were primarily
provided on a community basis. Although standardized small reconstruction houses led to divided households to
a certain extent, the continuity of family life was maintained overall because sufficient houses were provided on
the basis of the number of households in the community in the pre-disaster period. It is supposed that this housing
arrangement also contributed effectively to childbirth and childrearing.

Third, I would like to emphasize that residents were motivated to remarry and give birth to babies for
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the survival of communities. According to some interviewees (community leaders), it was supposed that marriage
and childbirth were not only for the benefit of the persons directly concerned but also for the community.
Therefore, according to them, people shared a natural feeling that they had to replace the lost population in the
community with newly born children. In the context of developing countries where public services and market
services are underdeveloped, the roles played by family and community members are significant. According to
an ethnographic book in which traditional Acehnese folkways are described, maintaining and expanding the
population was regarded as ensuring the prosperity of the community; accordingly, an important role of
community leaders was to arrange remarriage for widowers (Hurgronje 1906). Although this customary law had
been restricted by the birth control policy of the Suharto era, it is supposed that this collective survival instinct

was awoken in the critical situation of the disaster>).

5. Disaster Recovery and Economic Change in the Post-Conflict Context
Finally, I would like to discuss the current condition of disaster recovery in Aceh from the following
three perspectives: (1) a socioeconomic evaluation of the current situation, (2) reconstruction gaps between

regions, and (3) regional economic changes in the post-conflict context.

5.1 Current evaluation and determinant factors

Table 4 illustrates survey results concerning the current socioeconomic situation of surveyed
communities. It is clear that participants evaluated the current situation in their respective communities very
positively in every respect. According to data analysis, this positive evaluation was determined by factors
concerning the recovery process after the disaster. For example, communities in which a housing reconstruction

plan was made had a significantly more positive evaluation of current community activities.

Table 4. Current evaluation of community (%)

Good Relgz;t(i)\(/iely Relatively bad Bad
Housing 81.9 17.5 0 0.6
Social infrastructure 68.1 275 3.8 0.6
Economy/Livelihood 44.4 394 13.8 2.5
Environment/Sanitation 58.1 38.1 3.8 0
Community activity 70.0 29.4 0.6 0
Culture/Tradition 74.4 22.5 2.5 0.6
Social welfare 53.1 375 1.3 0
Community governance 70.0 28.7 13 0
As a whole 40.0 56.9 3.1 0

Regarding economic evaluation, restoration of infrastructure had importance. After the EQ,

infrastructure in affected areas was improved through financial aid from NGOs and other entities, which
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amounted to five billion U.S. dollars in total. Our research revealed that factors concerning the restoration of
infrastructure had a significant relationship with residents’ current evaluations concerning economy/livelihood.
Infrastructure in Aceh was underdeveloped because of aforementioned historical contexts such as its enclave
economy and ongoing conflict. Ironically, it is supposed that the primitive economic system was advantageous
for the effective restoration of communities after the EQ.

However, it should be considered that the most important factors that determined residents’ evaluations
were not factors internal to the disaster reconstruction process but factors concerning the end of conflict. During
the period of conflict, community activities were under strict surveillance and regulation. It is assumed that
liberation from such militaristic oppression had great influences on current evaluations of communities.

As for regional economy, the “Law of Governing Aceh” (LOA), which was enacted after the conflict,
has great significance. LOA was established in 2006 to compensate Aceh province for long-term resource
exploitation. Specifically, it was defined in this law that 2% of the national budget will be allocated to Aceh
province from 2008 to 2025. As a result, the budget of Aceh province has been drastically expanding and current
regional economic growth is remarkable. Figure 5 shows changes in Gross Regional Product (GRP) after the EQ.
It is clear that, although the regional economy had stagnated just after the EQ, GRP has grown drastically through
financial aid from NGOs and special funding from LOA thereafter. In addition to these special financial measures,
decentralization reform was promoted, and various community development projects were introduced. It is
reasonable to suppose that the positive evaluation of communities’ current situations is related to regional

socioeconomic changes that followed the conflict.
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Figure 5. Changes in Gross Regional Product (GRP)

5.2 Reconstruction gap

On the other hand, it is likely that the drastic economic growth led to some confusion and expansion
of existing economic disparities in affected areas. As for Gross Domestic Product (GDP), the growth rate in
Banda Aceh is remarkable. The GDP growth rate in Banda Aceh is approximately two times higher than that in

other prefectures; these disparities are even more remarkable when per capita GDP is measured. On the other
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hand, the regional economy of Aceh Jaya stagnated after the EQ. Our survey results also revealed that participants
were significantly less likely to evaluate Aceh Jaya’s current economic situation as being good compared to other

prefectures (Table 5).

Table 5. Economic evaluation of current situation (by region) (%)

Good Relatively good Relatively bad Bad
Banda Aceh (N=27) 63.0 29.6 3.7 3.7
Aceh Besar (N=55) 455 41.8 12.7 0
Aceh Jaya (N=41) 26.8 41.5 244 7.3
Aceh Barat (N=37) 48.6 40.5 10.8 0
p<.05
Table 6. Current evaluation of economic situation (by livelihood) (%)
Good Relatively good Relatively bad Bad
Agriculture” (N=129) 38.0 43.4 16.3 23
Forestry™* (N=21) 23.8 333 38.1 4.8
Commerce’ (N=107) 51.4 32.7 12.1 3.7
Public service” (N=84) 54.8 32.1 10.7 24

<05, **p<.0]

It is assumed that an important factor in the different responses between prefectures was damage to
livelihood. Our data revealed that communities in which the main livelihood was fishery had significantly higher
rates of job turnover or job losses. Communities in which the main livelihoods were agriculture and forestry had
significantly lower evaluations in terms of the current economic situation. Conversely, communities in which the
main livelihoods were commerce and public service had significantly higher evaluations in respect to the current
economic situation (Table 6). It is reasonable to consider that the difference between participant evaluations of
the current economic situations in Banda Aceh and Aceh Jaya is closely related to the difference in damages to
livelihood. Whereas Banda Aceh residents had the highest rate of commerce and public service livelihoods,
communities in Aceh Jaya had the highest rate of agriculture livelihoods and suffered serious agricultural
damages due to tsunami flooding.

To fully understand the findings of the survey results, we conducted field research in Ujong Muloh, a
community in Aceh Jaya. According to our research, whole lands in this community were inundated by the
tsunami; consequently, residents were forced to relocate to other places inside the community territory.
Residential development in farmlands and seawater flood damage led to the shrinkage of farmland, soil
degradation, and a decline in agricultural production. According to the leader of this village, the rate of
agricultural production has not yet recovered because of a lack of agricultural technology. It is said that such
deteriorated agricultural conditions are found across Aceh Jaya. It is assumed that the tsunami has caused long-

lasting damages on this primary industry in particular.
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5.3 Restructuring of regional economy

Drastic changes to the regional economy in Aceh after the EQ should be understood not only as they
relate to reconstruction gaps but also as they relate to the economic restructuring of Aceh province as a whole.

In this respect, it is important to note the economic decline of Lhokseumawe. Production of LNG in
Lhokseumawe, which contributed to the economic development of Indonesia, has declined drastically since the
late 1990s. Lhokseumawe’s LNG production in 2012 was less than 3% of its peak period. Along with the
exhaustion of gas and oil, the GRPs of Lhokseumawe and Aceh Utara, which accounted for 24.3% and 36.6% of
the province’s economy in 2000, respectively, have declined to 12.1% and 12.7% of the provincial economy in
2012. It is assumed that the importance of LSIZ in the national economy has also decreased because considerable
achievements regarding export-oriented industrialization in Indonesia since the 1990s have led to the reduction
of financial dependence on resource exports.

On the other hand, the importance of Banda Aceh as a hub in Aceh province has increased. Banda
Aceh was designated as a hub region in national development plans in 2008. The proportion of Banda Aceh’s
GRP in the province’s economy increased from 3.3% in 2000 to 12% in 2012. According to long-term
development plans enacted in Banda Aceh in 2009, development of transportation and distribution systems and
promotion of urban-rural linkages in Aceh province are regarded as central agendas, and related large-scale
construction works are now underway.

However, the prospect of development in Aceh is unclear. In this respect, we must point out that current
economic growth in Aceh is primarily initiated by finance and consumption. The spread of consumption culture
in Aceh in recent years is remarkable. Our survey results revealed that communities in which more than half of
the residents possess a bike, television, mobile phone, and refrigerator reached almost 100% in every prefecture.
Although there are differences between urban areas (Banda Aceh) and rural prefectures in terms of ownership
rates of luxurious consumer goods like cars, personal computers, and air conditioners, it is clear that urban ways
of life are widespread in current Aceh. However, changes to industry and production systems are quite limited.
A recent rural community survey conducted in Banda Aceh and Aceh Besar revealed that there has been little
change after the EQ in terms of the scale and management system of farmlands, agricultural facilities, and
distribution systems for agricultural products (Takahashi et al. 2017).

Nevertheless, it is assumed that various community development projects introduced as
decentralization reforms resulted in some achievements. I would like to introduce the case of Langung village in
Aceh Barat as one example. In this community, according to our field research, farmlands that were damaged by
the tsunami were partially turned into ponds for aquaculture. This aquafarming project was managed through
cooperative activities in the community (Figure 6). In addition, a women’s group launched a community business
called “home industry” (Figure 7). They collectively produced and sold cakes and snacks in a small workshop
using surplus crops. These projects were conducted with the financial support of a community development

program provided by the local government. Their projects were financially successful and were awarded by the
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local government. Similar community development projects were seen elsewhere and should be considered

examples of the diversity of rural economies®.

£

Figure 6. Aquaculture ponds Figure 7. “Home industry”

It is difficult to judge whether these post-conflict social changes suggest a fundamental change within
rural communities or only a temporary economic boom. Regardless, what needs to be emphasized is that modern
Aceh faces a historical turning point from its long-standing enclave economy to experiencing autonomous
regional development founded on province-wide urban-rural linkages. Generally speaking, it is supposed to be
the beginning of structural economic system changes in developing countries in which sporadic resource
development by central governments and foreign companies has long hindered autonomous regional
development. Although these kinds of changes could be observed as incremental trends, it is reasonable to
suppose that the occurrence of the EQ and the reconstruction process thereafter functioned as a trigger to

accelerate long-term structural change.

6. Concluding Remark

As in many other developing nations, state-monopolized sporadic resource development has shaped
Indonesia’s economic landscape. Our research suggested that the disaster and disaster recovery in Aceh are rooted
in this historical context. On the basis of this recognition, I proposed an integrative understanding of disaster
recovery (in the local context) and long-term historical processes (in the regional context) (Figure 8).

The Sumatra EQ in Aceh has often been regarded as a specific disaster in an exceptional region of
conflict. By introducing the theoretical framework illustrated in Figure 8, I presented a different interpretation of
the disaster recovery process in Aceh. The Sumatra EQ in Aceh can be understood as a phenomenon closely
related to a general urbanization process peculiar to developing countries. In this sense, it is not an exceptional
disaster.

Adopting this viewpoint is useful in promoting exchanges between disaster studies and urbanization

studies. With the backdrop of the peculiar urbanization process mentioned above, area studies in developing
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countries are prone to being divided into microscopic analyses of rural communities and macroscopic analyses
of primate cities (Hayashi 1976). In the current situation in which decentralization reform is being strongly
encouraged, however, promotion of urban-rural linkages on the basis of provincial cities gains importance as a
research issue. In this respect, focusing on modern regional changes in Aceh has importance not only in disaster

studies but also in community and regional studies in general.

Regional context

Local context
Goverment
‘ | Disaster risk
Q Recovery LJ‘> management

2004
Disaster Process
Reconstruction
' t gap
resilience participation
1970's~ 2005 End of conflict Regional economic
Enclave economy 2006 Law of governing change
regional stagnation, conflict Aceh (LOGA) post- enclave
economy?
1990's

Decline of gas production,
collapse of Suhartoregime

Figure 8. Social context of the 2004 Sumatra earthquake in Aceh

Additionally, focusing on the historical context of the disaster in Aceh seems to provide meaningful
suggestions for Japan. Whereas its historical process of urbanization was quite different from that of Indonesia,
regional disparities caused by national development projects and related difficulties in peripheral areas have been
similarly experienced and regarded as important social problems in Japan. Taking these social backdrops into
consideration, the Sumatra EQ in Aceh is not an atypical disaster but rather an understandable disaster that holds
valuable lessons for Japan.

It is assumed that the remarkable population recovery caused by high birthrates after the EQ was also closely
related to the historical context of “dual societies.” There seem to be ironic unexpected consequences in that the
exclusion from regional development policies contributed to resilient disaster recovery in Aceh, at least in the
demographic sense. Although the social contexts are quite different, experiences of disaster recovery in Aceh—
which were driven by reconstruction of families—seem to have meaningful suggestions for Japanese disaster
prevention policies, which tend to overemphasize technological safety and industrial reconstruction.

Lastly, I would like to mention a further research agenda of the authors that remains to be accomplished:
studies on disaster risk reduction (DRR). Even after the Sumatra EQ disaster, DRR activities in Aceh are not very
active. It is reasonable to suppose that the importance of economic restructuring outranks that of disaster
prevention in the Aceh context. However, on the other hand, development might increase the risk of future
disasters. For example, an increase of urban floods would be significant. With the backdrop of the tsunami

experience, suburban development is underway in the inlands of Banda Aceh. Yet the suburbanization and
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associated land-use changes in turn appear to be causing an increase of urban floods. Investigation of the
complicated relationship between development and DRR in the post-disaster reconstruction phase is the next

challenge of our research.

Notes

1) This questionnaire survey was conducted in collaboration with Syiah Kuala University in Aceh. Based on
discussions with a coresearcher from Syiah Kuala University, we delegated implementation of the survey to
investigators in Aceh. The survey was conducted through in-person visits and field interviews. Before the
survey implementation, we delivered a lecture on the purpose, contents, and ethical considerations of the
survey to investigators.

2) Lhokseumawe used to be a city in Aceh Utara prefecture. After the discovery of gas in the area, Lhokseumawe
was designated as an independent special municipality.

3) While economic damage in Aceh caused by the Sumatra EQ is estimated to be approximately 4.5 billion U.S.
dollars, the GDP of Indonesia in 2005 decreased only 0.1~0.4%. It is reported that influences on the supply
chain in the domestic and global economy were also very limited (United Nations Development Programme
2010).

4) As for population change caused by migration, our survey revealed that the ratio of kinship relations within
communities hardly changed except for in Banda Aceh (Table 2). It is assumed that lost populations were
replaced not only by childbirth but also by inflow of family members; accordingly, the existing kinship
structure in the community was reproduced.

5) While the functions of communities for survival might be considered peculiar traits of developing countries,
a similar coping mechanism was previously observed in Japan. According to Yamaguchi, fishery villages
heavily damaged in the 1896 Sanriku earthquake were reconstructed mainly by mobilization of kin
relationships (Yamaguchi 2011).

6) As for community development projects, according to Mahdi (2013), whereas newly created institutions for
community participation contributed to the initiation of community activities, proposals were not necessarily

reflected in actual policies because of the lack of technical skills and knowledge.
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APPENDIX: COMMUNITY SURVEYS IN ACEH AND YOGYAKARTA REGIONS ON THE
POST-DISASTER RECOVERY AND DISASTER RISK REUCTION (DRR)

SURVEY TEAM

Aceh Survey: Makoto Takahashi, Kenji Muroi, Masaya Iga (Graduate School of Environmental Studies, Nagoya University,
Japan), and Irfan Zikri (Faculty of Agriculture, Syiah Kuala University, Indonesia).

Yogyakarta (hereinafter noting Yogya) Survey: Makoto Takahashi (Nagoya University), Djati Mardiatno, Dyah Rahmawati
Hizbaron, Estuning Tyas Wulan Mei (Faculty of Geography, Universitas Gadjah Mada, Indonesia), and Syarifah Dalimunthe
(Graduate School of Environmental Studies, Nagoya University, Japan/Indonesian Institute of Sciences, Indonesia).

GENERAL INFORMATION OF THE SURVEYS

PURPOSE:

To obtain the quantitative data on the post-recovery situations including social structure, economic lifestyle, social activity,
and community-based DRR as well as overviews of the damage, emergency response, relief and recovery process concerning
the two large-scale earthquake (hereinafter, EQ) disasters that have critically impacted Indonesia.

PERIOD:
Aceh: November 28 — December 11, 2016.
Yogya: July 20 — August 15, 2017.

METHOD:
Structured interview using the questionnaire on the assistant student’s visit to the respondent.

TARGET:

Aceh: Head of the villages (Geuchik Gampong) that are located on the affected areas of the tsunamis following the 2004
Sumatra Earthquake (December 26, 2004) in the four districts: Banda Aceh, Aceh Besar, Aceh Jaya and Aceh Barat, Aceh
Province. The affected area is defined as the tsunami-inundated areas that were estimated by the GIS/Remote Sensing
Development Center of Syiah Kuala University, with 500 meters inland as buffering areas.

Yogya: Head of the villages (Kepala Desa) that are located on the affected areas of the 2006 Central Java Earthquake (May 27,
2006) in Special Province of Yogyakarta (DIY) and Klaten District of Central Java Province. The affected area is defined as
the sub-districts (Kecamatan) that were recorded the building damage of 4.0% and more, which were calculated by the
ratio of the totally collapsed buildings per the pre-earthquake number of households, using the government statistics.

SAMPLE:

Aceh: Total 158 villages that were sampled at the ratio of approximately 40% from the affected villages excluding those in
islands in the four districts above by the quota-sampling method by sub-district.

Yogya: Total 220 villages that were sampled at ratio of 2/3 from the village in affected sub-districts in all the districts in DIY
and Klaten by the quota-sampling method by sub-district.

Table 1. Number of the sampled villages

. - . Number of Village
Survey Province District/City Total Target | Sample

Banda Aceh 90 61 28

Aceh Besar 606 135 54

Aceh Aceh Aceh Jaya 187 83 39
Aceh Barat 318 81 37

TOTAL 1,201 360 158

Kulonprogo 21 14

Bantul 65 44

DIY Gunungkidul 30 17

Yogya Sleman 10 7
Yogyakarta 21 14

Central Java Klaten 184 124

TOTAL 331 220
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OVERVIEW OF THE DISASTERS

LOCATION OF TARGETS:

v
Banda Aceh

olfy ™, B
' \ P
{Fkarta Yogyakarta - i.—
Indian Ogean % ghﬁwp
DIY = . J

Figure 1. Sampled village locations in Aceh survey

0 Sampled village (Gampong)
[ Estimated inundated area
[0 Sub-district (Kecamatan)

Collapsed
Buildings / HH
[] 0.00-9.34 (%)
] 9.34-25.99

[ 25.99-53.59
. 53.59 and more

Death Rate
[] 0.00-0.80 (%)
] 0.08-0.30
B 030-082

© Sampled village (Desa) . 0.82 and more

Figure 3. Target districts and location of the sampled villages in Aceh survey

The focused areas are the four districts in Aceh Province located in the end of Sumatra Island, which were most severely
affected by the 2004 Sumatra EQ/Tsunami, and the wide areas in Yogyakarta Special Province and the District of Klaten,
Central Java Province, which were severely affected by the 2006 Central Java EQ alongside Opac Faults (Figure 1).

The sampled village locations are shown in Figures 2 and 3, these maps showing the inundated areas of the tsunami in Aceh,
and the spatial distribution of building and human damages by the EQ, respectively.
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The basic information of the two earthquake disasters is shown in Table 2.

Table 2. Comparison of two earthquake disasters

2004 SUMATRA EQ 2006 CENTRAL JAVA EQ
Scale Mw9.1 Mwe6.3
Hazard Tsunami Quake
Date 26/12/2004 27/05/2006
Severely Affected North-western Aceh Province, Mid Yogyakarta Special Province,
Areas Indonesia partly Central Java, Indonesia
Deaths in Indonesia Approx. 220,000 Approx. 5,700
Highest Mortality City of Banda Aceh: 42.6% District of Bantul: 0.5%
Injured Approx. 100,000 + Approx. 35,000 +

. Almost all buildings washed Around a quarter houses

Building Damage out/devastated 8 coIIapsed/qheavin damaged
Cause of Death Drowning Crushing
Spatial Impact Semi-global Regional

Source: the government documents, the field surveys.

In addition to physical scale, type of hazard and magnitude of damage, there is much difference in the recovery governance,
especially aid structure in the recovery process between two regions, as shown in Figure 4: leading roles taken by outside
relief organization in collaboration with local communities in Aceh, and by the community-based organizations, especially
inhabitants group (Pokmas) with financial support and/or technical instruction of the local and the national governments.

ACEH YOGYAKARTA

G d_Plan :
oordinate Finance i
S S Instruct i O
. v -
i Coordinate,
o, S0 ©
Design F.l'nancé A i O Community/CBOs
frn?ncer lfnsrruct Assist
i nstruc
v Implement i O UNOs/NGOs

H Plan
Decide Design
Participate Decide

H Implement E

R— [ ——

Central Government

Local Government

Initiative Role

©

1 Affected area

Figure 4. Aid structures in the housing reconstruction
Source: Takahashi, M., 2018. Managing earthquake recovery and the disaster risk reduction

RESULT OF THE SURVEYS

Hereinafter, in terms first of the comparison between Aceh and Yogya, and then of villages of different damage scales, cross-
tabulation tables are shown, finally a brief summary given. The respondent villages are classified following their death rates,
as a criteria for damage scale, over and under the average, named as “Large” and “Small”, respectively (Table 3).

HUMAN AND BUILDING DAMAGES:

Table 3. Basic information of the damages in the EQs

ACEH YOGYA
Small Large Total Small Large Total

Index D B D B D B D B D B D B

N 93 93 65 65 158 158 144 123 58S 54 202 177
Avg. 7.1 40.9 67.1 89.4 31.8 60.9 0.2 33.9 2.0 65.3 0.7 43.5
Min. - - 33.3 24.4 - - - - - 2.7 - -
Max. 31.2| 100.0| 110.0| 160.0| 110.0| 160.0 11.1|1200.0 43.0| 3125 43.0 | 1200.0
STD 8.8 39.4 21.4 24.5 33.3 41.6 0.9| 110.2 6.0 56.2 3.4 97.9

D: Death Rate (%), B: Ratio of Totally Collapsed Buildings in the Pre-earthquake Household Number (%), Based on the
questionnaire surveys; note: the community leaders’ memories/records often include obvious misinformation.
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CHANGING SOCIETIES AFTER THE EQs:

Table 4. Changes of the population and household number after the EQs

ACEH YOGYA
Small Large Total Small Large Total
Index P H P H P H P H P H P H
N 93 93 65 65 158 158 129 126 58 58 187 184
Avg. 215 27.6| -10.8| -12.4 8.2 11.2 20.0 37.1 79.8 14.7 38.5 30.0
Min. -79.0| -56.4| -93.3| -86.0| -93.3| -8.0| -90.8| -96.7| -889| -74.8| -90.8| -96.7
Max. 204.6| 350.3| 466.7| 137.5| 466.7| 350.3| 157.1|1100.0|3900.0| 96.8|3900.0|1100.0
STD 39.2| 464 78.3 50.6 60.4 51.9 40.1| 108.8| 511.0 29.7| 286.2 92.0

P: Population growth rate comparing the pre-EQ and the survey periods (%), H: growth rate in the number of households
during the same period (%).Based on the questionnaire surveys; note: the community leaders’ memories/records often
include obvious misinformation.

Table 5. Change of the aging rate of after the EQs

ACEH YOGYA
Damage PRE-EQ CURRENT PRE-EQ CURRENT
N | %Over1/4 |P.| N | %Over1/4 |P.| N | %Over1/4 |P.| N | %Over1/4 |P.
Small 93 15.1 93 10.8 156 21.8 143 21.0
Large 65 40.0 | **| 65 3.1 *| 63 34.9 57 38.6| *
TOTAL |158 25.4 158 7.6 219 25.6 200 26.0
Noting the percentage of the sum of choices “25-50%" and “Over 50%".
P.: Chi-squire test ** Prob. <1.0%, * Prob. <5.0%.
Table 6. Change of the proportion of same-kinship families after the EQs
ACEH YOGYA
Damage PRE-EQ CURRENT PRE-EQ CURRENT
N %Over1/2 |P.| N |%Over1/2|P.| N |[%Over1/2|P.| N |%Over1/2|P.
Small 93 73.1 93 73.2 155 70.3 143 66.2
Large 65 72.3 65 58.5| * 63 69.8| * 57 72.7| *
Total 158 75.4 158 67.1 218 70.2 200 68.0
Noting the percentage of the sum of choices “50-75%” and “Almost all”.
P.: Chi-squire test ** Prob. <1.0%, * Prob. <5.0%.
Table 7. Change of the proportion of natives after the EQs
ACEH YOGYA
Damage PRE-EQ CURRENT PRE-EQ CURRENT
N %Over1/2 |[P.| N |%Over1/2|P.| N |%Over1/2|P.| N |%Over1/2|P.
Small 93 86.1 93 68.8 156 96.2 143 97.1
Large 65 87.7 65 52.3 63 93.7| * 57 96.5
Total 158 86.7 158 62.0 219 95.4 200 97.0
Noting the percentage of the sum of choices “50-75%" and “Almost all”.
P.: Chi-squire test ** Prob. <1.0%, * Prob. <5.0%.
Table 8. Change of the proportion of tenants after the EQs
ACEH YOGYA
Damage PRE-EQ CURRENT PRE-EQ CURRENT
N %Over1/4 |P.| N |%Over1/4|P.| N |%Overl/4|P.| N |%Over1/4|P.
Small 93 10.8 93 15.1 156 7.7 143 5.7
Large 65 7.7 65 23.1 63 3.2 57 5.3
Total 158 9.5 158 81.7 219 6.4 200 5.6

Noting the percentage of the sum of choices “25-50%", “50-75%" and “Almost all”.
P.: Chi-squire test ** Prob. <1.0%, * Prob. <5.0%.
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DAMAGE AND RENOVATION OF BUILT ENVIRONMENT:

Table 9. Change of the landscape in total after the EQs

ACEH YOGYA
Damage N % Significantly | % Slightly % Almost N % Significantly | % Slightly | % Almost
changed changed same changed changed same
Small 93 22.6 20.4 57.0| 154 13.6 39.6 46.8
Large 65 58.5 29.2 12.3| 63 54.0 25.4 20.6
Total 158 37.3 24.1 38.6| 217 25.3 35.5 39.2
Chi-squire test: Prob. = 0.000 for Aceh; 0.000 for Yogya.
Table 10. Damage and Recovery of Social Infrastructure at/after the EQs
ACEH YOGYA
SOCIAL
INFRA. Damage DAMAGE RECOVER DAMAGE RECOVER
N Severe | P. N Scaleup | P. N Severe |P.| N | Scaleup | P.
Small 93 29.5 93 72.0 157 19.7 157 95.5
SCHOOL Large 65 84.6 | ** 65 80.0 63 63.5 63 96.8
Total 158 52.5 158 75.3 220 32.3 220 95.9
RELIGIOUS Small 93 27.4 93 81.7 157 115 157 94.9
FACILITY Large 65 86.2 | ¥* 65 89.2 63 39.7 63 96.8
Total 158 51.9 158 84.8 220 19.5 220 95.5
Small 93 32.6 93 74.2 157 5.7 157 91.7
CLINIC Large 65 80.0 | ** 65 73.8 63 30.2 63 92.1
Total 158 52.5 158 74.1 220 12.7 220 91.8
Small 93 47.4 93 82.8 157 5.7 157 93.0
ROAD Large 65 100.0 | ** 65 84.6 63 30.2 63 92.1
Total 158 69.6 158 83.5 220 12.7 220 92.7
Small 93 215 93 25.8 141 5.7 137 58.4
MARKET Large 65 44,6 | ** 65 26.2 62 12.9 63 54.0
Total 158 31.0 158 25.9 203 7.9 200 57.0
Small 93 63.4 93 49.5 156 3.2 156 56.4
FARM Large 65 84.6 | ** 65 50.8 63 14.3 62 53.2
Total 158 72.2 158 50.0 219 6.4 218 55.5
PIPED Small 93 18.3 93 48.4 156 3.2 156 78.2
WATER Large 64 40.6 | ** 65 41.5 62 8.1 | ** 62 59.7 | **
Total 157 27.4 158 45.6 218 4.6 218 72.9
Small 93 67.7 93 80.6 149 25.5 153 88.9
ELECTRICITY | Large 65 93.8 | ** 65 83.1 56 46.4 61 78.7
Total 158 78.5 158 81.6 205 31.2 214 86.0
Noting only the percentage of the choice “Severely destroyed” and “Scaled up”, respectively.
P.: Chi-squire test ** Prob. <1.0%, * Prob. <5.0%.
RECOVERY AND RELIEF:
Table 11. Period of the completion of housing reconstruction
Region Damage N % Within 1year | % 1-2 years | % 3-4years | % Over5years | % Not yet
Small 90 15.6 36.7 41.1 4.4 2.2
ACEH Large 65 15.4 26.2 55.4 3.1 -
Total 155 15.5 32.3 47.1 3.9 13
Small 157 76.4 21.0 1.3 1.3 -
YOGYA | Large 63 42.9 38.1 15.9 3.2 -
Total 220 66.8 25.9 5.5 1.8 -

Chi-squire test: Prob. = 0.336 for Aceh; 0.000 for Yogya.
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Table 12. Place of housing reconstruction

ACEH YOGYA
Damage % Original | % Relocation | % Relocation % Original | % Relocation | % Relocation
N O - N O -
place within without place within without
Small 90 66.7 30.0 3.3 157 99.4 0.6 -
Large 65 32.3 52.3 15.4 62 98.4 1.6 -
Total 155 52.3 39.4 8.4 219 99.1 0.9 -

Within: the former village territory; without: out of the former village territory. In Aceh, the scale of relocation was in almost all
(45.9%), many parts (21.6%) and some parts (21.5%) of the original village.
Chi-squire test: Prob. = 0.000 for Aceh; 0.494 for Yogya.

Table 13. Most important resource for housing reconstruction

Region | Damage N °/|:2|(§p|f % Community go:f)el;r?;:r?tlent gZ:/gr?nnr::rI\t % Obv:dr;eas % NGOs | % Other
Small 90 2.2 2.2 5.6 22.2 2.2 61.1 4.4

ACEH Large 65 - - - 16.9 3.1 80.0 -
Total 155 1.3 1.3 3.2 20.0 2.6 69.0 2.6
Small 103 10.7 23.3 42.7 21.4 - - 1.9
YOGYA |Large 50 12.0 54.0 18.0 14.0 - - 2.0
Total 153 11.1 20.3 34.6 19.0 - - 2.0

Community includes local traditional organizations. Chi-squire test: Prob. = 0.101 for Aceh; 0.003 for Yogya.

Table 14. Importance of relief program for economic recovery

ACEH YOGYA
AID PROVIDER | DAMAGE N % Useful | P. N % Useful | P.
PRIVATE Small 85 12.9 145 42.8
*%
SECTOR Large 65 24.6 62 58.1
Total 150 18.0 207 47.3
CENTRAL Small 90 81.1 145 79.3
GOVERNMENT Large 65 87.7 62 87.1
Total 155 83.9 207 81.6
LOCAL Small 90 80.0 145 82.8
GOVERNMENT Large 65 69.2 62 85.5
Total 155 75.5 207 83.6
OVERSEAS Small 89 64.0 144 39.6
*%
BODY Large 64 79.7 61 68.9
Total 153 70.6 205 48.3
Small 90 88.9 142 38.0
NGOs Large 65 92.3 61 54.1
Total 155 90.3 203 42.9

Noting only the percentage of the choice “Useful”, not “Not useful” and “Unavailable”.
P.: Chi-squire test ** Prob. <1.0%, * Prob. <5.0%.

Table 15. Roles that the village organization had played in the recovery process (M.A.)

ACEH YOGYA
Total Small Large Total Small Large
N 158 93 65 218 155 63
% Coordinate opinions 63.3 61.3 66.2 81.7 80.6 84.1
% Negotiate government 54.4 50.5 60.0 41.3 36.8 52.4
% Construction work 50.0 44.1 58.5 36.2 41.9 22.2
% Negotiate donor 49.4 41.9 60.0 17.4 12.3 30.2
% Organize group 44.9 44.1 46.2 335 31.6 38.1
% Make recovery plan 31.0 23.7 41.5 22.0 24.5 15.9

Sorted in descending order by the figures of total in Aceh.
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Table 16. Project that the village organization had conducted for economic recovery (M.A.)

ACEH YOGYA
Total Small Large Total Small Large
N 158 93 65 220 157 63
% Financial support 79.1 77.4 97.9 50.5 45.2 63.5
% Job training 67.1 60.2 89.8 51.4 47.1 61.9
% Cash-for-work 67.1 65.6 97.8 18.2 13.4 30.2
% Production facility 44.9 37.6 83.7 28.2 22.3 42.9
% Industrial infrastructure 37.3 33.3 89.3 20.5 12.7 39.7

Sorted in descending order by the figures of total in Aceh.

Table 16. Project that the village organization had conducted for economic recovery

. . % Social infra- | % Economy % Environment | % Social
Region | Damage | N % Housing structure livelihood % Health sanitation welfare Etc.
Small 91 47.3 3.3 30.8 14.3 4.4 - -
ACEH Large 65 69.2 4.6 23.1 - - - 3.1
Total 156 56.4 3.8 27.6 8.3 2.6 - 1.2
Small 157 60.5 8.9 2.5 19.1 3.8 3.2 1.9
YOGYA Large 62 67.7 9.7 4.8 8.1 1.6 8.1
Total 219 62.6 9.1 3.2 16.0 2.7 2.7 3.7
Etc.: Community activity, cultural tradition, governance and so on.
Chi-squire test: Prob. = 0.004 for Aceh; 0.085 for Yogya.
EVALUATION OF THE POST-EQ RECOVERY:
Table 17. Village head’s evaluation of the recovery
ACEH YOGYA
ITEM D
aMage N [ % Good [P.| N | %Good | P.
Small 93 78.5 155 58.7
HOUSING Large 65 87.7 63 74.6 | **
Total 158 82.3 218 63.3
Small 93 64.5 155 61.3
INFRA- Large 65 73.8 63 714 =
STRUCTURE
Total 158 68.4 218 64.2
ECONOMY Small 93 44.1 155 53.5
*
LIVELIHOOD Large 65 46.2 63 61.9
Total 158 449 218 56.0
ENVIORNMENT Small 93 55.9 155 60.6
SANITATION Large 65 61.5 63 68.3
Total 158 58.2 218 62.8
Small 93 73.1 155 67.7
COMMUNITY L;nrae 65 64.6 63 79.4
ACTIVITY L ' '
Total 158 69.6 218 71.1
CULTURE Small 93 78.5 155 56.8
TRADITION Large 65 67.7 63 71.4
Total 158 74.1 218 61.0
SOCIAL Small 93 59.1 155 56.1
WELFARE Large 65 46.2 63 68.3
Total 158 53.8 218 59.6
Small 93 69.9 154 55.8
COMMUNITY Large 65 69.2 62 74.2
GOVERNANCE g : -
Total 158 69.6 216 61.1

Noting only the percentage of the choice “good” as the most positive evaluation.
P.: Chi-squire test ** Prob. <1.0%, * Prob. <5.0%.
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Table 18. Village head’s satisfaction in total in the post-EQ recovery

Region | Damage N Satisfied Zzlazlf\i':(ljy dl:i{seslgt':;lgleyd Dissatisfied
Small 93 41.9 55.9 2.2 -
ACEH Large 65 38.5 56.9 4.6 -
Total 158 40.5 56.3 3.2 -
Small 152 19.7 67.1 13.2 -
YOGYA Large 62 29.0 51.6 19.4 -
Total 214 22.4 62.6 15.0 -
Chi-squire test: Prob. = 0.652 for Aceh; 0.105 for Yogya.
ECONOMIC LIFESTYLE:
Table 19. Main livelihood of the inhabitants before the EQs (M.A.)
ACEH YOGYA
Total | Small | Large | Total | Small | Large
N 158 93 65 219 156 63
% Farming 86.7 94.6 49.0| 84.0 82.7 87.3
% Forestry 12.0 16.1 4.0 0.9 1.3 -
% Fishery 58.9 41.9 54.0 - - -
% Commerce 67.1 63.4 47.0| 22.8 23.7 20.6
% Manufacture 10.8 11.8 6.0 5.0 5.1 4.8
% Mining 1.3 1.1 1.0 0.5 0.6 —
% Public service 53.2 54.8 33.0 4.6 3.2 7.9
% Other 9.5 11.8 4.0 4.6 2.6 9.5
Table 20. Change of the inhabitants’ jobs right after the EQs
Region | Damage | N | % Almost all % Most % Half % Only a few % None
Small 93 16.1 18.3 16.1 25.8 23.7
ACEH Large 65 46.2 26.2 10.8 10.8 6.2
Total 158 28.5 21.5 13.9 19.6 16.5
Small 156 - 3.8 5.8 16.7 73.7
YOGYA | Large 63 3.2 1.6 11.1 42.9 41.3
Total 219 0.9 3.2 7.3 24.2 64.4
Chi-squire test: Prob. = 0.000 for Aceh; 0.000 for Yogya.
Table 21. Change of the inhabitants’ main livelihoods after the EQs
ACEH YOGYA
Damage N % Significantly | % Slightly % Almost N % Significantly % Slightly % Almost
changed changed same changed changed same
Small 93 10.8 34.4 54.8| 153 5.2 17.6 77.1
Large 65 35.4 30.8 33.8| 62 4.8 12.9 82.3
Total 158 20.9 32.9 46.2| 215 5.1 16.3 78.6
Chi-squire test: Prob. = 0.001 for Aceh; 0.680 for Yogya.
Table 22. Change of the inhabitants’ economy level after the EQs
ACEH YOGYA
Damage % Become | % Become | % Change % Become % Become % Change
N . N .
better worse little better worse little
Small 93 73.1 8.6 18.3 157 79.6 1.9 18.5
Large 65 66.2 7.7 26.2 63 81.0 3.2 15.9
Total 158 70.3 8.2 21.5 220 80.0 2.3 17.7

Chi-squire test: Prob. = 0.155 for Aceh; 0.208 for Yogya.
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Table 23. Change of economy disparity among the inhabitants after the EQs

ACEH YOGYA
Damage N % Grow | % Decline | % C_hange N % Grow | % Decline | % C_hange
gap gap little gap gap little
Small 93 8.6 61.3 30.1 150 4.7 20.0 75.3
Large 65 16.9 63.1 20.0 62 11.3 17.7 71.0
Total 158 12.0 62.0 25.9 212 6.6 19.3 74.1
Chi-squire test: Prob. = 0.155 for Aceh; 0.208 for Yogya
Table 23. Penetration of durable goods
ACEH YOGYA
Total Small Large Total Small Large
N 160 95 65 215 154 61
% Car 13.9 14.0 13.8 10.7 10.4 11.5
% Motorbike 99.4 100.0 98.5 99.5 100.0 98.4
% TV set 99.4 98.9 100.0 99.5 99.4 100.0
% PC 18.4 22.6 12.3 26.5 26.0 27.9
% Mobile phone 99.4 98.9 100.0 99.5 100.0 98.4
% Air conditioner 13.3 11.8 15.4 8.8 9.1 8.2
% Refrigerator 97.5 97.8 96.9 62.8 63.6 60.7
% Electric washer 32.3 33.3 30.8 40.0 37.0 47.5
COMMUNITY ACTIVITY:
Table 24. Change of community activity after the EQs
ACEH YOGYA
Damage N % Become % Change | % Become N % Become % Change | % Become
more active little less active more active little less active
Small 93 63.4 29.0 75| 152 78.9 13.8 7.2
Large 65 61.5 29.2 9.2| 62 72.6 22.6 4.8
Total 158 62.7 29.1 8.2 214 77.1 16.4 6.5
Chi-squire test: Prob. = 0.924 for Aceh; 0.261 for Yogya.
Table 25. Activities that the village organization conducts (M.A.)
ACEH YOGYA
Total Small Large Total Small Large
N 158 93 65 220 157 63
% Clean road 92.4 94.6 89.2 NA NA NA
% Clean drainage 86.1 87.1 84.6 NA NA NA
% Gotong-Royong NA NA NA 100.0 100.0 100.0
% Keep public facility 54.4 54.8 53.8 66.8 61.1 81.0
% Disseminate information 38.6 38.7 38.5 52.3 45.9 68.3
% Community watch 34.8 37.6 30.8 68.6 65.6 76.2
% Lobbying activity 12.0 14.0 9.2 48.6 41.4 66.7
% Recreational activity 8.2 6.5 10.8 52.3 49.0 60.3
% Care for aged/disable 5.1 4.3 6.2 55.9 47.1 77.8

Sorted in descending order by the figures of total in Aceh. There is difference in choices between Aceh and Yogya.

Table 26. Change of small group activity after the EQs

ACEH YOGYA
Damage N % Become % Change % Become N % Become % Change % Become
more active little less active more active little less active
Small 93 79.6 17.2 3.2| 156 85.9 11.5 2.6
Large 65 78.5 18.5 3.1 63 81.0 15.9 3.2
Total 158 79.1 17.7 3.2 219 84.5 12.8 2.7

Chi-squire test: Prob. = 0.979 for Aceh; 0.654 for Yogya.
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Table 27. Small groups that are active in the village (M.A.)

ACEH YOGYA
Total Small Large Total Small Large
N 160 95 65 220 157 63
% Kelompok pengajian 99.4 98.9 100.0 97.3 97.5 96.8
% Kelompok pemuda 97.5 98.9 95.4 94.5 94.3 95.2
% Posyandu 95.6 95.7 95.4 98.2 97.5 100.0
% Kelompok wanita 88.6 90.3 86.2 94.5 94.9 93.7
% Kelompok tani 88.6 88.2 89.2 92.7 91.7 95.2
% Kelompok arisan 48.7 50.5 46.2 97.3 98.1 95.2
% Tim siaga bencana NA NA NA 60.9 59.9 63.5
% Other 3.8 3.2 4.6 3.2 1.3 7.9

Sorted in descending order by the figures of total in Aceh. There is difference in choices between Aceh and Yogya.

Table 26. Change of mutual trust in the village after the EQs

ACEH YOGYA

Damage N % Increase % Almost | % Decrease N % Increase % Almost | % Decrease
mutual trust same mutual trust mutual trust same mutual trust

Small 93 77.4 16.1 6.5| 156 67.3 27.6 5.1
Large 65 63.1 21.5 15.4| 61 60.7 36.1 3.3
Total 158 71.5 18.4 10.1| 217 65.4 30.0 4.6

Chi-squire test: Prob. = 0.094 for Aceh; 0.432 for Yogya.
EXPERIENCE OF HAZARD:
Frequently Occasionally
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Figure 5. Experience of hazard in Aceh (Left) and Yogya (Right)
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Figure 6. Hazard that the village head thinks of as important in the future
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DISASTER RISK REDUCTION:

Table 27. Place to evacuation for the village inhabitants (M.A.)

ACEH YOGYA
Total Small Large Total Small Large
N 158 93 65 150 93 57
% Open space 75.9 73.1 80.0 71.3 64.5 82.5
% Religious facility 31.6 36.6 24.6 14.0 11.8 17.5
% School 11.4 14.0 7.7 10.7 7.5 15.8
% Village office 6.3 3.2 10.8 31.3 31.2 31.6
% Evacuation building 5.1 2.2 9.2 8.0 10.8 3.5
% Other 3.2 1.1 6.2 3.3 1.1 7.0

Sorted in descending order by the figures of total in Aceh.

Table 28. Condition of the evacuation places

0, T 0, H 0 H 0, i
regon | Oamage | | %Sooddualty || Moodaulty | sadqualty | % ed aulty nor
Small 79 48.1 7.6 44.3 -

ACEH Large 59 61.0 1.7 32.2 5.1
Total 138 53.6 5.1 39.1 2.2
Small 93 84.9 9.7 3.2 2.2
YOGYA Large 57 59.6 17.5 14.0 8.8
Total 150 75.3 12.7 7.3 4.7

Chi-squire test: Prob. = 0.034 for Aceh; 0.000 for Yogya.

Table 29. Frequency of the village disaster drill (only in Yogya)

. % Once in half % Once in
Region | Damage N year or more %Onceayear | (oo years % Not at all
Small 93 5.4 15.1 24.7 54.8
ACEH Large 65 3.1 21.5 26.2 49.2
Total 158 4.4 17.7 25.3 52.5
Small 156 12.2 33.3 22.4 32.1
YOGYA |Llarge 62 17.7 30.6 32.3 19.4
Total 218 13.8 32.6 25.2 28.4
Chi-squire test: Prob. = 0.654 for Aceh; 0.151 for Yogya.
Table 30. Typical content of the village disaster drill (only in Yogya)
Damage | N % Earthquake % Flood % Fire % Evacuation | % Youth disaster % Community
8 drill drill drill training mitigation team empowerment
Small 66 31.8 7.6 10.6 34.8 9.1 6.1
Large 38 44.7 5.3 5.3 26.3 - 18.4
Total 104 36.5 6.7 8.7 31.7 5.8 10.6
Chi-squire test: Prob. = 0.014
Table 31. Proportion of participants in the village disaster drill
ACEH YOGYA
Damage % Approx. | % Only a % Approx. | % Only a
N % Most | % Half 1 few N % Most | % Half 1/3 few
Small 42 11.9 14.3 19.0 54.8| 106 17.9 37.7 2.8 41.5
Large 33 30.3 9.1 9.1 51.5 50 18.0 38.0 10.0 34.0
Total 75 20.0 12.0 14.7 53.3| 156 17.9 37.8 5.1 39.1

Chi-squire test: Prob. = 0.249; for Aceh; 0.076 for Yogya.
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Table 32. Availability of a hazard/risk map at the village

ACEH YOGYA
Damage | | % Well % % % Not N | % Well % % % Not
known | Unfamiliar | Unavailable know known | Unfamiliar | Unavailable | know
Small 93 46.2 10.8 30.1 12.9| 154 35.1 0.6 58.4 5.8
Large 65 64.6 7.7 16.9 10.8| 61 44.3 8.2 44.3 3.3
Total 158 53.8 9.5 24.7 12.0| 215 37.7 2.8 54.4 5.1
Chi-squire test: Prob. = 0.132 for Aceh; 0.042 for Yogya.
Table 33. Most important source of hazard/disaster information
ACEH YOGYA
Damage % Mass | % Internet | % Warning % Mass | % Internet | % Warning
N media SNS system % Other | N media SNS system % Other
Small 93 46.2 4.3 43.0 6.5| 148 76.4 8.1 8.1 7.4
Large 65 36.9 6.2 47.7 9.2 63 81.0 12.7 1.6 4.8
Total 158 42.4 5.1 44.9 7.6| 211 77.7 9.5 6.2 6.6
Chi-squire test: Prob. = 0.655 for Aceh; 0.273 for Yogya.
Table 34. Regular communication concerning knowledge for DRR
ACEH YOGYA
ORGANIZATION D
amage N % Frequently | P. N % Frequently | P.
Small 93 6.5 153 26.1
PROVINSI Large 65 46| * 62 46.8 | *
Total 158 5.7 215 32.1
Small 93 19.4 153 38.6
KABUPATEN Large 65 16.9 62 71.0| **
Total 158 18.4 215 47.9
Small 93 1.1 152 13.2
NGOs Large 65 4.6 62 19.4
Total 158 2.5 214 15.0
RESEARCH INSTITUTE Small 93 4.3 149 10.1
* %
UNIVERSITY Large 65 9.2 60 18.3
Total 158 6.3 209 12.4
Noting only the percentage of the choice “Frequently”.
P.: Chi-squire test ** Prob. <1.0%, * Prob. <5.0%.
Table 35. Availability of traditional wisdom/custom
. % Many % Some people % Once existed, % Never
Region Damage N people know know currently not existing Not know
Small 93 18.3 25.8 15.1 40.9
ACEH Large 65 20.0 23.1 12.3 44.6
Total 158 19.0 24.7 13.9 42.4
Small 154 26.6 20.8 3.2 49.4
YOGYA Large 63 31.7 27.0 1.6 39.7
Total 217 28.1 22.6 2.8 46.5
Chi-squire test: Prob. = 0.917 for Aceh; 0.471 for Yogya.
Table 36. Change of the inhabitants’ disaster awareness
ACEH YOGYA
Damage N % Enhanced % % Change % N % Enhanced % % Change %
significantly | Enhanced little Declined significantly [Enhanced little Declined
Small 93 36.6 53.3 7.6 0.6| 157 24.2 63.7 11.5 0.6
Large 65 46.2 47.7 6.2 - 63 50.8 42.9 6.3 -
Total 158 40.5 51.3 7.6 0.6| 220 31.8 57.7 10.0 0.5

Chi-squire test: Prob. = 0.543 for Aceh; 0.002 for Yogya.
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Table 37. Proportion of EQ-resist housings (only in Yogya)

Damage N % Almost all % Most % Half % Only a few/none
Small 154 37.0 37.0 16.2 9.7
Large 55 45.5 41.8 9.1 3.6
Total 209 39.2 38.3 14.4 8.1

Chi-squire test: Prob. = 0.294
CONFLICT AND SOCIETY/CULTURE OF ACEH (ONLY IN ACEH)
Table 38. Occurrence of armed conflicts in the village (only in Aceh)

Damage N % Yes, severely % Yes, partly % Yes, a few % No at all
Small 93 25.8 29.0 15.1 30.1
Large 65 21.5 21.5 27.7 29.2
Total 158 24.1 25.9 20.3 29.7

Chi-squire test: Prob. = 0.246

Table 39. Period of the end of armed conflicts in the village (only in Aceh)

D N % Before % Around time of | % Around time of | % One year after
amage EQ/tsunami EQ/tsunami agreement EQ/tsunami
Small 64 3.1 42.2 53.1 1.6
Large 46 6.5 435 47.8 2.2
Total 110 4.5 42.7 50.9 1.8

Chi-squire test: Prob. = 0.827

Table 40. Recent political impact and changing Acehnese society/culture (only in Aceh)

Damage N % Yes, significantly % Yes, slightly % No, at all Prob.
Impact of Small 93 8.6 47.3 44.1
decentralization Large 65 6.2 47.7 46.2 | 0.744
(Desa to Gampong)  [Tot,) 158 7.6 475 449
Impact of Small 93 11.8 57.0 31.2
decentralization Large 65 15.4 46.2 38.5| 0.404
(Revival of Mukin)  [Total 158 133 52.5 342
R t ch ¢ Small 93 51.6 22.6 25.8
ecent change o
Acehnese Society Large 65 66.2 24.6 9.2| 0.030
Total 158 57.6 23.4 19.0
R i ch ¢ Small 93 36.6 23.7 39.8
ecent change o
Acehnese Culture Large 65 49.2 24.6 26.2| 0.168
Total 158 41.8 24.1 34.2
Prob.: Chi-squire test.
CHANGING SOCIETY/CULTURE OF YOGYA (ONLY IN YOGYA)
0% 20% 40% 650% 80% 100%

2006 PAGANDARAN EQ

2010 MERAPI ERUPTION

2014 DROUGHT

51.6

Yes, significantly

|
Yes, sfightly

Not at all

Figure 7. Impact of recent other disasters (only in Yogya)

150




Table 41. Recent changes of local society (only in Yogya)

Damage | N % Low % Reelloa\:jvely % Moderate % Rilizét}ively % High Prob.
IMPACT OF Small 156 26.9 14.7 42.9 9.0 6.4
URBANIZATION Large 62 56.5 11.3 19.4 3.2 9.7 | 0.000
Total 218 35.3 13.8 36.2 7.3 7.3
1] 1 12. 10. 7. 4 2.
POPULATION Sma 56 8 0.9 67.3 6 6
Large 63 17.5 14.3 524 6.3 9.5| 0.113
CHANGE
Total 219 14.2 11.9 63.0 6.4 4.6
ECONOMIC Small 156 1.9 2.6 59.0 26.3 10.3
DEVELOPMENT Large 62 9.7 3.2 45.2 27.4 14.5| 0.066
Total 218 4.1 2.8 55.0 26.6 11.5
CHANGE OF Small 155 0.6 - 20.6 21.3 57.4
KINSHIP Large 62 - 1.6 16.1 17.7 64.5| 0.404
Total 217 0.5 0.5 19.4 20.3 59.4
Table 42. Impact of the legal governance change (only in Yogya)
Damage N % Yes, significantly | % Yes, slightly | % Not at all
Small 154 31.2 26.0 42.9
Large 63 33.3 27.0 39.7
Total 217 31.8 26.3 41.9
Chi-squire test: Prob. = 0.909
Table 43. Recent change of Javanese society/culture (only in Yogya)
Damage N % Yes, changed significantly | % Yes, changed slightly | % No, almost same
Small 156 10.9 27.6 61.5
Large 63 14.3 23.8 61.9
Total 219 11.9 26.5 61.6

Chi-squire test: Prob. =0.714

SUMMARY

In terms of physical damage, both EQs quite severely impacted on the built environments in extended areas, but their levels
a little different. For human damages, however, while in Aceh the catastrophe caused social restructuring in the community
that had experienced a temporal death to revival, in Yogya the impact was not necessarily small but limited. This is related to
the magnitude and the type of hazard, i.e. tsunami that often washes out everything and leaves nothing for recovery.

There is also difference in ways of post-disaster intervention. In Aceh outside relief organizations mainly took initiative in
addition to the central government, while in Yogya the important roles were played by the local government based on the
community initiatives. In Aceh, abundant fund-inflow not only promoted the renovation of built environments but also
brought about some economic booming during the recovery periods.

The environments were rapidly reconstructed, some kinds of social infrastructure scaled up, in the physical terms, while it is
doubtful that the economy and/or society was successfully scaled up in both regions. From the community perspective, as a
whole both in Aceh and Yogya, the satisfaction levels with the post-recovery situations are high at least related to the buildings,
but not so high concerning the local economy, livelihood and social welfare.

The community activity seems more active in Yogya both in the recovery and in the post-recovery periods, though the activity
level has totally become higher. This can reflect the way of post-EQ reliefs to build the capacity and the pre-EQ situations in
social/cultural terms. Nevertheless, some problems are pointed out in the largely damaged villages in Aceh that have
experienced huge human loss and then much inflow of new comers. It is argued that some of Acehnese communities have
still suffered from negative impacts of the enduring armed conflicts for 30 years accompanied by the political centralization.

Currently approximately 10 years after, at the individual level, the experience of a mega-scale disaster enhances people’s
disaster awareness, but paradoxically, rarely remains as a collective memory embedded in the community mechanism. In
terms of the community-based DRR, there is evidently difference between both regions, seemingly higher capacity in Yogya,
while the enhanced disaster awareness rarely leads to the DRR efforts in Aceh. Generally in both, especially in Yogya,
intervention about scientific knowledge is continued by the efforts of local governments, research institutes and NGOs
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