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This paper clarifies recovery status and life recov-
ery processes based on victims’ feelings following the
March 2011 Great East Japan earthquake. Specifi-
cally, a questionnaires were given to about 3,000 quake
victims to determine their status and any issues they
may have had. The overall recovery picture was ob-
tained using measurement called a “recovery calen-
dar.”’ The structure of the recovery process was com-
pared to disasters such as the Great Hanshin-Awaji
(Kobe) earthquake in 1995. The recovery calendar
indicated that 80% of respondents felt that local ac-
tivities have not been restored to their original state
and saw themselves as victims three years after the
earthquake, indicating that recovery had progressed
slower than it had following the Great Hanshin-Awaji
earthquake. In a comparison of the three prefectures
of Iwate, Miyagi, and Fukushima, Iwate and Miyagi
displayed the same recovery trends. Fukushima re-
covered later than the other two prefectures. For the
item ‘“The local economy was no longer influenced by
the earthquake,” it was indicated that the economic
situation in Iwate was worse than that in Miyagi or
Fukushima. General characteristics of the life recov-
ery process were also investigated through a compari-
son to other earthquake and water disasters. Life re-
covery proceeded in five phases:

1) Victims prepared to have an uncomfortable life
for a while and understood the extent of the dam-
age.

2) Victims felt safe and office and school activities
had resumed.

3) Everyday life settled down, housing problems
were finally settled, and personal financial situ-
ations were no longer influenced by the earth-
quake.

4) Respondents no longer defined themselves as vic-
tims.

5) The local economy was no longer influenced by
the earthquake.

Journal of Disaster Research Vol.9 No.sp, 2014

In cluster analysis for classifying life recovery pro-
cesses, 12 items were classified into five clusters corre-
sponding to the above five phases, statistically showing
that victims’ lives recovered through these phases. As
a result of decision tree analysis for predicting causes
of “they no longer defined themselves as victims” in an
attempt to organize life recovery processes, the same
structure of life recovery processes was found as for
the three-layer recovery model of the Great Hanshin-
Awaji earthquake. In short, physical and economic
recovery such as of houses and regions was achieved
based on the reconstruction of infrastructures, fol-
lowed by the achievement of life recovery. It is pre-
dicted and proposed that life recovery in areas af-
fected by the Great East Japan earthquake took the
course of infrastructure reconstruction at first, then
achieved physical recovery in local areas by support-
ing house recovery on a parallel with economic sup-
port. To achieve them, a long-term plan from a per-
spective of at least 10 years is required, as was the case
of the Great Hanshin-Awaji earthquake.

Keywords: life recovery process, disaster process, hous-
ing recover, questionnaire survey, “life recovery calendar”
method, three-layer recovery model

1. Research Background and Purpose

1.1. Status Three Years After the Great East Japan
Earthquake

The Great East Japan earthquake on March 11,
2011, caused a huge tsunami unprecedented in mod-
ern Japan. Deaths numbered 18,958, the missing 2,655,
totally collapsed houses 127,291, and half-collapsed
houses 272,810 (Fire and Disaster Management Agency,
2014) [1]. Some 2,916 victims were acknowledged as
succumbing to earthquake-related deaths as of Septem-
ber 30, 2013, meaning that rather than being killed di-
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Fig. 1. Five post-disaster time phases.

rectly by the earthquake or tsunami, they died due to phys-
ical conditions or chronic diseases worsened exposure
to the earthquake and tsunamis (Reconstruction Agency,
2013) [2].

Progress in processing rubble and tsunami deposits
was 96% as of March 2014 three years after the earth-
quake, excluding evacuation zones in Fukushima affected
by the nuclear plant meltdown (Ministry of the Envi-
ronment, 2014) [3] and decontamination of houses in
Fukushima affected by the nuclear plant meltdown had
reached 44.2% (Ministry of the Environment, 2014) [4].
As of February 13, 2014, three years after the earthquake,
267,419 victims still living in evacuation centers nation-
wide accounted for over half of the 470,000 evacuees at
the peak three days after the earthquake. As of January
2014, 67% of planned public disaster restoration housing
has been begun but only 4% has been completed (Ministry
of the Environment, 2014) [5]. Although the recovery of
affected lands and infrastructures has proceeded, housing
recovery for victims is still under way, considering that
victims have not been able to return and make a living in
areas adversely affected by the disaster.

It is conjectured that housing recovery has been de-
layed compared to the 1995 Great Hanshin Awaji (Kobe)
earthquake. The 1995 earthquake occurred directly be-
neath a Japan port city, leaving 6,437 dead or miss-
ing, 104,906 totally collapsed houses, and 144,274 half-
collapsed houses (Fire and Disaster Management Agency,
2014) [6]. The number of evacuees in evacuation cen-
ters peaked at 316,678 six months after the earthquake,
but all evacuation centers closed as of September 30,
8.5 months after the earthquake. At the end of 1997,
three years later, 37.3% of planned restoration housing
had been completed [7], residents of temporary housing
decreased, and some temporary housing began to be de-
molished [8]. Life recovery among victims of the 2011
earthquake and tsunamis and the nuclear power plant in-
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cident continues to be delayed and appears to be going to
take a long time.

1.2. Long-Term Life Recovery Processes and Re-
search Three Years After the Earthquake

This paper defines “recovery” as restoration from the
status affected by a disaster to that comparable to before
a disaster and as improvement from that before a disaster.
“Recovery” and “restoration” are used interchangeably in
this paper. Tatsuki 2007, Hayashi 2007, and Tamura 2007
conducted social research targeting victims of the 1995
Kobe earthquake using the “life recovery” concept. This
paper also uses the term “life recovery” because it in-
volves social research on victims based on the same mean-
ing [9-11].

In a huge disaster that affect victims and areas for a
long time afterward, processes in which victims and af-
fected societies adapt to new environments created by the
earthquake and recover their lives should be clarified and
the status and issues of victims and areas should be mon-
itored to understand better and support these victims and
areas — processes called life recovery processes or disas-
ter processes and consisting of the following five stages,
e.g., Kimura et al., 2006 and 2010, Kimura, 2012 [12-
14]. The behavioral patterns of victims appear to change
in five time phases divided by four time criteria — 10 hours
(the day of the disaster), 10% (100) hours (2-4 days after
the disaster), and 10 (1,000) hours (two months after the
disaster), and 10* (10,000) hours (one year after the disas-
ter). In other words, victims reconstruct their lives pass-
ing through five stages following an earthquake. These
five stages are defined as follows (Fig. 1):

I. Disorientation phase — a period in which victims suf-
fer from the disaster impact so severely that they
have difficulty in objectively understanding what is
going on and suffer from narrow vision.
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II. New reality acceptance phase — a period in which
victims accept damage rationally as the extent of
damage become clear and undertake to adapt them-
selves to the “new” society based on a “new” order.

III. Disaster utopia phase — a period in which lives form
based on social values different from those of or-
dinary times because of the physical destruction of
infrastructures and the paralysis of social functions
thus far such as lifeline services.

IV. Everyday-life reentry phase — a period in which vic-
tims undertake to reconstruct their lives and affected
society is due to restoration of social flow systems
such as lifeline services.

V. Creative recovery phase — a period in which infras-
tructure services such as water, sewage, and city-
gas systems are recovered and victims no longer
see themselves as victims but pursue sustainable ad-
vances toward a new social environment.

A questionnaire was sent to 3,000 survivors to clarify
status and issues remaining three years after the earth-
quake. Questions included their status up to three years
after the earthquake, current feelings, their basis for life
in the future, and local recovery considering that respon-
dents had been forced to live the lives of evacuees in the
three years following the earthquake.

Research by Tatsuki (2007) and Tamura (2007) mea-
sured individual recovery processes based on a life
restoration scale and investigated causes of the observed
value of the scale using seven elements critical to life re-
covery [9-10].

This paper shows the extent of the recovery process
for victims and affected areas based on a measurement
method called the life recovery calendar, developed for
monitoring the condition of victims as an aggregate of,
rather than individual, recovery processes. Issues of life
recovery processes in the case of 2011 earthquake victims
were studied by comparing them with existing disasters
such as the 1995 earthquake.

2. Method

2.1. Circumstances of Research

Data used in this research were obtained from a ques-
tionnaire three years after the 2011 earthquake conducted
by the news department of the Japan Broadcasting Corpo-
ration (NHK) from January 6 to February 5, 2014. NHK
has tried to continue raising the voices of victims since
immediately after the 2011 earthquake by conducting
both qualitative research such as interviews with victims
and quantitative research using questionnaires. Seven
questionnaires were conducted two weeks, one month,
two months, three months, six months, one year, and two
years after the 2011 earthquake, before this research. Ag-
gregation and analysis results have been reported in news
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or in special programs on NHK. Results of previous large-
scale research two years after the 2011 earthquake fo-
cused on houses and social network compiled in an aca-
demic paper (Kimura et al.) [15]. After reviewing ques-
tionnaire results thus far, we decided to perform a ques-
tionnaire for understanding current status and issues of
victims three years after the 2011 earthquake. This re-
search incorporated the life recovery calendar based on re-
search results for huge earthquakes hitting modern Japan,
including the 1995 earthquake.

2.2. Research Subjects and Period

Research subjects were respondents who lived in Iwate,
Miyagi, and Fukushima prefectures during the earth-
quake. Note that while random sampling from basic res-
ident registers or voter registers might have been ideal, it
was difficult to determine where some victims were using
basic resident register seven three years after the earth-
quake because many victims still led lives as evacuees in
and out of the three prefectures. This research used a list
of victims who were interviewees by NHK reporters and
informed them of their addresses or contact information
(n: 2,780). Questionnaires were distributed and collected
by mail from 1,103 victims (response rate: 39.7%). Ques-
tionnaires were also distributed and collected by meeting
98 victims who had agreed in interviews to fill out ques-
tionnaires. The number of valid responses for addresses
(prefectures) before the earthquake was 1,201-1,103 by
mail and 98 in meetings. The research period was from
January 6 to February 5, 2014.

In research methods other than random sampling, ques-
tionnaire results are biased toward particular groups as
seen in respondent characteristics described in the next
section. It should thus be noted that research results based
on obtained samples do not necessarily reflect correct ex-
tent of 2011 earthquake victims and cannot be compared
directly to existing random sampling results. The signifi-
cance of this research is that it reflects the reality of par-
ticular groups at the moment when random sampling was
difficult to perform after the earthquake.

2.3. Research Items
Research asked 27 questions, concerning those on the

following six items:

(1) Personal attributes — name, age, gender, and occupa-

tion

(2) Status up to that time

(3) Feelings at that time

(4) Basis of life in the future

(5) Local recovery

(6) Feelings three years after the earthquake
Questions were arranged to help respondents recall
what happened in chronological order from the earth-
quake and tsunami. This paper first describes the char-
acteristics of (1) personal attributes and analyzed life re-
covery calendar results regarding (2) status up to that time
and (5) detailed local recovery.
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* The calendar is made up of questionnaires for affected people to put marks
on it regarding 12 significant events that they think become a milestone in
rebuilding their life in past disasters.

—@— @ Iunderstood the extent of the damage.

—@— @ |feltsafe.

@ | was prepared to have an uncomfortable life for a while.

—@— @ Business offices resumed operation.

® Problem of housing was finally settled.
—@— © Disaster does not affect household economy any more.
—&A— @ Everyday life settled down.

Local activity has been restored.

© 1did not define myself as a disaster victim.
—.— @ Local economy was no longer influenced by disaster.
—A— @ Local roads have resumed.

® Local schools resumed operation.

Fig. 2. Life recovery calendar details.

The life recovery calendar is explained assuming that
recovery is completed little by little over time, not all at
once. This is a “linear” rather than a “punctuate” concept,
so the recovery calendar was developed as a measurement
for clarifying the extent of life recovery processes in in-
dividual victims. This index was developed by Kimura et
al. (2004) and Kimura (2007) to understand the recovery
status of victims and affected areas [16, 17]. Specifically,
responses in the questionnaire form were compiled when
events occurred as milestones in their life recovery.

Questions were accompanied by remarks such as “little
is known about how victims recover. Please think about
how your feelings and behaviors have changed over time
since the earthquake and circle the time period that fits
you best.”

The 12 items used were as follows (Fig. 2):

1. Tunderstood the extent of damage.

2. I felt safe.

3. I was prepared to have an uncomfortable life for a
while.

4. Business offices resumed operation.
5. Problem of housing was finally settled.

6. Disaster does not affect household economy any
more.

7. Everyday life settled down.

8. Local activity has been restored.

9. 1 did not define myself as a disaster victim.
10. Local economy was no longer influenced by disaster.
11. Local roads have resumed.
12. Local schools resumed operation.

Events marking milestones to recovery that many vic-
tims experienced were selected from ethnography inter-
view results targeting the 1995 earthquake and the 2004
Mid-Niigata Prefecture earthquake.
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3. Result 1 — Characteristics of Respondents

Respondent characteristics included gender, age, ad-
dress before the earthquake, residence type, injury or
death of family members, and housing damage. Percent-
ages assume the number of valid responses of 1,201 to
be 100% unless otherwise specified. Male respondents
accounted for 58.8% (n: 700) and female respondents
41.4% (n: 497) (missing value: 4). Respondents ranged
from 10 to 91 years of age (average: 61.0 years old (SD
= 13.5) (missing value: 20). 63.0 years old for males and
58.0 years old for females were derived in the relationship
between age and gender, indicating a statistically signifi-
cant difference (#(897.2) = 6.14, p < .01).

Some 31.5% of respondents lived in Iwate (n: 378),
34.1% in Miyagi (n: 410), and 34.4% in Fukushima (n:
413). Research results thus uniformly reflected situations
in the three prefectures with no imbalance in response
(x2(2) = 0.77, n.s.). This is, however, a proportion of
respondents among the three prefectures, and results do
not reflect victim populations of individual prefectures.

The rate of status of areas where respondents had lived
before the earthquake was as follows: hazardous areas
were 32.9%, areas requiring bulk-up (because of ground
sinking by earthquake) were 12.2%, evacuation instruc-
tion areas (including restricted areas, difficult-to-return
zones, restricted residence areas, zones in preparation for
the lifting of the evacuation order, deliberate evacuation
areas, and specific spots recommended for evacuation)
were 24.3%, areas subjected to decontamination by local
governments were 4.1%, and habitable areas requiring no
special care were 22.9% (3.6% of respondents did not an-
swer). The fact that 80% of respondents had lived in areas
requiring special care affects analysis results using the life
recovery calendar.

Results for housing damage of respondents were as fol-
lows: 59.5% were totally collapsed, 3.2% were large-
scale half collapsed, 5.2% were half collapsed, 20.5%
were partly collapsed, and 10.9% were not damaged
(0.7% of respondents did not answer). Some 20.5% of
respondents were living in their own houses in the same
areas as before the earthquake, 8.7% of them in their own
houses constructed in other areas; the rate of those who
were living in temporary housing were 49.1%, that of
in deemed rental housing were 9.2%, that of in recov-
ery and earthquake housing were 0.9%, that of in housing
that they had rented by themselves were 5.4%, that of in
houses of relatives or acquaintances were 1.0%, and that
of in other housing were 4.7% (0.5% of respondents did
not answer). 40% of respondents whose houses had been
partly collapsed and 30% of respondents whose houses
had not been damaged were living in temporary housing
or deemed rental housing, suggesting that some victims
could not return to their own houses regardless of degrees
of housing damage.

Some 20.3% of respondents had family members who
had died or were still missing. Note that results of this re-
search include many respondents who had significant in-
jury or death and/or were living in temporary housing be-
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—@—Q2 | felt safe.(n=1077)
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3 | was prepared to have an uncomfortable life for a while.(n=1075)
~@-@ Business offices resumed operation.(n=907)
® Problem of housing was finally settled.(n=1046)

=@-® Disaster does not affect household economy any more.(n=1033)
e l0) Everyday life settled down.(n=1098)

Local activity has been restored.(n=1049)

© 1 did not define myself as a disaster victim.(n=1040)
—@— @ Local economy was no longer influenced by disaster.(n=1061)

—A— (D Local roads have resumed.(n=1035)
(1 Local schools resumed operation.(n=930)
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Fig. 3. Life recovery calendar of the 2011 earthquake (January 2014).

cause it is based on a database constructed through NHK
interviews.

4. Result 2 — Extent of Life Recovery Processes
Using the Life Recovery Calendar

4.1. Life Recovery Calendar of the 2011 Earth-
quake (Collective Recovery Consciousness of
Victims who Suffered from a Serious Earth-
quake as Seen from Present Research Results)

The life recovery calendar of the 2011 earthquake is
shown in Fig. 3. The horizontal axis shows the logarith-
mic time lapse after the earthquake and tsunami; 10° at the
left end of the horizontal axis indicates one hour after the
earthquake, then 10 hours, 102 hours (10 hours: 2-4 days
after the earthquake), 103 hours (1,000 hours: two months
after the earthquake), 10* hours (10,000 hours: one year
after the earthquake), and 103 hours (100,000 hours: ten
years after the earthquake). The vertical axis shows the
rate of respondents who answered “feelings, actions, or
circumstances related to each questionnaire item occurred
up to the corresponding point of horizontal axis.” Each
questionnaire item is indicated by accumulation lines and
the timing at which “feelings, actions, or circumstances
related to each questionnaire item occurred” was defined
as that when the rate exceeded 50% (except for nonre-
sponses). Note that respondents in this research were sig-
nificantly affected by the earthquake as understood from
respondent characteristics (60% of respondents were liv-
ing in temporary or what was deemed temporary housing

Journal of Disaster Research Vol.9 No.sp, 2014

and the rate of totally collapsed houses was the same).
Responses reflect these characteristics.

The graph shows that the item “T understood the extent
of damage (1)” first exceeded 50%. Victims understood
the extent of damage only after one month after the earth-
quake. They “prepared to have an uncomfortable life for
a while (3)” three months after the earthquake.

Two years and 10 months after the earthquake, rates
of all items except for the above two were below 50%.
40% of respondents answered “local schools had resumed
operation (13, “I felt safe (2),” and “everyday life settled
down (0)” ((2: 41.4%, 2): 40.7%, (7): 37.8%); 30% of re-
spondents “local roads have resumed (1)” “housing issues
had all been dealt with 5)” ((D: 32.9%, (5): 31.0%); one
fourth of respondents “the earthquake no longer affects
family finances” (24.5%). They “no longer defined them-
selves as victims of earthquake (9)” (21.8%), and “local
activity has been restored (8)” (20.1%). This means that
80% of respondents felt “local activities had not restored
to their original states” and “themselves as victims.”

4.2. Comparison to Random Sampling Research
Results of the 1995 Earthquake

Figure 4(a) shows the life recovery calendar of the
1995 earthquake. This is the result of a randomly sam-
pled questionnaire for areas hit by a shock with an in-
tensity of six on the day of the earthquake (Kimura,
2007) [17]. Over half of victims “prepared to have an
uncomfortable life for a while (3)” on the afternoon of
the day of the earthquake and “understood the extent of
damage (1)” by the night of the same day. They “felt
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Behind the affected people with fully destroyed and burned
down houses at the Great Hanshin-Awaiji Earthquake
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Fig. 5. Life recovery calendar (victims whose houses were fully destroyed or burned down) (comparison of

1995 earthquake (dotted lines) and 2011 earthquake (bold

safe (2)” three weeks after the earthquake and “offices and
schools resumed operation (4)” one month after the earth-
quake. They “got everything sorted out (7)” and “hous-
ing issues had all been dealt with (5)” six months after
the earthquake. “The earthquake no longer affects family
finances (6)” and they “no longer defines themselves as
victims of earthquake (9)” one year after the earthquake.
Meanwhile, it took ten years for slightly over half of re-
spondents to feel “the local economy is no longer influ-
enced by the earthquake (19.” Some 20% of respondents
still defined themselves as victims even 10 years after the
earthquake. Fig. 4(b) is the extracted result of victims
whose houses had completely collapsed or burned down.
Recovery was delayed compared to the result of all vic-
tims. Ten years had passed until half of respondents felt
“the earthquake no longer affects family finances (6)” and
they “no longer defines themselves as victims of earth-
quake (9),” while only 34.4% of respondents felt “local
economy is no longer influenced by the earthquake (9”
ten years after the earthquake.

Results for the 1995 earthquake were compared to that
of the 2011 earthquake. This research is not necessar-
ily comparable to random sampling research on the 1995
earthquake from the perspective of representativeness of
respondents. Considering that many respondents in this
research had serious damage, life recovery processes of
victims suffering from serious damage were studied by
comparing results of this research to that of victims whose
houses had totally collapsed or burned down during the
1995 earthquake. Note that “completely collapsed or
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lines with markers)).

burned down” is an expression appearing in a damage re-
port (victim’s certificate), including cases of pancake col-
lapsed houses. Comparison results are shown in Fig. 5,
which superimposes the life recovery calendar of the 1995
earthquake in dotted lines with the letter H in item names
onto that of the 2011 earthquake in a solid line. The
figure also shows how 2011 earthquake recovery pro-
ceeded much more slowly than that for the 1995 earth-
quake. While over half of respondents had an understand-
ing of “the extent of damage (1)” and preparedness “to
have an uncomfortable life for a while (3)” in the case
of the 1995 earthquake, the timing of these items in the
2011 earthquake was significantly later. Over half of re-
spondents in the 2004 earthquake in a random sampling
survey responded that they had prepared “to have an un-
comfortable life for a while (3)” on the day of the earth-
quake and understanding of “the extent of damage (1)”
four days after the earthquake (Kimura et al., 2010) [13].
The 2004 earthquake occurred in mountainous areas and
it took time to determine damage to isolated communi-
ties. It is assumed that “recognition prerequisites for cop-
ing with earthquakes” developed late because devastating
damage to entire community functions in widespread ar-
eas due to tsunamis and the entire picture of damage and
effects of the nuclear plant meltdown had long been un-
clear.

Devastating damage in widespread areas affected the
progress of recovery in other items. Over half of re-
spondents answered they “felt safe (2)” and “offices and
schools resumed operation () in the “everyday-life reen-
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try phase” (two months — one year after the earthquake),
whereas 40-50% of respondents answered so three years
after the earthquake in the case of the 2011 earthquake.
The rates of items they “got everything sorted out (7)”
and “housing issues had all been dealt with (3)” exceeded
50% in the early creative recovery phase, one year after
the earthquake in the case of the 1995 earthquake, but re-
mained 30% three years after the earthquake in the case
of the 2011 earthquake. The rate at which they “no longer
defined themselves as victims of the earthquake (9)” was
20% and the rate at which they felt the “local economy
is no longer influenced by the earthquake (0" was 7.6%
three years after the 2011 earthquake, indicating no signif-
icant differences from the case of victims whose houses
totally collapsed or burned down during the 1995 earth-
quake.

The item for which they “no longer define themselves
as victims of the earthquake (9)” is strongly influenced by
the final recovery feelings of victims. In the comparison
between the 2011 and 1995 earthquakes (Fig. 6). The rate
for this item was 59.7% in the case of the 1995 earth-
quake (as a whole), 23.9% in the case of the 1995 earth-
quake (totally collapsed and burned down), and 21.8% in
the case of the 2011 earthquake. The line plot of the 1995
earthquake (housing totally collapsed and burned down)
roughly coincided with that of the 2011 earthquake. Al-
though there is a difference in selection methods of sub-
jects, research results indicated that residents suffering
from serious damage during the 2011 earthquake still con-
sider themselves victims even three years after the earth-
quake and the degree of damage is as serious as in the
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case of victims whose houses had been totally collapsed
or burned down during the 1995 earthquake.

4.3. General Characteristics of Life Recovery Pro-
cesses

The above section showed that the timing of recov-
ery differed significantly depending on characteristics and
scales of damage. The two recovery processes took basi-
cally the same course in the order of recovery items in the
life recovery calendar (the order exceeding or approach-
ing 50%). Life recovery proceeded in five phases:

1) Victims prepared to have an uncomfortable life for a
while and understood the extent of the damage.

2) They felt safe and office and school resumed.

3) Everyday life settled down, the problem of housing
was finally settled, and the personal financial situa-
tion was no longer influenced by the earthquake.

4) They no longer defined themselves as victims.

5) The local economy was no longer influenced by the
earthquake.

This was the same order as in the 2004 earthquake (in-
land earthquake in mountainous areas), the 2007 earth-
quake (inland earthquake in local cities), and the 2011
heavy Kii Peninsula rain and flooding (heavy rain includ-
ing large-scale collapse in mountainous areas) [13, 18].
Recovery processes for damaged areas and victims had
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general characteristics regardless of differences between
subduction-zone earthquakes and inland earthquakes,
earthquake tsunami disasters and heavy rain disasters, and
urban areas and mountainous areas. The extent of recov-
ery is derived from past disaster cases, and this can be
used as a basis for considering effective responses at each
timing after a disaster when local governments of affected
areas planned recovery processes.

5. Result 3 - Life Recovery Calendar of the
Three Affected Prefectures

5.1. Life Recovery Calendars

Life recovery calendars enabled a visual comparison in
progress of recovery. Figs. 7-9 show life recovery calen-
dars for Iwate, Miyagi, and Fukushima. Note that victims
in Fukushima were those who were recovering their lives
in affected areas of Fukushima during this research be-
cause many victims in Fukushima were living in tempo-
rary housing outside of original cities or prefectures.

Life recovery calendars of Iwate and Miyagi displayed
the same trends in recovery processes up to three years
after the disaster and situation three years after the earth-
quake. Fukushima (respondents living in Fukushima dur-
ing this research) recovered much later than the other
two prefectures. Victims “understood the extent of dam-
age (D” in Iwate and Miyagi within one month after the
earthquake and in Fukushima over one month after the
earthquake, and “prepared to have an uncomfortable life
for a while (3)” in Iwate and Miyagi three months after

Journal of Disaster Research Vol.9 No.sp, 2014

the earthquake and in Fukushima one year after the earth-
quake. The progress of recovery in other items was later
in Fukushima than in Iwate and Miyagi (the slope of the
line graph is more gentle) and 10 to 20% increases are
shown in all items for Iwate and Miyagi, while about 10%
of increases are indicated in Fukushima in two years from
one year to three years after the earthquake (except that
“the local economy was no longer influenced by the earth-
quake (0”). In the housing damage results for each pre-
fecture (Fig. 10), respondents in Fukushima suffered from
smaller housing damage than those in Iwate and Miyagi.
This suggests that the nuclear plant meltdown delays the
recovery of victims remaining in Fukushima from the first
phase because the effects on their lives and damage of the
incident had been unclear.

5.2. Comparison of Recovery Status Three Years
After the Earthquake

Figure 11 shows results as of ten months and two years
after the 2011 earthquake. The results as of three years af-
ter the 1995 earthquake are presented for comparison. Be-
cause houses of 85% of respondents in Iwate and Miyagi
were totally collapsed or washed away by tsunamis, re-
sults as of three years after the 1995 earthquake for vic-
tims whose houses had been totally collapsed or burned
down (15.2% of research subjects (n: 156)) are also indi-
cated.

Considering the results of general characteristics of life
recovery processes described in the previous section, the
rate of the first phase of victims prepared to have an un-
comfortable life for a while and understood the extent
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of the damage was 80% only in the case of Fukushima,
showing that the nuclear plant meltdown hindered the
achievement of the first phase. The rate of the second
phase that they felt safe and office and school resumed
was over 90% in the case of the 1995 earthquake and
over 80% in the case of victims whose houses totally col-
lapsed or burned down, but 50% or slightly more in Iwate
and Miyagi, and 30% or slightly more for work, 20%
or slightly more for school, and 10% or slightly more
for safe, in Fukushima. The difference between victims
whose houses totally collapsed or burned down and those
in Iwate and Miyagi during the 2011 earthquake was 30%.

Differences by item appeared in the third phase of ev-
eryday life settled down, the problem of housing was fi-
nally settled, and the personal financial situation was no
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longer influenced by the earthquake. The rate of “getting
everything sorted out (7)” was 80% or slightly more in
the case of the 1995 earthquake and 60% or slightly more
in the case of victims whose houses totally collapsed or
burned down, but 40% or slightly more in the case of
Iwate and Miyagi, 20% or slightly more in the case of
Fukushima. The rate of “housing issues all dealt with (5)”
was 80% or slightly more in the case of the 1995 earth-
quake, and 70% or slightly more in the case of victims
whose houses totally collapsed or burned down, but 40%
or slightly more in the case of Miyagi, 30% or slightly
more in the case of Iwate, and 20% or slightly more in
the case of Fukushima. Difference in progress is large in
the “housing issues” that is a key of human lives. Some
70% of victims whose houses had been totally collapsed
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or burned down during the 1995 earthquake solved their
housing issues three years after the earthquake. In the
2011 earthquake with greater affected areas and popula-
tions, progress in housing issues was late because recov-
ery of municipal housing was late in construction and pol-
icy on return to original regions had not been decided for a
while in areas affected by tsunamis and the nuclear plant
meltdown. The rate at which “the earthquake no longer
affects family finances (6)” was 60% or slightly more in
the case of the 1995 earthquake, and 30% or slightly more
in the case of victims whose houses totally collapsed or
burned down, but 20% or slightly more in the case of
Miyagi and Iwate, and 10% or slightly more in the case
of Fukushima. The effect of losing houses on family fi-
nances was significant and remained three years after the
earthquake in the case of both earthquakes. Over half of
victims whose houses had been totally collapsed during
the 1995 earthquake answered that “the earthquake no
longer affects family finances” ten years after the earth-
quake, indicating the necessity of dealing with victims for
over ten years.

The rate of the fourth phase in which they no longer
defined themselves as victims was 50% or slightly more
in the case of the 1995 earthquake, and 20% or slightly
more in the case of victims whose houses totally collapsed
or burned down, and 20% or slightly more in the case of
Miyagi and Iwate, and 10% or slightly more in the case
of Fukushima. Some 70% of victims whose houses to-
tally collapsed felt themselves as victims three years af-
ter in both earthquakes. Some 47.9 of respondents whose
houses totally collapsed during the 1995 earthquake an-
swered they “no longer are victims” in research ten years
after the earthquake, requiring long-term observation.

The rate of the fifth phase “local economy is no longer
influenced by the earthquake” was 20% or slightly more
in the case of the 1995 earthquake, and 10% in other ar-
eas, and the rate of Iwate was especially low, 5.4%. One
factor of this is the fact that support and investments for
Iwate have been relatively small compared to Miyagi with
large population and economy and Fukushima that has nu-
clear power plants. Over half of respondents in the case
of the 1995 earthquake answered “local economy is no
longer influenced by the earthquake” ten years after the
earthquake, requiring a positive and continuous economic
measures for achieving life recovery.

6. Result 4 — Classification and Structuraliza-
tion of Life Recovery Process

6.1. Classification and Structuralization of Life Re-
covery Process Three Years After the Earth-
quake Using Cluster Analysis for Respondents
of This Research

The previous sections investigated recovery processes
centering on seriously damaged victims three years af-
ter the 2011 earthquake using the life recovery calendar.
This section classifies and structuralizes the life recover
processes of respondents of this research three years after
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the earthquake by analyzing the relationship among items
in the life recovery calendar using a statistical analysis
method.

First, items of the recovery calendar are classified using
a cluster method (the Ward method). Cluster analysis is
multivariate analysis that divides response trends so that
similar ones are included in the same group and different
ones are separated from each other. A cluster is a group
or gathering. This method is frequently used for clarifying
target customers in marketing and planning bland strate-
gies because it allows for classification of elements using
objective statistical processing. Fig. 12 shows a dendro-
gram of a cluster analysis. In a dendrogram, the closer
to the left elements are connected, the closer is their re-
lationship: e.g., items of they “understood the extent of
damage (1)” and they prepared “to have an uncomfortable
life for a while (3)” on the bottom are in closer relation-
ship and they are in the most distant relationship with the
other ten items because the connecting points are at the
right end.

In Fig. 12, the items in the life recovery calendar for
respondents in the case of the 2011 earthquake are di-
vided into five clusters. From the bottom of the figure,
the first cluster include they “understood the extent of
damage (1),” and they “prepared to have an uncomfort-
able life for a while (2),” corresponding to the first phase
out of five phases of life recovery processes described in
the previous section. The response trends of this clus-
ter is significantly different from that of other clusters.
Next, a cluster of “offices resumed operation (@),” “lo-
cal schools resumed operation (2,” and they “felt safe”
are formed, corresponding to the second phase out of five
phases of life recovery processes. The response trends
of this cluster is also different from that of other clus-
ters. Following this, a cluster of “disaster does not af-
fect household economy any more (6),” they “got every-
thing sorted out (7),” and “problem of housing was finally
settled (5),” corresponding to the third phase out of five
phases of life recovery processes. The item “local roads
have resumed (1" forms a separate cluster. This item was
not used in research of the Hanshin-Awaji earthquake in
1995 but used as a milestone in research of the 2004 Mid-
Niigata Prefecture earthquake in which the isolation issue
of community was focuses on. This item cannot be re-
placed with other items. Lastly, a cluster of “local activ-
ity has been restored (8),” “local economy was no longer
affected by the earthquake (0,” and they “no longer de-
fined ourselves as victims of earthquake (9),” correspond-
ing to the fourth and fifth phase out of five phases of life
recovery processes. Item (8) was not asked in the case
of the Hanshin-Awaji earthquake. The twelve items are
thus classified into five clusters. This result corresponded
to the five phases described in the above section, statis-
tically showing that victims recover their lives through
these phases. However, differences among items classi-
fied into the third, fourth, and fifth clusters are barely in-
dicated in the cluster analysis because respondents who
were living in temporary housing responded they “have
not returned yet,” three years after the earthquake and re-
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sponse tendencies were similar. Classification of the third,
fourth, and fifth clusters should be examined after recov-
ery progress.

6.2. Structuralization of Life Recovery Process
Three Years After the Earthquake Using De-
cision Tree Analysis for Respondents of This
Research

Next, structuralization of life recovery process three
years after the earthquake is conducted using decision tree
analysis for respondents of this research. A decision tree
analysis is a multivariate analysis for drawing the clas-
sification or hierarchical relationship of the most ratio-
nal data for explaining an item using a tree-like drawing
method called decision tree based on a statistical algo-
rism. This method is used in data mining and prediction
models. Fig. 13 shows the decision tree analysis (CTR
method) result. In the life recovery calendar, respondents
who responded they “no longer defined ourselves as vic-
tims of earthquake (9)” three years after the earthquake
was defined as “persons who achieved life recovery by
transferring from a victim mode to a new everyday mode.”
This figure also explains what kind of people are “those
who no longer defines themselves as victims” and “those
who still defines themselves as victims.”

The figure showed that the most influencing factor
o “those who no longer defines themselves as victims”
(21.8% of respondents) was whether they “got everything
sorted out (7)” or not. The top and second top layers of the
decision tree (Fig. 13) indicates that 43.6% of those who
“got everything sorted out” “no longer defines themselves
as victims,” while 91.1% of those who did not get “every-
thing sorted out” still “defines themselves as victims.”
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Respondents who “no longer defines themselves as vic-
tims (9)” in this research three years after the earthquake
typically “got everything sorted out (7),” and felt “local
economy was no longer affected by the earthquake (9,”
or, “got everything sorted out (7),” and did not feel “local
economy was no longer affected by the earthquake (9',”
and felt “disaster does not affect household economy any
more (6).” Similarly, respondents who still “defines them-
selves as victims (9)”” in this research three years after
the earthquake typically did not get “everything sorted
out (7),” did not feel “problem of housing was finally
settled (3)',” did not feel “local roads have resumed @)’,”
and did not understand “the entity of damage ()’,” or, did
not get “everything sorted out (7)’,” housing issues have
not “all been dealt with ()’,” felt “local roads have re-
sumed (1),” and did not feel “local schools resumed op-
eration @'.” As a response trends of seriously damaged
victims in this research, factors forcing victims to live as
victims are expected to be: infrastructure such as roads
and schools had not recovered, housing issues had not
solved, and economic situations had not improved. Those
who left the victim mentality behind achieved life recov-
ery because economic problems of family finances or lo-
cal economy were solved and this relieved them.

This structure can be compared to the recovery struc-
ture of the 1995 earthquake when considering how to sup-
port victims in the future. According to Hayashi (2007)
and Tamura (2007), the importance of economic recov-
ery was recognized as a process of recovery in the 1995
earthquake because the vibrant city would not be restored
simply by recovering infrastructure. The term “human re-
covery” was new because the damage scale and the num-
ber of victims were tremendous. The third recovery tar-
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Fig. 13. Decision tree analysis of structured life rebuilding process two years after the earthquake.

get was “life recovery” for recovering the lives of victims.
This is called the “three-layer recovery model” [10, 11]
(Fig. 14) in which recovery processes are structured on
the first layer “recovery of infrastructures” as a base for
recovery with three targets of “city recovery,” “economy
recovery,” and “life recovery.”

The three-layer recovery model is effective in consid-
ering long-term supports for victims seriously damaged
in this research result in the future. Life recovery will
not be achieved as long as physical recovery such as in-
frastructure recovery, house recovery, and community re-
covery have not completed. Even after these elements are
achieved, life recovery will not be achieved before the res-
olution of economic issues. Those who experienced phys-
ical recovery such as infrastructures and houses and eco-
nomic recovery can only achieve life recovery and trans-
fer from victim mode to a new everyday mode. Some
characteristics are common in the long-term support in
the cases of the 2011 earthquake and the 1995 earthquake.
It is predicted and proposed that life recovery in the areas
affected by the 2011 earthquake takes the course of infras-
tructure reconstruction at first, and then physical recovery
in local areas by supporting house recovery and land uti-
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lization, on parallel with economic supports. To achieve
them, a long-term plan from a long perspective ranging
at least 10 years as in the case of the 1995 earthquake is
required.

As described in Section 2.2, the result of this research
should be treated with a care for the fact that samples of
this research was not randomly sampled from the popu-
lation of the 2011 earthquake. In the future, the validity
of the present research should be studied using samples
more representing population.

7. Conclusions

This paper clarified the recovery status of affected ar-
eas and life recovery process based on subjective esti-
mate three years and 10 months after the 2011 earth-
quake. More specifically, a questionnaire was conducted
for 3,000 victims to indicate the status and issues of them.
The entire picture of the recovery process was obtained
using a measurement method called “recovery calendar”
and the general structure of the recovery process was com-
pared to existing earthquakes such as the 1995 earthquake.
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Fig. 14. Three-layer recovery model for 1995 earthquake
verified nine years after the earthquake.

As a result, it was shown that recovery was late in the
case of the 2011 earthquake compared to the case of the
1995 earthquake. Almost 80% of respondents “defined
themselves as victims” three years after the earthquake.
This is twice as many as the case of the 1995 earthquake.
Delay in recovery or life environments and economy neg-
atively has affected the mentality of victims.

General characteristics of life recovery process were
also investigated through a comparison to other earth-
quake and water disasters. Life recovery proceeded in the
following five phases: 1) “victims prepared to have an un-
comfortable life for a while and understood the extent of
the damage,” 2) “they felt safe and office and school re-
sumed,” 3) “everyday life settled down, problem of hous-
ing was finally settled, and personal financial situation
was no longer influenced by the earthquake,” 4) “they no
longer define themselves as victims,” and 5) “local econ-
omy was no longer influenced by the earthquake.” These
phases were also classified using a cluster analysis.

As a result of the decision tree analysis conducted for
predicting the causes of “no longer define themselves as
a victim (9)” in an attempt to structuralize life recovery
process, it was shown that the three-layer recovery model
is effective in considering long-term supports in the fu-
ture. In this model, physical recovery such as house and
community recovery and economic recovery are achieved
based on recovery of infrastructure, and life recovery is
finally achieved on top of them.

Free descriptions in this questionnaire research tells us
the harsh reality of victims. “I had strong will and hope
to make a recovery immediately after the earthquake, but
these thoughts have become thin and almost been vanish-
ing in three years” (Iwate, female in her 50s). “A house
have not found, and it will take another 2-3 years to use
our land for housing. We are getting older. I would like to
return to the original life” (Miyagi, female in her 50s).
“Feel alienation in evacuation cite, and in Fukushima.
There is no way to go back to my place” (Fukushima,
male in his 30s). “I had a chance to rebuild my house,
but feel sorry for people in temporary housing. It took too
long for migration. I’m irritated because things are going
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beyond our control” (Iwate, male in his 30s). It is re-
quired to develop infrastructures and houses as a first step
to life recovery as soon as possible. Then, a process such
as the “three-layer recovery model” for having victims no
longer identified themselves as victims should proposed
as a long-term plan over ten years as accomplished in the
Hanshin-Awaji earthquake. Courses to life recovery and
options suitable for circumstances of each victim should
be established in detail and modified as appropriate in the
processes.
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