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Abstract 
This  study  distinguishes  between  the  “real  area”  that  
was affected by the Tohoku-Pacific Ocean Earthquake 
and the Fukushima Daiichi nuclear plant explosion in 
the  “administrative  district,”  which  is  governed  by the 
central, prefectural, and city governments. The former 
area   can   be   defined   as   “the   zone   contaminated   by  
radioactive substances in the soil after the Fukushima 
Daiichi   nuclear   disaster.”   The   latter   describes   “the  
district that is legally governed by a three-layer 
government comprising a central government bureau, 
a prefectural self-governing body, and the 
municipality (cities, towns, and villages) that provides 
public  services  for  citizens.” 
 
However, the second description of Fukushima seems 
to overpower the first in a systematic and purposeful 
manner. The government has sought to avoid 
comprehensive monitoring and information disclosure 
of the radioactive contamination because they would 
like to dismiss concerns regarding radioactive 
contamination from the nuclear plant accident. As of 
July 30, 2014, some parts of Fukushima Prefecture 
remain exposed to high-level radiation that exceeds 
the standard for radiation-controlled areas (5.2 m Sv 
per year). Other areas do not suffer any direct 
damage from the accident. Despite the fact that 
Fukushima includes both areas, governing bodies 
have failed to produce a contamination map that 
incorporates the entire prefecture. They have only 
disclosed the radioactive pollution measurement 
results from the centers   of   the   prefecture’s   cities,  
towns, and villages, for the fear of both compensation 
claims and reputation. 

.   
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Introduction  
In Chernobyl and Fukushima, the nuclear disasters were 
caused   by   hydrogen   explosions   in   the   respective   region’s  
electric nuclear power plants. Contaminated materials 
subsequently spread through the air around the plants. 
Many hundreds of thousands or millions of the residents 
were affected by external and internal radiation exposure as 
long as they continued to live in the polluted zone1. 

In both cases, government ordinances designated several 
polluted areas as evacuation zones. There has never been 
crucial epidemiological evidence of the effect of radiation 
exposure on human health. In Japan, not all medical 
scientists agreed that the radiation from Fukushima-Daiichi 
plant had a minor effect on the people who lived in central 
Fukushima2.   
 
Except for Chernobyl and Fukushima, there has not been 
any instance of an emergency evacuation. This has caused 
millions of inhabitants to be skeptical, whether to evacuate 
or remain in their residences in the polluted zones3. 
Subsequent to the Chernobyl accident, the U.S.S.R. 
government designated the zone that had a measurement of 
more than 5 m Sv per year as an evacuation zone4.  
 
In this study, decontamination oriented reconstruction 
policy in the accident of Fukushima nuclear power plant 
was investigated in detail. For the establishment future 
effective policy on nuclear plant explosion, an 
administrative boundary to produce a contamination map 
was suggested. 
 
Result and Discussion 
History of Fukushima nuclear plant explosion: Figure 1 
shows the contamination zones in Belarus and Japan 
(Figure 1). The reason Belarus, Ukraine, and Russia 
decided on the limitation of 5 m Sv was due to the 
maximum value allowedfor human health. However, a  “NO  
ENTRY”   sign   was sealed in only “radiation   controlled  
area”  such  as  a  medical  X-ray room, clinics and hospitals5. 
 
During the Fukushima accident, the zone with more than 20 
m Sv per year, together with a circle of 20 km radius from 
the damaged plant, was designated as an evacuation zone 
by the Prime Minister and his Cabinet. The decision-
making process was undemocratic as it was not open to the 
public. No one seems to know who came up with the 
specific evacuation zones6.  
 
The only explanation on the 20 m Sv limit is that the 
government undoubtedly accepted advice from the 
International Commission on Radiological Protection 
(ICRP) that attains its informationfrom the International 
Atomic Energy Agency (IAEA), the OECD Nuclear Energy 
Agency (OECD/NEA), the World Health Organization 
(WTO), the International Radiation Protection Association 
(IRPA), and so on7. 
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Figure 1: Zones of contamination in Belarus and Japan. Source: Author 
 
A manual for environmental radiation, printed by the 
Ministry of Environment (MOE), quoted a question posed 
by  a  citizen:  “In  Fukushima, why was the zone with more 
than 5 m Sv per year not designated as an evacuation zone 
like   the   Chernobyl   accident?”   The   answer   given   by   the  
Ministry   in   the   manual   was   that   “In   the   Chernobyl   case,  
refugee’s mental pain of living the life of an evacuee 
seemed   to   worsen.”   It   seemed   that   one   government  
department   recognized   that   the   refugee’s   mental   pain  
outside the polluted zone after evacuation was more 
important   than   the   inhabitant’s   patience   inside   the  
contaminated zone that did not have an evacuation plan7. 
 
In Fukushima, instead of extensive compulsory evacuation 
areas, the governmental-industrial complex has pushed for 
decontamination (clean-up). If we compare Fukushima to 
the Chernobyl case, there is a trade-off in the relationship 
between evacuation and decontamination3. The evacuation 
problem mentioned above is naturally followed by the 
question  “why  residents  in  the  high-dose-rate area still stay 
there.”  The  answer  seems  to  lie  in  several  mythical  beliefs  
about the avoidance of proclaiming central Fukushima as 
an evacuation zone.  
 
Statesmen, bureaucrats and social scientists note that the 
total land supply in Japan is limited8. They also note that it 
is impossible for the residents to escape from central 
Fukushima,   and   that   Fukushima’s   people stay to protect 
their ancestral lands. In addition, the central part of 
Fukushima is a strategic, important point for the Japanese 

high-speed   transport   system,   and   that   Japan’s   economic  
system is a market economy built on democracy. It is 
generally said that the government cannot force its 
residents to evacuate because of these reasons9.I review the 
myths in the next section. I then explain the zoning 
dynamics from the perspective of national budgetary 
constraints. 
 
Real Areas Versus Administrative Boundaries in the 
Fukushima disaster: The myths about the avoidance of 
declaring an evacuation zone in central Fukushima were 
mainly brought about by the national and local 
governmental reconstruction policy.Both governments are 
carrying out decontamination in central Fukushima. At the 
same time, they are ignoring careful consideration to an 
appropriate balance between decontamination and 
evacuation. There has been no serious discussion about the 
reasons why decontamination was suddenly and extremely 
promoted from a budgetary-constraint perspective. In 
addition to the lack of consideration of this factor, there has 
not   been   research   that   provided   a   framework   of   the   “real  
areas”  in  terms  of  the  nuclear  disaster.   
 
The central and local governments, pro-government 
scholars   and   mass   media   lay   emphasis   on   the   “formal  
areas,”   such   as   Fukushima   Prefecture,   Fukushima   city,  
Koriyama City, Miamisoma City, Iidate village, Okuma 
town, Futaba town. As shown in Figure 2, formal areas 
formed by politics, administration, and pro-government 
scholar complex, cover up the real areas (Figure 2). 
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 Figure 2: Real area and formal area. Source: Author 

 
The formal area is defined as a zone that is a separate 
district, and legally controlled by a three-layer governing 
body, and the municipality. These areas are central 
government bureau, the prefectural self-governments, and 
are somewhat different from the actual geographical study 
of the lands, the features, the inhabitants, and the 
phenomena of the Nation. Contrarily, a real area is defined 
as a zone that is based on the spatial analysis of the natural, 
social, and human phenomena and is divided into two parts: 
(1) the uniform area and (2) the nodal area. The former is a 
territory that has within it a homogeneous distribution of 
some phenomena, such as agricultural, industrial, 
commercial, and office zones. The latter is a region that has 
a defined core that maintains a specific characteristic that 
diminishes outwards, such as commuter, school, retail, and 
wholesale areas10.  
 
Fukushima has been divided into two areas with the 
antagonism between real areas and administrative districts 
in Fukushima.Advice and suggestions from an 
administrative perspective appear forceful. On the other 
hand, the prefectural reconstruction policy is a scant 
reflection of the analysis of the real areas. For example, the 
governments are reluctant to precisely identify the polluted 
zones. The first problem is the limited number of 
monitoring posts. Only 8,000 monitoring posts were set up 
throughout East Japan to monitor the spread of radioactive 
material (air dosage). The data are released by the Nuclear 
Regulation Authority (NRA) e.g., 394 monitoring posts are 
allocated for Fukushima City, which has an area of 767 
km2. The intended allocation means that there is only one 
post for every 2 km2. The limited number of monitoring 

posts makes the geographical distribution of the real 
polluted area unclear, and the estimation rough7.   
 
The second problem is the small variety of radiation-
measurement instruments available for the monitoring 
posts. Most of the survey meters are purchased from 
Hitachi Aloka Medical Ltd., which is a subsidiary of the 
Hitachi Group. The company is famous as an electrical 
appliance manufacturer, including those for nuclear plants. 
In its guideline book for environmental radiation, the NRA 
explains the details of radioactivity measurements. But it 
does not mention whether the meters achieve strict 
international standards. For these two reasons, nobody has 
succeeded in measuring the spatial distribution of 
radioactivity in the real area11. 
 
Prior to the defining of the real area of radioactive 
contamination, much National Treasure money has been 
spent on the decontamination project, chiefly by the MOE 
and the Reconstruction Agency7. The decontamination-
oriented reconstruction policy has been propelled by the 
governmental-industrial   complex.   The   “decontamination–
oriented  reconstruction  policy”  means   that  a   larger  part  of  
the central and local governments’  reconstruction  budget  is  
being spent on decontamination projects by the general 
construction companies. As in many developing countries, 
this policy preserves the structure of classical public 
investment on projects, such as dam, road, and port 
construction. This paper attributes this factor in the 
currently designated evacuation zones to government 
budgetary constraints10.  
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In the next chapter, I review a hypothesis of the budgetary 
constraint between evacuation and decontamination. The 
trade-offs between evacuation and decontamination explain 
why the government does not widen the evacuation zones 
and why many residents still remain in the central area.  
 
Budgetary Constraints between Evacuation and 
Decontamination: Fiscal budgetary resources tend to be 
scarce. States with reconstruction expenditures must make 
decisions on budgetary allocations. Scarce national 
resources force the state to make choices and trade-offs 
while allocating for expenditure. When making allocations 
under scarce budgets, the state is inherently allocating 
public expenditures for one purpose and has no 
alternative12. On the supposition that there is a trade-off 
between evacuation and decontamination with regard to 
national budgetary expenditures for a nuclear disaster, I 
compare the reconstruction budgetary allocation of the 
former Soviet Union to that of Japan. 
 
As  shown  in  Figure  3,  the  slope  of  the  government’s  budget 
curve will vary as a direct result of how it allocates its 
evacuation budget with a change in decontamination. To 
find the least-cost method of budgetary allocation for a 
nuclear disaster, two lines could be drawn on the 
assumption of resettlement for both the Fukushima and 
Chernobyl accidents13.  
 
This figure indicates the relationship between two public 
goods and services relative to the opportunity costs, which 
define the value of the each good and service relative to 
one another. In the figure provided, in Japan a quantity of 
ten   for   “public   good  D   (decontamination)”   is   identical   in  
economic value   to   the   quantity   two   for   “public   goods   E  
(evacuation).” 
 

 
 

Figure 3: Governmental Budgetary-Constraint Line. 
Source: Author 

 

Formula is written as below:  
 
Substitution ratio 
                      =   price of E(evacuation)/price  
                              of  D (decontamination)  
 
A)Japan      (ΔD/ΔE)>1 
B)Belarus,  Ukraine(ΔD/ΔE)<1 
 
The line is somewhat sharper than 45°. This is because the 
price of D is slightly less than the price of E. The steep 
slope of the budgetary-constraint curve in Japan indicates 
that the economic value for evacuation is more expensive 
than it is for decontamination. It can be said that the 
arithmetic value of the slope of the budgetary-constraint 
line must be equal to the ratio of the price of E to that of D–
in this case price of E/price of D=5. The substitution ratio is 
less than one because of the higher economic estimation in 
E and the lower evaluation of D. 
 
In Belarus and Ukraine, as the former U.S.S.R., a quantity 
of  two  for  “public  good  D”  is  identical   in  economic  value  
as   a   quantity   of   ten   for   “public   goods   E.”   The   line   is  
slightly flatter than 45° because the price of D is somewhat 
higher than the price of E. 
 
The slow slope of the budgetary-constraint curve of the 
former U.S.S.R. indicates that the economic value for 
evacuation is lower than that of decontamination. It can be 
said that the arithmetic value of the slope of the budgetary-
constraint line must equal the ratio of the price of E to that 
of D–in this case price of E/price of D=0.2. The 
substitution ratio is greater than one because of the higher 
economic estimation in D and the lower economic value in 
E. 
 
The high price of evacuation in Japan is connected to the 
question as to why the evacuation cost is higher than 
decontamination13. In the next section, the economic 
factors of the decontamination projector reviewed. 
 
National Budgetary Constraint: As shown in Figure 4, 
every national economy in the world is a mixed economy, 
Which is a system that includes elements of a centrally 
planned and a free market system. While there is no unified 
definition of a mixed economy, it generally contains a 
degree of economic freedom mixed with government 
market regulations. If Japan together with France and 
Germany are compared with the U.S. and the U.K., they are 
oriented more toward a planned economy. However, if they 
are compared with Cuba and North Korea, they are oriented 
more toward a market-based economy. The regional 
economy in those regions is truly a sub-division of the 
national economy. If Fukushima in Tohoku district is 
compared to the metropolitan area and the pacific industrial 
zone, it is oriented more toward the planned economy. By 
contrast, if it is compared with Okinawa and Hokkaido, it is 
oriented more toward a market-based economy3.  
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Figure 4: Mixed economies. Source: Author 

 
The reason why the ratio of the centrally planned economy 
is higher in Fukushima is that the region and district has 
historically been more under-developed. Actually, many 
unprofitable sectors, such as the Tohoku high-speed 
railway, small-and middle-sized seaports, airports, and 
some minor highways were built through public 
investment. This fiscal transfer was mainly to keep the 
national land structure balanced and equal, even if the 
national government shouldered an enormous amount of 
national debt and bonds. This postwar national land policy 
faced challenges in the 2000s during the Koizumi 
administration, under the name of structural reforms10.  
 
In the evacuation zone of Fukushima, all of the areas have 
been controlled as a planned economy. Nobody can enter 
the zone without permission from the authorities. However, 
everybody can enter the central Fukushima areas, mostly 
with 5 m Sv per year, without being a licensed radiation 
protection   supervisor.   Japan’s   avoidance   of   declaring  
central Fukushima an evacuation zone has never been 
derived from the rumor that it is a more market-based, 
democratic economy than the past Soviet Union. The 
essential issue over the Fukushima disaster is that except 
for the zone within 20 mSv per year,the planned economy 
has never been expanded to the areas outside a 20km radius 
of the nuclear plant, including central Fukushima7. 
 
The limitations of the resources available for additional 
evacuations in central Fukushima are considered from three 
perspectives. The first factor is inherent in escape itself. By 
international standards, the consumer price index in Japan 
is comparatively high. And to escape from Fukushima, the 
costs of the additional transportation, housing, household 
operations, household equipment, and energy rent are high 

in Fukushima prefecture which is one of the 
underdeveloped regions in Japan, but the commodity prices 
there are a little bit below average. The disposable income 
per capita in Fukushima prefecture is about 80% of the 
national average, which is not so extreme15. 
 
The second factor is related to the right to live, which is 
guaranteed under the Constitution of Japan16. In the case of 
the emergency, the Prime Minister and his cabinet 
announced a mandatory evacuation order. And because the 
nuclear promotion policy was promoted and handled by the 
central government, the government also had responsibility 
to take care of the refugees by way of providing money as 
compensation. In the instance of the accident of 
Fukushima, the national treasury and the electric power 
company must both pay compensation for mental pain per 
evacuee17.  
 
Until now, the average annual reparation for a person has 
amounted to 14,400 USD and the total amount of payment 
that was only for the 80,000 refugees who were forced to 
leave the region, has reached USD11.52 billion per year18. 
If the government decides on a new announcement for the 
evacuation of an additional 800,000 refugees from central 
Fukushima, the annual compensation will be estimated to 
reach USD115.2 billion, including that for mental pain. 
Finally, by way of TEPCO and the central government, the 
compensation fee is being passed on to the consumers in 
the form of payments in electricity charges and taxes16. 
 
The third factor is related to lost profits, a case that is 
difficult   to  make   in  a   final   judgment  under  Japan’s   justice  
system. A forced evacuation would bring about closures in 
the agriculture, fishing, retail sector, factories, offices, and 
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public facilities19. Those impacted by the compulsory 
closures of establishments and sole proprietorships have the 
right to sue TEPCO for any future and past loss of profits, 
mainly through the Dispute Reconciliation Committee for 
Nuclear Damage Compensation (DRCNDC),which is a 
temporary organization of the Ministry of Education. Until 
now, compensationfor evacuated enterprise and local 
governmenthas reached USD150 billion,which has taken 
place through DRCNDC arbitration, and has excluded the 
compensation for mental pain. In spite of many pending 
controversies over the subject of compensation, if the 
government decides to add 800,000 new refugees,the future 
compensation payout will be astronomical, and present 
unendurable figures for the national and TEPCO business 
accounting balances20.  
 
Conclusion  
In summary, the formally declared area overpowering the 
real area has been determined as a result of the national 
government   budgetary   constraints.   Because   Japan’s  
national economy cannot withstand any additional burden 
for the new evacuation zone as a planned regional 
economic area, it will never be clear that real areas 
constitute polluted zones. This is why the MOE and the 
NRA continue to make onthespot investigations on the 
radioactivity diffusion in central Fukushima. 
 
The high price of an evacuation in Japan is connected to the 
high disposable income, the guarantee of the right to live, 
and the prospect of compensation for lost profits. They 
would be estimated as astronomical and a huge burden on 
the national and global economies. 
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