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1 Introduction1. Introduction
Population Census of Japan

conducted every five years 
by Statistics Bureau (SBJ)
Produces

Tabulation at national, prefecture and municipal level
S ll  t ti tiSmall area statistics

Tabulation for small area
Grid Square Statistics q

Mobile Spatial Statistics
developed by NTT DOCOMOdeveloped by NTT DOCOMO
derived from mobile network operational data
demonstrate small area population changesdemonstrate small area population changes
on a hourly base. 3



2 Population Census of Japan2. Population Census of Japan
Legal Basis of the Censusg

The Population Census is conducted
in conformity with provisions 
of Article 5 of the Statistics Act  of Article 5 of the Statistics Act. 

” With regard to persons specified by a Cabinet Order as those residing in 
Japan the Minister of Internal Affairs and Communications shallJapan, the Minister of Internal Affairs and Communications shall 
conduct a complete census concerning individuals and households 
and produce statistics based on such a census.

The Minister of Internal Affairs and Communications shall conduct a 
complete census every ten years and produce population census statistics. p y y p p p
In the fifth year from the preceding population census, 
the population census shall be conducted in a simplified manner
to produce population census statistics “to produce population census statistics. 

4



2 Population Census of Japan2. Population Census of Japan
The first Census: 1st October 1920The first Census: 1st October 1920
The latest Census: 1st October 2010

Organization of Data CollectionOrganization of Data Collection
Statistics Bureau, Min. of Internal Affairs and Com.

47 P f  － 47 Prefectures 
－ 1728 Municipalities (Cities, towns and villages)

apprx  90 000 Supervisors

－ apprx  52mil  Households 

－ apprx. 90,000 Supervisors
－ apprx. 700,000 Enumerators

apprx. 52mil. Households 
(128mil. People)

NB: SBJ doesn’t have local office.NB: SBJ doesn t have local office.
5



2 Population Census of Japan2. Population Census of Japan
Enumeration Districts (EDs)Enumeration Districts (EDs)

One year before the census-taking, 
Enumeration Districts (EDs) for the Census ( )
are demarcated all over the Japan 
(378,000 km2) 
b ll h lby all the municipalities:
General ED, Special ED, Waterfront ED

ED  e dem ted o  to omp i e EDs are demarcated so as to comprise 
roughly 50 households per General ED.
The number of EDs for 2010 Census isThe number of EDs for 2010 Census is
apprx. 1,010,000.
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2 Population Census of Japan2. Population Census of Japan
Self-administered QuestionnaireSelf administered Questionnaire

Enumerators deliver questionnaires 
to each household and request to fill out them. q

7



2 Population Census of Japan
Items surveyed in 2010 Population Census

2. Population Census of Japan
y p

For household members:
1. Name 2. Sex 3. Year and month of birth
4  Relationship to the household head4. Relationship to the household head
5. Marital status 6. Nationality
*7. Duration of residency at the current domicile
*8  Place of 5 years previous residence *9  Education*8. Place of 5 years previous residence *9. Education
10. Type of activity
11. Name of establishment and kind of business (Industry)
12  Kind of work (Occupation) 13  Employments status12. Kind of work (Occupation) 13. Employments status
14. Place (Municipality) of work or location of school
*15. Transportation to the place of work or the location of school
NB  It  7 8 9  15  dd d d t  th  2005 P l ti  CNB: Item 7,8,9, 15 are added compared to the 2005 Population Census.
For households:

1. Type of household 2. Number of household members
3. Type and tenure of dwelling 4. Area of floor space of dwelling
5. Type of building and number of stories 8



2 Population Census of Japan2. Population Census of Japan
Options for submitting filled-out Options for submitting filled out 
the 2010 Census questionnaires: 
• enumerators’ pickupenumerators  pickup
• mail-back to municipalities

• (For households in Tokyo Metropolitan only)
Internet response (online-questionnaire) Internet response (online questionnaire) 

9



2 Population Census of Japan2. Population Census of Japan
The Questionnaires The Questionnaires 
are processed and tabulated 
by National Statistics Center (NSTAC), by National Statistics Center (NSTAC), 
an incorporated administrative agency 
attached to SBJ.attached to SBJ.

NB: NSTAC had been a part of SBJ until 1984 (as Tabulation Department).

The Questionnaires are captured Q p
by optical mark/character reader 

and image scanner.g
Data editing and imputation 
are processed on the computer screen are processed on the computer screen 
(paperless operation). 10



2 Population Census of Japan2. Population Census of Japan
The Tabulation PlanThe Tabulation Plan

1  Preliminary Counts of the Population and 1. Preliminary Counts of the Population and 
Households: February 2011

2. Preliminary Sample Tabulation: June 2011
Tabulation with one percent sample of households to offer 
preliminary results on the basic characteristics of population 
and households and households 
including sex, age, labour force status, industrial and 
occupational structure, place of work or schooling, and 
Migrant  Migrant. 
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2 Population Census of Japan2. Population Census of Japan
The Tabulation Plan (cont.)( )

3  Basic Complete Tabulation on Population 3. Basic Complete Tabulation on Population 
and Households : October 2011

4  B i  C l t  T b l ti   I d t i  4. Basic Complete Tabulation on Industries: 
April 2012

5. Basic Complete Tabulation on Occupations: 
November 2012

6. Detailed Sample Tabulation: October 2013
Tabulation with apprx. one tenth sample of household to 
provide more detailed tables with finer classifications of 
industry and occupation of employed persons. 12



2 Population Census of Japan2. Population Census of Japan
The Tabulation Plan (cont.)The Tabulation Plan (cont.)

7  Tabulations on Place of Work or 7. Tabulations on Place of Work or 
Schooling: June 2012 and after

t  id  t ti ti   th  d il  t f k  to provide statistics on the daily movement of workers 
and students commuting between their homes and 
places of work or schooling and economic 
characteristics of commuters. 
The results of this tabulation are also used to calculate 
the daytime population in each municipalitythe daytime population in each municipality
to be compared with each nighttime population i.e. the 
de jure population.

13



2 Population Census of Japan2. Population Census of Japan
The Tabulation Plan (cont.)The Tabulation Plan (cont.)

8  Tabulation on Internal Migration8. Tabulation on Internal Migration
to provide statistics concerning the number, direction 
and characteristics of those who changed usual place of and characteristics of those who changed usual place of 
residence.

1-8 are Tabulation at national, prefecture and 
municipal level.

 and   9  Tabulation for Small Area… and   9. Tabulation for Small Area
14



3 Tabulations for small area3. Tabulations for small area
Small area for statistical presentationSmall area for statistical presentation

Enumeration Districts (EDs) are 
demarcated for census taking purpose. g p p
Therefore it is NOT always convenient 
for statistics users to refer to Statistics by ED
For ease of statistical use, 
Cho's and Aza's
(kind  of it  blo k  nd to n blo k ) (kinds of city blocks and town blocks) 
are formulated 
by combining EDsby combining EDs.
Tabulations for small area are released 
in December 2011 and after. 
(Tables of EDs and Cho's and Aza's) 15



3 Tabulations for small area3. Tabulations for small area

DEMO

www e stat go jpwww.e-stat.go.jp
e-Stat GIS is in Japanese language only. 16



3 Tabulations for small area3. Tabulations for small area

17



3 Tabulations for small area3. Tabulations for small area
Aggregation of population in the Tsunami 
i d ti   f G t E t J  inundation area of Great East Japan 
Earthquake, 2011 Aerial photo after Tsunami

Kesennuma City, Miyagi Pref. 

181818Inundation Area mapped 
by Geospatial Information Authority



3 Tabulations for small area3. Tabulations for small area
Aggregation of population in the Tsunami gg g p p
inundation area of Great East Japan 
Earthquake, 2011q ,

Kesennnuma City, Miyagi Pref. y, y g

Identify inundated EDs, 
and calculate population 
b d  2010 P l ti  

191919

based on 2010 Population 
Census



3 Tabulations for small area3. Tabulations for small area
Aggregation of population in the Tsunami gg g p p
inundation area of Great East Japan 
Earthquake, 2011q ,

Fukushima Pref.  City/Town #Popul. #Households

20
http://www.stat.go.jp/info/shinsai/pdf/sinsui07.pdf
(Japanese language)



4 Grid Square Statistics4. Grid Square Statistics 
Another small area statistics
The whole area of Japan is divided into 
grid squares based on latitudinal and 
longitudinal lines.

approximately 1 km2,  500 m2 or 250 m2

Advantage of GSS
Easy to compare and analyze statistics Easy to compare and analyze statistics 
thanks to uniform shape 
across region and over time.
Useful to overlay layers of other statistics or  
natural and social features.

GSS based on 2012 Population Census 
to be released by the end of 2012
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4 Grid Square Statistics4. Grid Square Statistics 
longitude

Standard Grid Square 
and Grid Square Code and Grid Square Code 
Used for the Statistics 
(1973)

Primary area grid latitude

22



4 Grid Square Statistics4. Grid Square Statistics 

Primary area grid Secondary area grid

A primary regional grid is 
some 80 km long 

in each side. 

A secondary regional grid is 
around 10 km long 

in each side.
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4 Grid Square Statistics4. Grid Square Statistics 
Third Area gridThird Area grid

(Basic grid square )
Around 1 km in each side (0.925 km north-south 

A secondary regional grid 
divided into 100 smaller 
blocks, with 10 smaller ones 

h d f h and 1.132 km east-west in Tokyo)on each side of the 
secondary block

A third standard grid is further divided into four equal smaller 
blocks, which form the Half grid square.

(Each smaller block is some 500 m long in each side.)
24



4 Grid Square Statistics4. Grid Square Statistics 

T b l i f

Compiling 
data of Cho and Aza
by combining EDs

Census 
Questionnaire

Tabulation for 
Cho and AzaBoundary of Census EDs

Questionnaire

Assigning ED data 
to grid squares

Grid Square Statistics

25



4 Grid Square Statistics4. Grid Square Statistics 
Methods of assigning ED-data to GridMethods of assigning ED data to Grid

If an ED is completely included in a single grid If an ED is completely included in a single grid 
-> The whole data are attributed to the grid

If an ED is divided into parts by multiple grids
-> The ED data are distributed to grids in certain -> The ED data are distributed to grids in certain 

ways:
distributed by area ratio;distributed by area ratio;
attributed to some inhabited areas;  etc.

26



4 Grid Square Statistics4. Grid Square Statistics 
Enumeration District Map (EDM)Enumeration District Map (EDM)

Paper Age: -1990
Municipalities demarcated EDs on paper maps p p p p
(City Planning Maps, Topographic Maps, etc.)
and submit paper EDMs to SBJ via prefectures.

T iti l A  1995 2005Transitional Age: 1995-2005
SBJ introduced computers 
for Geographic Information System (GIS), o Geog ap c o at o Syste (G S),
and developed digital ED data 
by digitizing boundary lines drawn on paper EDM.

Di it l M  A  2010Digital Map Age: 2010
All prefectures borrow data (digital ED data and 
background map) and GIS software from SBJ background map) and GIS software from SBJ 
and edit EDM on the digital map.

27



4 Grid Square Statistics4. Grid Square Statistics 
Self-contained Group Development Agreement
b t  Iit t Vill d Mi i S  Cit  *between Iitate Village and Minami-Souma City *

Minamisouma
City

Iitate
Village

Population of the aged 65 years 
and over

28

* http://www.teijyu-jiritsu.jp/city/detail.php?ccid=11 (Japanese language)



4 Grid Square Statistics4. Grid Square Statistics 
Self-contained Group Development Agreement
b t  Iit t Vill d Mi i S  Citbetween Iitate Village and Minami-Souma City

Minamisouma
City

Iitate
Village

29Municipalities 
boundaries



4 Grid Square Statistics4. Grid Square Statistics 
Self-contained Group Development Agreement
b t  Iit t Vill d Mi i S  Citbetween Iitate Village and Minami-Souma City

Minamisouma
City

Iitate
Village

30
river



4 Grid Square Statistics4. Grid Square Statistics 
Self-contained Group Development Agreement
b t  Iit t Vill d Mi i S  Citbetween Iitate Village and Minami-Souma City

Minamisouma
City

Iitate
Village

road

31



4 Grid Square Statistics4. Grid Square Statistics 
Self-contained Group Development Agreement
b t  Iit t Vill d Mi i S  Citbetween Iitate Village and Minami-Souma City

Minamisouma
City

Iitate
Village

Hospital
Village Office/City Office

32



4 Grid Square Statistics4. Grid Square Statistics 
Self-contained Group Development Agreement
b t  Iit t Vill d Mi i S  Citbetween Iitate Village and Minami-Souma City

Minamisouma
City

Iitate
Village

Population of the aged 65 years 
and over

33



5 Mobile Spatial Statistics5. Mobile Spatial Statistics 
Japan: Japan: 

Population of 128 million
Mobile-phone penetration rate ≈ 100%Mobile phone penetration rate ≈ 100%

NTT DOCOMONTT DOCOMO
The largest service provider of mobile phones 
in J p nin Japan
More than 60 million subscribers.

Approximately, one out of two Japanese 
34

people uses DOCOMO’s.



5 Mobile Spatial Statistics5. Mobile Spatial Statistics 
DOCOMO has been developing 
small area population estimates on an hourly basis small area population estimates on an hourly basis 
derived from the operational data of their mobile network 

Mobile Spatial
Operational Data

Mobile Spatial 
Statistics

Population 
Estimation
Population 
Estimation

Mobile Network 75 120 30

90 135 105

45 60 No-Data

C  ABase 
station

By age group and sexCoverage Area
( Cell ) 35



5 Mobile Spatial Statistics5. Mobile Spatial Statistics 
O ti l D t

Mobile Spatial 

75 120 30

Operational Data
p

Statistics
Base station#4: 

… …
75 120 30

90 135 105

45 60 No-Data

イメージを表示できません。メモリ不足
のためにイメージを開くことができない
か、イメージが破損している可能性があ
ります。コンピュータを再起動して再度
ファイルを開いてください。それでも赤い
x が表示される場合は、イメージを削除
して挿入してください。

イメージを表示でき
ません。メモリ不足
のためにイメージを
開くことができない
か、イメージが破損
している可能性があ
ります。コンピュータ
を再起動して再度
ファイルを開いてくだ
さい。それでも赤い
x が表示される場合
は、イメージを削除
して挿入してくださ
い。

Base station#２: 
… …

Base station#3: 
… …

By age group and sex
Base station#1, Date and Time:

090-XXXX-, ..., Male, Birthday:10/11/1968, 1-2 B Str. A-city Tokyo
090-YYYY-, ..., Female, Birthday: 10/11/1955, 3-4 D Ave. C-city Chiba
...

1. De-identification 
process

1. De-identification 
process 3. Disclosure 3. Disclosure 

75 120 30

processprocess limitation processlimitation process

BS#3 

BS#4

By age group and sex

90 135 105

45 60 6

2. Estimation process2. Estimation process

Base station#1, Date and Time: 

BS#２

36

y g g p
Male, 40's, A-city Tokyo 
Female, 50's, C-city Chiba
...

No-identifiable data
Estimated population

36



5 Mobile Spatial Statistics5. Mobile Spatial Statistics 

2. Estimation process

2-a. Estimation of 2-b. Estimation of 2-c. Estimation of 

Location registration Estimated number
of mobile phones 

Estimated 
population

2 a. Estimation of 
the number of 
mobile phones

2 b. Estimation of 
the population

Estimated population

2 c. Estimation of 
the population 
for each geographic area

signals of mobile phones 
for cell

population
for cell for geographic area

Multiplicative factor =
Base 
station

Coverage area 
(Cell) geographic area

(Grid square,
block, etc.)

p
The inverse of the usage rates: 

the number of DOCOMO’s 
mobile phones available on 
the network per population

station

37

Stratified by age group sex, etc.



5 Mobile Spatial Statistics5. Mobile Spatial Statistics 

Operational Data

Mobile Spatial 

910 thousand people
150 thousand people

～65歳

66歳～

0 50,000 100,000 150,000male female

Mobile Spatial 
Statistics

580 thousand people

940  thousand people
770  thousand people

～25歳

～30歳

～35歳

～40歳

～45歳

～50歳

～55歳

～60歳

38

050,000100,000150,000

～20歳

Population Distributions Population Demographics Commuting Population
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5 Mobile Spatial Statistics5. Mobile Spatial Statistics 

DEMODEMO

39



5 Mobile Spatial Statistics5. Mobile Spatial Statistics 
Mobile Spatial StatisticsMobile Spatial Statistics

Less accurate than Census's GSS
Its method is not a kind of probability sampling.p y p g

Nevertheless, valuable 
might grasp the trend of population change on an 
hourly basis for certain areas
can be produced frequently on a timely basis

A  i t t diff  i  th  d fi itiAn important difference in the definition
GSS: the location of a person is the place where the 
person usually livesperson usually lives
MSS: the location of a person is the place where the 
person actually exists.

40



5 Mobile Spatial Statistics5. Mobile Spatial Statistics 
MSS have many potential statistics users MSS have many potential statistics users 
in the field of disaster prevention, 
local area marketing, etc.local area marketing, etc.

But they are not convinced of But they are not convinced of 
the relevance to make use of MSS.

There are needs to assess the quality of 
MSSMSS.

41



5 Mobile Spatial Statistics5. Mobile Spatial Statistics 
NSTAC and DOCOMO agreed NSTAC and DOCOMO agreed 
to launch a joint research 
to assess the quality of MSS to assess the quality of MSS 
and explore the usability and limitation. 

Research Plan
C  d l  th  d t  f GSS d Compare and analyze the data of GSS and 
those of MSS for the Census day of 2010,
when GSS become available by the end of when GSS become available by the end of 
2012

42



5 Mobile Spatial Statistics5. Mobile Spatial Statistics 
Compare and analyze Compare and analyze 
the data of GSS and those of MSS

Daytime Difficult to find similarity 
between GSS and MSS.

How to treat people How to treat people 
flow into urban areas ?  
(workers, students, 
shoppers, etc.)

Urban AreaRural Area

Midnight

Some similarity 
between GSS and MSS 
might be found

4343

might be found.



6 Concluding Remarks6. Concluding Remarks
Small area statistics on population is Small area statistics on population is 
informative for local development planning 

Disaster countermeasureDisaster countermeasure
Social welfare 

New kind of statistics are emerging.
Mobile Spatial Statistics may be, in a sense, 
useful to serve the needs of statistics users. 
Th  lit  h ll b  dThe quality shall be assessed.
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Thank you for your attention!y y
Any questions?

Views and opinions expressed in this document arep p
those of the authors, and not necessarily those of the

organizations which the authors belong to.
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