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Alternative Futures for the
Sendai Metropolitan Area, 
Japan
Sendai Metropolitan Area is a regional center of North East 
Japan, consisting of the main city and 17 surrounding 
municipalities. The city expanded rapidly since the 1960s, and 
while the city is largely monocentric, residential areas 
expanded in all directions and car is the dominant mode of 
transportation in the city. Number of population and 
households are stable today, and expected to decline. Despite 
that, housing areas are increasing steadily  in surrounding 
municipalities.

Sendai City has adopted compact city plan since the end of 
1990s, and has built two subway lines to that ends, but 
residential areas continued to expand. Currently, 10,000 
housing units are being built each year in Sendai MA
(660,000 HH), and this is expected to continue despite decline 
in number of households, for new and moving households and 
for replacement of old housing. 

Current trend shows that only 1/3 of new housing are built on 
existing residential area, the other 2/3 built on agricultural and 
forested areas. Without intervention, residential areas will 
increase by 40% in 2050 of that in 2020.

Causes of urban expansion 
under declining household 
number
• Existing residential areas are more costly to redevelop 
• More detached housing, that requires more land than 

apartments, are supplied
• Old housing area does not appeal to young families
• Old housing are not on the market after being inherited 

by those living elsewhere
• Municipalities surrounding Sendai City is unwilling to 

cooperate with the City’s compact city plan, as their 
population decline is well expected.

Major Assumptions
• No. of household 2020-2035: -31,000 (-4.7%)
• No. of household 2020-2050: -86,000 (-13.1%)
• Housing starts 2020-2035: 180,000
• Housing starts 2020-2050: 300,000
• Typical areal size of houses

• Apartments: 0.4 are/unit
• Detached houses: 5 are/unit
• Houses with large garden: 10 are/unit

Innovations Adopted
03 GRN: Plants on building tops and walls 
04 ENR: Solar panels on roof tops
07 RES: Teleworking
08 MIX: Shared satellite office
09 INS: Schools decrease and Elderly care increase
10 HAZ (Hazards): More flooding due to climate change

Existing Situation: 2020 Early Adopter: 2035 Early Adopter: 2050

Early Adopter Scenario
• 1/3 of development occur outside existing housing area
• 2/3 of new housing will be apartments
• Residential area still expand under this scenario
• Develops 11 km2 of housing outside existing 

residential by 2035
• Develops another 9 km2 of housing outside existing 

ones by 2050

Results
By 2035
• The city center and areas near train stations are 

redeveloped into apartment houses.
• Paddy fields are developed into detached housing
• Parks, and solar and wind energy generation along 

coast 
By 2050
• Detached houses are redeveloped into apartments
• Parts of large parks are also developed 
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Non Adopter: 2035 Late Adopter: 2050

Late Adopter Scenario
• Based on non-adopter plan 2035

• Builds new housing based on the trend.
• 1/3 of new housing will be apartments
• 2/3 of development occur outside existing residential 

area
• Develop 45 km2 of housing outside existing residential 

by 2035
• Limits further housing developments after 2035

Results
• Makes the city less dependent on cars by creating 

commerce and employment sub centers
• Local centers are further developed to provide 

commerce and employment near houses. 
• Local centers are also created around train stations to 

serve both car users and public transport users

0 5 102.5 KM

Project Area: 40 x 40 km



Early Adopter 2050 Late Adopter 2050 Non Adopter 2050

Impacts 2050
Early Adopter 
• Positive impact for 

Residential, mixed impact 
for Mixed and Hazard.

• Positive overall impacts in 
northern residential areas

Late Adopter
• Negative impacts on 

Agriculture and Hazards.
• Negative overall impacts 

in paddy fields and hills

Non Adopter
• Greater area with negative 

impacts
• More negative overall 

impacts in paddy fields 
and hills

Non Adopter Scenario
• Builds new housing based on the trend.
• 1/3 of new housing will be apartments
• 2/3 of development occur outside existing residential area
• Develop 45 km2 of housing outside existing residential by 

2035
• Develop another 32 km2 of housing outside existing ones 

by 2050

Results
• Paddy fields are developed into detached houses
• Hills are cut and forest developed into detached houses
• Local centers are created in the center of remote housing 

area for commerce and offices

Non Adopter: 2050

Discussion
• Surrounding municipalities unlikely to cooperate to Early 

Adopter (Compact) Plan, in which housing development and 
redevelopment limited within Sendai City area.

• To make city compact, high-rise residential are developed in 
locations more than 1 km away from stations implying a 
need for new transit.

• Early adopter plan has limited green spaces in the city area, 
which reduces residential amenity.

• Non Adopter Plan develops too much housing land. As 
much as 174,000 (30%) of housing stock become 
vacant/unmanaged. 

• Non Adopter Plan develops paddy fields in the North West 
into housing and park, but paddy fields may have been kept 
as green amenity.

• Sub centers and local centers may reduce long distance 
commuting using cars, but public involvement may be 
necessary in creating or encouraging shared satellite 
offices. 

Opinion Polls
Participants and audiences participated in opinion polls before 
and after the study. The “before” poll asked whether Sendai 
MA will/should expand, and the “after” poll asked which of the 
three plans are more realistic and more ideal.
Results show that while majority of did not believe Sendai MA 
will expand a priori, many are convinced that it will, after the 
study. Equal votes are casted to Early Adopter (compact) Plan 
and Late Adopter Plan as an ideal plan. Since, Late Adopter 
Plan is regarded more realistic and feasible, we concluded this 
plan should be adopted.

Realism Be-
fore

after

Will not expand
(Early Adopter) 13 3

Intermediate
(Late Adopter) - 8

Will expand
(Non Adopter) 5 7

Ideal be-
fore

after

Should be compact
(Early Adopter) 13 8

Intermediate
(Late Adopter) - 8

May expand
(Non-adopter) 6 2
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Meta-analysis
This geodesign project highlighted the following future of 
landscape planning in the Sendai Metropolitan Area.
• Lack of coordination among Sendai City and the 

surrounding municipalities undermines Sendai City’s 
compact city plan.

• Forecasted decline in number of households gives rise to 
false expectation that urban expansion halts without 
intervention, leading to lack of serious efforts to...
• Control and limit green site development
• Encourage brown site re-development (i.e. existing 

residential areas).
• Deregulate planning restrictions in more accessible areas 

(i.e. near stations)
• On the other hand, the adoption of teleworking and shared 

satellite offices by firms has possibility to reduce carbon 
emission and congestion in a dispersed city.

• Given the large pecuniary costs and democratic costs 
combined with technological optimism, only limited effort will 
be made to make the city compact, resulting in a dispersed 
city.   

Recommendations
• To make Sendai Metropolitan Area more compact...

• Coordination among Sendai City and surrounding 
municipalities is a necessary condition. 

• Incentives for trading houses and housing plots should be 
sought

• Incentives to build houses and apartment buildings on 
existing residential areas should be sought 

• Alternatively or simultaneously, costs and carbon emissions 
in dispersed city could be reduced by
• Creation of employment sub centers and local centers
• Encourage installation of shared satellite offices
• Attract businesses that adopts teleworking
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