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Group J’s Theme Proposed by
TOKYU Corporation

ALPS “Symbiosis and Synergy” theme title:
Proposal of Business-ecosystem mainly created by “Location-Based Service” 
from user view– Enhance communication and contribute to realizing Creative City

We want to build creative city. The city which 
grows sustainably and in which people practice new 
work-style and new life-style in matured society,  
Japan. 

Field trials to  build creative city –one initiative is to 
create Business-ecosystem of “Location-Based 
Service” – are going to launch at Futako-tamagawa, 
Tokyo.

Our question is what we need to build the 
framework of “Location-Based Service” business-
ecosystem in Japan for sake of not only business 
success, but also sustainable growth of the industry, 
common good and social happiness.

Example of LBS ecosystem

Futako-tamagawa city

Proposer Organization’s Name:TOKYU Corporation
Contact Person’s Name: Satoshi ISHIDERA Contact Person’s email: satoshi.ishidera@tkk.tokyu.co.jp
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1. Executive Summary 

The project object is Proposal of business-ecosystem 1mainly created by ÒLocation-Based ServiceÓ from user view 

----- Enhance communication and contribute to realizing Creative City. The city Futakotamagawa is located in Tokyo 

metropolis with rich nature, developed by Tokyu Corporation aiming to realize Creative City defined as a city that 

develops sustainable implementing new ways of working and living. 

In our proposal, we divided the Business-Eco System into 4 phases, ÒAcknowledgeÓ, ÒExpandÓ, ÒEstablishÓ, and 

ÒDevelopÓ. The core subject is to solve flood and drought of Tama-river, which is an important landscape in 

Futakotamagawa. The root cause of this problem comes from abandoned man-made forests in the upper stream. Regarding 

to insure safety of the river, we made a scenario to realize Creative City by creating new demands for the man-made forest 

area upper stream of Tama-river implying into the 4 phased Business-Eco System . 

We developed a new method Dynamic Stakeholder Analysis (DSA) to achieve the goals of each stakeholder and to 

check it in each phase of Business-Eco System. This new method basically uses Customer Value Chain Analysis (CVCA) 

for the basis and Want Chain Analysis (WCA) to connect stakeholderÕs wants, visualizing the time series of CVCA. As a 

result, from DSA we successfully verified our solution has achieved all the wants for every stakeholder. 

In the phase ÒAcknowledgeÓ, consumers shall recognize the Tama-made woods via LBS at FUTAKO TAMAGAWA 

rise.2 For ÒExpandÓ phase, the shopping district outside of rise and local people shall commit. In the ÒEstablishÓ phase the 

LBS penetrates throughout the city and crops from Okutama and products outside of rise would be sold inside rise which 

shall improve the bond between stakeholders. Lastly for the ÒdevelopÓ phase, the interchange based on LBS shall start use 

Tama-made woods to develop a ÒCreative SpotÓ. Inside the design process, we implement designers from 

Futakotamagawa, students, residents to maintain various types of people to enhance communication which forms the 

Creative City.   

	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 
1 Defined by Tokyu Corporation. In our proposal, we use the word ÒBusiness-Eco SystemÓ as the same meaning. 
2 Official area named by Tokyu Corporation. In this document we often use the name ÒriseÓ.	 
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3. Problem Statement 

	 	 	 	 As you can see from Figure 1 , Figure 2, Figure 3, even though Futakotamagawa is a city located near Tokyo, the 

surroundings has rich nature with about 100,000 populations. Currently, Tokyu Corporation has been redeveloping 

Futakotamagawa to realize a compact-sustainable city basically with the idea of Compact City (Dempsey, 2010). The first 

phase of city developing has finished in March 2011 completing office, shopping center, and apartments. The second 

developing planed completing in 2015 will bring cinema complex, parks, hotels, and more offices. All established with 

IMES terminals, believed to enhance customer-participated city model using ICT solutions focused on location based 

services. 

 By establishing a Business-Eco System it is believed to form a sustainable developing Creative City regarding 

rich life and work; a Business-Ecological System in a social term. We have focused to propose a completely new 

Business-Eco System. In the following details, we explain specifically by using ALPS methods. 

 

Figure 1.The place of Futakotamagawa3 
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Figure 2.Location of Futakotamagawa (Larger map)4 
 

 

Figure 3.Location of Futakotamagawa (Zoom in)5 
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4. Analysis and Discussion of ALPS Methods 

4.1 Interview/Observation 
 We interviewed 10 times and nearly 60 people. Before starting brainstorming, we went several times to 
Futakotamagawa and Okutama to do Observation. These interview and observation made us recognize the importance of 
how dangerous the flood of Tama-river could be, and how severe the problem was. 
 

4.2 Brainstorming 
 Regarding the results from interview and observation, we preformed brainstorming putting 5 axes of ÒWhoÓ, 
ÒWhenÓ, ÒWhereÓ, ÒWhatÓ, Òuser stateÓ to understand and share the information and knowledge visually. As a result, we 
defined the Business-Eco System to realize Creative City specifically in the To By Using Statement Part.1. 

Table 1.Brainstorming 
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4.3 To By Using Statement Part.1 
Regarding the Brainstorming, the general idea of ÒBusiness-Eco System to realize Creative CityÓ has been 

discussed on meta-level. The result of ÓRealize Creative CityÓ came out with definition of 4 aspects of creative idea, 
service and goods, wealth, and safety would be necessary to be developing throughout the whole city. Then, in order to 
realize, we used the Òthe city where we feel nature and cityÓ as a key phrase to connect to ideas in how to construct the 
sustainable Business-Eco System.  From the result of 4.1Interview /Observation we found out two important facts. 

(i) In order to maintain the safety of Futakotamagawa, the administration of upstream Tama-river was 
mandatory. 

(ii) To realize Creative City in the whole Futakotamagawa, it is impossible to not include the shopping 
district and local residents inside the Business-Eco System. 

According to James F. Moore (Moore, 1997), Business-Eco System has a definition meaning a leader in the 
system has to show and share itÕs vision through four time sequence in a cycle: ÒPioneeringÓ, ÒExpansionÓ, ÒAuthorityÓ, 
and ÒRenewal or DeathÓ. Regarding the theory, in order to fulfill the two points above, we set up a gradual developing 
business model: ÒAcknowledgeÓ, ÒExpandÓ, ÒEstablishÓ, and ÒDevelopÓ. This is why our Business-Eco System uses the 4 
Phase model. For further understanding, we wrapped the idea and converted it to To By Using.  
 

TO 
Realize ÒCreative CityÓ. Meaning, creative idea, service and goods, wealth, and safety would be necessary to be 
developing throughout the whole city. 

 
BY 
ÒThe city where we feel nature and cityÓ as a key phrase, connect various people and ideas in how to construct 
the sustainable Business-Eco System. 

 
USING 
The following four phases to grow gradually in Futakotamagawa city. 
(i) Acknowledge 
(ii) Expand 
(iii) Establish 
(iv) Develop 

 
The figure below is the conceptual diagram of Creative City and Business-Eco System (Figure 4). 
 

	 
Figure 4.Conceptual Diagram 

 
This becomes a sustainable developing device while the Business-Eco System output becomes the Creative City's 

input, and vice versa. 
 

4.4 Scenario Graph 
From the Brainstorming and To By Using, scenario graph was necessary for each phase. The specific solutions 

are described in the 5.Design Recommendation section. 
 

4.4.1. Acknowledge Phase 
For what is action of making Tama-made wood demand inside the rise using LBS to acknowledge against 

customers. For where, the rise is the core. Rise is one of the most leading places in the nation for its density of IMES, 
which makes it possible to use LBS inside the buildings. Who is obviously customers in rise and when is during shopping.  
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Table 2.Scenario Graph.Phase1 

 
	 

4.4.2. Expand Phase 
What is generally expanded LBS business from rise to the whole Futakotamagawa city. Therefore, where 

expands including the Shopping district. In this phase, the local residents are included in who and start to use LBS. When 
is the same as the Acknowledge Phase. 

Table 3.Scenario Graph.Phase2 

 
	 

4.4.3. Establish Phase 
What establishes the stronger connection between stakeholders. In the Establish Phase, since it focuses on 

the establishment where, who, when does not change. 
Table 4.Scenario Graph.Phase3 

 
	 

4.4.4. Develop Phase 
What is to take action for preserving forest and to start using Tama-made woods through workshops. For 

the Who, with the cooperation of Tokyu Corporation and the government, co-lab creators and local students will have a 
workshop to facilitate the design and usage of the woods for Futakotamagawa. Where is inside rise office and schools for 
an example of a place to do workshops. 

Table 5.Scenario Graph.Phase4 

 
 
 

4.5 Pugh Concept Selection 
 In the Pugh Concept Selection we analyzed and visualized the effects against the stakeholders. By the 

rearranging theÓthemeÓ into ÒphaseÓ, we got a hypothesis that there are more effects regarding time series rather than 
thinking individually. 
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Figure 5.Pugh Concept Selection (Theme) 

 

 
Figure 6.Pugh Concept Selection (Time) 
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4.6 To By Using Statement Part.2 
The re-described scenario in To By Using Statement regarding the phases from Scenario Graph and Pugh 

Concept Selection are as follows. 
 

TO 
Realize ÒCreative CityÓ. Meaning, creative idea, service and goods, wealth, and safety would be necessary to be 
developing throughout the whole city. 

 
BY 
ÒThe city where we feel nature and cityÓ as a key phrase, connect various people and ideas in how to construct 
the sustainable Business-Eco System. 

 
USING 
The following four phases to grow gradually in Futakotamagawa city. 
(i) Acknowledge: Start using LBS inside rise shopping mall. 
(ii) Expand: Expand to the other shopping districts. 
(iii) Establish: Stronger connection between stakeholders. 
(iv) Develop: A city develop with people using Tama-made wood. 

 
4.7 CVCA 

 Our model of Business-Eco System is divided into phases.  So, the CVCA is also divided into phases ÒAs IsÓ, 
ÒPhase 1Ó, ÒPhase 2Ó, ÒPhase 3Ó, ÒPhase 4Ó. By centralizing Tokyu Corporation under the geographical positions, we 
evidently determined the stakeholders. The reason we considered the geographical position is to obviously understand the 
influence of geographical condition. From this analysis we found out that there were clear changes with the stakeholder for 
each phase. Also to actuate the changes, we found out that the changes of ÒWantsÓ between stakeholders. To clearly 
understand the changes, distinct understanding was necessary. 
 
 
 
 
 

4.7.1 Geographical Positions 
 

 
Figure 7.Stakeholders Shown in Map 
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4.7.2 As Is 

 
 

Figure 8.CVCA.As Is 
4.7.3 Phase 1 
The difference between ÒAs IsÓ, is the new connection between Tokyu Corporation and Forestry cooperative. 

Also introducing ÒLBS signageÓ generated new value ÒpointÓ, ÒlectureÓ, and ÒdesignÓ. 

 
Figure 9.CVCA.Acknowledge 
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4.7.4 Phase 2 
The difference from previous phase is clear within the expansion of range of Business-Eco System to include 

other area in Futakotamagawa, like the ÒShopping districtÓ. 

 
Figure 10.CVCA.Expand 

4.7.5 Phase 3 
There are no major change from Phase 2 because it is the establish sequence. Although there are no new 

connections of stakeholders, but a new value ÒgalleriaÓ emerges because of wants to open a street stall in the galleria. 

 
Figure 11.CVCA.Establish 
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4.7.6 Phase 4 
This phaseÕs main concept is developing the Business-Eco System to spread throughout the city making 

connections between ÒAdministration (Futakotamagawa)Ó and ÒSchoolsÓ. Regarding the new connections, a new value of 
ÒeducationÓ and ÒarchitectureÓ establishes in the CVCA. 

 
Figure 12.CVCA.Develop 

 
 
4.8 Wants Selection 

 The stakeholderÕs wants from Requirement Analysis and CVCA were not the same. So to understand and 
visualize the wants, Òwhose wantsÓ Òaffects whomÓ was a fact to reconsider. We used the method ÒWants SelectionÓ in 
order to solve this problem. The stakeholderÕs wants comes in vertical, and put the stakeholders in the horizontal. This 
way, we achieved which phase satisfies which stakeholder, in what kind of way.  
 The result of here links to Value Graph and QFD showing the value, function, mechanism, and the connection. 
The matrix numbers corresponds to the meaning below. 
3: want very 
2: want normal 
1: want little 
0: Do not want 
Also the gray part indicates that the stakeholder has nothing in the phase (see also 4.7 CVCA). 
  

4.8.1 As Is to Phase 1 
The wants to be satisfied in Phase 1 is listed below. 

 Forestry Cooperative : Want wood to be used 
 Administration(Okutama) : Want wood to be used 

5. TOKYU : CC realized by Business-Eco System is wanted 
6. Creator : Want a creative job 
7. Customer : Want Futakotamagawa originality 
9. Tenant : Want a lot of people to come and buy 

Also the connection of As Is wants from the stakeholder is shown as yellow.  
 
 
 

―  650  ― ―  651  ―



16 

 

 
Table 6.Wants Selection.As Is to 1 

 
4.8.2 Phase 1 to Phase 2 
The wants to be satisfied in Phase 2 is listed below. 

2. Administration (Okutama): Want wood to be used 
5. TOKYU: Want LBS used by many people in city 
7. Shopping District: Rise customers to buy more  

The connection of Phase1 wants from the stakeholder is shown as yellow. 
 

 
Table 7.Wants Selection.Phase1 to Phase2 

 
 
 
 
4.8.3 Phase 2 to Phase 3 

The wants to be satisfied in Phase 3 is listed below. 
1. Forestry Cooperative: Want wood to be used, convey the village charm 
2. Administration (Okutama): Want wood to be used 
5. TOKYU: Want to improve convenience by tightening relations 
6. Creator: Want LBS used by many people 
7. Shopping District: Rise customers to buy more 
8. Customer: Want Futakotamagawa originality 
9. Tenant: Want customers from multiplier effect with shopping district 

The connection of Phase2 wants from the stakeholder is shown as yellow. 
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Table 8.Wants Selection.Phase2 to Phase3 

 
4.8.4 Phase 3 to Phase 4 
The wants to be satisfied in Phase 4 is listed below. 

3. Administration (Okutama): Want wood to be used 
4. Administration (Futakotamagawa): Want to resident participated city-building 
5. Schools: Want Tamagawa utilized education 
6. TOKYU: Want to realize resident participated CC and Want to preserve Tamagawa, use wood 

The connection of Phase3 wants from the stakeholder is shown as yellow. 
 

 
Table 9.Wants Selection.Phase3 to Phase4 

 
4.8.5 Phase 4 to Goal 
In this phase, it is clear that the connections between the stakeholderÕs are centralizes to TOKYU indicating 

the role of increase of job offers like a facilitator in Table 10. At this point, if finally becomes the Business-Eco System in 
our definition. The total wants to be satisfied in Phase 4 is listed below. 

 Forestry Cooperative no: Want wood to be used, convey the village charm 
 Administration(Okutama): Want wood to be used 
 Administration(Futakotamagawa): Want to resident participated city-building 
 Schools: Want to design city and Want Tamagawa utilized education 
 TOKYU: Want to satisfy demand and realize CC 
 Creator: Want LBS used by many people 
 Shopping District: Rise customers to buy more 
 Customer: Want Futakotamagawa originality 
 Tenant: Want customers from multiplier effect with shopping district 

	 	 	 	 	 The connection of Phase4 wants from the stakeholder is shown as yellow. 
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Table 10.Wants Selection.Phase4 to GOAL 

 
4.9 WCA 
	 We conducted the WCA to confirm stakeholderÕs wants. We made the WCA based on the results of Wants 

Selection, Value Graph and QFD. 
 

4.9.1 As Is 
Current connections are shown in Figure 13. 

 
Figure 13.WCA.As Is 
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4.9.2 As Is to Phase 1 
The WCA of As Is to Phase 1 is shown in Figure 14 . The difference from the previous figure is the new 

connection between Tokyu Corporation and Forestry cooperative. Also introducing ÒLBS signageÓ strengthens the 
connection among Tokyu and creator, customer, tenant. 

 
Figure 14.WCA.As Is to Phase1 
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4.9.3 Phase1 to Phase 2 
The WCA of Phase 1 to Phase 2 is shown in Figure 15. In this WCA, wants of Tokyu and creator becomes 

more advanced, and a new connection between Tokyu and shopping district emerges. Also shopping districtÕs participating 
in ÒLBS signageÓ strengthens the connection between shopping district and customer. 

 
Figure 15.WCA.Phase1 to Phase2 
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4.9.4 Phase2 to Phase 3 
The WCA of Phase 2 to Phase 3 is shown in Figure 16. In this WCA, wants of Tokyu, forestry cooperative 

and tenant become more advanced, but there are no major change of connections from previous WCA because it is the 
establish sequence. However, current connections are strengthened. 

 
Figure 16.WCA.Phase2 to Phase3 
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4.9.5 Phase3 to Phase 4 
The WCA of Phase 3 to Phase 4 is shown in Figure 17. In this WCA, wants of Tokyu become more advanced, 

and more connection with administration (Futakotamagawa) and schools. From this, the Business-Eco System is spread 
throughout the city. 

 
Figure 17.WCA.Phase3 to Phase4 
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4.9.6 Phase4 to GOAL 
The WCA of Phase 3 to Phase 4 is shown in Figure 18. In this WCA, wants of Tokyu and Schools, Creator, 

Shopping district, Customer and Tenant become more advanced. By this, wants of stakeholders gathers to Tokyu and the 
system which Tokyu leads the whole city to Creative City as a facilitator is prepared. 
 
 

 
Figure 18.WCA.Phase4 to GOAL 

 
4.10 Value Graph 

In Value Graph, we treated the requirement of Want Selection as Voice of Stakeholder and its inputs. Value 
graph visualized how to make values for people and how to realize the requirements. Activity has been arbitrarily chosen 
to satisfy the Voice of stakeholder. The arbitrarily chosen Activity proves that the QFD fulfills Voice of Stakeholder 

 
 

4.10.1 As Is to Phase 1 
	  is the Value Graph of As Is to Phase1. It describes that ÒHave a good timeÓ, ÒGet moneyÓ 

and ÒBecome famousÓ as Value. And it is found that to achieve Phase 1 is to realize stakeholderÕs requirement by activity. 
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4.10.2 Phase 1 to Phase 2 
This is Value Graph of Phase1 to Phase 2. It is described that nothing is new Value. In Voice of 

Stakeholder, red letters are new requirement of stakeholder and new activity achieve them had appeared. The new ones are 
connected with old ones too. 
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4.10.3 Phase 2 to Phase 3 

This is Value Graph of Phase 2 to Phase 3. It is described that ÒBecome sustainableÓ, ÒCatering storeÓ and 
so on are new Value. In Voice of Stakeholder, red letters are new requirement of stakeholder and new activity achieve 
them had appeared. The new ones are connected with old ones too. New Values are achieved by activities realized Voice 
of Stakeholder. 

	 
	 	 	 	 	 	  

 
4.10.4 Phase 3 to Phase 4 

This is Value Graph of Phase 3 to Phase 4. It is described that ÒGet many chanceÓ is new Value. In Voice 
of Stakeholder, red letters are new requirement of stakeholder and new activity achieve them had appeared. The new ones 
are connected with old ones too. New Values are achieved by activities realized Voice of Stakeholder. 
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4.10.5 Phase 4 to GOAL 
This is Value Graph of Phase 4 to Phase Goal. It is described that ÒBecome CreativeÓ is new Value. In Voice of 

Stakeholder, red letters are new requirement of stakeholder and new activity achieve them had appeared. The new ones are 
connected with old ones too. New Values are achieved by activities realized Voice of Stakeholder. 
 
	 

 
Figure 23.Value Graph. Phase 4 to Goal 
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4.11 QFD1.2 & Cost-Worth Diagram 
	 This section describes the results of QFD and Cost Worth Analysis (CWA). QFD has two phases. First phase of 

QFD describes the relation between requirements and activity. On the other hand, second phase describes the relation of 
activity and physical structures. QFD is a tool which helps to meet the customerÕs requirements, ensure the quality, and let 
them feel satisfied during the whole project, because it can prevent big mistakes. Therefore QFD can tell the orientation of 
our solution. CWA is used to conclude QFD to know proper cost distribution according to the importance. As the phase 
goes ahead, QFD shows that usefulness of physical structure increases. 
 

4.11.1 Phase 1 
Table 11.QFD1.Phase1 

 
 
From Table 11, what type of activity is important to satisfy the requirement of the stakeholder is observed. 

ÒSend out information of RISEÓ, ÒDesign original goodsÓ and so on are important. 
 

Table 12.QFD2.Phase1 
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From Table 12, what Physical structure is important to realize the activity is observed. It is clear that Gift & Point 

is important. 
 

 
Figure 24.CWA.Phase1 

	 
Figure 24  describes the ratio of Relative Worth to Relative Cost in Phase 1. It also shows that the Digital Signage 

is appropriate. 
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4.11.2 Phase 2 
Table 13.QFD1.Phase2 

 
 

It is clear that ÒSend out information of shopping districtsÓ, ÒIncreasing floating populationÓ, etc.  are important 
from Table 13. 
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Table 14.QFD2.Phase2 

 
 
It is clear that LBS is important from Table 14. 
 

 
Figure 25.CWA.Phase2 

Figure 25  describes the ratio of Relative Worth to Relative Cost in Phase 2. It also shows that the Digital 
Signage is appropriate. 
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4.11.3 Phase 3 
 

Table 15.QFD1.Phase3 
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Table 16.QFD2.Phase3 

 
 

It is clear that Gift & Point and Wood are important from Table 16. 
 

 
Figure 26.CWA.Phase3 

 
Figure 26  describes the ratio of Relative Worth to Relative Cost in Phase 3. It also shows that the Digital 

Signage and LBS is appropriate. 
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4.11.4 Phase 4 
Table 17.QFD1.Phase4 

 
 
It is clear that that ÒConnect people each otherÓ, ÒFeeling natural in the cityÓ, etc. are important from Table 17. 
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Table 18.QFD2.Phase4 

 
 
It is clear that Tour contents and Wood are important from Table 18. 

 
Figure 27.CWA.Phase4 

Figure 27  describes the ratio of Relative Worth to Relative Cost in Phase 4. It also shows that all physical 
structure except Tour contents is appropriate.  
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4.11.5 Phase Goal 
Table 19.QFD1.Phase Goal 

 
 

It is clear that that ÒInnovation occurs almost permanentlyÓ, ÒIndustrial development carried outÓ, etc. are 
important from Table 19. 
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Table 20.QFD2.Phase Goal 

 
 

It is clear that Tour contents, Gift & Point, Wood and LBS are important from Table 20. 
 

 
Figure 28.CWA.Phase Goal 

 
Figure 28 describes the ratio of Relative Worth to Relative Cost in Phase Goal. It shows that the number of 

physical structure has decreased. 
 
4.12 Requirement Analysis 

 We successfully obtained specific wants by processing Voice of Customers into Requirement Analysis. 
Regarding the results, we found out that satisfying the concept in a single time is very difficult, and were necessary to 
divide them into several phases. That output of this analysis is used in all over like Voice of Stakeholder, and Wants. Also 
this table is used for validation.(  Written in Appendix 2 - 14) 
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4.13 DSA 

 Constructing an analysis cycle from the outputs of 4.7 Ð 4.11, the stakeholderÕs role, wants, and value for each 
phase in a time series are visualized. From this analysis, we think we proposed a dynamic analysis of CVCA, WCA, Value 
Graph, and QFD in time series. 
 

4.13.1 Overview 

 
Figure 29.Dynamic Stakeholder Analysis (DSA) 
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4.13.2 Cycle Method 
	 	 	 	 Figure 30 shows the connection to next phaseÕs CVCA and WCA from current CVCA. 

 
Figure 30.DSA.Cycle Method 

 
4.13.3 As Is to Phase 1 

	 	 	 	 	 The follow statements describe how to look DSA diagrams. 
	 The left boxes display the phase. 
	 The bottom figure represents current CVCA. The stakeholder enclosed in dotted box represents the 

stakeholder that has no connection with other stakeholders. 
	 The boxes above the CVCA represent stakeholdersÕ wants. Colored boxes represent that the subject of needs 

is the stakeholderÕs own. On the other hand, white boxes with colored outline represent that the subject of 
needs is someone else. Red color represents that object of needs is the stakeholderÕs own whereas green 
color represents that object of needs is someone else. 
	 The red arrows represent the relationship between current stakeholderÕs wants and next stakeholders to 
satisfy 
	 The green arrows represent the relationship between current other stakeholderÕs wants and next stakeholders 

to satisfy. 
	 The top figure represents next phaseÕs CVCA. 

	 	 	 	 	 Analyzing by DSA, we confirmed that the new connection between Tokyu and Forestry cooperative is created 
based on the stakeholderÕs wants in the ÔAs IsÕ phase. 
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Figure 31.DSA.As Is to Phase 1 

 
4.13.4 Phase 1 to Phase 2 
	 	 In phase 2, we can see that the boundary of the Business-Eco System has expanded to the shopping district 

based on the stakeholderÕs wants in the phase 1. 

 
 

Figure 32.DSA.Phase 1 to Phase 2 
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4.13.5 Phase 2 to Phase 3 
	 	 In phase 3, we can see that the new commercial form like catering store at Galleria is generated based on the 

stakeholderÕs wants in the phase 2. 

 
Figure 33.DSA.Phase 2 to Phase 3 

4.13.6 Phase 3 to Phase 4 
	 	 In the phase 4, we can see that the Business-Eco System is expanded throughout the entire city and Tokyu is 

connected to administration and schools at Futakotamagawa based on the stakeholderÕs wants in the phase 3. 

 
Figure 34.DSA.Phase 3 to Phase 4 
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4.13.7 Phase 4 to Goal 
	 	 In the GOAL, we can see that Tokyu becomes the center of the stakeholders and facilitator of the Creative 

City based on the stakeholderÕs wants in the phase 4. By this, the Business-Eco System circulates sustainably and the 
values mentioned in the following are created. 

- Can feel rich mother nature in the city 
- Preserving Tama-river by CSR investment 
- Actuating CRM by Location-Based Service 
- People gathering to "Creative Spot", and communication arise 
- Elementry students, residents, designers, creates the city actively 
- Employment grow 
- Education of Tama-river penetrates 
- Shopping district's publicity increases 
- Increase Futakotamagawa attractivness 

 

 
Figure 35.DSA.Phase 4 to Goal 

  
 

 
4.14 FMEA 

 FMEA stands for Failure Mode and Effect Analysis, also known as FMECA (Failure Mode and Effects, and 
Criticality Analysis). FMEA and FMECA are not the same, as you can see from the definition of FMECA: ÒFMECA 
indicates that potential failures may occur that either: cannot be removed through re-design but can be avoided through 
preventive maintenance; or have a non-critical impact and therefore can be allowed to occur, with subsequent rectification 
through corrective maintenanceÓ (Haskins, 2011). The field of reliability would be verified through clearness of functions, 
and how they could fail, and the possible causes for each failure and its effect to the whole system. Regarding the FMEA, 
what is important here is to determine  
 To develop this idea, we preformed this in each scenario graph result (Annex 1.Result of Scenario Graph) to 
check the reliability considering the function, failure mode, cause of failure, effect of failure and action to correct. 
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Although, regarding the results, for the scenarios we preformed, No.1 and No.5 came up with clear and critical failures. 
Mainly the failure came from relying to the technology, full with failure model. This first helped to overcome the idea of 
thinking somewhat future-like city as Creative City. For the other scenario, we found out a lot of failure mode to 
understand what was wrong and would be needed to be fixed in going on with those scenarios. Especially the importance 
to sustain originality was crucial, since the ideaÕs we constructed were basically based on some reference that has already 
been performed. Not just coming to think a new solution, it took us back to reconsider what is the significant requirement. 
Regarding the result, trying to exclude the factors and function from the brainstorming, we were able to reconstruct a new 
scenario based on the new idea focusing on Business-Eco system. 
 

4.15 Scenario Prototyping Rapidly 
	 	 	 This section explains the movie of scenario prototyping rapidly. This movie showed 6 things. 

(i) To information collected by Location Based Service in Futakotamagawa 
(ii) To tackle environmental conservation by Futakotamagawa and Okutama 
(iii) To get original goods of Futakotamagawa 
(iv) To be able to communicate with various people in the Creative Spot 
(v) To evolve the Creative City sustainably 

                This movie content is convinced by proposer Tokyu Corporation. It was also found that our scenario was 
promoted in a way that meets the proposal requirements. 
 

4.16 OPM 
Object-Process Methodology (OPM) is a holistic, integrated approach to the study and development of systems 

in general and information systems in particular (Siddiqi, 2011). As you can see from the model name, the model indicates 
the connection of objects and processes. We used OPM to determine the weakness from the results of each scenario graph 
(Annex 1.Result of Scenario Graph) regarding the To By Using method. Since our final solution did not come out as a 
product or an object, we used OPM for previous solutions we came up that were clearly objects. An example of OPM is 
shown in the Figure 36 indicates one of the products that would be used in the No.1 scenario. 

 
Figure 36.Sample of Object-Process Methodology level-0 

	 
Generally, from this we can clearly understand the object and process which goes on to check system functionÕs 

design with QFD1.2 & Cost-Worth Diagram. However, by looking through we found out that operating this needs a lot of 
effort in current technology, which became a risk to achieve the main goals. Also the goal we could have achieved was 
only Gather People; we found out that using Touch Panel would not fulfill the other final goals. The calculations of the 
amount of satisfactions are calculated in the quality scorecarding. 
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4.17 Project Priority Matrix 
Looking through from the center of the phase Tokyu Corporation, Project Priority Matrix is shown as Table 

21.Project Priority Matrix.  
Table 21.Project Priority Matrix 

 
 

In the vertical axis, ÒFeatureÓ is described from number of customers from outside Futakotamagawa, LBS user, 
sales of each shop, and Tama made wood consumption. ÒCostÓ describes the cost of system develop, maintenance, 
advertise, and wood expenditure. ÒTimeÓ refers to the speed of market penetration. In our proposal the central stakeholder 
Tokyu Corporation is responsible for the initial cost (See also Pugh Concept Selection). So, the ÒCostÓ priority becomes 
the least. Comparing ÒFeatureÓ and ÒTimeÓ, ÒTimeÓ exists rather longer throughout the whole project which we think the 
priority not high as ÒFeatureÓ. As a result, the priority order is ÒFeatureÓ, ÒTimeÓ and ÒCostÓ. 
 

4.18 Design Structure Matrix 
 We expressed the flow of the activities of phase 1 to phase 4 by using Design Structure Matrix. The activity A, B, 
C and D enclosed in red box are parallel processes. The activity I and J enclosed in green box are coupled processes. The 
activity A, B, C and D correspond to phase 1 whereas G to phase 2, H to phase 3 and I, J, K to phase 4. There are 
feedbacks in the end of each phase therefore the activities A to F are repeated as the phase is forwarded. 
 

 
Figure 37.Design Structure Matrix 
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4.19 Quality Scorecarding 

 Quality Scorecarding is a tool to check if the model is satisfying the requirements and the goals. The equation of 
transfer function is described as Y=F(X, V). Project objective stands for the biggest Y, which is defined as a number to 
maximize. X stands for control factors and V for Noise. For big YÕs there are many small yÕs which these describe the 
objective measures like system EM level. For Big X, there are also XÕs which indicates that there are multiple control 
factors (Kim, 2011). 
 In our group, we preformed this to see if the measures can actually maximize the project objective which is to 
realize Business-Eco System in Figure 38. The objective measures came from thinking how to make profit using touch 
panels, which the touch panel idea refers from the first interview and observation. Main components are specified through 
OPM, adding some information like to V to break OPM connections. 

 
Figure 38.Quality Scorecarding 

 
 The results obtained from here helps to draw new CVCA while thinking through the CVCA which was in the 
basic concept when using this method. But since when we actually used this, we were pretty sure the basic direction to 
solve the whole problem was wrong, we nearly used this method to just clarify the transfer function will not work. We 
obtained that actually the ÒLocal gaming at Futakotamagawa using the Touch PanelsÓ was a mistake, not even satisfying to 
maximizing biggest Y. 
 

4.20 Function-Structure Map 
 We used the Function-Structure Map to clarify and stratum the necessary functions for Business-Eco System. 
From the map, the function weight applied from QFD became clear and understandable. 
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Figure 39.Functional-Structure map 

	 
4.21 Design for Variety 

 The Design of Variety method was unable to apply for our theme. This method analysis various subdivided 
design to determine the effective design but it was not applicable in an occasion in time series. Even though we could not 
completely adapt it, we partially used in a way to unify the variety and visualize in Pugh concept Selection.  

 
4.22 Environmental Complexity/Recyclability 

It is described in Ò4.21 DSAÓ. 
 

4.23 Serviceability 
The proposed system has various functions. The following shows the Service Matrix mainly woodworking 

experience as an example of its various services. Because woodworking has risk of injury, the service including that can 
handle the case. 
	 

4.24 Net Present Value Analysis 
NPV predicts investment, costs, and costs, and represents the value of the project. Net Present Value (NPV) 

Analysis is described by the following formula. 

∑
+

=
i

i
i

Rate
Value

)1(
NPV     (4.24-1) 

Rate: Discount Rate 

Valuei : Profit after i years 
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Profit will not be obtained immediately after introducing the services. However, continuing 
the services, it is estimated to obtain huge profit.  

 
4.25 Mind Map 

 Figure 40 visualizes and shares ideas based on the interview and observation at Futakotamagawa. From this we 
overlooked the position of our solution in the overall elements at Futakotamagawa. 
 

 
Figure 40.Mind Map 
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5. Design Recommendation 

	 The Tama-river is one of the most important roles in the site view of Futakotamagawa, becoming like a 
monument. However its upper stream if formed by nearly 60% by Japanese cedar and Japanese cypress which is feared to 
become ruined because lack of domestic-wood demand. If the upper stream forest desolates, the risk of flood and 
exhaustion increases. So in order to avoid these risks, we aimed in constructing a Business-Eco System to realize Creative 
City by converting the weakness to strength. Futakotamagawa has a face of ÒConsumption CityÓ its various consuming 
places like rise shopping mall. Therefore, we thought to enhance upper streamÕs wood demand in Futakotamagawa. 
	 Regarding To By Using method, our proposal is divided into four phases. The specific explanation is as follows. 
 
(i) Acknowledge 

	 In phase 1, the Tama-made wood consumption and usage of LBS are linked inside the rise shopping mall. 
Consumer will obtain information through a tree interface like Figure 41. The roots of the trees refer to the galleria in rise 
shopping mall, the leaves as the tenants. The original design of the galleria comes from ÒTama-riverÓ. On the other hand, 
the tree illustration indicates the trees in ÒOkutamaÓ which is the upper stream water source of Tama-river. When the 
customer shops at rise, customers achieve points and the tree grows. This point is compatible with Tokyu cooperationÕs 
credit card named ÒTOP CardÓ. By saving points at various shops, the interface shows some new features(Figure 41). The 
saved points can also be exchanged into co-lab designed original products like wooden study desk, wooden stationary, and 
wooden dishes. For these products, the materials all come from Okutama. At the galleriaÕs event, customers can also 
experience wood-woks. It is also possible to go to an Okutama tour by using up the points. The advantages to the 
customers are information and points, which reflect the ÒTree GrowthÓ. The advantages for tenants which is the customer 
movement, is visualized from the tree. 

 
Figure 41.Linked tree and rise6 

 
 

	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 

	 http://www.wanpug.com/illust225.html	 
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Figure 42.Sample of Tree Growth7 

 
 

 
Figure 43.Overall Growth8 

 
 

(ii) Expand 
In phase 2, the LBS in phase 1 will expand and cover the entire business areas. This will provide opportunities 

to come to Futakotamagawa and also appeal information that will not be able to feel by only shopping. The tour content 
provided in Phase 1 would have new features. Also a wood-work art exhibit event cooperated with the shopping district 
will take place to make stronger connection and enhance activities between rise and shopping district. 

 
(iii) Establish 

In Phase 3, the LBS tree grows inside the forest, synced with the actual tree and forest in Okutama. The 
acknowledgement of Okutama increases throughout rise customers and local residents improving relationship. OkutamaÕs 
crops and natural water will start to be provided in Futakotamagawa. A temporary store space will open in the galleria 
providing to shopping district shops at Futakotamagawa, and to farmers in Okutama. 

 
(iv) Develop 

In Phase 4, Okutama-woods will be used widely in Futakotamagawa for boardwalks, river banks, and for parks. 
The design would be created by co-lab, local students and residents, assuring the quality and resident participant at the 
same time. The creators, students, and residents will start to have emotional attachment and gather to ÒCreative SpotÓ and 
communicate. From this, education and understanding of Tama-riverÕs environment improves, enhancing various types of 
peopleÕs communication. The upper stream water source areaÕs wood usage scheme becomes a model for a sustainable city 

	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 

 http://www.wanpug.com/illust225.html	 

 http://www.wanpug.com/illust225.html	 

―  684  ― ―  685  ―



49 

development with forestry control. Tokyu Corporation plays a role as a facilitator of using woods which leads to creating 
job offers. ÒThe city where we feel rich Mother NatureÓ, surely increases the cityÕs value. 
 

6. Competitive Analysis 

6.1 Financial affairs: Profit and loss of operation and development. 
Forecasting of Tokyu Corporation's financial affairs in Business-Eco System, our suggestion is shown in 4.23 NPV. 
As an abstract, the phases from the 1st to the 3rd are time of investing. Total costs for the first six years of this 

project may be larger than total profits for the same periods, so 300 million yen must be secured for investment in advance. 
However after the 4th phase, regarding the increase of constructing parks and facilities, total profits of this model will be 
exceeding total costs. Especially after 10th year, more than 800 million yen will be anticipated as the operating profit. This 
assumption is calculated plus the value using wood based key phrase ÒThe city where we feel rich Mother NatureÓ. 

For the discussion how long this operating profit continues, we have some estimation. It is continuous as 
maintaining work basically for increasing advantage of wood to be maintained. It continues because of the very long term 
regarding expanding area using wood, thinking relation between life time, and exchanging of wood. There is an opposite 
argument whether this operation can continue for such a long term. First, basically wood needs maintenance. The more 
you care about wood, the more attractive it becomes which means maintenance work is necessary. Secondly, wood should 
be eventually replaced at the end of its life cycle. This is also, maintenance. So, it takes long time for this operation. 

Although about forecasting this operation, how Tokyu Corporation will play a role as a facilitator considering 
relationship between stakeholders is the most important issue in this project. About this, we consider that it seems that 
Business-Eco System suggested chooses the way to realize that because of that Business-Eco SystemÕs solution is 
satisfying needs of stakeholders which joins each phases which means it is a realistic method. 
 

6.2 Development and risks 
Developing Business-Eco System may take more than 10 years. Each phase includes buffer time of about 6 months 

on top of the initial discussion period. Though, it is unlikely to take more than 6 years of investment from Phase 1 to Phase 
3. However, as mentioned before, costs and profits after Phase 4 will be reversed with the increase of construction-related 
works like parks and facilities. Particularly after the 10th year, more than 800 million yen of operating profits are expected. 
Risks are risks, but are profits in advance. 
 

6.3 Financial feasibility and its methods 
Possible methods have been mentioned in our solutions. As covered in 6.1 and 6.2, operating profits are expected 

to be achieved from the mid-term of 10-year plan despite the initial risks. Regarding that, existing resources are utilized 
and applied in terms of technology and infrastructure. Feasibility looks rather favorable based in this aspect. 
 

6.4 Competitions, competitive areas and products should be identified to find out what should be done. 
Although there are many other city developers against Tokyu Corporation, Tokyu Corporation has its 

advantageous position at Futakotamagawa in the following are. 
- Transport 
- Rise creators 
- Local foundation as facilitator 
- Rise: symbolic place as consumer town 

 
6.5 Analysis 

Financial values of our proposal, "Business-Eco System" are explained as above. We have mentioned that the total 
values are expected to be more than NPV results as Business-Eco System can create additional values. Expected total 
values are mentioned in "GOAL" in DSA of 4.13 including financial assumptions as you see below. 

- Can feel rich mother nature in the city 
- Preserving Tama-river by CSR investment 
- Actuating CRM by Location-Based Service 
- People gathering to "Creative Spot", and communication arise 
- Elementry students, residents, designers, creates the city actively 
- Employment grow 
- Education of Tama-river penetrates 
- Shopping district's publicity increases 
- Increase Futakotamagawa attractivness 
- Rise: symbolic place as consumer town 
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7. ALPS Roadmap and Reflections 

 Roadmap in our ALPS project is shown in Figure 44, 45, 46. We successfully applied 12 tools during ALPS 
workshop and obtained the key moments ÒAhaÓ, ÒOopsÓ, ÒEurekaÓ. 
 

7.1 ALPS Workshop No.2� to No.3 
After workshop No.2, we did interview, observation and studied about Futakotamagawa. Then, we did 

brainstorming and Scenario Graph, which madeÓ Local gaming at FutakotamagawaÓ. This solution aimed to installing 
digital signage throughout the town to give user an incentive to buy with reduced price. We assured that this solution 
increases the majority and lead to the development of the city. That was ÒAhaÓ. 

We did analysis based on this scenario, created a prototype, and presented at Workshop No.3. Figure 44 is analysis 
of what we did. However, this scenario was considered taking huge cost and using too much underdeveloped technology. 
We needed to think again about feasibility of this. 

 

 
 

Figure 44.ALPS Roadmap(ALPS Workshop No.2 ~ No.3) 
 
7.2 ALPS Workshop No.3� to No.4 
After workshop No.3, we noticed very important problem while studying Futakotamagawa. That was the second 

ÒAhaÓ. The issue was flood of Tama-River, flowing along Futakotamagawa. As long as Futakotamagawa is in fear of the 
flood, we thought that Creative City canÕt be achieved. So we had to consider a new solution to solve both Business-Eco 
System and the preservation of the Tama River. Therefore, the solution from Scenario Graph was to hold the Workshop 
about floods in Futakotamagawa and gather diverse human resources. This led to the idea of preserving Tama-river and to 
come up with various ideas which was ÒEurekaÓ. Then, we described the Prototype in Workshop No.4.  However, we 
couldnÕt explain about difference between general public workshop and our original workshop in Futakotamagawa. This is 
the moment ÒOopsÓ. In addition, Service Map surrounded by dotted line in the lower right shows an analysis carried out 
by Workshop No.4. 
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Figure 45.ALPS Roadmap(ALPS Workshop No.3 ~ No.4) 
 

7.3 ALPS Workshop No.4� to No.5 
We did Brainstorming and Scenario Graph many times after studying, interview and observation. However we 

noticed that one scenario canÕt solve that Business-Eco System and preserve Tama-River at the same time. ÓAhaÓ and 
ÒOopsÓ occurred simultaneously. Using Scenario Graph and considering many solutions, we implement Pugh Selection. 
As a result, we made hypotheses that our Business-Eco System could be achieved by dividing into four phases 
ÒacknowledgeÓ, ÓexpansionÓ, ÓestablishÓ, ÓdevelopmentÓ. This was ÒEurekaÓ. Then, it carried out many tools to 
understand the current states of Futakotamagawa. After that, we were confident to be able to use tools with time sequential 
as one cycle. Tools are CVCA, Wants Selection, Value Graph, and QFD. That was ÒAhaÓ. From there, we analyzed 
repeatedly and used our original tool DSA, which visualizes roles, values, connections, requirements of stakeholders with 
time sequential. This is another ÒEurekaÓ. Then we considered details of the solution we had proposed. 
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Figure 46.ALPS Roadmap(ALPS Workshop No.4 ~ No.5) 
 
7.4 If we have an ALPS project again 
We mention following three points. First, project management should be taught more deeply at ALPS No.1. In 

particular, not only leader ship but also follower ships are important. If we can do with same members, we could build 
much better solutions like this. Second, it is necessary to teach about how to apply tools for social systems. Since many 
exercises and tools are technical, many students thought that tools were not useful for social system. Fortunately, we knew 
that tools are supposed to be to be used as tools and if it was difficult to use, minor changes which can be explained logical 
were necessary. However, students like our group that recognized about how to use the tools, was completely the minority. 
Third, we want to more non-faculty advisors. We learned how to use the tools and during ALPS from last year's students 
and their advices made our solution better.	 
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8. Conclusion and Future Work 

 
Our solution we proposed is a Business-Eco System to realize Creative City in Futakotamagawa. However, to 

realize our so solution there are several issues to solve. The issues are listed as follows. Also when to solve is shown as 
Figure 47. 

1. Probability of the stakeholder participating 
2. Traffic problem for various people to gather 
3. Planning issues 

 
For the 1st issue, we think that the stakeholders will participate. That is because our solution satisfies every 

stakeholders wants and it has advantages in participating the solution. However, in a realistic term, the time period to 
inform and convince each stakeholder is necessary. 

2nd, there are already high traffic problems, and by increasing the customers from outside of Futakotamagawa 
local area will make the situation worse. To prevent and make the traffic better we can take measures in Phase4. For 
example, using woods throughout the site will enhance relax effect to lower stressed problems against traffic. Moreover, 
by enhancing communication will lead to other and more solutions.  

 For 3rd, we think that this whole plan will finish during 10 years. Since this is thought in the fastest plan, there 
are strong probabilities in changing the road map longer. However, even though the plan schedule changes, the by 
having a facilitator within the stakeholder will improve leadership by sharing the entire vision of goal through our 
method of Business-Eco System, sustaining development.  
 

 

Figure 47.Gantt Chart 
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Annex 3.Requirement Analysis Part.2 
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