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1.3 Approach 

This paper proposes a decision support tool for co-ordination of organizational structure by analysing 
products and people who are involved in product design from the viewpoint of capability. In this 
paper, a product and organization are modelled in a computational form. By analysing the product 
model, organization of people is determined from a holistic viewpoint. In addition, analyses of the 
organization model show possible pitfalls in an organization from a focal viewpoint. 
Communications are depicted in two forms. On the one hand, communications are seen as something 
required to fulfil the need to synthesize different capabilities. If a company wants to synthesize 
capabilities, people who have these capabilities need to communicate with each other. On the other 
hand, communications are something prescribed by the organizational structure. If people are placed 
in the same unit, it is quite natural for there to be communications among them. Relationships among 
capabilities are also depicted in two forms. On the one hand, the need for synthesizing capabilities is 
defined by products. On the other hand, the likelihood of synthesizing capabilities is seen as a result of 
communications among people. Therefore, the need for synthesizing capabilities, and thus, the need 
for communications are deduced from the product model. Subsequently, this leads to the co-ordination 
of organizational structure. In contrast, the existence of communications, and thus, the likelihood of 
synthesizing capabilities, is deduced from the organizational structure model. Consequently, it is 
possible to detect gaps between the communication required by products and the existing capabilities 
of the personnel.  
To describe and analyse a model, Multiple Domain Matrix (MDM) [Maurer and Lindemann 2007] is 
employed. As the perspective to co-ordinate organizational structure is limited to capabilities, 
excessively detailed modelling and analysis on the limited perspective may lead to a misunderstanding 
of the result. Furthermore, given the difficulty of correcting data, appropriate abstractedness needs to 
be considered. Therefore, MDM and structural analyses can be considered to fit the purpose. 

1.4 Position of this paper 

The authors have proposed supportive methods for co-ordinating the design/development process in 
terms of ease of management by structural analyses of a product to be designed [Oizumi et al. 
2011(1)]. Oizumi et al. suggested changing the design process to better manage product design, which 
is a rather temporal adjustment of ‘how we design’. However, fundamental changes in organizational 
structure are required for lasting adaptation. To complement this problem, the present paper proposes a 
method to co-ordinate organizational structure in view of fostering capabilities. And it rather focuses 
on a ‘fostering’ perspective on capabilities, whereas Oizumi et al. focused on an ‘utilisation’ 
perspective. 
There have been several proposed models for organization design [Stanford 2007]. Although most of 
them are qualitative models [Romanelli and Tushman 1994], some of them discuss the relationship 
between process (in this case, not only the design process but also the broader business process) and 
organization in view of capability [Galbraith 1974]. Romanelli & Tushman proved the necessity for 
fundamental changes in an organization as a way to compete under environmental changes through 
empirical tests. [Tulskie and Bagchi 2001] proposed an integrated network model of a company’s 
resources, capabilities, and strategic position, which they called Strategic Capability Networks (SCN). 
In SCN, capability is depicted as a connection between resources and strategic position (or value 
proposition). On the basis of SCN, it is possible to analyse quantitatively how to invest on resources in 
terms of strategic position and how much investment on a certain resource is effective. 
Deduction of organizational design by means of a computational model has been proposed [Kreimeyer 
et al. 2007], [Elezi et al. 2011]. Kreimeyer discussed the composition of integrated design teams of the 
simulation department and the embodiment design department from a capability point of view. Elezi 
discussed the structure of organizational units on the basis of the information transactions among 
them. 
[Sosa et al. 2004] discussed misalignment of product architecture and organizational structure by 
comparing the Dependency Structure Matrix (DSM) of the design interface and team interaction. The 
observed misalignments provide managers with insights into which team interactions should be 
enhanced. 
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discuss how to structure an organization by assessing how the strengths and weaknesses change when 
different structures are adopted. Though misalignment of product architecture and organizational structure 
were discussed by [Sosa et al. 2004], the proposed method can be used further for a wide variety of 
organizational structures. While [Sosa et al. 2004] discussed misalignment of product architecture and 
organizational structure by comparing different domains (component and team), which is applicable 
when an organization is structured in terms of product architecture, the proposed method assesses this 
misalignment within the same domains (design parameters, capabilities, and people). This is enabled 
by the elicitation of capabilities and connection of people and product by capabilities as bridges. 
Capability has already been discussed as a perspective to structure organization [Galbraith 1974]. 
Galbraith discussed the relationship between capabilities and organizational structure in a theoretical 
and qualitative description. The proposed model extends the theory into a more quantitative form, 
which depicts relationships between capabilities and organizational structure as a matrix (or network) 
as done by [Tulskie and Bagchi 2001]. While the SCN proposed by Tulskie and Bagchi focuses on 
diagnosing organizational structure, the proposed method focuses on morphing of possible changes in 
organizational structure. 
However, the existence of other perspectives on organizational structure, such as geography, corporate 
culture, politics, responsibilities, and decision rights, must be considered as suggested by [Stanford 2007]. 
Moreover, it usually takes a long time before the effects of restructuring appear. Thus, it is quite rare 
to restructure an organization merely for one generation of a single product. In most cases, companies 
restructure their organizations towards several generations of multiple products. By considering the 
gap between reality and the suggestion of the proposed method, the suggestion should be used rather 
as a diagnostic tool to detect difficulties in the design of a product and/or in an organization. Even if 
modelling of several generations of multiple products makes it possible to suggest a more relevant 
organizational structure, the actual implementation is quite difficult owing to the considerable effort 
required to collect data. 
By considering differences in the time characteristics between a product and an organization, the 
proposed method is more suitable for matured products rather than those whose structures are 
comparatively stable over time. To apply this method to rapidly growing products, further abstraction 
of the product model should be considered. 
In conclusion, this paper proposed an integrated model of a product and an organization. It leads to the 
following conclusions: 

• The model enabled computational co-ordination of an organizational structure in view of its 
fostering capabilities. 

• Analyses of gaps between required and existing relationships in the respective design 
parameter, capability, and design resource domains allow detection of difficulties. Thus, it is 
possible to discuss co-ordination of organizational structure in relation to capability and a product 
it designs. 

• Gap analysis also suggests measures to improve the organization in terms of not only 
restructuring of the organization but also local improvements, such as design reviews. 

• The proposed method considers capability as a clue to co-ordinate organizational structure. 
Incorporation of other perspectives, such as responsibilities and decision rights, may extend 
the proposed method and lead to more relevant co-ordination of organizational structure. 

• Different time characteristics of products and the organization need to be considered. 
• There might still be room for improved data acquisition, because it is burdensome for 

managers and designers to collect data. 
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