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Abstract N°011-0894

The house building operations seem not to attract enough attention from the academic
world albeit their importance to our life, to any national economy, and in addition to the
fact that these are amongst the oldest production operations being performed
throughout the entire existence of the mankind. We sustain that there is a lot to learn
from the house building operations in terms of customer focus and operations
coordination between SC stages. Furthermore, these operations might profit from the
inputs of modern SCM theories. The customer is an integral part of any SC. the core
functions in the value creation for the customer include design and production. In the
housing industry, these core functions usually works each as a stand-alone company
making up altogether a SC that this study will analyze at the light of modern lean SCM
concepts to shed the light on their unnoticed affordance, strengths and weaknesses.
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Introduction

The house building production operations seem not to attract enough attention from the
academic world albeit their importance to our life, to any national economy, and in
addition to the fact that these are amongst the oldest production operations being
performed throughout the entire existence of the mankind.



Today, the house building production operations have become even more complex.
They combine craftsmanship, innovative technologies and increasingly complex
industrial production techniques that should have more awakened the academic
attention.
To this end, on the one hand, we would like to think and sustain that there is a lot to
learn from the house building operations in terms of customer focus and operations
coordination between stages of the supply chain (SC). On the other hand, these
operations, though seemingly sticking to their traditional modus operandi, might profit
from the inputs of modern theories of the supply chain management.
The customer is an integral and an important part of the supply chain whose purpose,
according to Chopra (2007), is to satisfy the customer needs (primary feeds of any
meaningful design) and generate profit for itself. On the other hand, the core functions
in goods or service creation include design, production and marketing & sales.
Interestingly enough, in the house building sector, each of these core functions usually
works as a stand-alone company making up altogether a supply chain that this study
will analyze at the light of modern lean supply　chain management concepts to shed
the light on their unnoticed affordance, strengths and weaknesses.

Time-lined integration with “stage-by-stage”-based homogenous teams

When American manufacturing companies realized in the 1980s that they were losing
their market share and global leadership to their Japanese competitors, the “throw over
the wall” approach (Womack at al., 1991, 1996; Detouzos, at al. 1990) was pointed to
and singled out as one of the main causes. The long lead time in terms of product
development and production, and many product quality problems were identified as due
the lack of close cooperation, coordination and integration between design, engineering,
production and marketing.
In fact, the marketing after survey-based field studies would determine and/or define the
wants and needs of the customers, and then would throw them over the wall to the
design that will translate them into the blue-print that will be in its turn thrown over the
wall to the engineering. And the latter after working on the blue-print to determine the
specs of needed materials, etc would throw it over the wall to the production that will
make the product to be handed over to the marketing and sales.
This time-lined “stage by stage” approach to product development features a number of
advantages. First, the product development is easy to track as everybody knows
whether it is at the design, engineering or production stage. Second, product
development progress is also easy to evaluate since each stage knows not only the
quantity or volume of the work performed so far but also the estimate of the remaining
time to complete the whole work. Third, at each development level, teams being made
up of homogenous background members – team of designers only or engineers only--
are more cohesive, and as such they are more efficient. Such teams can rely on the
inputs and contribution from all the members and from each individual member. At last,



the interchangeability of team members or even of a whole team by a new one without
any major negative impact constitutes another positive feature of this approach.
But if the product does not conform to the needs and wants of the customers as
identified and/or defined in the result of a market research, it will be thrown back over
the wall to the production. If the production realizes the product was rightly made, i.e. it
is of the good quality as it conforms to engineering and design specs, the blue-print will
be thrown back over the wall to the latter functions for correction and/or revision. This
approach is time consuming, because a slight error – errors always occur and are more
frequent for quite new and innovative products -- at the design level, for example,
resulting in a defective product would require that the cause of the defect be examined
sequentially and successively at the production level, then at the engineering level
before reaching the design that would identify or correct it and would send the product
blue-print back to the engineering, and from the latter to the production.

Integrated heterogeneous team approach

On the other hand, in the Japanese management setting, the approach to the product
development was recognized to be quite different. The product development is not
linear but the process involves people from all the concerned and interested functions,
i.e., marketing, design, engineering and production, making a single work team (Nonaka
et al. 1995; Detouzos, 1990).
For a team of heterogenous members, it always takes some time before the members
could know well each others, get familiar and develop the team spirit necessary for any
team to perform efficiently. Besides, work progress is difficult to evaluate or to measure.
A new member would have problems integrating the group and understanding the
whole state of affairs especially when he joins the group at an advanced product
development level. And replacing a whole team by another for the same project might
only mean starting anew the whole process.
But quality problems can be identified at the development level. The manufacturing
people could, for example point to the designers and/or engineers the difficulty or
impossibility of the manufacturability of the designed parts or required particular specs.
The marketing people could even reject, at the design level, some engineering prowess
features that might increase only the product cost whereas they are not needed by the
customers likely unwilling to pay for them. As regard the product development
processes, Japanese organization functions were said to work in an integrated way with
the heterogeneous team, whereas their American counterparts were known as working
in a time-linear and sequential way, in isolation with homogenous stage-by-stage-based
teams.

JIT/lean-based integration of production processes

Furthermore, the Japanese production processes were/are integrated by the use of the
just-in-time/kanban production system that synchronizes perfectly the flow of products



and information, reduces the production lead time and the volume of costly inventory to
their minimal level, and does not tolerate both defective process operations (see
importance of TPM) and the production or use of defective items. The just-in-time
production system famously known for its effective and substantial contribution to
reducing production-related wastes and costs while increasing at the same time the
productivity and product quality was qualified later at the end of the 1980s as a model of
the lean production system (Womack et al.1991).
It is worth noting that the “lean” production system is not something of the 1990s. It is a
decades-old reality but the term “lean” to refer to that reality and qualify it was created in
the early 1990s. It is a renaming of the JIT system that has been used by Toyota since
the 1950s.
In the 1980s, a record number of American companies adopted and/or introduced
Japanese product development and production methods. Many successful cases with
astonishingly spectacular results were reported (Schonberger, 1982, 1986).
Unfortunately, many of those results were not sustained over a long period of time as is
the case in Japan. Why?

JIT/lean-based Integration of the chain of value creating companies

A close examination of the Japanese company organization brings to the light the fact
that Japanese manufacturing firms use the JIT/kanban system to integrate not only their
internal production processes but also all the production processes of the main
suppliers. As a result, Japanese supply chains look as lean as companies that are part
of their respective supply chain structure. Moreover, they consider their supply base to
be very critical in the process of value creation for the ultimate customers. That is why
suppliers have always been considered by the customer companies as cooperative
firms, partners and/or members of their respective extended family.
In order for western companies to emulate the Japanese ones, the concept of supply
chain management emerged then in the academic world in the 1990s as the key to
sustaining the competitive advantages in terms of cost, quick delivery time, and product
quality, etc.
As one can see, the supply chain organization is not new in Japan, neither are the lean
features of the supply chain’s company members. But the term of supply chain
management referring to this other old reality is quite new.
On the other hand, it was observed unfortunately that the JIT/kanban system in the
western companies was/is implemented only at one stage of the supply chain, usually at
its core or central stage whereas in the Japanese context, it spans the entire supply
chain, and is considered part of the supply chain integration elements (Kupanhy, 2006).

Ignored role of end-users as a supply chain stage in the value creation

It is worth bringing to the light the fact that supply chain organizations, both in Japan
and outside Japan as well as related studies focus only on those supply chain stages



that create value, with a pronounced emphasis on the central stage and the way the
latter coordinates other stages of its supply chain structure. As shown in Figures 1 & 2,
the central stage (in red in the figures) might be a manufacturing company
(manufacturing sector) or retailer (distribution and retail businesses)

Figure 1: Model of supply chain in the retail industry

Figure 2: Model of supply chain in the manufacturing sector

Unfortunately, the last stage of any supply chain structure, i.e., end-users that make the
market are the elements of the supply chain that is paid almost no attention in the
management of the supply chain in practice as well as in theory. The focus in the supply
organization and management is much more on the product being created and the
supply chain stages that create it than on who really needs it at the end. It seems
normal.
In the marvelous framework of the qualify function deployment (QFD) approach (Chase
et al., 2007), it has become a common knowledge that once the desires, needs and
wants of the end-users have been collected by the marketing and transmitted to the
design, the customer is no more associated, no more needed in the process of
translating those desires and needs into a product design & specs and in its production,
i.e. the value creating processes.

Customer base (end-users) as the most important driver of the SC

We are however quite stunned to see how the end-user seems ignored in a spectacular
manner and is thus absent or not associated at all in the value creation processes.
We sustain in fact that the strength of the supply chain structure and even its existence
or raison d’être is to be found in the customer base (end-users).

End-users as the unique source of the supply chain financial flow

Furthermore, if the goal of any business enterprise is to make money (Goldratt, 2004),
the customer base as a supply chain element is the only true and real source of all the
money flowing and being shared within all the different stages that make up a supply



chain. As a matter of fact, the money that moves upstream the supply chain stages has
for ultimate source the end-users. The financial upstream flow is as important, as critical
as the flow of materials going downstream, as well as the flow of information that
streams both upward and downward the supply chain.

End-users as the main driver of the supply chain’s material flow

The customer base as the end of the supply chain structure is the stage that pulls
downstream the product in the lean/JIT supply chain, i.e. the demand of the ultimate
customer triggers backwardly the upstream production operations throughout the entire
supply chain and forwardly the downstream movement of the product being created.
Even in the conventional “make-to-stock” production system, stocks are just “ponds of
products”. And a pond of stocks will not convert into throughput (Goldratt, 2004), i.e., it
can not generate the money that keeps, like the blood in a living body, a business
organization alive unless the pond is transformed into a flow. The pond of stocks will
give rise to a stream or flow only and only when pulled by the customer (or end-user)
demand.
Besides, it is known that if stocks do only stagnate to make ponds instead of flowing,
they are only increasing the costs of the products, and not generating the necessary
cash flow. Without the flow of cash that causes the flow of products the whole supply
chain (i.e. company members) would be at a high risk of starving (for cash), getting
anemic and even dying!

“Obvious” evidence of the customer base importance

We are thus reasserting the common and “obvious”, yet apparently un-noticed evidence
that the end-user is the ultimate source of the cash flow within the supply chain. It’s the
cash flowing from the end-user that makes possible the flow of products and information
within the supply chain. The production cost at each supply chain stage contributing to
the value creation is 100 % supported by the end-user, and any profit made is also at
his total expenses.
The price a customer pays for the finished product to the company that delivers it to him
includes the price of raw materials and material flow, the price of the information and its
flow, the price of all the stages of the supply chain that added value to the raw materials
in order to transform them through various steps into the final product. It is worth
reminding that price always refers to both production and logistics costs in addition to
the profit made.
When we pay for a locally produced can of orange juice, we pay also the steel
company, the mining company (that are not necessarily in the same country as the juice
producer), the farmer, and all those who contributed to its production, directly or
indirectly.
Why, in the framework of supply chain management, the most critical stage that justifies
the existence of the supply chain structure or organization itself is paradoxically not



involved (in most industries) by those who design and create the products needed by
the market? While wondering whether to initiate or not a research project in order to find
a possible answer to this critical issue, we realized at the same time that in the house
construction industry which is very familiar to all of us, the focus has always been on the
end-users.

Lack of interaction between designers and customer base in the repetitive

manufacturing

When one looks at any conventional supply chain structure (i.e. part of the supply chain
that can be managed), the designer seems to be the starting point as regard the product
creation, the customer being only the final destination the finished product is going to
land at. No direct link or interaction seems to exist between the two elements of the
supply chain.
In the manufacturing sector with repetitive operations (referred to here as repetitive
manufacturing) such as the automobile industry, designer and end-user never or
seldom interact. The contact between designer and end-user is hardly established and
seems thought of as though it were unnecessary. A look at the automotive or aeronautic
companies leaves the impression that the starting point in the product development is
the design office, and that it is the creativity of designers that drive the supply chain.
Designers develop new products that will trigger supply chain production operations in
order to create the value that will give birth to　a new product. And once the product is
made, it will be marketed to the consumers or end-users.
In fact, in the product development process, the creation starts however with (implicitly
or explicitly) identified or expressed needs and wants of the end-user, and not with the
designer who is supposed to convert those needs and wants into the product.

Intensively close relationship between designers and customer base in the house

building industry

Contrary to the repetitive manufacturing, in the house building businesses, the designer
is not left in the back office. The architect designer interacts first hand with the customer
in order to understand his desires, needs and wants and to convert them into the
product, i.e. house design. The next step consists for him in interacting with the
construction company. He monitors the entire construction process to make sure the
product is being made according to his design specs that are pure reflection and
expression of his customer’s needs, wishes, desires and wants.
He is the coordinator at the fore front. He interacts directly with the end-user, the
engineering and the construction companies.
Furthermore, the house as a finished product is not delivered to the end-user directly by
the construction company, but to the architect designer who will check its conformance
to his specifications, and who will deliver it to the end-user, i.e., the house owner. And



when quality problems, such as rain water leaking from the roof, arise during the usage
the after-sale service is assured by the design office which in turn contacts the
concerned parties. In fact, the customer logs his complaints not to the construction
company that built the house but to the architect designer or architects office.

Supply chain structures: repetitive manufacturing vs. house-building

A comparison of the supply chain structures in the manufacturing industry in general
and in the house building is very revealing.

Internal and external supply chain structures

A close observation of the structure of the supply chain in the repetitive manufacturing
industry shows that there are in fact two supply chain structures, one internal and the
other external to the company. Design, engineering, manufacturing (and marketing &
sales) make up the internal supply chain structure of manufacturing companies. The
customers, the distributors, the manufacturer itself, its suppliers and suppliers’ suppliers
make up the external supply chain. Supply chain refers in general to the external supply
chain a company belongs to as one of its elements or stages. Each stage usually has its
own internal supply chain (Figure 3).
In the internal supply chain, once the product has been delivered to the production that
triggers the production operations through the entire external supply chain, designers
and engineers are no more involved. The approach is sequential and linear.

Figure 3: Internal and external SC of manufacturing companies

Double structure of two external supply chains

In the housing construction industry, design, engineering and production consist each in
an autonomous and independent company. The design or architects’ office, engineering



company and the production or construction company constitute altogether an external
supply chain in the process of value creation. The core or central stage in the value
creation is the design office. The second external supply chain is made up of the
construction company, its suppliers of the first, second, and third tier for example, and
the end-user. In other words, we are here in presence of two distinct external supply
chain structures that interact to create the value for the end customer (Figure 4).

Figure 4: Interaction between the two external structures of the housing
building industry

Concluding remarks

The supply chain structures of the Japanese repetitive manufacturing companies are
lean and integrated. Each stage of the supply chain organization is integrated thanks to
the use of the JIT/kanban system, and the same kanban system integrates also all the
other elements of the supply chain (role of supplier kanban). The main blur is their lack
of integration of the end-user. If his voice happens to be heard, it is always heard
indirectly as the customer never communicates with those who make the products he
desires, wants or needs.
The housing construction industry features an interaction of two distinct supply
structures. The design-engineering-design-construction-customer supply chain of the
house building offers the immense advantage of putting the customer at the center of
the supply chain. The designer interacts directly with the customer, and acts as his
representative when dealing with the construction company.



In the housing building sector, everything begins with the end-user and ends with the
end-user (often referred to as client by both designers and constructors). The customer
is thus both the beginning and the end point. He initiates the product idea and gets the
product at the end. The importance of the customer in the product development can well
be estimated by examining the total time an architect devotes to his customer before
starting the design, during the design and the construction periods.
On the other hand, the supply chain structure for materials flow to which belongs the
construction company is known to be decades behind in terms of modern concepts of
supply chain management. The construction companies making up a supply chain work
either on the traditional make-to-order with long lead times or on the make-to-stock with
large inventories. They are not integrated and not lean. Such supply chains suffer from
the bullwhip effects and needs modernizing.
Both supply chains of the house building are not really managed and one can hardly
speak of supply chain management. Usually, the architect would choose the constructor
through the bidding system and the constructor will do the same with parts or materials
suppliers. Modern supply chain management concepts plead in favour of long-term
relations based on mutual trust and understanding, on win-win deals and on true
partnership! Of course due to the fact that each element of the supply chain works in
isolation, they cannot integrate their information system that would allow them to reduce
the lead time. Although supply chains or networks do exist in the house building
industry, the concept and practice of supply chain management seems however
inexistent.
Although the designer seems at the fore front, coordinating operations with the building
company, architect office and construction company do not integrate however their
competence nor collaborate as a single virtual company
The central and pivotal role of the designer can be observed in the fact that the final
product in the housing building bears the signature and the mark of the designer, not of
the constructor. This might be due to the fact that architecture since the ancient times is
seen art work although it involves nowadays a lot of engineering.
At last, let us not forget that the customer of the housing industry is most of the time a
single individual whereas the repetitive manufacturing is characterized by mass-
consumption that can make it difficult, even impossible for a designer to interact directly
with all the end-users. But not being able to deal with the mass of consumers is not an
excuse for not dealing with them through the sampling.
The most important lesson　learned here is that both repetitive manufacturing and
house building sectors have a lot to learn from each others.
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