N

N

Application of Mass Customization in the Construction
Industry

Kim Noergaard Jensen, Kjeld Nielsen, Thomas Ditlev Brunoe

» To cite this version:

Kim Noergaard Jensen, Kjeld Nielsen, Thomas Ditlev Brunoe. Application of Mass Customization
in the Construction Industry. IFIP International Conference on Advances in Production Manage-
ment Systems (APMS), Sep 2015, Tokyo, Japan. pp.161-168, 10.1007/978-3-319-22756-6_20 . hal-
01417455

HAL Id: hal-01417455
https://hal.science/hal-01417455
Submitted on 15 Dec 2016

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://hal.science/hal-01417455
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

Application of Mass Customization in the Construction
Industry

Kim Noergaard Jensen, Kjeld Nielsen, Thomas Ditlev Brunoe

Department of Mechanical and Manufacturing Engineering, Aalborg University
knj@m-tech.aau.dk

Abstract. This paper is based on the assumption of that Danish companies in
the construction industry can benefit from the advantages inherent in the use of
Mass Customization.

Mass Customization is a production strategy that focuses on offering custom-
ized products, at a low cost. Exploiting of principles in Mass Customization,
like standardization of modules, configuration and flexible production, makes it
possible using a variety of tools to composing and producing customized prod-
ucts for commercializing at similar conditions as serial produced standard prod-
ucts.

The research contribution of the project is to clarify the situation of “where
we are today” and to determine the development potential for the companies,
and since it is early days in the project, the statistical material will improve
when involving more companies in the workshops.

Keywords: Mass Customization, Construction Industry, Increased Productivi-
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1 Introduction

The construction industry employs approx. 25% of the private workforce in Denmark,
and the industry is currently facing a number of challenges, including a lot of burden
on costs that makes companies continuously searching for initiatives to reduce pro-
duction costs to meet competition.

The productivity in the Danish construction industry has doubled since 1966,
which is significantly less than the construction industry in other European countries,
but also less compared to other sectors in Denmark (fig 1).

Increasing industrialization has achieved results in other industries in Denmark in
terms of increasing productivity. We interpret increased industrialization as increasing
utilization of new technologies for production, streamlining and constant development
of production processes and other correlated support processes.

One of the reasons that construction industry having less degree of industrialization
is that construction industry, opposite the standardized products that formed the basis
for the industrial revolution, is very different and often one-of-a-kind, and therefore it
may seem difficult or challenging to streamline and optimize processes as “assembly
line production” [1], [3]. However, over the past decades, industrial production has
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Fig. 1. Labor productivity by industry, unit cost and time (Year (index 1966 = 100,
1966-price level chain figures) [Statistics Bank NATP23])

gone through a process in which more and more companies are offering customized
products [9] “at a price near Mass Production [1] “under the production strategy
called Mass Customization [7]. The construction industry's traditional demand for
customization e.g. distinctive architecture, function, quality, timeframe, environment,
is difficult to reconcile with traditional industrialization (standardization, Mass Pro-
duction). However, Mass Customization characterizes the requirement of flexible
products and processes.

In Mass Customization, applied IT tools like automated business process, product
configurators, flexible production processes, and product design allows customization
where the end customer can choose from millions of product variants and chose the
flavor that just matches unique needs for a low price (cost minimization) [5], [7].
These principles are widely and with great success used in e.g. automotive and com-
puter industry [7], [8].

The applied principles behind Mass Customization enable industrial production of
customized products [7], and for the construction industry, a great potential may re-
sult in applying these principles, as they face the challenge of producing products
with high variance and often one-of-a-kind production [5].

Some segments of the construction industry have already implemented parts of
Mass Customization where manufactures of windows, doors, kitchen, housing, and
bath products for example offering customized products manufactured in a highly
automated and flexible production [2], [4].

A current research project has as one of the objectives to increase knowledge and
utilization of Mass Customization in Danish construction industries. The objectives
are to make Danish companies in the construction industry capable of implementing
the principles of Mass Customization leading to increasing industrialization and
productivity.

Recent research shows that companies that utilize Mass Customization must have
three fundamental capabilities [8]:



1. “Solution Space Development; the ability to identify how customer requirements
are different and develop products that can effectively adapt to these individual re-
quirements through the product platforms or modularization”

2. “Choice Navigation; the ability to guide the customer to select or configure the
product that matches his requirements*

3. “Robust Process Design; the ability to efficiently to produce a large batch of prod-
ucts at low cost that typically is achieved by using the flexible manufacturing sys-
tems”

Furthermore, the objectives of the project are to develop these three capabilities for
companies in the construction industry by utilization of Mass Customization. These
companies will be able to realize a greater growth potential, as they will be able to
meet the needs from their customers faster and at lower cost [6].

This may also lead to, and increase in the ratio of exports in those companies, be-
cause development of capabilities focusing on a greater share of the market [6].

In relation to the three capabilities, the project includes for each of the companies
the following activities organized as conferences, networking, and workshops [8]:

e Solution Space Development:

— Make a screening of the current product structure to determine to which extent
modularization id used and identifying the variety in the product portfolio.

— Choose areas, e.g. specific parts of products where the company can benefit
from using modularization in a short and a long term to gain competitive ad-
vantages.

¢ Choice Navigation

— ldentify opportunities for application of product configuration for sale and spec-
ification of products in a sales situation, and

— To develop prototypes of configurators
¢ Robust Process Design

— Analysis of current production processes to identify the potential of automation
(business processes and physical production processes) and the use of flexible
manufacturing equipment

e General:

— Together with the company, to conduct workshops where the knowledge gained
about the tools and methods incorporated on selected specific areas.

The participating companies will during the project gain knowledge and skills in
tools and methods to utilize, so after the participation they are able to properly using
the tools for Mass Customization.

The innovation potential of the participating companies is to be able to meet the
customers demand for unique products cost effectively, by:

— Develop new and more cost-effective business and production processes

— Develop products customized more efficiently than traditional building prod-
ucts.

Apart from the innovation objectives in the project, there are also formulated re-

search objectives. The research objectives are to analyze how companies in the Dan-
ish construction industry can typically benefit from utilizing mass customization prin-



ciples. Furthermore, the objective is to identify which specific challenges these com-
panies typically face when implementing mass customization, since it is expected by
the authors that these challenges are different from those met in the general manufac-
turing industry. Finally, the objective is to adapt methods for enhancing the perfor-
mance within mass customization, so that they are applicable in the construction in-
dustry. This paper addresses the first two research objectives, by discussing the poten-
tial in applying mass customization and some of the initial challenges.

This paper summarizes the result of two workshops done in corporation with a
number of companies that are a part of the supply chain of the construction industry.
The workshops are mapping the involved companies according to their current and
their expected future position of Mass Customization relative to their competitors, and
expectations of their customers.

The innovative contribution for all of the participating companies is to increase the
knowledge of tools and methods used for Mass Customization, which leads to in-
creasing productivity. The research contribution is to clarify the situation of “where
we are today” and to determine the development potential for the companies.

2 Workshop approach

The methodology includes a number of companies participating in workshops con-
cerning the following themes of Mass Customization:

e Mapping Mass Customization
e Mapping Product Varity

The findings from the workshops summarizes in section “4. Results” and the con-
tent of the workshops are as described in the following.

2.1  Variety-Volume Mapping of Mass Customization

Each company was at the workshops asked to plot in a coordinate system (shown in
fig. 2 and fig. 3), the following questions:

1. What does our customers expect?

2. Where are the competitors?

3. Map the current position (As-1s). Where are we now?

4. Map the future desirable position (To-Be). Where would we like to be?

3 Workshop Participants
A number of companies have participated in the two workshops, and the companies
represent the following types of industries:

A company makes roof tiles, wall bricks and pre-stressed brick beams for the
whole market of Northern Europe. By using the technique with pre-stressed bricks,



one can produce brick beams for large spans, roofs and brick elements that are not
possible by traditional bricks. The company has acquired a number of production
facilities placed different places in Denmark. The company makes standard products
as well as customized products.

A company has specialized in a new generation of High Performance Precast Con-
crete, which can achieve minimalistic and elegant design. The precast High Perfor-
mance Concrete products are unique because they combine the free shape ability of
concrete, the strength of steel and a higher durability than both steel and normal con-
crete. The company is the largest producer of precast Compact Reinforced Composite
and one of the world market leaders in structural applications of Ultra High Perfor-
mance Fiber Reinforced Concretes.

A company makes products for clearing the air, to design, develop and make avail-
able kitchen hoods with innovative technology to strive for maximum extraction effi-
ciency with minimum noise levels. The company has been at the forefront of finding
the best solutions to any specific ventilation needs. The range of the products is
among the most comprehensive available. Regardless of the style of the kitchen or
personal preferences, they have a model that will suit the needs for ventilation as well
as design.

A company is the world's leading manufacturer of stainless steel machine feet, and
the company has an efficient and fully automated machinery, which enables to offer
the customers a comprehensive range of machine feet in stainless steel and reinforced
polyamide for adjustment, stabilization and vibration control of all types of machinery
and equipment. Products are to meet the hygienic requirements applying in Europe
and the USA. The company is providing hygienic solutions for machinery and equip-
ment in the food industry and pharmaceutical industry. Flexibility is an important
factor in offering customized solutions. It may be of minor adjustments of standard
products or a completely different design of the products used on the machines.

A company is a modern sign company, which is a total supplier of designer prod-
ucts in signage solutions, digital signage and Way Showing Services and street furni-
ture, including bike racks, information creation, flags and flagpoles and mailboxes.
The company have experience in creating the visual identity for companies, and insti-
tutions sending signals to employees, customers, visitors and residents. Among the
clients are private companies, business parks, business centers, nursing and senior
services, hospitals, education, housing associations, churches and public administra-
tion buildings.

A company offers easy and intuitive way finding solutions designed for large
buildings and campuses as well as resource booking and visitor management tools.
The solutions enable great user experiences in flexible, dynamic indoor environments,
and make it easy to book available resources like meeting or conference rooms. The
company improves the guest experience in a building marked, as the solutions will
welcome the guest, all the way from entrance to he sits comfortably organized in the
right meeting room. The company has the headquarters, showroom and development
department in Denmark, as well as office and sales department in the US.



A company offers a wide range of doors and parties, and all the doors are available
with either painted, laminated or veneered surface. They are making fire protected
doors in different categories, and soundproof doors in different audio category.

4 Results

The results of the workshops are presented briefly here:

4.1  Variety-Volume Mapping of Mass Customization for Different Companies

Fig. 2 shows the positioning of the different companies according to the questions
asked (number 1 to 4. See chapter 2.1). The different companies are marked with
different colors and an arrow that illustrate the movement from “As-Is” to “To-Be”;
meaning “where they are now” and “where they would we like to be in the near fu-
ture”. A precise pattern shows that all of the participating companies see themselves
moving towards a higher degree of Mass Customizing in the future, by being able to
offer the customers more variants than today. Furthermore, it looks like that everyone
consider themselves better than the competitors. Generally, it seems that everyone
have a knowledge about what their customers want, even though there is no precise
pattern of how each company are positioning the company “As-Is” or “To-Be” rela-
tive to the customer need, and the competitors.

4.2  Variety-Volume Mapping Internally in Companies

After analyzing cross-company, if the individual companies had intentions to move
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Fig. 2. Mapping the position for the different companies.
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Fig. 3. Map the Positioning relative to volume and variants for
different persons within the same company.

towards Mass Customization, it was analyzed whether there was internal agreement
on which way the companies should change.

Fig. 3 shows for one company the positioning made by different persons within the
same company, according to the questions asked (number 3 to 4, see chapter 2.1). The
different persons are marked with different colors and an arrow that illustrate the in-
dividual perception of the company’s “As-Is” and “To-Be” position. Even though,
there is some variation in opinions, there seems to be a trend showing a movement
towards a higher degree of Mass Customizing in the future. However, disagreement
on which way the company should move, can be critical for the implementation of a
Mass Customization, as with the implementation of any strategy. Hence, it seems that
this particular company will need to align opinions on company strategy in relation to
Mass Customization. This picture is general to many of the companies taking part in
the project and is thus considered a general tendency within the industry, which must
be addressed.

5 Discussion

The results indicate that each company did the mapping differently and personnel
within the same company have different perception of how to make the positioning,
even though all participants prior to the workshops have gone through the same intro-
duction to Mass Customization philosophy and workshop introduction.

This may be due to many reasons, e.g. individual skills, background, role within
the company, knowledge about products, customers, competitors, and knowledge
about internal business strategy, and of course different understanding of the work-
shop.



The innovative contribution for all of the participating companies is as a part of the
collaboration during the project to increase the knowledge of tools and methods used
for Mass Customization, which leads to increasing productivity. Therefore, by mov-
ing towards the “To-Be” position, it will improve the individual company and make
small improvements to the Danish construction industry by implementing the princi-
ples of Mass Customization to increasing productivity.

The research contribution of the project is to clarify the situation of “where we are
today” and to determine the development potential for the companies, and since it is
early days in the project, the statistical material will improve when involving more
companies in the workshops.

We experienced a need for intensive information and knowledge prior to any Mass
Customization workshop or development process to ensure that everyone are in
alignment, well informed by sufficient knowledge to contribute to the Mass Customi-
zation process. Therefore, we are recommending a systematic process to inform the
parties with necessary information and knowledge.
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