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Abstract. The notion of Lean Manufacturing is not merely confined to a set of
well defined techniques, but represents a broad approach to managing a com-
pany. Working with lean entails many aspects, such as production planning
and control, production engineering, product development, supply chain, and
organizational issues. To become effective, many functional areas and depart-
ments must be involved. At the same time companies are embedded in
a dynamic environment. The aim of the paper is to propose a comprehensive
approach to better implementation of lean initiatives, based on two empirical
studies. The paper will discuss how a concerted effort can be staged taking
into account the interdependencies among individual improvement initiatives.
The notion of orchestration will be introduced, and several means for orches-
tration will be presented. Critical behavioral issues for lean implementation
will be discussed.

1 Lean implementation requires a concerted organizational
effort

The notion of Lean Manufacturing is not merely confined to a set of well defined
techniques, but represents a broad approach to managing an enterprise [1]. Lean
draws on a number of more specific focal areas, such as Just-in-Time, Total Quality
Management, Business Process Reengineering, Reduction of Waste, Flow Manu-
facturing. Thus, working with lean entails many aspects, such as production planning
and control, production engineering, quality management, product development,
supply chain, and organizational issues. To become effective, many functional areas
and departments must be involved.

In many respects lean implementation seems to be no different from other man-
agement development efforts, for example introduction of computer integrated
manufacturing technologies and business process reengineering. Empirical studies
indicate that only a fraction of all initiatives, although technical successful, ever
manage to deliver the desired competitive improvement [2]. Kaplan & Norton [3]
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claims that only one out of ten companies ever succeeds in implementing strategies
to the extent that intended results are achieved. This points to the importance of
addressing the organizational issues related to lean implementation.

The paper will draw on the results of a study of how companies manage a port-
folio of internal development initiatives [4]. It involved more than 30 companies
from different industries and covered a variety of themes, including lean implemen-
tation. Also, a study of five Danish companies’ work with agile portfolio manage-
ment will be included [5].

The next section will place lean implementation in an organizational context.
Then the notion of orchestration will be introduced to cope with internal and external
dynamics. Managing interdependencies among development initiatives is key and
will be discussed in a subsequent section leading to a discussion of means of forming
and orchestrating a campaign and a program of internal development activities. At
the end behavioral issues will be discussed.

2 The myriad of development initiatives

The empirical studies suggest the proposition that at any point in time in a
company there are many internal development initiatives in progress competing for
attention. For good reasons each functional area, e.g. sales and marketing, product
development, production engineering, logistics, purchase, human relation, or IT-
systems, is expected to propose activities that can improve the overall company
performance. For example, production and logistics may want to improve quality,
but have to rely on cooperation with product development and purchase; or the HR-
section may want to launch a large-scale competence development program, but will
depend on active involvement of the whole organization. In addition, top
management often has its own agenda with respect to attending to the public image
and shareholders’ opinion which also may give rise to internal development
initiatives.

Figure 1 illustrates the wide spread of internal development activities from large
renewal programs involving almost all departments and functions to local improve-
ment initiatives.

A general pattern emerged rather quickly, namely that companies experienced
the greatest difficulties in managing internal development initiatives in an area in-
between major strategic initiatives and local initiatives carried out solely in organ-
izational units (sections and departments). The explanation offered goes as follows:
The large company-wide effort usually attracts sufficient top management attention,
and initiatives originating in one department usually are well managed by
department and section heads.

In addition to characterize development initiatives according to their width in
terms of the number of departments involved, they may also be characterized
according to the depth of the change implied, spanning from large turn-around pro-
grams, strategic business developments, to continuous improvement tasks and cost
reduction efforts.
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Although some of the lean techniques appear easy to understand, the implemen-
tation of their derived results implies a drastic change in the way of thinking and
behavior on part of both operators and management.

The Myriad of Development Activities
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Fig. 1. The myriad of development activities

3 Orchestration

The empirical studies point to the increased turbulent environment that
companies experience, indicating that the environment significantly determines the
appropriate actions for management. Not only does a company experience short-term
dynamics; but its strategic situation may also change over time, and consequently
this calls for a regular shift in management focus. In periods, unforeseeable changes
in the environment call for a capability to rapidly adjust implementation plans.

To acknowledge this complex and dynamic management situation we shall intro-
duce the notion of orchestration to indicate that management of development initia-
tives is about harmonizing the activities of many interested parties into a concerted
effort being able to continuously shifting the balance between actors and focal areas.
The metaphor of managing the development of a company like conducting an
orchestra or a band may capture important characteristics. For example to create
a uniform mode of expression from different instruments; to let the theme shift from
one group of instruments to another; to allow for individual interpretation and some-
times improvisation, yet maintaining the overall theme and mood of the piece; to
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change the tempo and expressions during the piece; and to create an impression of
a whole through a sequence of movements.

Implementing lean thinking requires a concerted effort to initiate and realize
a broad organizational development process. Not only is it necessary to coordinate
the various activities directly associated with implementation of lean. But in view of
the myriad of development initiatives in progress at any point in time such an effort
cannot be planned as a stand-alone endeavor but should be viewed in relation to all
development activities in progress in the company. For example, some initiatives
well under way may support a lean effort, if slightly adjusted; other improvement
initiatives may be in direct conflict with a lean effort and should be stopped. Thus, it
is important to realize that a lean program necessarily has to tie in to the other devel-
opment efforts undertaken; they are all competing for management attention and
organizational capacity.

3.1 Interdependencies among improvement initiatives

Because many development activities have been initiated by different persons and
functions, a major challenge to the management of a myriad of development initia-
tives is to identify ways in which they are interrelated and thereafter to seek to make
use of this interdependency by creating an appropriate degree of synergy, for exam-
ple by coordinating selected activities across functional and departmental lines. In
addition to the traditional network of activities based on precedence relationships,
there are several kinds of interdependencies.

Time horizon
The proposed development activities, as well as activities already in progress, may
be characterized according to the built-in time horizon.
- Short-term activities (0-2 years), for example a productivity increase project,
a market penetration effort, or a quality improvement program
Medium-term activities (2-5 years); for example development of a new product
and corresponding production system, introduction of new manufacturing pro-
cess technology
Long-term activities (beyond 5 years); for example exploration of new business
opportunities, implementing a global manufacturing strategy
Different criteria and performance measures apply to each time horizon, and it is
very difficult, if meaningful at all, to project initiatives on to the same scale. How-
ever, a table indicating all development and improvement activities may inspire
management to realize if there is a proper balance, and if short-term activities can be
related to long-term activities, and vice versa.

Interdependencies across disciplines and functions

A large development effort, such as lean implementation, requires a contribution
from several disciplines and functions. If these areas are viewed as parallel streams
of activities, it is possible to identify interdependencies. For example, production
engineering may make it possible to reduce the batch size drastically; organizing in
production groups may provide a basis for decentralized planning, etc.
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Business processes

In recent years, process thinking has brought new perspectives to the study of opera-
tions management. Key business processes as well as supporting processes are iden-
tified. Moreover, in several companies two or more parallel business processes have
been identified, each pertaining to a specific product group or group of customers.
Such a picture may support identification of needs for improvements as well as
establishment of a coherent program for a concerted effort.

3.2 Forming and managing interrelated development activities

The traditional portfolio management has been used in product development to
ensure an appropriate mixture of mature and novel products [6]. Also in financial
management the portfolio theory has been used to seek a combination of develop-
ment projects [7]. Several methods have been developed especially with the use of
Management Science techniques to select among competing proposed development
projects a portfolio that maximizes the expected revenue within a given budget.

However, internal development activities do not necessarily have the same types
of interdependencies as do product development projects. Furthermore, turbulent
internal and external conditions require that a company should be able to adopt
a broader approach in order to capture the many interdependencies among internal
development initiatives and to manage their dynamic nature.

Two examples from the empirical studies illustrate ways of managing inter-
dependencies:

(1) A software company needed to change its process of delivering software from
a Big Bang roll-out plan to more frequent releases, because of constant changing
conditions and demands in the environment. They applied a new rolling wave
plan combined with time boxes, and adopted elements from the concept of the
learning organization.

(2) Three small manufacturing companies from different industries have adopted
measures concerning the ability to act quickly. Their primary agent is visible
management, e.g. managers walking and talking around and weekly information
to all employees about the latest customer contacts and market situation.

We propose that implementing lean through an orchestrated effort be carried out by
first analyzing interdependencies among internal development initiatives pertaining
to lean implementation. It would encompass new proposed initiatives as well as
activities already in progress. Second, they should be formed (composed, shaped,
scoped) into either a campaign or a program. We see a campaign as a short-term
effort of coordinated decentralized initiatives, typically running for two years, guided
by a vision and slogan. A program represents a broader, well-structured set of devel-
opment projects addressing both short-term and long-term goals.

Third, the campaign or program should be implemented by adopting an organi-
zational learning approach, allowing for experimentation and adjustments called for
by external and internal changes.
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The case studies of Danish companies point to several means of orchestrating
a campaign or a program adopting several ideas from the growing interest in agile
project management [8].

Develop a vision

Many authors recommend that an overall vision be developed, e.g. [9], [1], [10]. Not
only does a manufacturing vision serve as a link to corporate strategy, but it will
motivate all persons involved in lean implementation by providing a shared, overall
picture of where the company is heading, why, and with which results. Furthermore,
a manufacturing vision will spur and focus creativity and will help explain: ”What is
in it for me?”

Dispatch only a few development initiatives at a time

The observed practice and thinking of management from the empirical studies
showed that many managers deliberately overload the organization and initiate new
development projects with no regard to the available capacity of the organization.
Not only does this lead to stress in the organization and long through-put times for
the projects, but management risks to loose overview of the large number of ongoing
development initiatives.

Some companies were able to cut the number of development projects to one
half, partly by discontinuing dying projects starving for management attention. In
other companies a program was formed, but only a few development projects were
selected, and furthermore only the first phases of these projects were actually
dispatched. This allowed management to adjust the course within a short horizon and
thus obtained a high degree of flexibility in view of the dynamic environment.

Visualizing

In a turbulent environment it is difficult to specify clearly the desired end-result. It is
just like walking on the beach looking for a beautiful stone; first when you see
a number of stones, it is possible to determine the beautiful ones. A way of coping
with the many interdependencies among development initiatives is continuously to
visualize the individual expected results as a basis for discussing how they eventu-
ally may contribute to the overall vision. Prototyping is such a means used in product
development and software development. We propose that prototyping should be
applied also for internal development.

Adopt a Time-Box planning principle

Traditional project planning is concerned with the time duration until a given activity
is completed. In the face of the dynamic environment, software development manag-
ers have successfully adopted a Time-Box principle, characterized by frequent deliv-
eries. At the end of the period, all parallel projects are discussed and coordinated.
Typically, this leads to adjustments in direction and scope for the individual projects.

The management behavior will change

Adopting a more agile approach to orchestrate internal development initiatives will
imply a change in the management behavior towards conceptual planning, coaching
through interacting, and discussing issues, rather than detailed program and project
planning.
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4 Behavioral aspects

According to recent experiences of several Danish companies engaged in imple-
menting lean the greatest challenge to ensure a successful implementation and reali-
zation of its potential lies in managing organizational changes. Following an organ-
izational learning approach these experiences may be formulated into a set of
recommendations:

Enable people to identify value for customers

To deliver value is the primary principle in lean thinking. Understanding the situa-
tion of the customers and end-users guides the assessment of which activities have
value.

Enable people to identify waste
It is not sufficient to talk about reducing waste; each person should be told how to
identify waste. For example, a short training course on the shop floor with built-in
exercises enabled operators to see many different types of waste; and they started to
propose ways of reducing waste.

Enable people to see a business process

Often the ERP system prescribes an in-process inventory inserted between two sub-
sequent processes. In consequence operators miss the opportunity to get to know
who is the sender and who is the receiver of goods and information in a business
process. In one company, for spare parts produced in high volume managers chose to
eliminate all in-process inventory along the production process; they even painted
the boxes red and told the operators to contact the sender and receiver to discuss
daily planning problems — with the result that the through-put time was reduced to
one fourth.

Hasten slowly

Often, management is eager to rapidly implement planned changes in order to realize
the identified potential benefit. Yet, the organizational changes are significant, for
example new working habits, skills and attitudes have to be developed. This is more
likely to be successful, if done at a pace in which the operators do not feel forced to
adopt new qualifications and working modes. Therefore, a preparation phase should
be inserted during which operators are trained and motivated, for example by use of
games, exercises and simulations.

An organizational learning approach will favour making experiments. Among other
things this will allow for anchoring the intended change, will create ownership and
will lead to innovative proposed solutions from operators and middle management.
This will also stimulate a continuous effort beyond a program or campaign to strive
for lean.
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S Summary

The empirical studies of more than 30 Danish companies have suggested that at any
point in time there are many internal development initiatives in progress. Therefore,
implementation of lean, encompassing itself a blend of different development activi-
ties, will need to be tied in with ongoing initiatives and new proposals competing
with for management attention and funding.

The complex environment and operations of modern companies call for means
for developing a coherent picture of internal development activities. It was argued
that being able to address the interdependencies among such activities is key to suc-
cessful company development. A new approach was introduced, called orchestration,
using the metaphor from conducting an orchestra or a band. Identifying and working
with the interdependencies among the individual internal development activity was
shown to form the basis for orchestration. Several dimensions of such interdepen-
dencies were offered.

Implementing lean through an orchestrated effort could be carried out as a pro-
gram or a campaign, indicating that a concerted effort should be organized for a 2-3
year period. However, experience from the Danish companies indicated that the pro-
gram should be planned and managed as an organizational learning process allowing
for experimentation and adjustments called for by external and internal changes.
Several means for orchestration were discussed. Also behavioral issues were identi-
fied and discussed.

The paper has pointed to a new direction for managing a multitude of simultane-
ous development activities in a complex and dynamic environment by introducing
and exploring the notion of orchestration, suggesting agile project management
methods be used for lean implementation.
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