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ABSTRACT 

This thesis analyzes and discusses how to implement strategic lean innovation 

management (SLIM) to an organization from the perspective of cultural change, business 

strategies, and management tools and practices.  Lean concepts focus on the reduction 

and identification of waste, variability, and cost while adding value to the customer. 

Literature has shown that applying lean enterprise management strategies to an 

organization may lead to reduced effectiveness of some innovation efforts, especially if 

“value” is not defined appropriately.  The ability to be lean while remaining innovative is 

important for companies to stay competitive.  Little is known about how lean enterprise 

management and innovation management can be effectively applied together to an 

organization.  The combination and implementation of these management strategies to an 

organization were analyzed and proposed at three levels: cultural transformation, 

business strategies, and business tools and practices.  At the cultural level, three critical 

phases were identified and analyzed to provide solutions and ideas in achieving SLIM.  

At the business strategy level, product platform and innovation pipeline were identified 

as two strategies to achieve SLIM.  At the tools and practices level, the value stream 

mapping tool and new product design process were improved by tradeoff analysis and 

combining concepts and advantages from both lean and innovation management 

philosophies. The findings and proposed ideas provide a guidance for organizations to 

effectively utilize the core concepts and benefits found in lean and innovation 

management. 
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1.0 Introduction 

The current business environment has placed an increased focus on operational 

efficiencies while maintaining a high level of quality and innovation excellence.  Many 

company executives have begun fulfilling these demands by implementing strategies 

found in lean management and innovation management philosophies.  Innovation is the 

commercialization of newly designed and implemented products or processes [1]. The 

importance of the effective management of innovations for a company to build long term 

competitiveness has been commonly agreed and well documented [2-4]. As a 

management philosophy popularized by the success achieved in the Toyota system, lean 

management focuses on manufacturing products of high quality and low cost in an 

efficient manner through eliminating all waste in the whole process. Up to now, most 

companies either apply lean management philosophy to identify waste and value adding 

activities to improve efficiencies and quality or focus on innovation management to 

promote and harness innovative ideas crucial for product development and process 

refinement.   

Lean management and innovation management both play important roles in 

today’s business success by reducing waste and increasing profit.  However, as previous 

studies show, conflicts exist in the philosophies and methods of the two [5-7]. Being too 

lean may deteriorate a company’s innovation capability in the long term, but extensively 

focusing on promoting personal creativity and innovative practices may result in high 

costs and waste [2, 6].  Companies utilizing lean or innovation management also have 

different ideas or mindsets that go along with their daily activities.  While lean aims to 

reduce variation, innovation embraces flexibility and the chance of failure.  These 
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differences in management strategy and resource allocation make combining the lean and 

innovation strategies a challenging task.   

Though some early research has shown the difference between the fundamental 

concepts behind lean and innovation management [5, 6], the ability to implement both 

management philosophies can provide companies greater opportunities. It is desirable to 

continuously innovate while controlling cost through cutting waste. Therefore, in this 

thesis, we explore ways to bring the two management philosophies together and propose 

improvement to existing management philosophies.  This research investigates and 

proposes the idea of combining lean enterprise management and innovation management 

in a hybrid management philosophy, which is Strategic Lean Innovation Management 

(SLIM).  The research investigates solutions to combine the two management 

philosophies through a series of trade-offs analysis to achieve compromises. It also 

improves existing tools and methods for utilizing SLIM.  Next, literature in lean 

enterprise management and innovation management will be reviewed to identify the 

benefits and differences between the two management philosophies.   

2.0 Literature Review 

2.1 Lean Enterprise Management 

Lean enterprise management has been gaining increasing popularity in recent decades 

and there is much evidence that many lean tools are powerful enablers of business 

success when applied effectively [8]. The lean management philosophy is founded on the 

principle of minimizing resources used in all company activities.  Its aim is to identify 

and remove every activity in design, production, and supply chain management related 

processes that do not add value from the customer’s point of view [9]. In all businesses, 
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the main goal is to produce profit and a lean-focused organization places emphasis on 

including only value adding activities that contribute to profit. This is achieved by the 

essential alignment between strategic goals and operational activities [10].  Lean 

philosophy regards any non-value adding activities as waste and summarizes seven 

different categories of waste, as listed below [11]: 

 Producing more items than included in customer orders 

 Inventory due to increases of finished goods and work-in-process 

 Motion that does not add value to the final product 

 Waiting for any resource throughout the flow of design and production 

 Transportation of the additional movement that is not of value to the product 

 Over-processing or additional steps that do not increase the overall value of the 

product 

 Not being right the first time or the costs and time associated with repairing and 

correcting a product 

The strategic level of lean thinking requires understanding the value of the customer;  

while the operation level requires understanding and execution of lean production 

techniques [12]. Quality and continuous improvement are additional concepts of lean 

management [13].  The focus on quality and waste is based on the perspective of the 

customer, ensuring operations are completed at the right price and right time [13]. 

An organization may adopt lean management and the practices but not adopt lean 

thinking on the strategic level.  Lean practices refer to tools that are used to improve a 

system or process.  5S workplace, standard work procedures, Kaizen, Kanban 
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implementation, and Gemba walks are all tools that can be considered lean practices [14].  

These tools are meant to be implemented to achieve better process efficiencies through 

elimination of waste and increased quality [14]. 

Applied lean thinking represents a form of organizational learning [12]. It is an 

approach to solving problems found within a business.  The primary goal is to satisfy the 

customer by adding value to a product through operational excellence and removing all 

forms of waste [12].   To enhance value to the customer, the value definition needs to be 

in line with the customer’s point of view.  From there the value definition can be used to 

construct the value stream of the system, in hopes of creating continuous flow [12]. 

2.1.1 Value Stream  

Five general principles, which are specifying value, identifying the value stream and 

eliminating waste, making the value flow, letting the customer pull the value process, and 

pursuing perfection, guide the lean practices [8].  The first principle, specifying value, 

can be completed by defining value precisely from the perspective of the end customers 

in terms of specific product with specific capabilities offered at a specific price and time, 

in most cases [8].  Though it needs to be delivered in the context of a profitable business 

plan, by definition, this principle makes the customer responsible for determining value. 

The next principle of identifying the value stream requires a detailed analysis of all 

products and product families to determine which value stream should be examined [8]. 

A “value stream” includes the points at which value is actually added to the product or 

service by changing the market form or function to meet the customer’s needs [15]. Since 

the creation of value for the customer is critical to building competitiveness in a 

company, the analysis of the value stream aims towards the elimination of waste while 
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keeping only value-adding activities in the entire organization [16]. The most effective 

method to determine the value stream is to develop a hierarchical model of the current 

value stream that delivers the specified value and eliminates non-value adding processes 

and activities by analyzing the current steam. The value stream of a product (family) 

encompasses much more than just the engineering functions; in fact, it involves the 

suppliers, marketing personnel, service and support personnel, and the customers [8]. 

Due to the large number of factors involved in the value stream, understanding the scope 

of the product and company is the first place to start [17]. The more variables that are 

incorporated into the value stream, the more opportunities there are to identify and 

eliminate waste. With these principles, the value creating steps can be effectively linked 

in a continuous sequence to let value flow [8].  

Many company’s value definitions are biased towards technology deployment and 

working practices as opposed to value identification and value stream management. To 

ensure that all operations are included in the value steam analysis, a company must 

consolidate those value streams to generate a value stream map.  The value stream map is 

a high-level description of a business process, which is used to analyze the as-is state and 

help develop the to-be state [8].  The best way to create a value stream map is to form a 

cross-functional team that includes supervisory or managerial level members from 

throughout the organization.  Value stream mapping can be an extremely powerful tool, 

combining material processing steps with information flow as well as other important 

related data. It is a strategic decision-making tool in lean implementation that sparks 

changes and de-clutters the process by removing the nonessential activities that don’t add 

value but instead waste time and resources [9],[18].   This tool is also effectively used to 
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redesign the production system and product [9]. The map generated is often 

complemented by a number of detailed process activity maps that help provide the details 

to generate the top-level metrics to evaluate function and performance [8]. As with many 

lean operations, the map does not come without challenges from management and 

customers. Key points to be accounted for by teams implementing the value stream 

mapping include the time and training resources spent, the use of suitable information 

systems, and a suitable management of the application phases [9]. 

Value stream management can be defined as the process of “defining, analyzing, 

documenting, controlling, and improving the business processes or value streams to make 

them effective, efficient, and adaptable so that customers (external and internal) 

expectations are exceeded and waste within the process is eliminated.” The process of 

value stream mapping includes the following  five phases [19]: 

 Selection of a product family 

 Current state mapping 

 Future state mapping 

 Defining a working plan 

 Achieving the working plan 

When implementing the value stream mapping process, not only are worker and 

personnel commitment required, but support from the management is also critical. While 

typical management considers the implementation of lean production flows to be too 

much effort and too demanding on internal company resources [9], their support is 

critical for the team to be able to assess the current state of process and product 
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limitations and to determine the organization’s capabilities of delivering value to 

customers [8]. As a result, most of the managers directly responsible for the 

implementation of lean practices are mid-level managers and they are the workers’ main 

source of information [10].  Heavy management involvement is also needed to direct the 

process and push teams to success. Keeping the board of directors informed and involved 

in the process can help speed up the decisions related to investments.  This can help 

overcome some of the common problems resulting from the lack of training and improper 

use of company personnel [20],[9]. 

2.2 Innovation Management 

The importance of innovations to a company’s competitiveness has been widely and well 

recognized.  Innovation is defined as the implementation and institutionalization of new 

and creative ideas [2, 21]. Product innovation is the commercialization of newly designed 

and implemented products, and these are implemented for the benefit of the customer [2, 

3].  Process innovation is the implementation of new or improved process or practice [2].  

It has also been identified as an alteration in the way an organization produces its final 

products through the diffusion or implementation of a process [22]. The rate of 

implementation for product and process innovations are determined by the organization 

and the system used to select and develop ideas.  

Innovations are categorized into different types based on they bring to the 

underlying technology and the market such as incremental, radical, regular, architectural, 

niche creation, revolutionary and disruptive [1, 15, 16]. An incremental innovation builds 

on established technical and production competencies and is applied to existing markets 

of customers [15].  It reinforces the capabilities of established organizations [17] .  A 
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niche creation innovation opens new market opportunities through the use of existing 

technology [15]. Architectural innovation is used to open up new linkages to markets and 

users, while creating a new industry by reforming the old one [17].  Revolutionary 

innovation is defined as innovation that disrupts and renders established technical and 

production competence obsolete, yet is applied to existing markets and customers [15].  

Before an innovative idea gets turned into a successful functional product, many 

challenges need to be addressed.  To meet the challenges and improve a company’s 

innovation performance, the three stages of an innovation’s value chain —idea 

generation, conversion, and diffusion, should be evaluated.  A company’s innovation 

capability is constrained by the weakest link on this value chain [18].  Within a company, 

the employees’ creativity contributes greatly to the whole organization’s innovativeness.  

Oldham and Cummings [19] define the creative performance as products, ideas, or 

procedures that satisfy two conditions: they are novel or original, and they are potentially 

relevant for, or useful to, an organization.  The difference between creative performance 

and innovation from a management point-of-view is that creative performance refers to 

products and ideas produced at the individual level, whereas innovation refers to the 

successful implementation of these products at the organizational level [19].  Amabile 

summarized three main components to build to individual creativity: expertise, creative-

thinking skills, and motivation [20].  All of these components are possessed by the 

individual encompassing the knowledge, approach, and intrinsic value the individual 

displays [20]. These individuals develop, carry, react to, and modify ideas.  They also 

apply different skills, energy levels, and frames of reference to ideas as a result of their 

backgrounds, experiences, and activities that occupy their attention [2].  
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Not only do individual factors determine the innovative capability of a company, 

but the management system to harness these innovations contributes as well.  An 

innovative idea without a champion gets nowhere [2].  From a managerial viewpoint, to 

understand the process of innovation, a supervisor needs to understand the factors and 

process that transform creative ideas to a profitable product.  These factors include 

business environment, ideas, people, transactions, and context over time.  Associated 

with these problems are the four central factors in the management of innovation: the 

human problem of managing attention, the process problem of managing ideas into good 

currency, the structural problem of managing part-whole relationships, and the strategic 

problem of institutional leadership [2]. The delegation of tasks within the business also 

needs to be considered by a manager to see if optimization has been met achieved in the 

workplace. Overloading workers with too many responsibilities can lead to increased 

worker stress levels, which can hinder the ability to be creative and innovate [5]. 

Without an emphasis on innovation efforts, companies will become content with 

the position and products they currently have. This is referred to as the “Northeast Pull” 

that refers to the situation where companies avoid disruptive innovations in efforts to 

sustain current market position and cut costs [16].  The reason lies in the fact that it is 

easier for a company to make a case for incremental innovations, such as additions to 

existing lines, than for risk-prone moves with longer-term payoffs. Some recent 

discussion has revealed the problems that exist in quantifying innovations using 

traditional financial tools [23, 24]. The use of discounted cash flow and net present value 

to evaluate investment opportunities for example, causes managers to underestimate the 

real returns and benefits of proceeding with investments in innovation [24].  The way that 
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fixed and sunk costs are considered when evaluating future investments provides an 

unfair advantage on challengers and shackles incumbent firms that attempt new 

innovative efforts.  Both are commonly wielded but inappropriate in evaluating 

investments for innovations [24].  It is comparing the present health of a company to a 

future risk. It is undetermined what the health of the company will be if the investment is 

not made.  The projected value of an innovation must be assessed against a range of 

scenarios, the most realistic of which is often a deteriorating competitive and financial 

future. More often than not, failure in innovation is rooted in not having asked an 

important question, rather than in having arrived at an incorrect answer [24]. 

2.3 Conflicts between lean and innovation 

Previous studies and research have shown conflicting ideas between the philosophies of 

lean and innovation management.  These studies have discussed that being too lean may 

deteriorate the company’s innovation capability in the long term, while excessively 

promoting innovative may produce excessive amounts of waste. Lean management is a 

problem solving method to address certain key principles such as reduction in variability, 

waste, and non-value adding activities [12].  Innovation management is a problem 

solving method for harnessing and producing more useful innovative ideas [13]. The 

differences in defining value and success keep managers from having the ability to 

completely integrate lean with innovation. Besides the above mentioned issues, some 

other authors [7, 25] also discussed concerns of a lean company’s long term innovation 

capability when it goes “too lean.” The conflicting ideas don’t stop at just cutting costs 

and increasing efficiencies; what is valued in the company is also distinctly different 

from the perspective of lean and innovation [26]. Chen and Taylor discussed and 
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analyzed the conflicting ideas for the impact of lean design and lean supply chain 

management affect on the organization’s innovation capability [6]. Also, Lindeke et al. 

proposed the possible pitfalls to lean enterprise management on a firms innovative 

capabilities [7]. 

2.4 Research Contributions  

Literature and past research have identified a gap that exists between the philosophies 

driving lean and innovation management. The possibility of combining the two 

management philosophies could greatly impact the abilities and daily operations of an 

organization. We believe this identified gap between lean and innovation management 

can be overcome through a series of combinations and trade-off analysis in providing 

lean innovation management strategy. This thesis will develop a management philosophy 

incorporating the core concepts of lean enterprise management and innovation 

management, resulting in strategic lean innovation management (SLIM).  The proposed 

combination will place emphasis on promoting both strategies in a company’s business 

culture. This thesis continues on the past work and research performed in identifying the 

gap and proposing possible combinations found in [6, 7]. This thesis will focus on 

whether lean and innovation management can successfully be combined and how the two 

management philosophies can work together. Areas to implement lean and innovation 

concepts will be presented in the form of improved tools, product strategies, and design 

efforts.  These combined lean innovation efforts will provide an overall business 

approach for any company looking to be more innovative in their lean strategies. Figure 1 

describes the critical areas of an organization where the proposed SLIM system will be 

implemented. 
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Figure 1: SLIM Overview 

 

3.0 Cultural Transformation 

The first and a critical step to go through implementing SLIM is to build the supporting 

culture into the organization.  Without well informed, trained, and motivated employees, 

the tools and methodologies of SLIM may not be fully utilized or sustained.  To achieve 

lean innovation management the culture of the organization needs to be changed to 

accept and promote SLIM tools and thinking.  The following section describes the culture 

needed to utilize SLIM and a model that can help transform the organization to strategic 

lean innovation management. 

3.1 Lean Innovative Culture  

Organizations are continuously in the process of change, with the hope of becoming more 

productive, efficient, and effective in their business plans [27].  In today’s uncertain 
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economic climate, many organizations are forced to make these changes in order to 

survive [28]. Change is often disregarded or opposed, since it takes management and 

employees out of their levels of comfort they have built over time [27].   It can be 

difficult to persuade a group of people to accept change and it can be frustrating how long 

it takes some to adapt to new working practices [28]. In fact, less than 60 percent of re-

organizations meet their stated objectives, usually bottom line improvement, according to 

the Chartered Institute of Personnel and Development (CIPD) [28].  

Changes in organizational culture need to happen quickly, since they are often 

sparked by a reaction to the global business environment or competitors’ portfolios’ [28].  

The longer the change takes the more likely that more money will be spent to implement 

and track changes.  Failure to change organizational culture to meet industry needs can 

lead to loss of market position and credibility with stakeholders as well as decreased 

morale among management and staff, resulting in a de-motivated workforce, or worse 

still, the loss of key employees [28]. 

There are many different factors that can bring about organizational culture 

change, which can be the effect of internal and external influences [28].  The amount of 

change and how many departments are involved will further complicate the issues.  

Complications arise in every business that decides to change the operating culture, and no 

two organizations are the same. As a result, a template of change can never meet 

everyone’s needs.  This leads into the most important step of the change process: a clear 

description of the current organizational culture and desired future culture needs to be 

documented and communicated with all management and employees involved.  

Communication will be the most important component of successfully changing the 



14 
 

organization’s culture in an effective and timely manner [28].  A compelling case needs 

to be established as a key part of the change definition, as the more people that agree with 

the outset that the objectives are necessary, the more they are likely to support the 

changes planned.  Also, the impact and benefits should be defined, letting those involved 

understand the expected benefits will provide enthusiasm and reason for change [28]. 

Once a plan has been derived, the leadership and management need to have a 

level of “readiness” to drive the necessary change.  Management can benefit, or suffer 

just the same as employees, due to contributory factors such as lack of communication, 

change management experience, and support resources [28].  Understanding what is 

needed to successfully lead change and a conscious approach to planning and execution 

can greatly increase the level of success.  This leads to two different types of people in 

the cultural change process: managers and leaders [28].  Table 1 below lists the major 

responsibilities of a manager and a leader to differentiate their roles in a culture change 

process. 
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Manager Leader 

• Improving 

• Planning 

• Implementing 

• Controlling 

• Setting goals 

• Efficiency 

• Monitoring 

• Budgeting 

• Strategic thinking 

• Building alliances 

• Inspiring 

• Visioning 

• Removing blocks 

• Aligning 

• Innovation 

• Effectiveness 

Table 1: Culture change drivers 

Edmonds [28] proposes that little significant change can occur if a project is 

rolled out and driven from the top, as this can be a great way to foster cynicism.  It also 

makes some projects look like “sacred cows,” which can result in employee opposition 

and distract from real efforts to change.    If a project is seen as a “sacred cow” project, 

employees will find no reason or benefit in their participation and likely resist. He also 

suggests that top management buy-in can be a poor substitute for genuine commitment 

and learning capabilities at different levels in an organization, which can be certainly true 

when trying to implement lean management and innovation management efforts.  Instead, 

based on Table 1, he proposes that leaders should be selected for their influences and 

skills, rather than their position within the organization hierarchy.  The combined skills 

from these leaders will then help to build a team of committed people with the motivation 

to facilitate change [28]. 
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It is a common known issue in most organizations that change will bring fear and 

resistance.  Fear is the most common cause of resistance; usually fear of the unknown, of 

failure, of loss or leaving a comfort zone [28].  The risk of change is seen as greater than 

the risk of standing still and to overcome the fear requires a leap of faith.  This is where 

leaders are crucial in the process of cultural change, creating the mindset that the risks of 

standing still are greater than those of moving forward.  Also, managers and leaders will 

be dealing with different levels of energy and commitment as well as tensions and 

conflicts, but all of these reactions are important sources of healthy change [28].  

Different groups or departments will embrace change more easily than others and some 

will resist, so it is useful to have a plan on how to deal with conflict and who will be in 

charge of those duties.  Based on the energy and commitment to cultural change, 

employees involved in a change can usually be broken down into four categories [28]: 

 Blockers  - Those who will resist all changes and provide no effort to benefit the 

culture transformation 

 Sleepers – Those who are happy with how their job is now and will only change 

when absolutely necessary 

 Preachers -  Those who will support and promote the change but will not put 

effort in to make the culture transformation happen 

 Champions – Those who support the change and will lead by example in 

implementing the new organizational culture 

Edmond [28] proposes to reduce power or involvement based on the type of energy 

and commitment the team member brings to the change process.  However, the energy 

and commitment of the team members should not be the only thing that determines their 
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involvement. Prior experience and skills should also be considered when assigning tasks 

[28]. 

Many things need to happen for change to occur, much of those being influences that 

result in an organization choosing to change their operating culture.  The other things 

necessary for change are found within the process of the culture change itself.  Team 

work, training, and “buy-in” are some of the most important factors that can determine if 

a culture change is successful and sustainable.  When addressing what has to be done and 

how it will be achieved, there needs to be an effective team which sets down the mission, 

planning and goal setting.  Team roles and operating processes need to be defined and 

inter-team as well as interpersonal relationships within a team need to be managed.  

Clarity is the key, clear goals and clear direction will lead to greater accomplishment and 

increased motivation.  Teams working in isolation or competing against other teams will 

reduce the likelihood of organizational goal achievement, but by working across 

boundaries, these goals are more likely to be achieved at the global level [28]. 

The human or “people” nature of change actively needs to be addressed and 

accounted for.  A better acceptance of change achieved by keeping employees engaged 

and informed can lead to much better results and continued support.  Stakeholders’ 

engagement is fundamental to successful change and their feedback and review is critical 

to improve influence within the organization.  Stakeholders’ embracing change can help 

influence management’s and employees’ “buy-in” to the new culture.  This is important 

as the “buy-in” of the management and employees is the major determiner of the 

sustained success of the new business culture [28]. 
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3.1.1 Strategic Lean Innovation Management Culture Change 

As with any cultural change in an organization, the transformation to a lean and 

innovative culture will require much thought and planning.  Not only will the 

management and employee activities likely be changed, but the operations and thought 

process will need to be changed as well. Culture change is more challenging to 

implement than a standard organizational change or restructure.  Transforming a business 

culture to embrace the lean thinking and cultivate creativity and innovation will require 

more than just training on the tools and concepts associated with each management 

system.  Also, the odds are that these practices and methods of thinking can be 

completely new to the workforce, and can make them a challenge to implement.  The 

thought process and mindset that accompany both management philosophies will need to 

be developed and understood for a successful and sustainable lean innovation promoting 

culture.   

The two philosophies of lean and innovation would suggest different types of 

cultures to enhance the success of their practices.  A lean culture would want emphasis 

placed on waste reduction, identifying non-value adding activities, and eliminating 

variation.  The culture needed to support these emphasis points would require 

management to be mostly concerned with reducing costs.  The mindset of the employees 

would need to be directed towards having every activity result in adding value to the end 

customer.  This is quite different than what is needed in an innovative culture.  Innovative 

cultures would stress open creativity and allowing space and resources for employees to 

come up with innovative ideas.  Anything that could hinder creativity, such as too much 

emphasis on variation reduction, should not be a part of the supporting culture needed in 



19 
 

an innovative environment.  To form a SLIM culture, the different cultures will need to 

be combined in a way that the organization’s culture supports lean thinking and 

innovative approaches. Combining the two management strategies of lean and innovation 

will require the adoption of the core concepts and conceptual thinking from both 

management philosophies while reaching trade-offs for the conflicting issues.   Waste 

and value need to be more carefully defined in a lean innovative culture. The definition of 

value in the organization will need to consider the interests of both philosophies.  A better 

definition of value, that embraces both lean and innovative concepts, will be proposed 

and discussed in section 5. Also, innovative work environments usually have very 

different designs and setups not desirable in a lean workplace. The challenging part of 

implementing these management strategies will not be the tools themselves but the 

culture needed to support and sustain SLIM. 

Lean enterprise management is one of the most influential recent paradigms in the 

manufacturing industry [29].  Lean tools can be very powerful when implemented 

correctly and understood by the entire organization. Though they are easily implemented 

and shown to be beneficial to the manufacturing process, few companies succeed in a 

complete lean transformation, especially in the area of cultural change [29]. The efforts to 

transform an organization to be more innovative usually are inspired by the need to create 

new products or advance current product lines [30].    Being original, and different from 

competitors, has a direct link to the company’s innovative abilities. The problem that 

faces many companies that tried to be more innovative is establishing an innovative 

culture that is considered the norm [30].   
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As for a system to implement a more lean innovative culture, Figure 1 displays a 

model for change to new lean innovative strategies.  This model is based off the change 

acceleration model developed by General Electric [31].  We will build off this model and 

to modify and accommodate for a lean innovative culture change. 

 
Figure 2: SLIM culture change process 

Figure 1 depicts the states and critical phases in the change process that occur 

when an organization is looking change its culture to a SLIM culture. There are three 

major phases that need to be addressed during the transitional state.  Before the transition 

is started, a company must first assess the current culture of their organization.  

Developing a current state overview will help the company determine what changes need 

to be made and where additions of lean innovative practices need to be implemented.  

Once the current state is understood, the company will start the transition from their 

current culture to a lean innovative culture.  To address the needed criteria to have a 
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successful transformation and accelerate the change process, we have broken the change 

process down into three critical phases.  Each of the phases need to be addressed in the 

transitional state before the culture can fully be changed to a functional lean innovative 

culture.  These three critical phases will be discussed in detail later in this section.   To 

address the challenges of a SLIM culture transformation, the three major phases that 

contribute to a successful culture change: motivation, training, and buy-in, will be 

analyzed in this to help ensure a successful culture change.  These phases all occur during 

the transitional phase and have the potential to determine the successfulness or 

sustainability of a new SLIM culture. 

3.2 Core Concepts for a Lean Management Culture Change 

3.2.1 Motivation 

 Accepting a new way of working can be difficult, especially if the reason and benefits 

are not understood by the employees doing the work. The mindset of a company or 

management team is critical, but often ignored, in driving improvements towards lean 

innovation management.  This mindset maintains that improvements without feeling the 

need of them tend to have low sustainability or fail to yield benefits proportional to the 

investments made for the improvements [29].  This claim supports the first need in 

changing a business culture to adapt and accept lean innovation thinking: provoke 

employee motivation.  Giving management, stakeholders, and employees the reason, 

needs, and benefits associated with the transformation to a lean innovative environment, 

allows them to better understand and see how the new techniques help their jobs and the 

company.  Table 2 lists the specific actions suggested for an organization to take to 

stimulate employee motivation towards a lean innovative culture. 
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Motivation 

Need / 

Reason 

• Explain the need to be lean and innovative to survive 

and surpass competition 

• Explain what pitfalls the current organizations culture 

can have 

• Explain the direction of the company and future 

outlook in terms of products and services provided 

Benefits 

 

• Use examples of how other companies have benefited 

from a lean and/or innovative culture 

• Explain how the organization and employees will be 

positively affected by the transformation 

• Benchmark where the company is now and how it can 

be better after the cultural change  

Support 

 

• Show management commitment to the cultural change 

• Explain the shareholders’ views and expectations for 

the transformation 

• Explain the employees’ roles that are needed to make 

the transformation successful  

Timeline • Give a realistic timeline for the completion of the 

changes incorporated with the new lean innovative 

culture 
Table 2: Providing motivation 

Motivating the employees will provide the drive for the culture transformation to 

be successful.  Employees are unlikely to support or encourage change if the above 

criteria are not addressed.  Promoting motivation from employees needs to establish need 

and reason to change, for without these employees are likely to resist. Many times 

companies have decided to make cultural changes and promote new tools and thinking 

methods but failed to give employees the background information (need, reason, benefits) 

for the change.  Managers and change leaders need to communicate the benefits of a lean 

and innovative organization to employees so they can understand why the change is 

needed.  Many times the company will already have an established lean or innovative 

culture, and by adding the additional philosophy their tools and methods will provide a 

more diverse organization.  Many times a company is provoked to change for a reason, 

which may be competitor movements or product line changes.  These changes could be 
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the need to reduce waste throughout their manufacturing system or the reduction of non-

value added activity.  Companies may also notice their products are towards the end of 

their technology life cycle and there is a need to redesign or advance their products 

technologies through innovations.  Change can also be sparked by the identification of 

possible new market segments where an innovative product could capture new customers.  

The reason for this change needs to be addressed and communicated to the employees.  

By making the change to SLIM meaningful, employees will embrace the efforts and 

consciously adapt to the new standards [30].  

 Another critical area to address for building motivation is demonstrating the 

expected or potential benefits of the proposed change.  There are many ways this can be 

conducted and some companies choose to show examples of benefits experienced by 

other companies that have utilized these new methods and practices.  An example of what 

benefits companies can expect from utilizing the SLIM strategy can be found in the Black 

& Decker example found in section 4.2.2.  Companies can also chose to use the value 

stream mapping (VSM) tool as a great way to demonstrate where the company is now 

and where the company wants to be.  It also introduces a new lean tool that employees 

can become familiar with and utilize in their transition to the SLIM system. The benefits 

and expected changes can be conveyed in the planning phase of VSM, so that it gives 

employees an overall view of the change process. These benefits can be a combination of 

the core benefits for each management philosophy, such as: waste reduction, elimination 

of non-value adding activities, improved efficiencies, creative problem solving, 

innovative designs, and more efficient idea generation.  It can also let employees provide 

input to what they think should be included in the future state, providing more reason to 
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participate in the culture change process.  Management involvement and support will 

play a large role in the success of transforming into a lean innovative culture.  Managers 

need to show support and commitment to the changes needed and be knowledgeable of 

the new culture and methods.  This support will help provide security and reason to 

change for employees; if their leadership is doing it then they will usually follow [28]. 

To fully provide motivation for a lean innovative culture and its transformation 

process, a company must specify a timeline with specific milestones for changes.  This 

will provide employees a realistic goal for change and the feeling that the task can be 

accomplished. It allows employees and managers to see that their efforts are contributing 

to the change, and that they need to stay committed to achieve the finish date.  It also 

gives a sense of urgency to make changes to avoid going past the completion date.  

Without providing a date or urgency, it will be very hard to show the success of the 

change and the benefits obtained. 

3.2.2 Training 

Once the motivation has been established for a culture change towards lean innovation, 

the managers, supervisors, and operators all need to be trained and get familiar with lean 

innovation management concepts.  Showing a need is just the beginning of the 

transformation; the ability to implement and utilize the tools will also determine the 

success of the culture change. Table 3 below lists the criteria to address in the training 

stage of a lean innovative culture change.  
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Training 

Tools 

 

• Train employees to be familiar with lean and 

innovative tools  

• Provide training on encouraging innovation and 

developing personal creativity  

• Present new lean innovative tools to make employees 

aware of the new practices in the lean and/or 

innovation management 

• Train employees to know how to achieve continuous 

improvement through innovation 

• Train employees to add value to current practices 

through utilizing lean innovation 

Embrace 

Change 

• Evaluate the degrees of lean and innovation efforts in 

specific areas and departments 

• Reduce the fear of failure 

Teamwork 

 

• Determine the champions and leaders to encourage 

and guide the culture change process 

• Communication between management, employees, 

and departments to provide a smooth transformation  
Table 3: Culture change training 

  Training employees on not only lean and innovation tools but also the mindset 

crucial to understanding the overall global impact of being lean and innovative will help 

employees embrace and utilize the new methodologies.  The tools to be taught can 

include: value stream mapping, bottleneck identification, waste reduction, process 

improvement, brainstorming, analogous thinking, idea generation, personal creativity 

development, and multi-background cross-sectional team building. Also, training 

employees on creating the environment necessary to encourage and develop employee 

creativity, which is crucial to organizational innovation, is crucial for the success of the 

transformation.  One area that should be stressed in innovation training is the reduction of 

fear.  Employees generally fear producing bad ideas or design [30]. Finding ways to 

promote ideas and eliminate the immediate negative feedback to an idea proposal will 

increase the chances of all employees participating in innovative activities [20].  
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A key component of the training is to make employees feel like lean innovation 

management concepts are essential parts of their jobs and the culture of the organization.  

Employees are less likely to embrace or utilize the change if they feel the concepts are an 

extra step or process during their regular operations [30].  Showing all members of the 

organization how the tools can benefit their jobs and reduce the amount of non-value 

adding activities conducted every day will help them understand the reasons and 

importance of the cultural change.  Introducing lean innovative tools during training can 

be a simple approach, such as utilizing and introducing innovative components into a lean 

tool. An example is given in detail in section 5 as we propose to improve the lean value 

stream mapping tool by adding innovation stimulating components at each step. 

Management can stress things such as adding value to the current practices though 

innovative thinking, as value adding and waste reduction through innovations should be a 

major focus of the new culture.  This will help tie the two strategies together and provide 

a functional work environment. Another area to be stressed is that employees should 

know how to achieve continuous improvement through innovation, not only incremental 

ones, but also radical and revolutionary innovations as well.   

It should be noted that if a company is already considered lean or innovative, then 

the addition of the other strategy should hold the same importance as the current culture.  

That is, to achieve lean innovation management, the culture and business environment 

has to hold the concepts and methods of both management philosophies as equally 

important.  Emphasizing this during the training as the new culture is being implemented 

is crucial for employee’s understanding and buy-in.  
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As mentioned before, fear is an obstacle that must be overcome in a lean 

innovation culture transformation.  Fear can greatly reduce the success and effectiveness 

of the new implementation of the management system.  Reducing the fear of failure in 

generating bad ideas will lead to more innovative practices in the organization.  

Employees often fear their ideas will be seen as bad or coworkers will insult them for 

producing a bad idea; a culture of free flowing idea generation and creativity needs to be 

established for people to feel comfortable in producing ideas.  Also, lean methods will 

introduce new tools that employees are not familiar with.  Reducing the fear of trying 

new methods and allowing employees to fail and learn through their mistakes will help 

establish the new lean innovative culture. 

Once the lean innovative tools have been established another key area of lean 

innovation strategy integration is the increased co-ordination within and between 

departments and team functions [32].    Teamwork will be crucial for the cultural 

transition to be successful and will require more open communication than in the past.  A 

lean innovation environment requires open lines of communication between team 

members, departments, and management to successfully apply the techniques and tools.  

This is something that should be stressed in the training as the new culture is established. 

Management should also stress that different degrees of variability will be required for 

different departments.  Some departments may stress more of the lean concepts such as 

minimizing variations while others may need to emphasize creativity and innovations. 

But all departments should utilize both strategies to a certain degree. Open 

communication and effective team building between departments helps avoid conflict 

that can arise due to this difference. The teamwork training can also include leadership or 
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champion training. Successful team projects will have an established leader, so training 

employees on what it takes to be a leader and good techniques that will drive your team 

to better results can help a lean innovation transformation. 

3.2.3 Buy-In 

Employee and management buy-in is key for a sustained lean innovation environment.  

Like all culture changes, if the employees and management do not believe in the new 

practices, they will not be utilized or continuously improved.  This is more important in a 

lean innovation management culture change since many of the tools and practices will 

require critical thinking and use of multiple strategies. A positive attitude to the new 

culture is necessary to promoting and utilizing the new SLIM culture.  A SLIM culture at 

first, will not come easy to most employees and it will take managers and employees out 

of their comfort zones to some degree. Continued buy-in and support will help managers 

and employees embrace and the new culture.  Table 4 summarizes the necessary steps in 

securing strong employee and management buy-in. 
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 Buy-in  

Continuous 

support 

• Management needs to show continuous support for the 

utilization and training of the lean innovation culture 

and practices 

• Employees need to strive towards continuous 

improvement in all aspects of the lean innovation 

culture 

Display 

benefits 

• Utilize numbers and graphs to depict the benefits and 

improvements made through the lean innovation efforts 

• Display where the company is in regards to the 

timeline set at the beginning of the transformation 

• Estimate future benefits for the remaining work to be 

completed 

Employee 

Recognition 

• Recognize employees and team efforts in their lean 

innovation accomplishments 

• Give actual numbers or improvement contributions to 

show the use and results of the lean innovation training 
Table 4: Employee buy-in 

Leading by example is generally a good way to encourage employee buy-in and 

sustained use of the new tools.  The new lean innovation culture will require employees 

to focus on continuous improvement in all of their activities.  Displaying the benefits and 

improvements during department or group meetings is very effective in providing reason 

and proof that the changes are working.  Graphs or actual figures give a sense of real 

progress, so they should be used when the numbers are available. These meetings are also 

a good time to reiterate that work still needs to be done, which can also provide more 

motivation to continue the lean innovation efforts.  This will help if benefits have not 

been felt for some departments or employees, as it lets them know that more work is to be 

done and they will get benefits for their efforts before the lean innovation transformation 

is complete. Another important issue is providing the sense of accomplishment for 

employees. So give an estimate on how much time is left for the change transition.  This 

allows employees to realize that they have accomplished something over a period of time 

and there is an end date to strive for.   



30 
 

The last crucial step for buy-in is recognizing those employees that are supporting 

and showing efforts for the new lean innovation culture.  There are many ways to 

recognize employees and some methods are more effective than others.  The most 

appropriate method for establishing a new culture of lean innovation is not rewarding 

employees with money bonuses or days off; it’s recognizing their efforts and 

accomplishments in front of their coworkers [33]. This will establish the importance and 

the level of commitment needed to have a successful, functional lean innovation culture 

transformation.  It will also drive a healthy amount of competition among coworkers to 

put more effort in towards the lean innovation practices.  More discussion and analysis 

for employee recognition is discussed for promoting lean innovative tools in section 5. 

4.0 Lean Innovation Strategies 

Establishing the lean innovative thinking and the culture to support its methods is the 

most important part for a company trying to utilize lean innovation management.  

Without the culture the lean innovative business strategies and tools associated with lean 

innovation management will not be as effective or sustainable.  The next step to 

implement the SLIM system is identifying the business strategies for the organization to 

utilize.  In this section we suggest and discuss two common and effective strategies 

companies utilize today; product platforms and innovation pipelines as two SLIM 

strategies.  Both of them play large roles in keeping companies competitive in 

efficiencies and costs reductions while harnessing innovations.  They have proven to be 

effective by many successful companies and should be adopted by companies wishing to 

be lean and innovative. 
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4.1 Innovation Structure: 

To simplify the phases and processes innovations take in a business environment and 

how different businesses handle innovation activities; we have chosen to use the model 

given in “The Innovation Value Chain” written by Morten Hansen and Julian Birkinshaw 

[18].  These authors set up innovation related activities into three condensed phases of 

innovation: idea generation, idea conversion, and idea diffusion.  Table 5 below explains 

each of the three phases to innovation and how it interacts within the business 

environment. 

Phase Phase Description 

Idea Generation People within the same 

unit, collaboration across 

units, and external parties 

generate ideas to enhance 

or develop products for the 

company. 

Idea Conversion Ideas are screened and 

funding criteria are set to 

determine which ideas the 

company will pursue for 

further research and 

development 

Idea Diffusion Developed ideas are turned 

into products or process for 

external and internal use. 
Table 5: Innovation Value Chain Phases  

 We will use the three phases of innovation to characterize and insert ideas for 

building a lean innovation management philosophy.  The ability to insert lean activities 

while still addressing the innovative needs of the business will be the main focus of 

analyzing both platform strategies and innovation pipelines. 
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4.2 Platform as a strategy: 

Successful companies, such as Kodak, Cannon, and Black & Decker, have implemented 

platform strategies to optimize business potential and respond to their competitor’s 

product advancements. Obtaining the right mix of capabilities in implementation, 

manufacturing excellence, and distribution as well as product design is essential for 

achieving current and future success and is one of the results provided by implementing a 

platform strategy [34]. Platform is a strategy that is based on the development and 

sharing of key components and assets within a product family [34].  A product platform 

is considered a set of products that share components and design [34].  The idea of using 

platform strategies provides the company a plan for the future stability of its products, 

processes, and core capabilities.  The implementation of such a strategy will require 

planning and financial commitments for future operations and product lines [34], but 

platform can provide numerous benefits when the strategy is implemented correctly. 

Many of those benefits are directly correlated with developing the foundation for a range 

of individual product variations. 

 The company focus or business strategy, innovative or lean driven, does not 

hinder the possibilities or effectiveness of a platform strategy.    Platform strategies are 

one of these management plans that can be built upon the combination of lean 

management and innovation management, to create a lean innovation approach. Since 

platform strategies can be applied to existing products and new product developments, 

the possible benefits associated with both management philosophies can work together to 

produce a very agile platform strategy on the same manufacturing floor. The difference in 

definitions of success should not limit the possibility of successfully combining the two 
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management philosophies, but encourage engineers and managers that when combined a 

more flexible and universal benefit will be experienced by the company.  

Many successful companies continue to implement platform strategies for both 

new product developments and existing product lines. Platforms can be used in a lean 

approach to reduce Research and Development costs, while providing an innovation 

management approach to addressing new product developments that can allow companies 

to enter indentified market gaps. Also, as shown by the Black & Decker case study 

presented later in this section, many companies choose to implement such strategies to 

reduce variability and product costs. Product platforms and innovation platforms provide 

numerous benefits found in both strategies, but they differ in areas of idea generation, 

outcomes, and what is considered a success.   

4.2.1 Applications of Platform Strategies:  

Designing products by sharing common components and production processes across a 

platform can provide numerous benefits.  It allows companies to develop differentiated 

products efficiently, increase the flexibility and responsiveness of their manufacturing 

processes, and take market share away from competitors that develop only one product at 

a time.  This can be applied to achieving successful mass customization processes or high 

volume manufacturing processes [35].  Using the innovation framework previously 

discussed the applications of platform strategies would be related to the activities in the 

idea generation and idea conversion phases. 

For existing product families, renewal is achieved by integrating the best 

components in new structures or proprietary designs to better serve evolving customer’s 

needs [34]. This follows the idea of continuous improvement throughout the design and 
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manufacturing process, but it needs to be done within the bounds of the platform strategy 

and capabilities to be effective.  Common benefits achieved by implementing a product 

platform within an existing product family are reduction in costs and variability in the 

manufacturing process.  Developing products by sharing common components and 

production processes across a platform can provide numerous benefits. There is not a 

clear cut divide to say that product platforms for existing families are strictly a lean 

management approach, although the benefits achieved are fundamental to lean 

management, because many product innovations can be applied to all products families, 

even existing ones. In fact, innovating on current products ensures the innovations 

capture the core competencies of the company and help innovate within the capabilities 

of the manufacturing process. Also, innovations on existing technologies must occur to 

extend the product’s life cycle or technology curve (s-curve).  Technology has a limited 

lifecycle and actions need to be taken to extend the lifecycle if a company wants to 

extend the product’s life.  One action is introducing new radical technology into the 

product, which will ultimately start a new s-curve, thus extending the lifecycle of the 

product.  Another action that can be taken is making small incremental changes to move 

the product along the curve.  By definition, incremental innovations and architectural 

innovations happen within existing products, and those innovations can be applied to the 

entire product family. 

For new product development, diversification is achieved by building on and 

extending the capabilities to build the foundations of new but related product families 

[34].  As discussed by Meyer and Utterback [34], Hewlett-Packard has built on their 

foundations of core capabilities in scientific instruments to create families of computers 
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and peripherals, and also to enter into the medical systems business. This was also 

similarly done by Canon to build on their copier and facsimile machine platforms to 

create their laser printer and scanner business [34].  When this approach was introduced, 

it was considered as an innovation driving strategy as the goal was to develop new 

products that can be processed or manufactured with the present capacity, but these new 

products will serve as building blocks to the development of new product families.  When 

we investigated this strategy, however, we identified it as a SLIM strategy.  By limiting 

the focus of innovations to happen within the parameters of the current process, potential 

waste is reduced in over-innovating.  Also, the lean principles of repeatability and low 

variability apply too when the new ideas will as building blocks for future products.  

Many companies have recently begun using this strategy to reduce research and 

development (R&D) costs, which can be viewed as the application of another lean 

management principle (reducing costs throughout the entire system). The use of 

innovation product platforms can also speed up the idea-to-market process and allow 

companies to be the first to market in many scenarios.  Next, we discuss how the platform 

strategy was used by several companies to successfully reduce variability and costs 

within their manufacturing processes, as presented in [34]. 

4.2.2 Black & Decker 

As discussed by Meyer and Utterback [34], Black & Decker is a complete example of a 

company using platform strategies to cut costs and reduce variability in their 

manufacturing process.  This can be considered a lean management approach to product 

platform, since the main goal of introducing the platform strategy is to directly reduce 

costs and variability, two key concepts in lean management.  Before the implementation 
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of their platform strategy, Black & Decker had hundreds of products that used more than 

30 different motors, 60 different motor housings, and dozens of different operating 

controls.  The excessive costs and variability in their product designs forced management 

to allocate nearly $20 million to design a plan to manufacture product families based on 

shared components.  Without significant cost cuts, Black & Decker forecasted that they 

would no longer be able to be competitive in the power tool market.  The results of their 

product platform strategy were dramatic. Engineers had designed standard components, 

controls, and motors to be universal and fit in many of their major product families.  

Black & Decker reduced costs by 50%, increased market share by 20%, and reduced the 

number of competitors from 20 to 3 in the power tool industry.  This case study shows 

the extent to which product platform strategies can help reduce costs and variability 

within the manufacturing process.   

4.2.3 Kodak 

Kodak is another example of a successful implementation of a platform strategy. But the 

reason to implement a platform strategy and the end result was much different than the 

Black & Decker example. Kodak implemented a more innovation management focused 

platform strategy, which was in response to market changes and competitors’ 

developments.  Focusing on the “Four Levers of Platform Leadership,” discussed later in 

section 4.3, the Kodak management group utilized the second lever to initiate their 

platform strategy.  In the late 1980’s one of Kodak’s direct competitors, Fuji, introduced 

a new single-use camera into the U.S market, a camera that Kodak did not have a 

comparable product of its own to compete with.  The management team of Kodak also 

forecasted that the market for this type of camera would grow by more than 50 percent 
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per year for the next eight years [35]. By the time Kodak had introduced their first model 

that fit into this new market segment, Fuji was already on their seconded model. Yet 

Kodak won market share back and captured more than 70 percent of the market. This was 

done by implementing an effective platform strategy. 

 The platform strategy implemented by Kodak was based on developing many 

distinctively different models from a common platform.  In the early 1990’s, Kodak 

redesigned its base model and introduced three additional models, all having common 

components and common production process steps [35].   By sharing common 

components, Kodak was able to develop its products faster and cheaper than its 

competitors.  These different models allowed Kodak to cover more of the camera market 

and appeal to more customers, giving them twice as many products as their closest 

competitor. 

4.3 Platform Leadership: 

Platform strategies are not easily implemented and require a full understanding of the 

company and its products.  Even with that understanding, the platform strategy will need 

a leader to facilitate development throughout the entire process. Platform leadership 

refers to the common objective sought to building upon core competencies to deliver new 

product developments and product innovations. This leadership style creates strategic 

opportunities to channel the direction of innovation on complementary modules or 

products [36]. It constructs the mentality that all of the base, high sales products, should 

become platform leaders, which all other products are built off of. Deliberately building 

upon product families rather than single products requires management of a firm’s core 

capabilities. This also requires the firm or its management to identify areas to expand 
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their current business model.  This expansion can be done in reaction to competitor’s 

products or potential new customer segments and market openings.   There are Four 

Levers of Platform Leadership that can be used to design a platform strategy, or to make 

the existing strategy more effective [36]. 

1. Scope of the firm: The first lever deals with what the firm does inside and what it 

encourages others to do outside (suppliers and vendors).   It provides criteria and 

information on the best strategy to either produce a part in-house or outsource the 

operation.  

2. Product Technology: The product technology lever will help a firm make 

decisions about the degree of modularity, the degree of openness of the interfaces to the 

platform, and the amount of competitors the firm can expect from this product line. 

3. Relationships with External Complementors: This lever focuses on achieving 

consensus with partners and how to deal with potential conflicts, such as the platform 

will consider using other suppliers and in turn create another competitor. 

4. Internal Organization:  The final lever allows the platform leader to use their 

internal organizational structure to manage external and internal conflicts of interest more 

effectively.  This includes keeping groups with similar goals under one executive, or 

separating groups into distinctive departments in order to address potentially conflicting 

goals with outside constituencies. 

Each of these levers can be critical for achieving or sustaining platforms within 

the firm, and the leadership’s effectiveness in platform strategies.  These levers not only 

cover the formulation of a platform, but also the implementation, which allows a smooth 
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free flowing process.  The levers focus on providing the foundation for successful 

platform strategies, but they should be continuously revisited.   

4.4 Lean Innovation Through Product Platform Strategies 

The previous company examples show a wide application of platform strategies, which 

can provide an opportunity to combine innovation management and lean management 

working together for this business strategy.  Companies can utilize this strategy to help 

their idea generation phase by restricting the ideas chosen to be ones that can be built off 

another current products technology, or be the foundation for a new product platform.  

This also helps in their conversion phase since many of the ideas can be ruled out 

immediately if they don’t follow the platform strategy of the company. The differences in 

lean management and innovation management are apparent, but both strategies have been 

shown to be successful when applied to a platform strategy.  Moreover, although these 

platforms may seem focused on one management goal, the projects encompass more than 

just one management philosophy when implemented. The results obtained in the case 

studies presented were key drivers found in both innovation and lean management, and 

both benefited the company in ways that would be impossible without a platform 

strategy.   

4.5 Innovation Pipelines 

Innovation pipelines are becoming a growing business strategy for innovative companies 

and companies that provide a diverse product line.  Innovative companies utilize 

innovation pipelines to handle innovation-related activities on a larger scale, although the 

methodology can equally be applied to small scale innovations [37].  Some authors have 

suggested that innovation pipelines “provide a framework for organizations to achieve 
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corporate objectives through the systematic and sustainable application of innovative 

processes and methods in all areas of organizational activity [37].” This framework is to 

develop a flexible, yet structured process that can exist within any organization.  The 

ultimate goal in promoting innovation within the work place is to gather ideas generated 

by employees and create an environment that promotes and rewards creative thinking.  

Innovation pipelines can be used as a methodology for a variety of innovation-related 

activities, from new product development, process development, product line additions, 

and technology improvements. Companies choosing to implement an innovation pipeline 

are doing so to sustain growth and competitiveness in their given markets, or positioning 

to possibly enter new market segments.  

The main purpose of implementing an innovation pipeline is allowing the 

business to have a structured plan on how to get from the idea generation phase to the 

idea conversion phase.  In simple terms it gives a framework for a company to us to 

select which ideas the business will pursue and allocate money to.  This can be done in 

many different ways and some of those ways can be overwhelming to managers and 

R&D specialists.    Many others have suggested that hindering the creativity of 

employees or limiting the bounds in which they can innovate will have a negative effect 

on the innovation environment.   Allowing open-free innovation for any idea employees 

or R&D specialist can think of will eventually overwhelm the decision process of what 

ideas to use and allocate capital funding to.  It can also lead to wasted time in idea 

generation, numerous project failures, and employee frustration if they do not understand 

why projects are not being chosen.  This is considered acceptable for a pure innovation 

management approach, since failures and time are not key drivers in the management 
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philosophy. When applying lean management principles to idea generation the process 

will change. In this section we will determine several ways to effectively limit innovation 

to produce the best results for the business; this will be done in all scenarios utilizing 

innovation pipelines. 

Innovation pipelines are incorporated into each of the two innovation phases, idea 

generation and idea conversion. Idea generation is a crucial step for companies trying to 

innovate or use employee thoughts to capture new product ideas.  Innovating outside the 

limitations or capabilities of the organization is considered to be a waste, and useless to 

the current business structure.  Innovation pipelines can be a very good start to limiting 

the ideas generated in the first step of the Innovation Value Chain.  In simple terms 

innovation pipelines help limit the amount of ideas that will be viewed as possible 

products.  There are many factors that go into limiting ideas and most involve complying 

with system limitations, target markets or customer segments, and business models.  

Using SLIM to limit the ideas in a company’s innovation pipeline can be done in two 

different ways; both of these scenarios are presented and discussed for possible benefits 

and negative effects on innovation and lean management goals. 

4.5.1 Pfizer Inc. Example 

Innovation pipeline strategies have become increasingly popular as companies look to 

innovate while reducing their R&D costs.  This new idea of efficiently innovating, and 

higher expectations of product turnouts, has driven companies to explore ideas of how to 

limit and select product innovations.  Innovation pipeline strategies are found in almost 

every industry and are tailored to fit the company’s strategy and current market 
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conditions.  Many companies, such as Pfizer Inc., have turned to innovation pipelines to 

help continuously innovate while cutting their R&D costs.   

Pfizer Inc. is a global pharmaceutical manufacturer and research company that 

focus on providing products and medicines for human and animal uses.  The Pfizer Inc. 

(Pfizer) mission statement states: “At Pfizer, we apply science and our global resources to 

improve health and well-being for every stage of life.  We strive to set the standard for 

quality, safety, and value in the discovery, development, and manufacturing of medicines 

for people and animals.”  Although Pfizer does provide a diverse health care portfolio for 

human and animal uses, Pfizer is most widely known for their vaccines and industry 

leading research.  Pfizer Inc. is also the pharmaceutical company that produces the 

widely known pain relief pill Advil®. This has resulted in Pfizer becoming the world’s 

leading biopharmaceutical company and has been in the health care industry for more 

than 150 years.  Amongst numerous awards received every year, Pfizer has ranked as a 

top 100 global green company and has won numerous awards for their innovation and 

R&D efforts [38]. 

While innovating and providing industry leading pharmaceutical products is the 

main focus of Pfizer Inc, the ability to do this efficiently and cost effectively has allowed 

them to stay ahead of their competition.  Pfizer Inc. ranked as the 40th company on the 

Fortune 500 rankings for 2009.  They also grossed $50,009 million in 2009, an increase 

of 3.5% from 2008 [39].  Pfizer’s ability to continuously create revenues and provide 

innovative pharmaceutical products has a lot to do with the business culture established 

there.  The culture supports open innovation while still utilizing lean management 

principles.  Pfizer has been able to utilize this culture and these principles in their 
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innovation pipeline strategy.  They have allowed product ideas to be freely innovated, but 

only those ideas that meet their product criteria ever make it to R&D.  The innovation 

pipeline Pfizer Inc. has chosen to implement is shown below in Figure 2. 

 

 

Figure 3: Pfizer innovation pipeline 

As Figure 2 above shows, all ideas or discovery projects enter the pipeline and are 

then subjected to pass through phases.  The phases represent what limits and discards 

potential product ideas and each idea has to meet the criteria for all phases before it goes 

into R&D to start product testing.  The phases and their criteria can be changed 

depending on what products Pfizer Inc. is looking to develop at the current time, or for 

possible future endeavors.  Also, since Pfizer Inc. needs to make a quick response to their 

competitor’s advancements, they can simply change the criteria for each phase and 
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determine if they have any product ideas currently in their idea pool or pipeline that meet 

their needs. 

This style of pipeline has allowed Pfizer Inc. to remain as one of the most 

innovative pharmaceutical companies in the world while still producing industry leading 

profits.  The ability to only address product ideas that meet the needs of the company 

without spending R&D money to select ideas has allowed Pfizer Inc. to have innovative 

products in the market much faster than their competitors.  This use of innovation 

pipelines is a great example of how industry leading companies harness and select their 

innovative product ideas without over spending in their R&D departments. 

4.5.2 Lean Innovation Pipelines Scenario 1: Fail Fast, Fail Cheap 

Idea generation can happen anywhere in the business environment, but the ability to 

harness these ideas to produce profitable products is very challenging to most businesses.  

Many authors have suggested ways to initiate and harness innovative thoughts, such as 

the T3 system suggested in [40].  Weekly innovation meetings can provide employees the 

opportunity to discuss, document, and submit their ideas for possible process or product 

improvements.  Idea generation in itself would suggest the unhindered ability to think and 

produce ideas that could possibly return profit for companies.  But, if employees are 

innovating and producing ideas not within the constraints of the business or not 

incorporating the company’s core competencies, then those ideas are waste. With an 

abundance of ideas it is very difficult and time consuming to sort and select ideas that 

will have the greatest chance for profitable products.  This is where innovation pipelines 

can be used to help select and speed up the process after idea generation to idea 

conversion.  The pipeline alone, however, cannot provide enough selection based criteria 
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to efficiently fit a lean management approach in innovation.  This is where the first 

scenario of applying lean principles to innovation pipelines can prove to be useful for a 

company’s innovation environment; ideas failing fast and failing cheap. Figure 3 shows 

an illustration of the first scenario of lean innovation pipelines.  

 

Figure 4: Scenario 1 using lean innovation pipelines 

 The basis for this pipeline scenario is built upon inserting lean principles 

immediately after the idea generation phase to limit and accelerate selecting only feasible 

ideas from the idea pool.  Using tools such as T3 [7] and an open innovation 

environment, the idea generation phase should produce numerous ideas that a company 

can possibly turn into profitable products.  Adopting a lean approach to these weekly 

meetings could not only ensure that all employees are trying to innovate productively, but 

it gives the sense of problem solving. This lean application in weekly meetings may not 

limit the idea pool enough, but further limiting can be done through the use of an 
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innovation pipeline. The innovation pipeline will be used to pass those ideas along to the 

idea conversion stage, where the most profitable and best ideas are chosen. Figure 3 

depicts an innovation pipeline a company may decide to use if they are receiving an 

abundance of ideas or if they are trying to address a specific need.  The figure shows a 

large idea pool that is initially limited by a certain standard or criteria that company has 

decided upon.  Possible criteria and limiting subjects are discussed later in this paper.  

Once the initial idea pool is limited to possible ideas that will address the company’s 

needs it is once again limited by more rigorous selection criteria.  This second process 

can select ideas to address specific projects, needs, or business strategies.  This phase will 

greatly reduce the number of ideas that enter the pipeline, which in return reduces time 

and money. 

 By inserting lean management principles at the beginning of the pipeline, the amount 

of ideas sent to idea conversion is reduced and the selection time is also greatly reduced.  

To achieve this, the company will need to decide what main criteria they will want their 

future products or projects to possess.  This may limit or hinder creativity and innovation 

in the idea generation phase by providing criteria that all ideas should fit in, but it will 

rule out many ideas immediately from consideration as potential products.  Limited 

amounts of ideas will require less R&D funds and speed up the innovation process. 

Taking a lean management approach to innovation pipeline criteria may require ideas to 

include some of the requirements listed below: 

 Utilize current production and process capabilities 

 Utilizes the core competencies of the company 

 Addresses customers in current target market 
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 Can be the foundation for multiple products 

 Shares components with current products 

 Utilizes same technology as previous products, but allows company to enter a      

new market 

 Reduces costs or variability in manufacturing 

These are just some examples of ways a company can use lean principles to limit and 

constrict the amount of ideas in their innovation pipelines.  This scenario describes the 

“fail fast, fail cheap” mentality in idea generation.  By eliminating ideas at the initial 

stages of the innovation process and within the first part of the innovation pipeline, bad 

ideas are identified quickly.  This means if the idea doesn’t meet the desired criteria for 

innovative ideas; it is eliminated without wasting time in the idea conversion stage.  This 

also follows the second concept in the phrase; the bad ideas are failing cheaply.  The 

ideas that don’t meet the needs of the company will be eliminated before the idea 

conversion phase, which means there is no chance any capital funding will be allocated to 

them.  This also reduces the amount of R&D costs, since the number of ideas at the idea 

conversion phase will be greatly reduced, which will reduce the amount of time a 

company spends researching the ideas.    This scenario, scenario 1, describes a company 

that wants to take a more aggressive lean management approach to their innovation 

environment.  The following scenario will present a more open innovation environment, 

while still incorporating lean management principles in their innovation pipelines. 

4.5.3 Lean Innovation Pipelines Scenario 2: SLIM Idea Selection Model 

An innovation driven company values an open, creative environment that will support 

and hopefully encourage innovation.  This would present a different approach to inserting 
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lean management principles into their innovation pipelines, with the main goal of 

applying lean in a way to not hinder innovative potential.  To allow for open creativity 

and idea generation, lean principles will be inserted in the end portion of the idea pool, 

just before the idea enters the pipeline where R&D money can be applied.  This will 

allow all ideas from the idea generation phase to be accepted into the pipeline, but they 

will later be rated based off a hierarchical decision model.  Figure 4 depicts how lean 

management will be inserted into the innovation pipeline for an innovation management 

focused company, or scenario 2. 

 

Figure 5: Scenario 2 using lean innovation pipeline 

It should be noted that scenario 2 will lead to an abundance of ideas in the idea 

pool since all ideas will be accepted, with most of those ideas being eliminated later.  

This may lead to a slower innovation process and time to market may be considerably 

slower than the first scenario, but it could also capture ideas with potential benefit to the 

company that scenario 1 eliminated. 
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 The decision model that will be inserted before the idea makes it in the pipeline 

and well before the idea conversion phase.  This will allow for a company to alter their 

models based on the current position of the company and their future wants and needs. 

The company can use the previously discussed limiting criteria or a whole new set of 

requirements.  Innovative companies may be more worried about things such as 

revolutionary innovations and products that may lead to new market segments. 

In Figure 5 an example of how a company could use a hierarchical model to select 

and eliminate ideas after the idea generation phase. 

 

Figure 6: SLIM idea selection hierarchical decision model 

 This model is completely customizable to what the company desires, and can be 

easily changed as the needs of the business change. The model works by assigning values 

for rating the importance for levels 2 (sub-criteria) and 3 (main criteria), and reviewing 
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each idea to see how many criteria they address.  The higher the importance each 

criterion is, the higher the company will rate it. Some ideas may only address one or two 

sub-criteria and rank higher than an idea that addressed multiple criteria; it will all 

depend on which criteria received the highest ratings. For example if Company A needs 

to position themselves for the future and also wants to develop new facilities, these 

criteria will receive a higher rating in the hierarchical model.  Any ideas that address 

these issues will have higher accumulative rating and would be chosen to go to the idea 

conversion phase. The higher the rating criteria the idea addresses, the more likely it will 

be chosen to go to the idea conversion phase. These rates of importance in the model and 

results of the chosen ideas will reflect how the business wants to position themselves for 

the future and what current areas they wish to address.  The model ranks of importance 

need to reflect the true business strategy and problem areas needing to be addressed or 

developed. If not the highest ranked ideas will provide little benefit to the company.  

If a company is looking at cutting cost in their production processes and would 

like to expand only in conjunction with their core competencies, then the company would 

rate “cut costs utilizing current capabilities” much higher than the “adding value 

expanding future capabilities.”  This type of company may hold the dominant market 

design, or be satisfied with the amount of markets and customers their products are 

reaching, thus the fastest way to improve their business is by cutting costs.  This 

approach is not considering future products or capabilities, but is more focusing on 

satisfying their current customers.  This could also be an example of a company that is 

struggling financially, where R&D budgets are very low and immediate impact is needed 

to help the current situation of the company’s financials.   Opposite to this company, 
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Company B is looking to develop new products for the future benefit for the company 

and wants to do this through expanding human capital.  This company would rate 

“adding value expanding future capabilities” much higher than “cut costs utilizing current 

capabilities” to ensure that the ideas selected fit their business needs.  Company B would 

be considered an innovative company that is looking towards new markets and 

revolutionary technology.  This company would have R&D money to allocate to projects 

and would accept failures in ideas chosen.  The current situation of the company is not 

the driving force in their business strategy, but the future position and products are what 

they feel will best benefit the company. 

4.6 Design for Manufacturing and Lean Manufacturing 

Once the idea generation and conversion phases have been completed, the company now 

has the task of turning ideas into products.  This is described by the idea diffusion phase, 

and it is how the company plans to manufacture their product.  This can be done in many 

different ways in industry, but this paper will focus on two ways: Design for 

Manufacturing (DFM) and lean manufacturing. 

 Both of these manufacturing techniques have been proven to manufacture 

products with speed, quality, and low variability.  DFM is expected to increase 

efficiencies and asset utilization, but it limits the design space and hinders future changes 

to the design [6].  For a company to utilize this without restructuring to allow for 

innovation would erase the efforts and benefits established in the earlier phases.  Simple 

weekly meetings, such as T3 [7], can explore ways to innovate even within a DFM 

system. 
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 Toyota is synonymous with lean manufacturing, but what is often overlooked are 

their innovation capabilities.  Lean manufacturing is established on the principles of 

eliminating waste while improving efficiencies.  This can lead to worker stress from busy 

schedules and multiple responsibilities expected in a lean work environment [6]. This can 

cause hindered creativity and an environment that does not support employee 

innovations.  Once again, a company can use weekly meetings to stimulate creativity and 

in some cases outsourcing innovation maybe necessary. Toyota has realized the 

difficulties in creating radical innovations from within the company. It outsources a 

significant part of its product from its suppliers, and relies on their knowledge and 

expertise to define new technologies. For some companies focus on maintaining high 

efficiency and productivity, outsourcing innovation has been an essential part of keeping 

up with technological innovations [6]. 

4.7 Platform Strategies and Innovation Pipeline Findings  

The ability to harness innovative ideas without producing large amounts of waste can 

greatly benefit a company’s business environment.  In this section we discussed using 

platform strategies and innovation pipelines to do just that. By relating each section of 

this paper to a phase in the innovation value chain, a company can understand which 

strategy can help in each different phase of innovation. Using product platform strategies 

that can provide both innovative product developments and cost reductions in production 

of products can greatly increase the future business potential.  Whether a company 

chooses to utilize a more innovation management approach to platforms or lean 

management waste reductions, the ability to incorporate both management philosophies 

will produce a more flexible and diverse platform strategy.  The scenarios presented for 
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implementing innovation pipelines that incorporate lean management principles can 

provide companies flexible strategies for utilizing innovation pipelines.  Scenario 1 

provides a quick time-to-market innovation approach by limiting the bounds of 

innovation and it also reduces the number of ideas in the pipeline.  Scenario 2 allows a 

company to innovate freely and let a hierarchical model designed to reflect the values of 

the company decide which ideas to pursue.  Both of these pipeline scenarios can provide 

a more structured and lean approach to innovation.  The manufacturing plan a company 

decides to utilize needs to be as innovative in the diffusion phase as the first two phases, 

or else the lean innovation efforts will not be felt system wide.  The company needs to 

decide if it can innovate internally sufficiently to meet market demands, or if outsourcing 

is necessary to keep up with its competitors. 

 Both of these business strategies have shown the ability to combine lean 

management and innovation management to produce a flexible, more global approach to 

business decisions.  By allowing innovation to occur and using lean management 

principles to reduce the ideas being considered for further research, companies will cut 

costs and innovate more effectively and efficiently.  The numerous benefits provided by 

each management strategy in combination with a more global business strategy will allow 

companies to be more competitive and responsive in their markets.  

 5.0 Lean Innovation Tools 

The next step in achieving lean innovation management is applying new tools and design 

approaches in the organization.  Once the culture and business strategy has been 

established to support lean innovation management the company can start utilizing lean 

innovative tools on their processes.  In this section we discuss how lean tools can be 
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altered and incorporate additions of innovation strategies to help provide a more in-depth 

analysis.  We demonstrate this by altering the lean value stream mapping tool to 

incorporate innovative methods. Each step of the mapping process is analyzed and 

retooled to incorporate a balance of lean and innovation. To utilize a lean innovation 

value stream mapping tool a new definition of value is proposed to account for the 

difference in core concepts of lean and innovation management. This section will also 

discuss the design process and how companies can utilize lean innovation management to 

help create a balance of influence in their designs.  A design strategy to allow for lean 

design while allowing for employee creativity and innovative practices is proposed.  Both 

of these lean innovation tools and practices will utilize the new definition of value, 

provided below. 

5.1 Lean Innovation Value Definition  

Before a company starts its efforts to promote lean and innovation within its processes, 

the definition of value, or value adding activities, needs to be clarified and agreed upon 

by all parties. As discussed in section 2.3, the most common definition of value is usually 

said to be determined by the customer. Specifying the value of a new product cannot be 

accomplished without listening to customers [26]. 

Defining value in lean companies is very straight forward; anything that does not 

add value to the end customer or product is not valuable and is considered waste. The 

value definition commonly applied to projects utilizing lean concepts is concerned with 

providing a short term or even immediate payback period in process implementations or 

changes.  This is due to lean’s fundamental concepts of identifying and reducing waste 

within the system being analyzed, which makes the process more efficient and reduces 
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costs. This cost reduction makes the payback period for these projects very short and 

favorable for companies.  

A short term or immediate payback period is not the focus governing the value of 

innovation activities.  Innovation efforts and developments take time and financial risk to 

implement. The problems facing implementing an innovation management project is the 

drop in stock price due to the large capital investment without quick returns.  This for any 

company can be very difficult to overcome to convince upper management to pursue 

risk-prone projects [23], especially when the traditional financial tools are used.  

Innovations are essential for a company to continue to be competitive, and defining the 

value of these innovations to coincide with the company’s goals and business plan is a 

difficult task. A definition of value for an innovative company will need to express the 

value of exploring new products and markets, while funding R&D efforts to produce 

radical innovations. 

To keep the customer as the number one priority but also place emphasis on 

planning for future markets and products, the definition of a value adding activity in a 

lean organization should be clarified as: 

“An activity that enables the organization to continuously satisfy customer demands in 

the current and future potential market segments.” 

5.2 Lean Innovation Value Stream Mapping Tool 

Value stream mapping is a powerful lean tool that combines material processing steps 

with information flow as well as other important related data [41]. The fundamental idea 

behind value stream mapping is sparking change in the process and eliminating 
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nonessential activities that don’t add value but only waste time and resources. When 

companies apply value stream mapping to processes or products five phases are used to 

determine what waste and value are. Each of the phases represents a different part of the 

analysis and possible areas for improvement.  The phases are initially for the use of 

applying lean principles, but by adding innovation efforts in each phase the analysis is 

much more in depth. The phases are summarized and briefly explained in Table 6 [42].  

1. Selection of 

product 

family 

Using lean principles as bench marks determine the 

product family that would benefit the most from 

process improvements. 

2. Current 

State 

Mapping 

Map the current state of the movement, resources, and 

time utilized by the operation, and identify problem 

areas. 

3. Future 

State 

Mapping 

Construct a realistic, improved system, addressing the 

previous identified problems and other necessary 

system improvements. 

4. Defining a 

working plan 

Based on future state map, an improvement plan will 

be constructed to ensure the full implementation of 

realistic, measurable improvements to the existing 

system. 

5. Achieving a 

working plan 

Execute, plan, control, and monitor progress, while 

making necessary adjustments to reach the future state 

map.  This phase may require frequent revisits to alter 

the plans and maps in phases 3 and 4. 
Table 6: Value Stream Mapping Phases 

The framework and steps used to apply value stream mapping analysis are briefly 

described in the table above.  When a company is looking to apply VSM to their 

processes, understanding the scope of the product family under examination is an 

important place to start the analysis before any of the five phases are completed [41]. 

Once the scope of the process is understood, the company is able to loosely define the 

goals and what can be expected from the analysis.  It should be noted that when utilizing 
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VSM, back tracking and revisiting phases, especially phases three and four, is very 

common and encouraged [41]. To achieve a working future plan some areas may need to 

be changed in the plan and future state map.  These changes could be reactions to 

availability of resources and funds, or changes in the overall business direction.   

To begin the VSM analysis, a company must first decide upon which process or 

product family to analyze.  The VSM analysis has its traditional focus on the lean side, 

but a company can incorporate several ideas to promote the company’s innovation 

capability at this stage.  Table 7 summarizes the key concepts from the lean focus and 

ideas to promote innovations. 

Lean Focus  Ideas to Promote Innovations 

 Select the product 

utilizing the most 

resources 

 

 Select the product with 

the highest cycle time 

 

 Evaluate and select the 

product that is in the 

most need for 

improvements to regain 

or sustain current market 

share 

 

 Select the product with 

the highest market share 

and sales to determine if 

costs can be cut by 

system improvements  
 
 

 Evaluate the current position of the product’s 

underlying technology on the development 

curve and determine the type of 

technological changes needed (incremental 

to move along the s-curve or radical to start a 

new curve). Select the product family that 

can be improved through either type of 

change. 

 Select the product family that can be 

introduced to new market segments and 

customer groups through value innovation.  

 Select the product family whose underlying 

technology can be disruptive. (It may not 

perform well in the specific area(s) most 

valued by the mainstream customers in the 

current short term, but will eventually 

dominate the market due to development in 

the underperformed areas and the growing 

popularity of other attractive attributes.) 

Table 7: Selection Phase of Value Stream Mapping 

The traditional focus of VSM would have a company select processes or product 

families that could improve the most from lean waste reductions.  Most companies select 
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the products utilizing the most resources, products with the highest cycle times, and 

products producing large amounts of waste during the manufacturing process.  A more 

in-depth look into lean philosophies could also cause the company to start analyzing the 

market share and market position of their products.  If a product has the highest market 

share, dominant design in its market, then a company can possibly gain large benefits by 

reducing manufacturing costs by system improvements.  If a product is currently losing 

market position and share of sales, then it may be possible to regain those sales by 

improving the process and process technologies.   

This would be the traditional focus of the selection phase, but the VSM analysis 

can go much deeper into the products and processes by applying concepts from the 

innovation management field. One evaluation a company can use to determine which 

product to select is analyzing the products s-curve.  The technology curve, or s-curve, can 

determine where the underlying technology in the product is in its lifecycle. Technology 

has a limited lifecycle and actions need to be taken to extend the lifecycle if a company 

wants to extend the products life.  One action is introducing new radical technology into 

the product, which will ultimately start a new s-curve, thus extending the lifecycle of the 

product.  Another action that can be taken is making small incremental changes to move 

the product along the curve.  Either option is something a company can analyze as a 

reason for selecting a product during the first phase of VSM.  Using innovation 

management philosophies in the first phase could also lead a company to select the 

product family that can be introduced into new market segments and customer groups.  

Value innovation describes companies that break away from the pack by staking out 

fundamentally new market spaces.  This means a company creates products or services 
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for which there are no direct competitors [43].  This will require a different competitive 

mind-set and systematic way of looking for opportunities, but it is a way of introducing 

new innovative ideas into the selection phase.  A very innovative approach to the product 

selection phase would focus on future market trends.  A company could do use this 

strategy in the selection phase by selecting a product family where the underlying 

technology is considered disruptive. Selecting these products would imply a company has 

identified a gap in a current market, and is looking to the future by not addressing the 

current mainstream customers’ demands. The company is the striving for a future 

dominant market design. 

Once the company has decided upon the product family and process to perform 

the VSM analysis on, the current state of the process needs to be mapped.  It is extremely 

important to keep the second phase of the VSM analysis separate from phase 3.  The 

current state needs to be mapped exactly how it is to ensure in-depth, constructive 

analysis; if the current state and future state are combined to save time a company may 

overlook important areas of improvement.  Phase 2 provides more areas for 

implementing a combination of lean and innovation management philosophies; some 

ideas on constructing a current state map using both management philosophies are shown 

in Table 8. 
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Lean Focus Ideas to Promote Innovations  

 Evaluate current limitations, 

resource utilizations, and 

production outputs 

 Determine all movements 

necessary to complete the tasks 

and operation 

 Identify bottlenecks and the 

pacemaker of the system 

 Assess the current innovation efforts 

 Evaluate the current innovation 

environment 

 Evaluate the work load and delegation 

of responsibilities to determine worker 

stress levels 

Table 8: Current State Mapping Phase of Value Stream Mapping 

The key to having a detailed current state map is to analyze the current actual 

conditions.  This implies that if the standard operating procedure states something 

different than what is actually being done during the process, what is actually being done 

should be mapped. Taking a lean focus on this phase would account for evaluating the 

limitations of the process, resources utilized, and production outputs.  These simple 

measurements can give a company a starting point to understanding the process and its 

complexity.  The movements necessary to produce the product need to be mapped exactly 

how they occur, which can provide opportunities for future analysis and improvements.  

A crucial step in phase 2 is identifying the pacemaker, or bottleneck, in the process.  The 

process can only move as fast as the bottleneck, so for future improvements to make 

significant impact on the system, all bottlenecks need to be identified.   

When trying to apply innovation ideas to the current state mapping, a company 

should focus on evaluating their innovation efforts in the same fashion as their lean 

efforts.  Innovation management has many useful tools that can be applied within an 

organization to promote and harness innovative ideas; if a company is utilizing any of 

these techniques they should be mapped out, depicting how and when they are being 

utilized.  The environment within a business has a strong impact on the potential for 

innovation, and the current environment needs to be mapped.  Mapping the innovation 
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environment would include: Manager’s promotion of innovation, ability to innovate past 

written operating procedures, and how innovation is viewed in the work environment.  

For innovation to be reliable, it needs to be addressed systematically, like a business issue 

in which you define the problem and then solve it [30].  Also, some companies have 

explained their innovation environment as being ordinary, meaning they don’t separate it 

from the rest of the business [30]. Using this idea as a guideline helps a team evaluate the 

innovation environment.  An evaluation of the innovation practices would not be 

complete without analyzing things that hinder innovation.  Evaluate employees work 

loads and the responsibilities each worker has; these should be mapped out to depict what 

the worker does throughout the day.  The evaluation of workloads and responsibilities 

can help depict a workers’ stress levels and possible factors that can deter innovative 

thinking. 

The next step in the VSM analysis process is determining what the company 

would like to achieve when the system is changed.  This is called the future state map and 

it is briefly described in Table 9. 

Lean Focus Ideas to Promote Innovations 

 Set specific goals for the 

identified problem areas in 

terms of resource utilization, 

wasted movements, and  

process efficiencies 

 Evaluate and decide upon 

areas in addition to the 

problem areas for further 

improvement, given resources 

are available 
 

 A specific percentage of revenue 

should come from product innovations 

occurred in the last x years. 

 Having new innovation promoting 

techniques/tools introduced and 

implemented annually  

 Allow more employee creative time 

through proper task delegations  

 Create an open environment 

encouraging innovation 

Table 9: Future State Mapping Phase of Value Stream  Mapping 
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The future state mapping phase of value stream mapping is a crucial phase and 

this phase should take the most time, compared to the other four phases.  When the 

company begins to build the future state map, many lean concepts will be a major focus.  

Removing the identified waste will be on the top of the list for goals when constructing 

the future map.  This waste reduction can be done in many ways, but most companies do 

so by removing a combination of the seven types of waste, which were discussed in 

section 2.1.  Resource utilization and consumption should be improved and also in most 

cases reduced in the future state map.  When removing waste and improving resource 

consumption the efficiencies for the system will naturally improve, but a company should 

take a proactive approach to improving efficiencies in the future state map instead of just 

letting it happen on its own. The major focus of the future state map is to change and 

improve identified areas from the current state map, but further improvements can still be 

constructed.  Even if an area was not identified as a problem area in the current state map, 

the future state map can still incorporate changes in these areas.  If new technology is 

available for machines or production equipment that was not considered a problem, then 

a company can consider upgrading to further improve the system.  Of course, the benefits 

of implementing these changes would need to outweigh the costs, but it gives companies 

the ability to be flexible in their future state mapping stages and address all areas desired.  

Also, this is where the new definition of value must be applied to the company’s business 

goals.  The current state map should eliminate all non-value adding activities, but as 

discussed before in section 2.3 lean and innovation describe value adding activities much 

differently.  This may be a confusing area for companies in phase three, but using a new 

definition of value can help clearly identify the value adding processes.  Keeping value 
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adding process for both lean and innovation management practices will be a crucial part 

of the future state mapping phase. 

Focusing on planning new innovation efforts, especially for companies that are 

not considered to be innovative, can be a very challenging task.  The first place a 

company should start is by analyzing the problem areas identified in the current state 

map.  From these problem areas discuss a plan or goals on how much innovation efforts 

should contribute towards new products.  Companies can do this by setting goals that a 

specific amount of revenue should be generated by product innovations over a certain 

amount of time.  To achieve these new innovation goals, a company with identified 

innovation problems needs to promote new innovation techniques and tools and 

implement them annually.  Being content with under producing innovation efforts can 

have as much of an effect on the productivity of a business as any other business 

processes or function [16].  A way to introduce more innovation into a company’s 

business environment is creative times. Creative times can be weekly/monthly/ or 

quarterly meetings where members of the workforce get together and brainstorm ideas for 

improving the system as a team. Delegation of employee’s tasks can also be considered 

for change in the future state map; this can help improve the stress levels on employees 

during the work day.   

The fourth phase in the VSM process is to devise a plan to implement the changes 

constructed in the future state map.  The process for defining a working plan stage is 

shown in Table 10. 
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Lean Focus Ideas to Promote Innovation 

 Decide upon a timeline for 

implementing all changes 

necessary to achieve the 

future state map 

 Rank the changes in order of 

importance to determine order 

of implementation 

 Implement system changes to 

achieve the goals of reduced 

resource utilizations, cycle 

time, and wasted movements 

 Implement system changes 

that did not address problem 

areas, but could provide better 

system efficiencies 

 Reduce variability in the new 

system by structuring each 

operation in a step-by-step 

manner 

 Make sure that any innovation 

implementations are done as an 

ordinary business practice and not a 

separate part of business 

 Implement employee creative times, 

such as brainstorming meetings 

 Address staffing issues to relieve 

worker stress, by either adding more 

employees or reducing the amount of 

responsibility for each worker 

 Establish the idea that creativity and 

leadership are not opposites  

 Constantly change worker’s structure, 

this will allow stimulus to rethink day-

to-day activities 

 Make resources readily available to 

heighten creativity, while allocating 

the resources, including matching 

personnel for teams and assignments, 

carefully to maximize innovative 

potential 

 Physical space is major contributor for 

achieving an open innovative 

environment, so allow for open, 

comfortable workspaces 
Table 10: Define a Working Plan Phase of Value Stream Mapping 

The focus of the working plan phase of VSM is to plan out how and when the 

changes to the current system will be made.  Deciding upon a timeline for implementing 

the changes constructed in the future state map is the first focus of this phase.  A timeline 

will allow the team the ability to track their progress and set an end date for achieving the 

future state map [9].  Companies will also need to rank the changes in order of 

importance, which will determine what changes get implemented first. Two sets of 

ranking changes should be conducted, important changes that were identified problem 

areas, and then other system changes. Those changes that depend on other 

implementations and cannot be done without the implementation of a lower ranked area 
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will be ranked accordingly. Changes that could produce the most savings or reductions 

should be ranked higher and less dramatic changes lower.  These changes should bring 

reductions and better efficiencies. If they are not realized, then a team may need to 

consult the future state map or redefine the future state.  Once the changes are 

implemented, a company will want to reduce variability in the new system.  This can be 

done many ways, through standard operation procedures or work maps, and structure will 

be needed for the new changed operations. 

Implementing innovation improvements can be a strongly resisted change in some 

business environments, but this resistance can be overcome [2].  Making innovation part 

of the business culture, not its own separate culture within business, can make the new 

innovation implementations more effective [30]. Implementing the employee creative 

times as a part of a weekly schedule with cross functional work teams can provide 

innovative times for employees to improve the system they work in [41].  This provides 

motivation and reason to innovate. Make sure employee stress level problems that have 

been identified are corrected and employee delegation is done more effectively to help 

promote innovation efforts [5].  Constantly changing the workers structure will allow 

stimulus and thinking throughout the day, thus workers will not fall into a routine as 

easily.  Providing stimulus may be the spark needed for a worker to identify an area for 

improvement that only the operator could find.  As discussed in the future state mapping 

phase, all issues dealing with space and resources need to be implemented to fully allow 

for innovation.  Finally, establish the idea that creativity and leadership are not opposites.  

Make employees understand that being a leader doesn’t always mean sticking strictly to 
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the schedule and only caring about production.  Have managers openly discuss 

innovation with employees and actively seek innovative changes for themselves. 

For the final stage of value stream mapping, a company must implement 

strategies for achieving the future state map.  This step is crucial for obtaining all of the 

changes and benefits desired in the future state map.  Phase five is briefly described in 

Table 11. 

Lean Focus Ideas to Promote Innovation  

 Frequently revisit phases 

three and four to make 

adjustments and redefine the 

future state map and plan 

 Monitor the system as 

changes are being 

implemented, and identify 

new areas for improvement 

 Recognize employees through 

rewards systems for their 

efforts and production 

accomplishments 

 Establish the known experts 

in the system to utilize their 

technical, procedural, and 

intellectual knowledge to 

achieve the future state map 

 Utilize simulation models to 

determine possible areas of 

concern or areas that need to 

be revisited in phases three 

and four 

 Monitor the implementations of 

innovative ideas to make sure they are 

meeting the desired percentage of 

revenue 

 Make sure to have an open, engaging 

environment supported by the whole 

organization, especially the 

management and supervisors, to 

continuously inspire innovative ideas 

 Supervisor encouragement, even when 

busy, can show support for successful 

and unsuccessful efforts  

 Use creative thinking skills to approach 

and solve problems flexibly and 

imaginatively 

 Experiment with innovative ideas to 

reduce the fear of failing and to gain 

new ideas that weren’t present before 

Table 11: Achieving a Working Plan Phase of Value Stream Mapping 

The last phase of VSM will usually require a lot of revisiting the previous phases, 

mostly phases three and four.  This will help redefine the future state map and plan, 

which may have been found infeasible during the implementation of the changes.  This 

phase will require monitoring the system as the changes are made and completed, to 



67 
 

make sure they had the desired effect and to see if any new changes need to be made.  

Establishing the experts in the company can help achieve the future state by utilizing their 

technical, procedural, and intellectual knowledge [30].  The operators and experts know 

the system better than anyone else, so their input is very valuable.  If something is not 

working as planned or if some changes are being debated, use a simulation model to 

determine the effect on the system.  This is a great cost efficient way to experiment with 

possible changes. 

The innovation implementations may be harder to monitor, but they still need to 

be watched over to ensure effectiveness.  Regularly check in with innovative product 

ideas to make sure they are producing the desired percentage of revenue as planned, and 

to see if they innovation efforts are producing ideas regularly.  Making sure the whole 

organization is behind the new innovation efforts, to help continuously inspire and 

promote innovation.  Supervisors need to accept new parts of their jobs in dealing with 

innovation efforts.  Supervisors are extremely busy employees, but checking in with 

employees frequently on innovation efforts can help promote and bring a sense of value 

to the innovation environment.  Use these innovation times and efforts to creatively think 

of solutions to address and solve problems [30]; weekly innovation meetings are 

excellent times to discuss company projects and problems needing to be addressed.  

Finally, experiment with the new innovative ideas to bring a sense of value to coming up 

with new ideas, and to reduce the fear of having an unsuccessful idea [30].  If employees 

see their ideas being tried out, they will be more likely to continue their efforts in being 

innovative, and less likely to fear unsuccessful ideas. 
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5.2.1 Establish effective innovation rewarding system 

Performance based reward systems are concerned with two major issues: performance 

and idea generation for the betterment of the company. Performance based systems 

objectively define and measure performance and explicitly link rewards to outcomes, 

which is usually done quantitatively.  These systems are put in place to maintain 

behaviors and to motivate individuals to achieve personal and collaborated performance 

[44].  Lean companies have given rewards to employees that meet specific performance 

criteria; those rewards include: bonuses, vacation days, eight and skate method (assigned 

eight hours of work and employees can leave when the work is completed), company 

parties, and employee recognition. This method utilizes the manager’s influence by 

objectively weighting various components of the subordinate’s job or proposed ideas 

[33]. 

When companies utilize employee reward systems, they are placing a large 

amount of decision making on the mid-level managers.  Not only are these managers in 

charge of upholding company goals and strategies, but they are also engaged in 

rewarding their employees.  Ethical questions arise for how the manager awards bonuses 

and other performance based rewards, and issues speculating favoritism can discourage 

many workers. Many concerns within organizations are formed from the secret nature of 

how awards are decided upon and the nature of limited disclosure of the amounts, 

number, and recipients of the rewards [44]. 

Reward systems will be one of the most delicate areas a manager will need to 

address.  The awarding of such bonuses will be directly correlated with employee 

reviews, which is an already sensitive subject in the office setting.  Determining how 
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rewards are granted and establishing criteria for making rewards equally accessible to 

everyone are challenging tasks for many managers. This would imply that these rewards 

should only be determined based on activities that all employees can participate in.  

Strictly granting rewards based on product developments or process alterations would 

mostly benefit production workers, engineers, and R&D personnel.  

Some rewarding systems that could be implemented to ensure employees are 

actively engaged in innovating, within the restrictions of the organizations business 

strategy, are weekly innovation meetings. Companies such as Toyota have implemented 

periodic meetings where employees can meet and suggest ways to improve or fix select 

systems [45].  Rewarding teams within these meetings also brings a level of competition 

for teams to provide good ideas.  Rewarding innovation is not as easy as production 

goals, so different rewards may be more suitable.  Employee recognition is a strong 

motivation reward: it lets the employee know that the company cares about and 

appreciates their contributions. If rewards are delegated based on results obtained from 

these meetings many employees will look forward to participating and putting effort into 

innovative ideas. 

5.3 Lean Innovative Design Process 

Product design is a fundamental operation for all companies looking to extend or recreate 

their product lines or services provided.  New product designs allow the company to 

expand to new customers and market segments but the way companies go about this 

crucial task can vary based on their definition of value and operational goals.   Several 

terms have been used to define a company’s product design efforts, such as: “Lean 

Product Design,” “Design for Manufacturing,” “Design for Innovation,” and “Strategic 
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Innovative Framework” [4, 32, 46-49].  All of these methods have been proven useful to 

a certain degree, and many companies have turned to using these methods because they 

provide benefits that are in-line with their overall business goals.  The problem associated 

with choosing one product design strategy is that it limits the outcomes or possibilities for 

being both lean and innovative in the design phase of products.  In theory, a company that 

chooses to be lean or adopt the lean culture needs to be lean in all of its business 

operations to reach the ultimate goal of “Lean Enterprise” [50].  In contrast, a company 

that chooses to adopt a culture of free flow innovation and endless idea generation will 

not constraint much on its resource usages.  The practice of innovative product design is 

not one of open idea generation without a purpose though.  It is a practice that uses 

human creativity to expand its knowledge base.  The combination of lean and innovative 

design strategies could yield a much more effective and efficient product development 

strategy, along with successfully transforming the entire business environment to 

supporting a lean innovation culture. 

5.3.1 Lean Product Design 

Many companies have realized the benefits of lean principles in product design.  In lean 

design, standardization and design for manufacturability are two closely related practices 

with a common goal to ensure that new product designs are compatible with existing 

manufacturing capabilities through the use of established components [32].  Also, a new 

method of design for platform products has emerged as a popular practice for large scale 

product manufactures that have many products with similar or same components, 

previously discussed in section 4.2. 
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Design for manufacturability (DFM) involves meeting the customer requirements 

with increased efficiency and asset utilization while minimizing the costs of design, 

material, and process combinations [46, 47]. Standardization involves simplifying and 

formalizing the aspects of the product design procedure through standard parts, materials, 

and processes [32, 48]. These two methods provide great benefits in achieving cost 

effective, resource reduction, and production efficiency.  It also allows a high technical 

expert to design the product while having less technical operators manufacture the 

product through standard operating procedures.  Another associated benefit with DFM 

and standardization is the quality impacts of designing and producing products in a 

highly controlled environment.  DFM and standardization usually only design products to 

capabilities the company already possesses, which means the products are designed 

towards core strengths.  This produces a much higher level of quality than designing 

products towards untested measures or technologies. 

With all the benefits associated with DFM and standardization it should be noted 

that there are disadvantages associated with using these strategies alone.  The concepts 

and objectives of DFM and standardization can hinder an organization’s innovation 

process and capabilities.  Instead of looking towards new technologies in the product 

design phase, designers may tend to use technologies that are already used and proven for 

their manufacturing processes.  Also, anything that will require new technical skills, 

changes to the components, or changes to the architectural linkages will be heavily 

discouraged, since these are not the current core competencies of the organization. The 

emphasis placed on increased levels of efficiency and reduction in resource utilization 

may limit the design idea generation, thereby deterring dramatic changes to the product 
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design. Ideas may be generated that are outside the capabilities of the current 

standardization or DFM but be overlooked if the emphasis on lean principles is too 

strong.  This could lead to companies suffering what is called “Northeast Pull,” which 

describes companies that are content with their current product designs and market 

position [16].  This idea of “Northeast Pull” keeps companies from continuously 

innovating or entering new market segments [16]. Standardization and DFM also rely 

heavily on the existing knowledge, components, and manufacturing methods in the 

system. Such a design approach where only existing components are used and the new 

product must match the current manufacturing methods has noticeable discrepancies with 

innovations that require changes to any aspect of the design.  Lean management would 

place emphasis on ranking or prioritizing their ideas and product designs, this is not a 

core fundamental of innovative product design. The downside of rigorous prioritization 

before idea generation, however, is that it halts many potentially promising projects at an 

early point in their development and leaves them stranded inside the company. Over time, 

so many projects get abandoned that the company’s ability to grow beyond its core 

business is threatened. If focus is maintained for too long or with too much rigidity, it can 

become the enemy of growth. When the market recovers, the company lacks a foundation 

from which to rebound [16].  These methods can also lead to passing up new 

technological capabilities or advancements, since most machines need to be compatible 

with several if not all products produced. 

5.3.2 Innovation Driven Product Design 

Usually the innovative product design strategy is a much more open ended and less 

structured form of designing.  The basis for this strategy is not limiting the generation of 
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ideas but enhancing and encouraging more creative ideas. These ideas are encouraged 

from all employees, and often from outside sources: suppliers, customers, and research 

groups [51].   The larger the idea pool is, the greater the chances are of finding an idea 

that can be turned into a successful product.  Innovative product design usually targets 

new products using untested technologies to open up business opportunities and markets.  

These are usually big-risk big-return type of products, meaning a lot of R&D money is 

spent researching, designing, and manufacturing for the chance of having a revolutionary 

product that either opens new market segments or addresses new customer groups. These 

innovative product designs can fall under any of the innovation categories already 

discussed in section 2.2. 

Innovative design approaches can be structured to follow a certain strategy in 

utilizing creativity and innovativeness, such as design for innovation and strategic 

innovation.  These loosely applied “structures” give employees the environment 

encouraging innovations and a vision of what to innovate and who to innovate for.  

Strategic innovation emphasizes addressing three categories in all innovative 

opportunities: customer excitement, competitive leadership, and portfolio enrichment [4].  

Each of these dimensions to innovation gives insight into the appropriateness of 

innovations and strategy for the value chain of the company [4].  By utilizing a strategic 

innovation approach, Bowonder et al. [4] argues that a company can better estimate their 

time to market, development time and costs, and also better determine a market price [4].  

This strategy utilizes forecasting methods and well defined customer and market 

segments.  Many companies that choose to implement this are well established and are 

looking to diversify their product portfolios. 
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Design for innovation is a less structured approach to innovating, and encourages 

the culture needed to be creative.  The culture created allows free flow innovations and 

aims to reduce negativity [49].  Creating a culture of “never a bad idea” provides 

confidence and team building to help address innovative issues [49].  Eliminating 

complacency and fear will provide an environment that encourages and harnesses 

innovative ideas.  Utilizing this creative environment to solve problems or product needs 

is the core concept of design for innovation [49].  Allowing employees to be creative and 

to think of product ideas is an essential part of innovating, but to effectively innovate, the 

employees must have a purpose.  So by allowing innovative ideas to be problem solvers 

and product ideas, employees buy into the system they work in and provide much faster, 

efficient innovative ideas [49]. 

Design for innovation strategy and strategic innovation also have downsides, as 

does DFM and standardization.  The problems often associated with innovative product 

design strategies can be the large amount overhead and the inefficiencies of the process.  

Companies utilizing innovative product design strategies usually experience a longer 

period of time before their revolutionary products are introduced to the market, which 

means the company will need to have other current products in production to keep a 

profitable business plan. Also, selecting ideas from the idea pool can not only be a 

challenging task, but also a slow and uncertain procedure.  The employees in charge of 

selecting the ideas are responsible for understanding the goals and objectives of the 

organization while keeping in mind the customers’ wants and needs. Another major 

obstacle is creating a culture of open innovation.  Employees may resist or have fears of 

bad ideas; this issue was previously discussed in detail in section 3. 
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5.3.3 Towards a Lean Innovative Design 

There are numerous benefits and pitfalls associated with each approach to product design. 

The ability to produce products quickly, efficiently, and to a high standard of quality is 

important for a company to stay competitive in the global business environment. 

Achieving both lean and innovative product design could make a company more 

competitive and responsive to market demands.  The problem that arises when comparing 

lean product design and innovative product design is that they are not easily integrated 

together.  Both strategies, as discussed in the previous sections, have different core 

principles that do not allow the acceptance of the other easily. Many of these differences 

are the result of different definitions of waste or value. Providing a framework or design 

strategy that combines lean product design and innovative product design could be very 

valuable for companies looking to extend design capabilities.  To do this, many trade-offs 

be and compromises of the core principles will be made. Although the design strategies 

will be altered to allow for the addition of principles from the other side, the core benefits 

from both sides will remain.  This lean innovative approach to product design will allow 

the effectiveness of both strategies to work simultaneously, while providing a more 

flexible design process.  Table 12 describes the differences between lean and innovative 

design. 
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Lean Design Focus Innovative Design Focus 

 Designs place major 

emphasis on 

minimization of 

resource utilization 

[52] 

 

 Designs often address 

predetermined criteria 

or company desires 

[53] 

 

 Designs often make 

existing products better 

based on customer 

inputs, or address 

already identified 

market gaps [52] 

 

 

 Designs strongly 

consider the current 

manufacturing 

capabilities of the 

industry [52] 
 

 Designs often don’t consider the 

availability of resources or the amount of 

resources used [54] 

 

 

 Designs are generated in an open 

innovation environment with few 

constraints [49] 

 

 

 Designs are often generated based on 

customer inputs but without consideration 

of the exact target customer group or 

market segment [11] 

 

 

 Designs are not constrained by the current 

manufacturing capabilities of the industry 

or specific company [4, 49, 54] 

Table 12: Lean design vs. innovative design 

In an effort to build a balanced design strategy utilizing the benefits of both lean 

and innovative product design strategies, we use lean product design as a base design 

strategy and introduce innovative design concepts where appropriate.     

The first and most constraining fundamental that must be compromised is the 

definition of waste.  Lean design is built on the core fundamental of efficiencies in time 

and resources.  Any time that is spent on product designs that do not result in products is 

considered waste.  On the contrary, innovative design does not account for time used for 

failed product designs as a waste, but more acknowledges that waste is part of the process 

of creating something valuable.  Open innovation environments often utilize bad ideas or 
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product designs as building blocks for a better design idea.  Innovative companies would 

consider any activity that hinders or limits an employee’s creativity and innovative 

capability as waste. They regard their employees as the most important resource and by 

limiting their creativity they are wasting the potential for their business. This is where the 

first and largest compromise must be made in an effort to combine lean and innovative 

product design.  To overcome the strict definition of waste in lean product design, a 

company may choose to provide an open innovation environment during the design 

phase.  This could be a special meeting time or brainstorming session where employees 

come together to develop new designs or improve current designs.  The time should not 

be considered waste if nothing is produced, since it is through these interactions that an 

idea may be sparked in the future to dramatically benefit the company.   

However, applying lean thinking to innovative design can help direct the 

creativity of a session or meeting and may provide faster, more efficient results.  By not 

completely hindering innovation, such as putting certain degrees of limitations and gives 

a clear goal, the progress of the meeting and ideas produced can be more directed to 

solving the problem more creatively.  It will also provide a sense of direction and rule out 

many ideas early on in the idea generation phase.  The result of this phase would be to let 

employees utilize their creative skills and thinking during all design projects.  The ability 

to think past the current product at hand could greatly benefit the company in the future, 

but limiting and directing the creativity is essential in being efficient and result driven in 

the design phase.  It should not be considered waste if employees take time to think of 

ways to extend the design process to other products or ideas and employees should be 

encouraged to think more globally then locally in product design.   
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By allowing more open creativity in the lean design practice, the ability to utilize 

the outcomes and ideas produced in the design process on more than one product 

increases.  For instance, if a company designs a new product and is strictly worried about 

time and efficiencies they may not notice that it can be applied to other products they 

manufacture.  This creative time where employees step back and think of possibilities can 

greatly benefit the entire product line of the company.  It can allow the company and its 

employees to build off of past knowledge to continuously innovate in a very resource and 

time efficient manner.  This is also in line with “Lean Thinking” and the fundamental to 

continuously improve [50]. 

Current market conditions have placed emphasis on the design being conformed 

to the existing manufacturing facility. The manufacturing capability can be a limiting 

constraint for lean design but often challenged in innovative designs.  Strong 

consideration can be placed on limiting product design ideas to the ones that lead to 

products that can be manufactured on the current equipment. However, in many cases a 

company will benefit from expanding their manufacturing technology.  Innovation driven 

companies are not only concerned with their current market positions but also their future 

market potentials. Strategic innovative product designs can reduce the cost of R&D in the 

current business conditions without sacrificing the growth of the company [51].  The 

products produced in this type of strategy are usually ground breaking or redefining an 

existing product.  Usually the technology to produce these products is not commonly 

found in existing manufacturing environments, and the components that make up the 

products are not shared among existing products [55].  The components are often not 

available from current suppliers, which would incorporate more supply chain efforts to 
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produce the design.  The payoffs for producing these unknown-untested products can 

only be estimated, so it takes a risk-seeking attitude to peruse these opportunities. 

Especially for companies whose products are far into their life cycle. Innovative product 

design ideas that require new manufacturing capabilities should not be discarded, because 

it helps reestablish the company in the market segments they are losing and may 

introduce the company to a new customer group.  The lean approach should be stronger 

in this area of innovative product design since new manufacturing equipment is a large 

capital expense and would take years and many successful products for the company to 

get a return on investment.  However, companies do need to stay innovative and carefully 

choose the right time to utilize innovative design options. Those design options that 

require new equipment will be costly but can help to ensure a company’s future as a 

competitor in the market. 

Product design is a critical part of the product development cycle.  The ability to 

generate profitable product ideas with a reasonable time-to-market can be crucial for a 

company to remain competitive.  This ability is difficult when only utilizing one design 

strategy and the benefits from lean and innovative product design working together could 

increase the competitiveness of the company.  By compromising and adjusting some of 

the concepts in each strategy, we were able to construct a combined product design 

strategy to achieve core competencies in both lean and innovative design approaches.  In 

this way, these strategies enable companies to produce profitable product ideas in an open 

innovation environment while reducing their response times. 
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6.0 Conclusion 

6.1 Contributions 

Lean enterprise management and innovation management are key management 

philosophies that many organizations utilize to meet the needs of customers and the 

current economic environment.  These philosophies have shown to be effective on their 

own, providing companies numerous benefits.  Their core concepts drive a business to 

continuously improve and provide more value to the customer.  So far, literature has 

largely focused on utilizing only one strategy, lean or innovation, and combining the two 

was considered difficult due to their conflicting core definitions.  Identifying this gap 

between management philosophies has provided opportunities to combine lean enterprise 

management with innovation management in a management philosophy that focuses on 

innovative waste reduction and innovative value adding activities.  The combination was 

not done by expressing the utilization of both core concepts and tools, but by strategically 

improving tools and business strategies to provide a strategic lean innovation 

management philosophy (SLIM).  By making compromises, providing a better and 

clearer definition of value and utilizing core concepts from both sides, we have provided 

a management philosophy, SLIM, that allows an organization to remain innovative while 

reducing waste to better compete in their respective markets. 

The SLIM framework was constructed from the key aspects of a general 

management system: culture, business strategies, and tools and practices.  Each area was 

adapted and altered to fit the needs of a management strategy that can promote employee 

creativity and innovation in a cost-conscious, waste reducing way.  The organizational 

culture was improved to promote lean innovation by addressing the three critical phases 
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to a culture change: motivation, training, and buy-in.  Each critical phase was analyzed to 

provide emphasis on both lean concepts and the inclusion of innovation concepts to 

promote a balanced cultural transition.  This cultural transition was identified as the most 

important step in becoming a lean innovative company.  The lean innovative culture will 

help promote and sustain the lean innovation management tools and methodologies. 

Once the culture was established the next step to achieving lean innovation 

management was establishing business strategies that were supported by both lean 

enterprise management and innovation management.  Two business strategies, product 

platforms and innovation pipelines, were analyzed to find areas where additions could be 

made to provide core concepts and benefits of each management philosophy. The ideas of 

product platforms and innovation pipelines were discussed and propose as two strategies 

that can help a business achieve SLIM. 

 Product platforms, which is labeled both as a lean management concept and 

innovation driving method in literature, was proposed as a SLIM strategy.  The concept 

of utilizing standard parts and interchangeable machinery was applied to innovation 

processes and products.  We were able to improve the product platform strategy to not 

only promote lean waste reductions and variability reductions, but also incorporate ideas 

to increase the innovation process, idea selection phase, and conversion phases.  By 

applying the innovation management concepts of future outlook and adaptability the lean 

product platform strategies, we were able to propose a business strategy that can provide 

manufacturability and long term innovation sustainability to fit a SLIM strategy. 
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Innovation pipelines were improved to reduce the amount of waste and time 

needed to select ideas from a large idea pool.  Innovation management promotes freedom 

and personal creativity to the idea generation phase, but selection of these ideas has 

caused low efficiencies and high cost.  By applying lean management concepts to 

innovation pipelines, we were able to propose two scenarios that can combine the two 

philosophies in effective SLIM strategy. The pipeline strategies presented can fit the 

needs of any company looking to utilize a SLIM strategy. 

The final step to achieving a lean innovation management philosophy was 

utilizing tools and practices that coincide with the goals and strategies of lean innovation.  

We demonstrated the way to create SLIM tools based on existing tools from both lean 

and innovation management. An example was given on improve the value stream 

mapping (VSM) tool by adding innovation driving components at each phase: selection 

of product family, current state mapping, future state mapping, defining a working plan, 

and achieving a working plan.  The addition of innovation management concepts to each 

step provided a more in-depth and applicable analysis tool.  The new proposed lean 

innovative value stream tool provides the analysis and emphasis required to have a 

balanced lean and innovative effort in the organizations tools and practices.   

Finally, product design was analyzed to propose a lean innovative approach.  The 

design strategy proposed equally promotes the reduction in cost and manufacturability 

along with the need to be creative and innovative.  Literature usually classifies the design 

process as innovative or lean oriented. By making compromises while strengthening the 

main benefits of both philosophies, we were able to provide a balanced SLIM design 

strategy. 
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6.2 Limitations and Future Work 

This thesis included several limitations to provide and propose results of a lean 

innovation management philosophy.  The major limitation of this thesis was the 

framework of this management philosophy was mainly based on literature without case 

studies or quantitative analysis.  Currently there are no companies available to test and 

validate our suggestions and SLIM strategy. Without the testing there was no available 

data to perform statistical analysis over the effectiveness and potential benefits of the 

strategic lean innovation management.   

Future work for this research would include case studies and statistical analysis of 

the benefits provided by utilizing SLIM strategy.  This management strategy would need 

to be implemented and benefits investigated to determine the success and usefulness of 

SLIM.  Also, investigation into ways to successfully train managers and employees on 

SLIM methods and tools needs to be proposed and validated. 

Future work could also investigate the relationship between lean innovation 

management and the current economic conditions.  The need to do more with less and 

stay ahead of competition has driven companies to change their daily operations.  The 

effectiveness of lean innovation management on dealing with less than optimal economic 

conditions could be evaluated through detailed analysis. 
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