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Abstract 
Can innovation processes be “leanified”? Lean may be the recipe to improve R&D productivity 
but its tenets seem in contradiction with the nature of innovation, e.g. standardization versus 
creativity. 42 interviews with managers of a high-tech company help identify challenges and 
solutions to achieve both art and science in innovation. 
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Introduction 
 
Is it possible to apply Lean principles on innovation work? If so, how? This article attempts to 
provide preliminary answers to these questions, whose relevance is believed to be high due to the 
following reasons. The poor performance of the innovation and R&D process is the first reason. 
Innovation projects increasingly fail to meet time, cost and quality targets. According to the 2012 
PDMA’s Comparative Performance Assessment Study (Markham and Lee 2013), companies 
struggle to deliver radical R&D projects on time (only 29% of the times) and on budget (31%), 
whereas they are better in meeting technical objectives (53%) and market objectives (46%). 
Moreover, the percentage of sales and profits coming from new products has dropped two 
percentage points since the 1990s, to around 30%, whereas the failure rate in the innovation 
funnel has increased: the required number of ideas for new product success is 8.7 compared to 
6.6 in 1995. Staats and Upton (2011) argue that typical R&D worksites are loaded with muda 
(waste), e.g., from overprocessing, inventory and defects, which knowledge workers tend to 
grossly underestimate. Traditionally innovation processes have not been the focus of 
rationalization initiatives. Their need for creativity and their unpredictable nature have been 
commonly used as excuses for this, allowing managerial flaws to proliferate. Secondly, current 
environmental trends are making the job of R&D managers as complex as ever. Rising R&D 
costs, shrinking product lifecycles and increasing risks of technical and market failure pose 
unseen challenges to the running of innovation projects. Thirdly, there is a concrete and pressing 
industry need to find new ways to improve the productivity of their innovation and R&D 
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processes. Leading companies like Scania, BMW and Lockheed Martin (Browning and Sanders 
2012, Thomke 2001) have started initiatives to apply principles and concepts of the lean 
philosophy to manage innovation and the R&D process. However, limited evidence exists of 
these and other companies being struggling with making lean principles and methods work in 
their innovation practice. The fact that many of these attempts have failed challenges the validity 
of this idea. Finally, the lean management philosophy (Womack et al. 1990) has been never as 
popular as today. Managers are exploring ways to reap the benefits from Lean principles and 
methods also in other contexts than manufacturing and production shop floors, where Lean has 
traditionally developed and been applied. R&D and innovation could be one of these contexts. 
However, R&D and innovation processes cannot be managed exactly as manufacturing 
processes. To what extent is it possible to apply a managerial framework that works well in a 
context, to another context? Little has been written and found that provide an answer to the issue 
of whether an adaptation of the Lean approach to the management of knowledge creation 
processes such as innovation and R&D is feasible and desirable.  

Initial reflections on the nature of lean and innovation suggest that an inherent tension 
between the two concepts may exist: lean is about standardizing activities and outputs, tightly 
specifying work, innovation relies on creativity and serendipity to deliver unique outcomes; lean 
is about reducing variation, which is seen as key source of inefficiency; innovation needs 
variation to generate a large pool of idea from which selecting the highest potential; lean is about 
just-in-time, innovation projects span over multiple years. 

Overall, there is a need to increase the productivity of R&D and innovation processes. 
The lean management philosophy, developed by Toyota, may be the right recipe to fulfill this 
need. Especially in the light of current cuts in R&D budgets, lean’s focus on eliminating any 
form of waste and on bootstrapping can be particularly beneficial as shown by the results of the 
2012 PDMA survey: companies enjoying lower failure rates, shorter time to market and higher 
profits from innovation, use lean related practices, e.g., concurrent engineering, dedicated teams, 
customer site visits (Genba) and rapid prototyping, significantly more often than the rest of the 
companies. However, bringing together two apparently contradicting concepts like lean and 
innovation is not trivial and requires overcoming complex challenges. What are these? How can 
a managerial framework that works best in stable manufacturing processes, be made work in 
unpredictable innovation environments? 

In order to address these questions, the following section reviews existing literature on 
the topic. Then, the rationale and the methodology employed for analysis are described, followed 
by the reporting and discussion of the empirical results. The final section draws some 
conclusions and outlines avenues for future research. 
 
Literature review 
 
The first articles that appeared about the topic of applying lean principles into innovation work 
were published after five years from the publication of the seminal books about lean, i.e. “The 
Machine that Changed the World” (Womack, et al. 1990), and innovation, i.e. “Product 
Development Performance” (Clark and Fujimoto 1991). These early articles bridging Lean and 
innovation were mainly published on practitioner oriented journals, e.g., Harvard Business 
Review and MIT Sloan Management Review. Kamath and Liker (1994) is the first manuscript to 
appear and to explicitly talk about Japanese Product Development. Within this still undefined 
framework, this article focuses on the different roles of Toyota’s suppliers in Toyota’s new car 
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development. Tightly involving suppliers in the design and development of new products 
increases performance, however only few first-tier suppliers are regarded as partners, i.e. full 
service providers acting as an external arm of Toyota and participating to the R&D process since 
the pre-concept stage. Ward et al. (1995) introduce the principle of concurrent engineering, i.e. 
the parallel arrangement of innovation stages and decisions that allows reducing time to market. 
Sobek et al. (1998) makes a contribution by adopting a more systemic view of the Toyota 
Product Development system, by discussing not only six organizational mechanisms at the basis 
of this system but also by exploring their synergies and interdependencies. In addition, 
previously overlooked aspects of the system, like leadership and skills, receive much attention. 
Overall, a limitation of these articles is that they specifically focus on Toyota and on the Toyota 
Product Development System, which raises the issue of generalizability. 

Actually, the very first contribution that applies lean principles to R&D work can be 
found in the cornerstone book about Lean, The Machine that Changed the World” (Womack et 
al. 1990). The fifth chapter, based on the research of Fujimoto and colleagues, is the first 
discussion of the practices at the basis of the Japanese car manufacturer’s ability to develop 
products better, faster and cheaper than U.S. and European automakers. The techniques of Lean 
design listed by the authors include the role of the shusa, i.e., the team leader in a Toyota’s 
development team; the use of dedicated tightly knitted teams; the loading of front end innovation 
phases to identify conflicts and priorities as early as possible; the simultaneous development, 
later called concurrent engineering.  

The only article that appeared on a scientific journal and that was not based on the 
observation of Toyota’s practices (instead, it was based on the case of a firm in the mechanical 
and electronics office equipment industry), was by Karlsson and Åhlström (1996) and argued 
that lean product development comprises numerous interrelated techniques, e.g. cross-functional 
teams, concurrent engineering, integration. The authors also cautioned that to be successful in 
implementing lean product development a company is required to approaching these interrelated 
techniques as elements of a coherent whole and not as single entities. 

In the early 2000s, the scientific debate on lean and innovation did not significantly 
advance. A review article systematized early studies in Toyota (Liker and Morgan 2006). Other 
studies were published but simply used “lean” as buzzword and were of limited usefulness to the 
innovation practice, as Radeka and Sutton (2007) lamented. The years from 2010 and onwards 
have seen a strong, revamped interest in the topic of lean innovation. Three relate books have 
been released (Oosterwal, 2010; Mascitelli, 2011; Schipper and Swets, 2010), that mainly 
discuss how systematic problem solving can be applied, what waste looks like, and the 
importance of understanding customer value. These books give insights on the difference 
between lean product development and “typical” product development practices, but they often 
lack depth and theoretical underpinnings. Two important studies have appeared that discuss 
whether innovation can be lean (Browning and Sanders 2012), and, if so, how can Lean be 
applied to knowledge work such as R&D (Staats and Upton 2011). Interestingly, popular 
movements whose tenets appear very consistent with lean principles are gaining momentum. 
These are the Lean Startup (Ries 2011) and the Scrum methodology (Sims and Johnson 2011). 
This unseen interest suggests that the field is relevant and addressing a concrete and urgent need 
by the industry, that of finding efficient and effective ways to develop innovative products. 

Overall, the literature review highlights the following gaps that this article aims to fill: 
most studies focus on individual Lean practices (e.g., concurrent engineering, supplier 
involvement) and thus offer fragmented and sometimes contradicting managerial contributions; 
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most studies are practitioner oriented and provides only anecdotal evidence; most studies are 
based in the automotive (mainly Toyota) and software industry. 

 
Methodology 
 
In order to understand the feasibility and complexity of applying lean principles to R&D work, 
two main approaches were used: deductive and inductive. The former entailed a thorough 
analysis of the literature published on journal articles, blogs, practice oriented books and articles, 
the identification of key concepts and of the logical links between them, in particular between the 
two seemingly clashing fields: that which relates to the phenomenon under investigation, i.e. 
innovation; and that which relates to the theoretical lens used, i.e. lean. The latter approach, 
consistent with the exploratory nature of this research, consisted of a single case study. The 
research setting is a multinational company in the information and communication technology 
industry, for which innovation are key sources of competitive advantage (the real name has been 
blinded for confidentiality reasons). This company has recently started an initiative to apply lean 
to its R&D processes in order to create a smooth flow of product innovations and to shorten time 
to market. In total 42 employees working in roles such as, e.g. R&D manager, product manager, 
group manager, were contacted. These employees were selected because they have experienced 
the complexity of the initiative, and are currently experiencing it, and thus have developed 
knowledge about mistakes and success factors in applying lean to innovation. A structured set of 
questions were posed to these managers and regarded their view of lean, the ways lean can be 
implemented in R&D, how future R&D operations can be developed, and how leadership in 
these processes can be achieved. The answers received were analyzed and gave a deeper 
understanding of what works, and what doesn’t, in lean innovation.  
 
Empirical results and discussion 
 
The empirical evidence gathered suggests that a lean approach to innovation management is 
feasible and holds the potential for large productivity improvements in R&D. Lean and 
innovation can be brought together, however this requires overcoming complex challenges. 
These challenges stem from the attritions between Lean and innovation. The answers provided 
by the managers, combined with findings from previous literature, shed light on the nature of 
these challenges and point to preliminary solutions to overcome these challenges and achieve an 
innovation process that is simultaneously creative and disciplined (see figure 1 for a 
comprehensive map of identified challenges and solutions). 

The main challenges identified in the study are discussed as follows.  
• the complexity of standardizing creative, non-repetitive innovation work which relies on 

expert human judgment. Variation is an inherent feature of R&D processes, specifically 
variation in the output: innovation is about creating novel products, i.e. different from 
previous ones; variation in the inputs and flow units: each idea, concept, design or prototype 
is unique, thus requiring different “treatment” and a craftsperson’s adjustment; variation in 
the process and workflow: the innovation process consists of complex ill-defined activities, 
that change from case to case, whose contents and sequence are difficult to predict in 
advance. Creativity is also the ability to envision and perform varied tasks. Lean stance on 
variation, in order to achieve a smooth continuous flow in the process, is to reduce or 
eliminate it. Lean advocates the need for tightly specifying work, for rigorously standardizing 
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activities, clearly defining the substance (content), order (sequence), timing (timing) and 
desired result (outcome) of a task. This works for manufacturing processes, whose inputs, 
activities and outputs are predictable, repeated, controlled and carefully designed. However, 
the extent to which innovation and R&D work can be standardized is limited according to the 
questioned managers: reducing innovative work to a protocol is hard and not advisable. As 
Staats and Upton (2011) posit, the operational issues and problems in the process are always 
new and not well understood, and so are the best ways to address them. Moreover, it is hard 
to articulate tacit knowledge, such as human judgment and expertise, in concrete and 
replicable steps and rules that describe what to do in any possible circumstance. According to 
a manager, researchers, unlike "blue collars", have a natural tendency to drift away from 
routines and procedures. They expect freedom to practice and to refine their art so that they 
create the maximum customer value. Finally, the non-linearity of the R&D process makes it 
difficult to standardize. Because the technological and market environment changes and new 
information becomes available as the R&D process unfolds, then there is often the need to 
walk the process backward and retroactively modify, correct, refine, update what has been 
done in previous stages. Loops, re-iterations and re-works take place, not necessarily because 
the information was flawed or misprocessed but simply because the availability of new 
information has rendered it obsolete and suboptimal. Ultimately the costs of standardizing 
R&D, in terms of loss of creativity and innovativeness, may outweigh its benefits in terms of 
efficiency and of creating a solid foundation for continuous improvement. Managerial 
solutions are needed to overcome the trade-off between standardization-driven discipline and 
creativity, i.e., to improve each dimension without compromising the other, and achieve a 
R&D process that fosters creativity within a well ordered innovation process. 

• The long cycle times of innovation activities that complicate standardization and the 
application of pull criteria. The long duration of R&D stages, typically expressed in weeks or 
months and stemming from the large amount of work usually allocated to each single stage, 
implies that lean’s just in time logics and pull methods are hardly applicable in this context. 
When a job is broad and large, it tends to expand uncontrolledly and suffers from task creep, 
flawed prioritization of assignments and poor understanding of what made up a full workload 
(Staats and Upton 2011). These problems have the consequence that staff has more work 
than they could realistically perform. The empirical evidence gathered suggests that this 
overutilization creates superfluous work: mental setups and restarts, excessive switching 
between tasks, need for sorting and managing different work in progress, and burnout. 

• The lack of ex-ante knowledge about output specification. Whereas in manufacturing outputs 
are predictable and specified allowing a straightforward assessment of their conformance to 
specifications, in R&D there is no ex ante information about the specification of the output, 
i.e. what characteristic the product innovation will have, until the last stages of the process. 
This feature makes the in-process evaluation of quality hard and so is the implementation of 
the lean principle of Jidoka, i.e. creating a visible and aware organization that immediately 
detects and fixes deviations from the norm. The funnel nature of innovation, where ideas and 
concepts are discarded along the process until a final decision is reached about a single new 
product, shows this attempt to select the likely “winners”, however it is very frequent that 
technical and market flaws are detected ex post, after product launch, with dramatic effects. 

• The measurement system of innovation traditionally focuses on resource efficiency, whereas 
a lean approach requires putting an emphasis on flow efficiency. Interviewees point out the 
fact that measures used in the innovation work are related to the stage-gate model and 
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variables such as number of ideas, and do not assess flow and synchronization in the 
innovation process. It was also pointed out that there is often a lack of connection between 
inputs and outputs, and there is a tendency to measure parts instead of the whole knowledge 
flow from ideas to products put into the market. The cross-functional nature of R&D 
complicates traceability: how can researchers really follow the flow? 

• The existence of myths and commonly held beliefs among researchers that contrasts lean 
tenets. Researchers and R&D managers have been trained on utilizing resources at full 
capacity. The rationale is that having a lot to do is efficient. With lean’s emphasis on flow 
this no longer holds true. Instead, it is beneficial to allow for extra/spare capacity to be 
available in staff and machines, in order to quickly respond to unforeseen contingencies and 
to avoid that the development work stops because of bottlenecks. Similarly, project managers 
should have spare time to be available for unscheduled meetings with the team. Moreover, 
researchers have hard time adopting a customer-centric strategy and putting real customer 
needs first. Many failures derive from a prominent technology push attitude, where the 
inclusion of the most innovative technical features in the new product is prioritized over the 
fulfillment of customer needs. The consequence of this is waste in the form of 
overinvestment on features that customers do not want and failure to “do the right things”. 
Without a deep knowledge of what lean is and why it emphasizes flow and visibility, and 
without a strong leadership, it is easy to fall back into the mindset of traditional product 
development, according to many interviewees. 

• Learning, which is according to lean the most critical factor and the most sustainable source 
of competitive advantage, is more difficult to achieve in R&D and innovation because of the 
always changing nature of the environment, of the flow units and of the tasks. Repetition 
breeds competence and favors learning, but the degree of repetition is limited in R&D. 
Differently from homogeneous and stable contexts that allow for accumulating feedback, the 
exposure to novel learning contexts in R&D makes it not only hard to learn from prior 
experience, but also detrimental. Negative knowledge transfer is a phenomenon that occurs 
when experience accumulated in a given activity is transferred to a new activity that appears 
to be similar, but is, in fact, different, and this transfer actually hurt performance. In 
conclusion, conditions of high novelty and ambiguity challenge a firm’s ability to learn and 
thus to benefit from lean tenets. 

The information gathered and analyzed in the empirical study has also given preliminary insights 
about managerial solutions to overcome the above challenges, to achieve an innovation process 
that is simultaneously creative, disciplined and efficient and thus to gain benefits from applying 
lean principles to innovation work. These solutions make up a unitary framework that sees lean 
as a tree of concepts at different level of abstraction as well as a journey comprising steps to be 
performed in a determined sequence. 

First, when applying lean to the innovation context, it is important to account for the 
different level of abstraction of lean “means”. According to Modig and Åhlström (2012), lean 
means can be categorized into values, principles, methods and tools, according to their level of 
abstraction. Lean’s key value is “focus on the customer” and holds true regardless of the context. 
Lean’s two principles, jidoka and Just-in-time, realize the above value and define what decisions 
an organization should take in any situation, i.e. prioritize flow and visibility. Lean’s methods 
and tools have instead a lower level of abstraction and depend on the context. Methods define the 
tasks that allow realizing the principles, whereas tools are components of these methods. Lean 
methods and tools such as pull, andon, 5S, kanbans, are specific to a certain environment 
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because they were developed by Toyota as countermeasures to particular problems that emerged 
on the manufacturing shop floor. For this reason, it makes little sense to copy and transfer these 
exact methods to the R&D and innovation context, as many consultants have done due to their 
misconceptualization of lean as a collection of tools. Instead, overcoming the challenges 
identified above requires to “lift” Lean from its specific traditional manufacturing context to the 
level of values and principles. Then the application of lean to the R&D context requires the 
development of new methods and tools to realize the immanent value and principles of lean, 
keeping into account its peculiar features. This approach is followed in the identification of the 
following solutions, because it allows a solid and beneficial implementation of lean. 

Second, the application of lean to the innovation context should follow a specific path 
consisting of two steps: the first step consists of investing in enhancing the flow of innovation 
projects and thus reducing the time to market, even if this means underutilization in the short 
term; the second step consists of reducing and managing variability in order to increase the 
utilization of innovation resources in the long term. Pursuing this path allows to reach lean’s 
ideal state, i.e. the ability to deliver what customers want, when they want it at the lowest cost 
possible (Modig and Åhlström 2012).  

In the first step, managers should target high flow efficiency, smooth flow and short 
time to market. An established practice to achieve these targets in the literature about lean 
product development is the adoption of a parallel arrangement for the innovation process. This 
technique is also called concurrent engineering and consists in letting a downstream stage 
commence before the upstream stage has finished. This arrangement goes against the often false 
assumption that staff needs to wait until the absolute finalization of one stage before starting the 
next. In fact, often there is enough information for the downstream stage to discard “loser” ideas 
or to start refining the design of a highly promising new product concept. This preliminary study 
points to other ways to achieve the target of short time to market. One way to do so is by 
reducing the cycle time of innovation activities. This can be obtained by breaking the innovation 
process into many shorter cycles, with defined duration, focused on a subset of tasks, features 
and deliverables, which allow early experimentation and problem identification, and quick 
feedback from internal and external customers. This approach is consistent with recent popular 
frameworks like Scrum (and Agile Development) and Lean Startup, which stress the importance 
of closing the communication loop between users and providers as quickly and directly as 
possible. Another way is by reducing work in progress, which is consistent with the lean goals of 
achieving one piece flow. In the R&D process this goal can be achieved by applying a short fat 
configuration to the process. In a short fat configuration, activities are allocated to a single stage 
that is carried out, from start to end, by a single dedicated team (this configuration contrasts with 
a long thin one, where the process is broken into many sequential stages, each of which focuses 
on maximizing the utilization of its resources, at the expense of flow). The team works on one 
project at the time, as soon as it appears, and brings it to completion, without making it wait for 
available resources. Such a system is organized around the specific need of the flow unit, which 
flows quickly through the process and reach the market earlier. According to lean research 
(Womack et al. 1990) these dedicated cross functional development teams should be led by 
heavyweight leaders (“shusa”). Moreover, a short fat configuration minimizes the number of 
handovers between different stages and teams. This is beneficial because handovers generate 
inefficient restarts and are moments where mistakes often occur. 

To this regard, it is important to encourage problem disclosure among employees. 
Traditionally, researchers may be reluctant to report bad news and tend to ignore problems. This 
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causes the escalation of problems into fatal flaws. Instead, in a Lean innovation organization, 
managers reward problems reporting and address problems in an open and forthright way (Keil 
and Mähring 2008). At Scania, for example, weekly one-hour meetings are run to review all 
R&D projects. Each project gets few minutes of managers’ attention. Managers are updated 
about the status of specific work tasks. This system allows sharing knowledge of problems and 
taking prompt decisions to address them. According to an interviewed manager, the key success 
factor to make the R&D factory work is to make people believe: “researchers need to believe that 
Lean works also for them!”  

In the second step of the lean journey, managers should focus on reducing or managing 
the variation existing in the R&D process in order to increase the utilization of innovation 
resources, without compromising the speed of the process achieved in the first step. Removing 
variation from the innovation context can be dangerous as this action may impair creativity. 
Also, traditional lean methods for reducing variation, e.g., 5S, total productive maintenance, 
andon may not be applicable or meaningful in this context. In order to overcome these issues, the 
preliminary study suggests the following key activities: the distinction between bad variation and 
good variation; the removal of bad variation through the standardization of non-value adding 
support activities and the higher systematization of high-value adding inventive activities.  

Not all variation in the R&D process should be taken as a given. Good variation is that 
which adds value to the customer and for which the customer is willing to pay for. This variation 
is related to creativity and inspiration and is at the basis of product innovativeness. Bad variation 
can instead be conceptualized as waste because it does not add value to customers. This variation 
stems from the existence of defects, breakdowns, overprocessing and reworks. Whereas good 
variation should be accommodated in order to avoid a loss of innovativeness, bad variation 
should be removed. This action calls for methods that do so while taking into account the 
peculiar nature of the innovation process. Like most knowledge processes, R&D include both 
“art” activities which relies on human judgment and expert skills, and “science” activities that 
are routine, repetitive, low risk and low reward (Hall and Johnson 2009). Science activities 
should be standardized following lean’s rule: “all work shall be highly specified in terms of 
content, sequence, timing and outcome” (Spear and Bowen 1999). Because these activities occur 
frequently in the project and across projects and do not influence the quality of product 
innovation, their standardization will increase process efficiency. Art activities instead involve 
high-risk, high-reward efforts, relying on talent and creative thinking, and thus require a different 
approach to reduce their variation. While the above lean rule should not be fully applied to art 
activities, still specific methods can be used to make these activities more systematic. 

As regards contents, it may not be desirable to reduce “art” tasks to a set of checklists, 
scripts and complex rules, but looser guidelines stemming from a simple and well understood set 
of values can guide researchers in finding and following the optimal way to perform a R&D task 
while exercising their judgment. These guidelines should primarily concern what to do, rather 
than how to do the work. Moreover, tacit knowledge should be codified to the extent possible, 
i.e., pulled out of individuals’ heads and articulated in writing. This knowledge mainly concerns 
the way experts use to make decisions and execute tasks. As regards sequence, this can be 
systematized also in the R&D process. TRIZ, the Russian acronym for ‘Teoriya Resheniya 
Izobretatelskikh Zadatch’ (Theory of Inventive Problems Solving) (Altshuller 1984), is a 
methodology that structures the invention process into a well-defined sequence of tasks. In the 
light of the result of the analysis of hundred thousands patents, which showed that, at an abstract 
level, the same technical problem can be found in every technological field and that, at the same 
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abstract level, solutions to these problems remain largely the same, TRIZ defines the sequence of 
activities in the invention process because it advocates the use of a problem-solving approach 
composed by the following steps: a) formulation of a technical problem in abstract and general 
terms; b) identification of abstract solutions, which are able to solve the general problem in a); c) 
the generation of a solution that can be applied to the specific context (Bianchi et al. 2010). As 
regards timing, dividing the R&D projects into a set of many sprint cycles, as advocated by e.g. 
Lean Startup, goes in this direction. Finally, as regards outcome, tightly specifying the outcome 
of R&D activities in advance may not be desirable because their intrinsic goal is to create and 
deliver novel outputs. 

 

 
Figure 1 – Challenges and solutions for lean innovation 
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This article has identified a set of challenges involved in the application of lean to the innovation 
and R&D context as well as discussed preliminary solutions to address these challenges and to 
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departing from the common approach used in practice oriented publications where lean is 
defined as a collection of methods of tools.  

The managerial implications of this study are also significant. Initial discussions with 
leading companies revealed their current attempt of transferring lean concepts from their 
manufacturing shop floors to the R&D processes, but also the complexity of doing so. This 
article offers them a strong logical understanding of the relation between two apparently 
contrasting management concepts, lean and innovation, and the practices to achieve an 
innovation process that is simultaneously creative, disciplined and efficient. The study also 
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contributes to overcome typical resistances by highly trained professionals who do not believe 
that their work can be codified and made explicit, by challenging commonly held myths.  

Future research should enrich and further develop the framework for lean innovation 
depicted in this article. Beyond discussing individual practices that make innovation processes 
leaner, it should investigate the synergies and interdependencies between these practices. A 
successful move toward lean requires systemic thinking, where all the different practices are 
elements of a coherent whole. This also means examining the cultural and human aspects related 
to the lean transformation of R&D. With such future studies, an organic and coherent theory of 
Lean and Innovation can be developed and then tested, e.g. by launching a large scale cross-
industry survey.  
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