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By introducing Lean Development, 
companies hoped to significantly 
increase efficiency in development 
processes resulting in secondary ef-
fects such as sales and profit growth. 
In 2010 a research project has been 
launched for piloting and later introdu-
cing Lean Development in small and 
medium sized companies. The draft 
measures mainly concentrate on re-
ducing wasteful activities in product 
development, suggesting that iden-
tified waste fields may be reduced 
or even eliminated. Capacities that 
are freed up this way might be used 
to shorten certain development ac-
tivities. This reduces the length of a 
current project or enables to start with 
work packages of an upcoming deve-
lopment project ahead of time. 

Example: An employee of one of the 
involved companies states during 
waste analysis that gathering compa-
ny specific knowledge on material is 
very time consuming and inefficient. 
So far, they have to ask around among 
their colleagues to find the person 
who has the required knowledge. This 
does not only delay the development 

activity of the searching employee 
himself but additionally takes up wor-
king time of the colleagues involved in 
the search and consequently time of 
the colleague in question due to the 
subsequent knowledge transfer. 

Currently, a Best Practices Data Base 
is set up as a first step to list colle-
agues with specific material know-
ledge according to topics. In contrast 
to approaches such as Yellow Pages, 
the listed persons set up entries in a 
second step, describing best practi-
ces and problem solutions for each 
topic, providing easy access to repea-
tedly asked issues at any time. 

The idea of “performance measure-
ment” of this and other LD measures 
through time controlling , as it is of-
ten used in project management with 
regard to shorter project duration, is 
seriously questioned by all involved 
project partners. The experience, 
AGNESIS Unternehmensberatung 
(business consultants), also involved 
in the research project, has gained 
throughout many years in Lean Deve-
lopment is underlining these doubts. 
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It is assumed that it will take a certain 
time and complete introduction for 
the LD measures to serve their pur-
pose and that time-controlling will not 
be able to detect any advantage. This 
underlines the question of the bene-
fit of Lean Development. At the same 
time there is the question whether the 
consideration of the effects of Lean 
Development through time-controlling 
is sufficient and whether the primary 
effects of the measure - perceivable 
by the involved employees - may al-

low a more important statement with 
regard to the success of a measure. 

Against this backdrop, mulit-perspec-
tivity is required as e.g. realized in the 
Balanced Scorecard tool. Currently a 
procedure is worked out, based on 
this approach and therefore integ-
rating several perspectives. The ap-
proach allows making a statement on 
the primary effects gained in waste 
reduction creates incentives for con-
tinuous improvement of development 

processes beyond operations and 
records the positive impacts of the 
gained effects up to relevant key fi-
gures. Being able to look at Lean De-
velopment measures and their effects 
from a multi-perspective point of view 
goes beyond mere application within 
the lean context and is relevant for se-
veral domains (for example the evalu-
ation of alternative innovation projects 
or staff decisions). 

The aim of Lean Development during 
product development is to enable to 
concentrate on the value that should 
be generated and which will be per-
ceived and appreciated by the cus-
tomer as well as on the elimination of 
non-value added activities. Lean De-
velopment or lean in general does not 
represent a completed method but a 
concept i.e. philosophy. Pending ac-
tivities should be arranged according 
to the flow principle to avoid any in-
terruption and allow to continuously 
improving them [1], [2]. Starting with 
the success of Toyota Production 
System (TPS) in the 90’s, Lean Pro-
duction has become a successful 
and worldwide known example of the 
Lean Philosophy. Womack et al. defi-
ned the five Lean Principles of Lean 
Production [3]

 • value, 
 • value stream, 
 • flow, 
 • pull and 
 • perfection

These principles are regarded as uni-
versally valid and are designed for 
application in all company depart-
ments. However, results in produc-
tion and development are of different 
nature and therefore applying these 
principles in product development is 
a challenge. Instead of being in char-
ge of physical products or system 
components, development is main-
ly responsible for gathering relevant 
information for the later product with 
regard to the mode of function and 
production. Corresponding to lean 
aspects, the product development 
process leading to this kind of infor-
mation will be analyzed by examinati-
on of the activities in the process with 
regard to their added value. Accor-
ding to [1], these activities can be di-
vided into three categories, namely: 

 • directly value adding  
(e.g. dimensioning components) 
 • indirectly value adding  

(e.g. adjusting product features)
 • non-value adding  

(searching for product data)

Non-value adding activities that take 
up company resources and cause 
costs while at the same time do not 
generate any value to the customer, 
are called waste and have to be re-
duced or eliminated at best [4]. De-
rived from production, waste is sub-
dived into several categories. Table 1 
shows waste categories of different 
authors in the context of product 
development as well as examples in 
product development.

Waste can be seen from the perspec-
tive of perceived symptoms and their 
causes. Waste results for example in 
delays and therefore in a higher de-
mand of resources and time in pro-
duct development, as shown in figure 
1. Only by eliminating the source of 
waste, product development proces-
ses can be designed in the long run 
as “lean”, i.e. be streamlined.

Figure 1:   waste chain in product development 

Lean Development
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Lean Development is regarded as 
having been initiated in some big 
companies. However, the challenges 
and particularities that will have to be 
faced when introducing Lean Deve-
lopment in small and medium-sized 
companies, are yet unknown. This is 
why in March 2010 the Department 
of Product Development of Techni-
sche Universität München and KME 
- Kompetenzzentrum Mittelstand 
GmbH (center of competence for 
small and medium-sized businesses) 
have launched a two-year research 
project called “Development of a me-
thodology for piloting and success-
fully embedding Lean Development 
within SMEs”. 

The following companies of the Em-
ployers’ Associations for the Bavarian 
Metalworking and Electrical Indust-
ries (bayme vbm) are involved in the 
research project: E-T-A Elektrotech-
nische Apparate GmbH, Metz-Werke 

GmbH & Co KG and Richard Bergner 
Holding GmbH & Co KG. These com-
panies produce consumer products 
and capital goods and have between 
5 and 100 employees working in their 
development departments. Products 
of these companies have a life cycle 
of 10 to 50 years. Due to competition, 
the time-span to introduce new pro-
duct generations gets increasingly 
shorter. For this reason, partner com-
panies state that their motivation to 
participate in the research project is 
driven by the goal to increase effici-
ency in the processes and activities 
of their development departments 
and to reduce the duration of deve-
lopment projects while maintaining 
their workforce. 

AGENSIS Unternehmensberatung, 
another research partner, has been 
providing consultancy services for 
companies of various sizes and in 
different sectors for many years. Due 

to the experienced gained in Lean 
Development the company constitu-
tes an important discussion partner 
in the research project.

The project concentrates on three 
key research aspects:

 • piloting and implementing  
Lean Development
 • developing possibilities  

to measure success, and
 • guaranteeing long term  

embedding

Group- and one-to-one interviews 
served to analyze waste fields in part-
ner companies; depending on the in-
dividual company, employees of the 
development department in opera-
ting and leading positions, emplo-
yees in key functions and members 
of the management had participated 
in the survey. In the first instance, the 
interviews allowed identifying was-

The Lean Development Project

Table 1: Examples for the different types of wastes in product development, according to [1], [4], [2], [5]
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Established controlling tools that are 
partly used in companies do not en-
tail measurably shorter project dura-
tion. The reasons for this phenome-
non can be explained by considering 
the following five aspects:

Lack of comparability  
of project durations  
in different project types  
with different project staff
It is generally conceivable to com-
pare the project duration before and 
after introduction of LD-measures. 
However, measuring the success 
of a project on the basis of the pro-
ject duration represents a challenge, 
since the development is usually inte-
grated into a project structure in line 

with other departments of a compa-
ny. The impact of other departments 
on processes in the development 
department is considered to be very 
high. This is why the effects of waste-
reducing measures would not result 
in measurably shorter project durati-
on. Even if considering a project that 
is merely run in the development de-
partment, the different project tasks 
such as 

 • predevelopment
 • new product development
 • adjustment development or
 • development of variants

result in widely different project 
framework conditions (6), enhanced 

by the varying experience and com-
petence of the staff involved in the 
project. Nippa and Reichwald list 
further primary factors that have an 
impact on development times and 
make it even more difficult to compa-
re projects [7], see fig. 2. Indeed, pro-
ject staff of the involved companies 
has repeatedly confirmed that the 
framework conditions have major im-
pact on the course of the project and 
significantly impede comparability. 
Further, unexpected events may also 
massively affect the planning and the 
course of projects. For example, new 
patent specifications or lacking avai-
lability of purchased parts leading 
to complex redesign and impeding 
comparability.

Figure 2:   Primary factors influencing development time, according to [7], p. 75

Problems with Time Controlling

te symptoms primarily perceived by 
the employees. Further, based on the 
waste symptoms, sources of was-
te were identified serving as a basis 
for setting up Lean Development 
measures. The individual measures 
concentrate on different aspects: 
covering the visualization of various 
processes in development depart-

ments and adjacent areas, certain 
documents for project specific con-
tent and tracking as well as IT-tools 
for archiving and organizing product 
data and specific product know-
ledge. The measures are supposed 
to make employees more aware of 
development processes and their in-
dividual role within such processes, 

to enhance faster understanding of 
decisions and current project status, 
to shorten the time needed to gather 
product data and product designs, 
to shorten product- and material-ap-
propriate product development and 
to enhance the re-use of developed 
product concepts.
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Lack of availability of a data 
base for comparison of time
If, for a comparison of project dura-
tions, the development department 
could agree on projects with similar 
framework conditions and thus a hig-
her comparability, still, the required 
data of previous projects would be 
missing. Companies observe diffe-
rent parameters within the scope of 
project controlling. They control eit-
her financial parameters, such as the 
share of sales of a certain project or 
“project parameters” such as the re-
quired time, compare [8], p. 39. How-
ever, success-related parameters 
such as the share of sales have only 
limited significance for the success 
of LD measures, since it is difficult 
to evaluate the contribution of de-
velopment to a company’s success 
[9]. Most of the time, time-specific 
parameters such as the project du-
ration are tracked rudimentarily or in 
projects across departments only. 
The length of time of individual sub 
processes in product development 
and/or included work packages that 
need to be executed, is unknown. 
This means that the data basis, re-
quired to compare the duration of de-
velopment projects and included sub 
processes, is missing, compare [10] 
p. 178. In a first step, this data would 
have to be introduced in the indivi-
dual companies through data collec-
tion. If such time-controlling were to 
be introduced, attention would have 
to be drawn to the fact that a first set 
of data needs to be collected as a 
benchmark of success before intro-
ducing LD-measures.

Lack of accuracy  
of time controlling  
in development activities
Regardless of the above described 
difficulties with time comparison of 
project durations, the actual duration 
of individual projects can be tracked 
relatively easy and accurately with 
the help of milestones or the like and 
the starting-, finishing-, i.e. completi-
on date. When tracking the duration 
of development activities or project 
work packages that need to be exe-
cuted, the required accuracy repre-
sents yet another challenge. Such 
tracking can be realized for example 
by using time-sheets as is common 

practice to control personnel costs in 
projects.

Companies partly carry out very de-
tailed and project-related time tra-
cking. In contrast, some disapprove 
of time tracking since they fear that 
it exerts too much control over their 
employees. But even project-related 
time tracking does not lead to the 
desired results since explicitly the 
duration of development activities is 
supposed to be recorded and com-
pared independently of the project 
to enable making a statement about 
waste reduction within individual de-
velopment activities regardless of the 
current project. It would be advanta-
geous to use a time tracking system 
that distinguishes between different 
types of activities, as suggested by 
Burghardt [8]. It would allow tracking 
the duration of development activi-
ties that are affected by identified 
waste, for example:

 • calculating /  
dimensioning components
 • designing components
 • adjusting product properties
 • favoring product concepts
 • ensuring product properties
 • etc.

Employees of the involved compa-
nies state that they record their ac-
tivities respectively the required time 
at the end of their workday at the ear-
liest or most of the time at the end 
of a work week. Analyzing the effects 
of LD-measures, however, requires 
accuracy which is not sufficiently en-
sured by such practice, as confirmed 

by representatives of the companies. 
This can easily be shown by a closer 
look on development activities and 
the waste contained. Some waste 
categories, for example searching 
for product data, have repetitive 
character in development activities, 
i.e. within a work package. The de-
velopment activity, however, can be 
reduced at maximum by what is at-
tributed to waste. The more inaccu-
rate the effort of time in development 
activities is tracked, the more difficult 
it is to demonstrate successful waste 
reduction, see fig. 3.

Lack of objectivity and ho-
nesty when naming wasteful 
activities
In order to address the above descri-
bed problem of identifying waste, the 
time tracking approach may be taken 
up and broadened. The time sheet 
for recording time effort should pro-
vide the possibility to not only write 
down development activities that are 
generally regarded as being of value-
added character but to record was-
teful activities, too. These alterations 
enable to identify those time efforts 
that ought to be reduced by means 
of LD measures. It allows tracking 
how much time an individual emplo-
yee, a certain group of employees or 
the complete development staff is 
spending on wasteful activities. Once 
appropriate measures have been in-
troduced, it is theoretically possible 
by analyzing the time, to see to what 
extent time effort has been reduced. 
This would provide a quantitative 
measure of the success of the LD 
measures and take away vagueness. 

Figure 3: Waste reduction is difficult to prove due to inaccurate expenditure  
 tracking
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Figure 4:   Result of time tracking of employees in development and engineering design (example)

But considering prospective careers 
or the respect of colleagues, which 
employee would be ready to admit 
having been wasteful? There is there-
fore a substantial risk that the forms 
of time tracking will not be filled out 
truthfully and honesty will not be 
provided due to understandable rea-
sons. Company representatives think 
that the above mentioned difficulties 
of accurate time tracking are even 
more severe since they don’t expect 
their employees to be very accurate 
in declaring wasteful activities.

Lack of understanding of the 
term „waste“ 
Even if employees in the development 
department could be convinced that 
time tracking is a prerequisite to eva-

luate the success of LD measures 
and that they need to make truthful 
statements, the differing understan-
ding of the term waste still represents 
a problem for a realistic assessment 
of success. In a first approach of 
time tracking in one of the involved 
companies, employees were asked 
to record the amount of time spent 
on their activities and to additionally 
categorize these activities into value 
added, indirectly value added and 
non value added.  The Lean Thinking 
Philosophy [11] determines activities 
that are definitively wasteful, i.e. non 
value added, for example “the pro-
vision of drawings”. As shown in fig. 
4, employees classified these acti-
vities in all three categories ranging 
from value added to wasteful activi-

ties. This leads to the conclusion that 
even if declarations of wasteful acti-
vities are truthfully given and waste-
ful times are accurately documented 
it is still not possible to make a clear 
statement about the extent of waste 
reduction.

Due to the given factors and consi-
derations, time tracking that is orien-
ted towards reducing the duration of 
wasteful activities has proven to be 
difficult and would lead to substanti-
ally higher efforts than the mere intro-
duction of LD measures. 
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The previous section elaborated the 
reasons why a reduction of the was-
teful shares in development activities 
cannot be proven satisfactorily by 
means of the time-controlling cur-
rently used or about to be introduced 
in companies. Similar to measures 
of re-organization, changes that are 
caused by LD measures are difficult 
to assess quantitatively or moneta-
rily [12]. However, since – according 
to project staff and representatives 
of the companies - it is obvious that 
there is waste, the effect chain needs 
to be investigated. First of all, the fo-
cus is placed on the effects that are 
created after having introduced the 
measures as well as on the diffe-
rences between these effects. Fig. 5 
shows the effects and explains how 
they are linked with each other. 

1. Effect
When analyzing the effects of LD 
measures, the objects of the mea-
sures need to be examined first. 
Objects of measures are for examp-
le how to proceed to check product 
requirements, control the current 
project status, provide product in-
formation or gather knowledge about 
material within the company. Within 
these procedures and their respecti-
ve characteristics in the companies, 

elements that are enhancing waste 
are identified and require changes for 
the measures to be successful in the 
end. In this context, the alteration of 
an object of a measure is considered 
as first effect and creates the neces-
sary preconditions for a later success 
of the measure. In IT-supported mea-
sures the first effect can be quantita-
tively shown, for example in the form 
of an increasing number of digitally 
saved drawings of construction parts 
in a drawings database especially set 
up for this purpose. Further, the num-
ber of saved files and the number of 
files that were accessed in a certain 
period of time may be displayed. This 
allows making a first statement about 
the frequency of use of the database. 

Theoretically, it is possible to quanti-
tatively show the first effect in non-IT 
supported measures such as the fre-
quency of us in an extended process 
visualization, but it requires substan-
tially stronger efforts by the person 
responsible for the measure.

2. Effect 
If a LD measure turns out to be user 
friendly, the first effect in the emplo-
yees’ activity results in a second ef-
fect in which the symptom, caused 
by the sources of waste is reduced 

or ideally completely eliminated. This 
second effect is an indirect effect and 
is recognizable by the employees in 
the development department as a re-
duction of waste that had been iden-
tified in the development activities. 
In the example of the drawings data-
base, the second effect means that 
drawings of construction parts can 
be found faster. In non IT-supported 
measures this second effect may 
also occur. All critical product com-
ponents determined by Quality Func-
tion Deployment (QFD) whose deve-
lopment requires more time, may for 
example, be known at an earlier stage 
and be more comprehensible for the 
developer. In addition, this may help 
to reduce the number of unnecessary 
iterations in development processes. 
It still remains difficult to quantify the 
advantages of the second effect and 
involves additional tracking efforts. 
Since LD measures have an impact 
on the activities of the employees, a 
positive feedback of the employees 
is regarded as an indication that is 
easier to obtain and more significant 
at the same time. 

3. Effect
Employees in the development de-
partment can relatively quickly per-
ceive second effects in their develop-

Figure 5:   Different types of effects of LD measures in an effect chain model

Discrepancy between perceived and desired effects  
of Lean Development
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Fig. 6 Balanced Scorecard, according to [16], p. 72

Balanced Scorecard according to Kaplan and Norton

ment activities or in their cooperation 
with adjacent departments. Several 
LD measures jointly lead to a third, 
equally indirect effect. This third ef-
fect is particularly interesting for the 
development management and hig-
her management levels. The use of 
the capacities freed by the second 
effect determines the intensity of the 
third effect. Fig. 5 shows the third ef-
fect with a reduction of development 
time, corresponding to the main in-
terest of the involved companies. 
Freed capacities may also be used 
to start an upcoming development 
project ahead of time. This increa-
ses the number of products that are 
worked on in parallel which is again 
in the interest of the companies’ ma-
nagement. Consequent competitive 
advantages such as earlier market 
launches of the developed products, 
cost reductions or quality improve-
ments can be anticipated as descri-
bed by Schmalzer as “economies of 

speed” in his paper about practical 
experiences in time reduction [13], p 
49. Further, the training of new col-
leagues in company-specific product 
development processes, IT- systems 
or company-specific project docu-
mentation can be seen as conside-
rable advantages, particularly with 
regard to resulting benefits later on.

Discrepancy between the 
effects 
With regard to the evaluation of suc-
cess of LD measures, the second 
and third effect should be compared 
on the basis of a certain waste sym-
ptom. When comparing the second 
effect on the basis of a certain waste 
symptom, the success of the measu-
res shows in less wasteful activities, 
a smoother workflow and in an incre-
ased time share employees spend 
on value added activities. Employees 
can express their observations in 
semi-quantitative questionnaires in 

which qualitative statements will be 
transferred to qualitative evaluation 
scales, e.g. to an assessment system 
with grades from one to five. In con-
trast, the management of companies 
has expectations on the third effect 
requiring that success of measures 
be expressed quantitatively in shor-
ter development times or monetarily 
in different parameters. However, as 
elaborated in the previous section, 
these expectations can only be met 
to a limited extend. The actual inten-
sity of the third effect and at what 
point after introduction of the mea-
sure it starts developing, depends on 
how many LD measures have already 
been implemented and on the scope, 
frequency and volume of the waste 
symptoms that are being counterac-
ted by the specific measures.  The 
effect chain model in fig. 5 suggests 
that there are different perspectives 
on waste reduction.
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LD aims at continuously increasing 
efficiency in product development 
but it is difficult to satisfactorily eva-
luate the success of the introduced 
measures by means of conventional 
time controlling due to above given 
reasons.  Similar to BSC, the exa-
mination of effects caused by LD 
measures suggests that there are 
several perspectives. Due to the in-
terconnection between the indivi-
dual perspectives and - in the case 
of Lean Development- between the 
implementation of LD measures and 
user satisfaction, BSC is taken as ap-
proach for the Lean Monitoring Card 
(LMC). LMC is used to monitor, i.e. to 
track the introduction of LD from four 
perspectives with the help of moni-

toring objects. It enables to monitor 
the individual implementation of the 
measure, satisfaction of the users of 
the measure, the impact of the mea-
sure on corporate parameters and 
the learning effects since the intro-
duction of the LD measures.
The research project has shown that 
reducing identified sources of waste 
and symptoms on operating levels 
triggers shorter development times 
and contributes to the success of LD. 
It is important to connect the gained 
effects with their synergy effect on 
operating level with parameters that 
are relevant for the company and 
enable a statement about the effici-
ency in the development department.
 

LMC takes up the feature of BSC to 
consider corporate success in the 
long term as well as the required ac-
tions from different perspectives. In a 
first step, the four classical perspec-
tives of BSC are transformed accor-
ding to an application in LMC:

Customer Perspective 
→ User Perspective
Within the frame of LMC, the users 
of LD measures are considered as 
„customers“- that is those develo-
pers whose activities are influenced 
by the measures. The opinions of the 
developers on the value of measures 
are important since they are the first 
to perceive the effects of the measu-
res and best suited to state to what 

Lean Monitoring Card

The Balanced Scorecard (BSC) is a 
management- and controlling con-
cept for performance measurement 
for multidimensional planning and 
management of a company as well 
as for strategy implementation. Its 
strength is its balanced performance 
measurement through consideration 
of different and yet interrelated per-
spectives [14], [15]. It was established 
due to the criticism on performance 
measurement systems that are me-
rely based on financial key figures. 
Important insights in operational re-
search gained by Kaplan and Norton 
led to the fact that in the reports on 
company performance (scorecard) 
mainly those non-financial drivers 
are analyzed that result in financial 
success of the company [16]. The 
following four perspectives are nor-
mally viewed within the frame of BSC 
(comp. fig 6):

 • customer perspective
 • internal business perspective
 • innovation and learning  

perspective and 
 • financial perspective

The balanced character of these per-
spectives shall guarantee that impro-

vements in one area are not to the 
detriment of another area. Based on 
the company strategy, target figures 
are generally determined for the in-
dividual perspectives and compared 
with the output achieved by the com-
pany. According to [14], [16], [17] the 
perspectives are attributed figures on 
a value i.e. monetary basis and on a 
non-value basis as follows: 

Customer Perspective
For the customer perspective, para-
meters that are perceived as compa-
ny specific by the customers, such as 
time, quality, performance, service 
and price are transformed into per-
formance indicators. These variab-
les can be influenced by a company 
through other variables such as order 
processing time, fulfillment of custo-
mer-related requirements, etc. This 
perspective is regularly extended by 
result-related indicators such as cus-
tomer satisfaction, customer loyalty, 
customer acquisition or increase of 
the market share.

Internal Business Perspective
For the internal perspective, compa-
nies are requested to identify internal 
processes that are satisfying their 

customers’ expectations. In order to 
reach the goals in customer related 
performance features, parameters 
such as cycle times or costs per unit 
need to be determined.

Innovation and Learning  
Perspective
The ever changing conditions of 
competition and the market requi-
re companies to constantly improve 
their existing products and proces-
ses and to integrate new product 
functionalities. Parameters like time 
to market, process efficiency, dura-
tion of technology development or 
efforts to train employees are used 
in the innovation and learning per-
spective to assess the capability of a 
company to enter new markets and 
increase sales and profit in the long 
term. 

 Financial Perspective 
The financial perspective determines 
different parameters of company per-
formance such as cash flow, compa-
ny value or shareholder value. They 
should provide information on whe-
ther and how the strategy improves 
profitability or company growth.
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extent the LD measure(s) were able to 
reduce individual waste symptoms. 
The developers are provided with 
the measures - to check their value. 
Semi-quantitative questionnaires 
can be used for each individual mea-
sure to collect the developer’s eva-
luation of the measures with regard 
to customer- i.e. user satisfaction. 
This ensures comparability of the 
employees’ perceptions and of the 
individual measures. Further, deve-
lopment managers and sometimes 
higher management levels up to the 
management of a company are inter-
viewed in the course of the research 
project to get their feedback on the 
benefit of the measures with regard 
to waste reduction and effectiveness 
of the measures.

Internal Business Perspective 
→ Implementation Perspective
When talking about LD measures it 
is important to emphasize that there 
is a difference between the success-
ful introduction of a measures and a 
successful measure. Only if measu-
res are successfully introduced and 
show effect, users can perceive the 
value of the measure and thus its 
success. For the internal business 
perspective, BSC asks for the iden-
tification of all processes that lead to 
customer – or in this case to user sa-
tisfaction. This means that first of all it 
has to be ensured that the measures 
are implemented and that developers 
will be able to use them. Checklists 
can be used to verify whether em-
ployees have been introduced to the 
introduction plan and to the motivati-
on the measures are based upon on 
the one hand, and on the other hand 
whether the properties of the mea-
sures that have been defined in the 
draft of the measure, have been im-
plemented as prerequisites for use. 

The companies involved in the re-
search project use measure-specific 
information posters after the kick-off 
events to inform employees in the re-
levant departments about the measu-
res. In addition, it should be ensured 
in IT-supported measures that the in-
dicators of statements with regard to 
the frequency of use of the measures 
or the like - are implemented in the 
IT-systems. This corresponds to the 

request to link the customer-, i.e. the 
user point of view with internal pro-
cesses, compare [18]. According to 
the example of a drawings database, 
the amount of stored, digitalized in-
formation, but most importantly, the 
number of information requests per 
time period can serve as indicator . 
Graphically displaying such indica-
tors is beneficial since it allows ob-
serving the development of these in-
dicators over the course of time [13]. 
An indicator of the frequency of use 
is considered to be important, since 
it may point out possible failures in 
the implementation of the measure. 
In the given example of a drawings 
database it can be assumed that a 
negative result of the use of the mea-
sure despite a high frequency of use 
suggests a lack of user friendliness, 
e.g. intuitive operation. 

Innovation and Learning  
Perspective  
→ Learning Perspective
When using BSC, the changes on the 
markets and in competition are taken 
as a reason to repeatedly adapt the 
products and corporate processes to 
new situations. LD is not considered 
as completed once it has been intro-
duced but has to be understood as 
a permanent improvement process. 
One the one hand, the learning per-
spective records the current status 
for the complete LD introduction; on 
the other hand it shows learning ef-
fects that result from measures alrea-
dy implemented. Employees working 
in development should acquire the 
skill to identify problems and waste 
through careful scrutiny and elimi-
nate them in terms of a continuous 
improvement process. In addition, 
those employees should be able to 
participate in lean-specific training. 
They should also be able to meet and 
discuss lean Development issues 
using the resources available in de-
velopment. 

Employees are asked to communica-
te any shortcoming or optimization 
potential in the introduced LD mea-
sures and report any waste area they 
become aware of. They can for ex-
ample express their criticism of run-
ning measures in the comment field 
of the information posters that had 

been hung up upon the introduction 
of the measure. Those responsible 
for introducing and monitoring the 
measures are urged to regularly coll-
ect this valuable input of their emplo-
yees and examine it with regard to its 
potential to further reducing waste. If 
necessary, digital form sheets may 
also be set up to express such sug-
gestions which may then be collec-
ted in the development department 
or centrally in the company. It may be 
recommendable to record experien-
ces gained through the introduction 
or implementation of the measure so 
that it can be drawn upon for future 
LD measures. Drawing on such expe-
rience should help to avoid mistakes 
and to implement new ideas faster. 
The time that is needed to implement 
or optimize LD measures may serve 
as monitoring objects in the learning 
perspective. As may serve the num-
ber of employees who participated 
in in-house or external Lean Deve-
lopment training and who acquired a 
certain expertise through it. In additi-
on, comparing implemented and pl-
anned lean measures allows making 
a statement about the status of intro-
duction. Equally, comparing the num-
ber of those employee comments 
whose potential has been analyzed 
with the number of generally received 
comments, may be considered.

Financial Perspective  
→ Corporate Perspective
Financial key figures that are deter-
mined in corporate controlling ac-
cording to the top-down approach 
with the help of individual figures 
which are generating a complex fi-
gure system [18], do not lead to the 
desired results when analyzing the 
waste reduction gained through LD 
measures. This is why, seen from a 
corporate perspective, the impact of 
LD measures on corporate figures 
should be determined. Based on the 
identified waste, the last phase of the 
research project should determine 
and evaluate the interconnection of 
waste symptoms, development acti-
vities that are affected by these sym-
ptoms, and further interconnections, 
e.g. of key figures that are relevant to 
the company beyond development. 
Fig. 7 shows LMC with its four per-
spectives, exemplary monitoring 
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Outlook

In the course of the ongoing project, 
the described approach will be tested 
in cooperation with the participating 
companies. In addition to identifying 
and evaluating the relation between 
waste and corporate parameters  it 
should be analyzed

 • whether companies need all four 
perspectives to measure perfor-
mance and effects of waste redu-

cing measures, whether only se-
lected perspectives are relevant or 
whether they require additional per-
spectives to be integrated, 

 • whether and to what extent the 
perspectives of LMC are suitable to 
evaluate the performance and the 
effects of LD measures that are not 
focused on waste reduction but the 
generation of customer value

 • whether it is possible to derive re-
ference numbers  from the interre-
lation between waste and corporate 
parameters in order to determine 
certain quantitative effects 

 • to what extent the organization of 
corporate functions and processes 
(in particular development proces-
ses) has an impact on the effect 
chain model. 

objects and their status for indivi-
dual LD measures as well as the 
complete introduction of LD. The 
project experience of AGENSIS Un-
ternehmensberatung indicates that 
a multi-dimensional monitoring of 

waste reduction has proven its worth 
and that therefore elements for ma-
nagement and information systems 
could be derived from this monitoring 
approach. Currently it can be assu-
med that multi-perspectivity and the 

consideration of the interrelation of 
effects like in the effect chain are of 
decisive importance when it comes 
to a reasonable evaluation and sub-
sequent decisions.

Figure 7:   Pattern of the Lean Monitoring Card
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