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PREFACE 

 

 
The eight contributions in this book are all written by members of the Centre of 
Product Development Research (CPDR) at Halmstad University, Sweden. Some of 
the contributions have not been previously published, but there are also 
contributions that have been presented, in an earlier version, by the authors at 
scientific conferences.  

The CPDR has since the early 1990ies been engaged in research in the 
fields of innovation, entrepreneurship, product development and development 
of small firms. The scientific background of some the researchers at CPDR is a 
mix of engineering, business administration, and industrial management.   

Today CPDR is part of the Center for Innovation, Entrepreneurship and Learning 
research (CIEL) at Halmstad University. 

 

Simlångsdalen, September  2006 

 

Sven Åke Hörte 

Editor  
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Development Time and Integration of Different Phases

INTRODUCTION1

Time based competition is a strategic mean of competition. What matters is 
the total time it takes the company to deliver a product to the customer [1]. 
To reduce the amount of time, fundamental changes are needed in all func-
tions of the company. The product development function is no exception. 
Short development times give the opportunity to be first on the market with a 
product, or to quickly develop a competitive product in response to changed 
market demands, or in response to products launched by competitors [2]. 
There are also financial reasons why short development times are important. 
Being first on the market with a product could generate extra sales and profits, 
and reduced product development time could reduce development costs, for 
example interest expense for borrowed money [3].

Different approaches have been discussed to compress product develop-
ment time, and at the same time increase the performance and the quality of 
the product, and produce it at a lower cost. The basic idea behind concepts like 
simultaneous engineering, concurrent engineering, collaborative engineering 
and Maedashi is to reduce the time-to-market for a new product. To do that a 
number of techniques are employed, for example QFD, TQM, CAD/CAM, 
DFMA, FMEA, simulation techniques, Ishikawa Fishbone Diagram, Robust 
Design, Continuous Process Improvement, Value Analysis, Risk assessment 
techniques, Statistical Process Control and Zero defect techniques [4,5,6]. Si-
multaneous engineering can shorten the time to market because the different 
phases of the process are, more or less, done at the same time (overlapping), 
and because simultaneous engineering reduces the product iterations. The 
prototype not only meets the specifications, but are compatible with manu-
facturing capabilities, too [4,8].

THE SURVEY

Swedish manufacturing firms (ISIC 38, Manufacture of fabricated metal 
products, machinery and equipment) with at least 500 employees were asked 
to participate in a mailed survey. The survey focus on product development is-
sues. The respondents are R&D managers, and only firms with a R&D func-
tion are included in the sample. The response rate is 67%.
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Number of approached firms 283

Number of firms without R&D 121

Number of firms with R&D 162 100%

Replies 109 67%

Missing 53 33%

Table 1. Sample and response rate.

  
A rather large and complex questionnaire was used, and all respondents have 
not answered all the questions. There is an internal missing data problem. 
There are at least two reasons for that. First, some respondents did not con-
sider the question as applicable, or the information was not available to the 
respondent. Information about past product development projects, is often 
not available in the company. Second, the respondent did not want to give 
the information due to confidentiality reasons. Some firms for example have 
a policy not to give detailed information about utilized resources for product 
development.

The respondents were asked to choose one product development project 
and answer questions using data about that project. It could be expected that 
the choice of the respondent is a successful project, and not a failure. The 
choice of projects will then be biased. Successful projects are favored

THE PROBLEM TO BE DISCUSSED

“Concurrent engineering2 ... Is a systematic approach to the integration of 
concurrent design of products and their related processes, including manu-
facture and support. The approach is intended to cause the developers, from 
the outset, to consider all elements of the product life cycle.” [6]

Simultaneous engineering intends to break with the traditional sequential approach 
and start activities as soon as possible and to maximize the amount of interdepart-
mental dialogue [6]. Simultaneous engineering often means teamwork, and that 
the different phases of the process are more or less overlapping.

Rosenau [3] distinguish four approaches, differentiated by the degree of 
overlap. The first approach is the traditional with separate, sequential phases. 
In the second approach there are some overlaps of phases, for example phase 2 
starts before phase 1 is finished. The third approach has multiple overlaps, for 
example phase 2 and 3 have both started before phase 1 is ended. The fourth 
approach has very short sequential phases. The amount of time-to-market is 
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supposed to differ between the different approaches. Approach 3 (and 4) is 
supposed to have the shortest time-to-market.

In the questionnaire we have schematically described the product develop-
ment process as consisting of five phases. All product development processes 
do not passes through all these phases, and there are often loops between the 
phases. The description is general, and the respondents are asked to “translate” 
the product development process of their company to these five phases.

Phase 1. Concept Generation (CG). Depending on the perspective of the 
participant, a “concept” could mean a description in terms of performance 
and technical functions, of packing, configuration and choices of main com-
ponent technologies, a description of target customers, and basic themes re-
flecting the character, personality, feel, and image of the product [7].

Phase 2. Product Planning (PP). The “concept” generated during the first 
phase must be translated into specifics for detailed product design, including 
cost and performance targets, component choice, styling, and layout [7]. Try-
gg [2] define product planning as “the systematic search for, as well as analysis 
and choice of promising ideas for production. The result of the process is a 
product specification or proposal, in which the most important requirements 
and characteristics of the end product are described” [7].

Phase 3. Product Engineering (PTE). Product Engineering is the iterative 
process of solving problems, by which the abstract product specifications are 
translated into concrete solutions in the form of drawings and production 
specifications. The process contains a number of more or less distinct phases: 
feasibility study, preliminary design, and detailed design [2].

Phase 4. Process Engineering (PSE). Process Engineering, like Product En-
gineering, is a series of design-build-test cycles [7]. Process Engineering “is 
preparatory production work with the purpose of adjusting the production 
system, including tools and fixtures, in accordance with the engineering draw-
ings” [2].

Phase 5. Pilot Run (PR). A Pilot Run is a full-scale rehearsal of the com-
mercial production system, including parts, tools, dies, and assembly [7]. 

The respondents were asked to choose a product development project that 
they are familiar with and indicate the beginning and the end months for each 
of the five phases. The product developed is to be a new product, or a radical 
change of an existing product. The average beginning and end months of each 
phase before market introduction of the product are depicted in Figure 1. The 
figure describes the duration and beginning and end months for each phase in 
relation to the month (0) when the product is introduced to the market. 

Concept generation starts 36 months, and is ended 28 months before market 
introduction. Eight months are used for product planning. Some companies do 
not distinguish the concept generation from the product planning phase.3 These 
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two phases constitute the “planning lead time”; the time between the beginning of 
product generation and the end of product planning [7].

The engineering lead time is the time between the beginning of product 
engineering and market introduction [7].

Product engineering is the phase with the longest duration (19 months), and 
this phase overlaps heavily with product planning and with process engineering. 

Figure 1. Five phases of Product Development. Average (mean)  
beginning and end months before market introduction of the product.

 
There seem to be overlaps between all preceding phases. Figure 1 is however 
based on average values (means), and can not be used to answer the question 
if there are any overlaps in the individual product development projects. The 
following analysis will look into this further.

A MODEL OF ANALYSIS/QUESTIONS TO BE  
ANSWERED

The analysis will be restricted to a few questions. The questions are the following.
1. Development projects could be classified in different ways. Information 

is available about the size of the project budget, the number of man months 
put into the project and the duration, measured in calendar months, of the 
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project. Is the development process different depending on general project 
characteristics? 

2. One way to reduce development (calendar) time is to increase the man-
power used each month. An increase of invested money per month could then 
be expected too. Is there a difference between serial and parallel development 
processes in this respect? Are parallel development processes more mantime 
intensive, and more money intensive? 

3. Simultaneous engineering is supposed to reduce the amount of develop-
ment time and increase the performance of the product. One aspect of simul-
taneous engineering is the use of parallel phases in the development process. 
Do companies consider projects using a parallel approach more successful 
than projects using a serial approach? Are parallel projects run on time, and on 
budget, to a higher extent than projects utilizing a serial approach? Are parallel 
projects superior in fulfilling technical and commercial goals?

Figure 2 . The model of analysis.

4. The last question is if parallel development processes are less time consum-
ing than serial development processes. Is the time to market shorter for paral-
lel processes? The questions to be answered are summarized in the Figure 2.

It is of course not possible to give any definite, comprehensive, answers to 
these questions. The answers will be based on the survey, and the results must 
be conceived as preliminary.

Variables to be used in the analysis

A. Size
A1. Budget size (categorized)
A2. Number of man months during complete process (Concept genera-
tion -- Pilot run) (categorized)

B. Duration
B1. Number of calendar months for complete process (categorized)

Development 
process

D. Parallel  
vs Serial

Project 
A. Size 

B. Duration 
C. Intensity

Results 
E. Successful vs  
less successful
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C. Intensity
C1. Budget intensity: Budget in SEK4 / Number of calendar months 
for product engineering (categorized)5 
C2. Personnel intensity: Man months / Number of calendar months 
for product engineering (categorized)

D. Product development process
D1. Integration of phases: Categorized as integrated (parallel, overlapping) 
if subsequent phase has started when 50% of the preceding phase has been 
carried through, else serial
D2. Integration of whole project: Categorized as:
Serial approach= No phases are integrated (parallel)
Partially parallel approach= Two phases are integrated (parallel)
Parallel approach= At least three phases are integrated (parallel)

E. Project results
E1. The results of the project are generally considered a success of the 
company vs. not
E2. Technical goals were completely fulfilled vs. not 
E3. Commercial goals were completely fulfilled vs. not
E4. The project has run over time vs. has not 
E5. The project has exceeded the budget vs. has not

ANALYSIS

Q1. Is integration (of phases and product development processes) different 
in projects of different size and duration?

The first question is if there are any systematic differences in integration de-
pending on the size of the product development process. Table 2 summa-
rizes the results. The first part of the table depicts the percent of development 
phases that are integrated. Integration is measured as overlap between phases. 
Integration of two or more phases is indicated in the table. Integration of 
product planning (PP) and process engineering (PSE) is for example integra-
tion of phase 2 and phase 4.6 

The second part of the table deals with the whole product development 
process, classifying the projects on a scale from serial to parallel approach, as 
described above.

There seem to be no systematic differences in integration of phases de-
pending on the size of the projects, but the percentage of small projects with 
integrated phases is generally the smallest. This is however not true for overlap 
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between the first two phases, concept generation (CG) and product planning 
(PP). Overlap between these early phases of the process is about the same for 
all sizes of projects.

Regardless of the size of the project, overlap between product planning 
(PP) and product engineering (PTE) is rather common. Two out of three 
projects with a budget larger than 5 MSEK has overlap between these two 
phases. At least half of the larger projects also have overlap between prod-
uct engineering (PTE) and process engineering (PSE). As been noted above, 
product engineering is the phase that has the longest duration. Overlap could 
be expected if integration of phases is used to reduce the time to market of the 
product. To start product engineering early, and integrate process engineering 
as soon as possible may reduce the amount of total time used, and also reduce 
the amount of money consumed.

Integration of phases Budget (MSEK) Man Months

CG PP PTE PSE PR <5 5-15 >15 <100 >100

CG PP 43% 33% 42% 48% 45%

CG PP PTE 11% 32% 13% 20% 20%

PP PTE 48% 64% 67% 43% 75%

PP PTE PSE 10% 29% 25% 9% 24%

PTE PSE 25% 50% 54% 35% 52%

PSE PR 29% 41% 27% 19% 38%

Project:

Serial approach 39% 29% 22% 44% 18%

Partial approach 21% 14% 22% 22% 24%

Parallel approach 39% 57% 56% 34% 58%

Total 100% 100% 100% 100% 100%

Note: Interpretation of the first raw: CG PP indicates integration between Concept Generation (CG) 
and Product Planning (PP); 43% of projects with budget < 5MSEK have CG�PT; 48% of project with 
>100 man months have CG—PT.

Table 2. Percent integrated phases and projects. 
Projects in different size categories.

The parallel approach is more common for larger projects, but is not un-
common for small projects either. The proportions of projects with a small 
budget and a serial or a parallel approach are the same. Larger projects, with 
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a larger budget and with many man months, are more often using a parallel 
approach. 

Product development projects that are going on during a long period of 
time are also more often designed as a parallel process compared to projects 
with a shorter duration (Table 3). Almost half of the projects with a duration 
of 1,5 years are serially designed, compared to 17% of the projects with a 
duration of at least 3 years. There is a clear tendency that projects with a long 
duration favor a parallel approach. Projects with a short duration are more 
often of the serial type.

Projects with a long product development period are integrating the prod-
uct planning and product engineering phases to a high extent. The result is 
similar to the results shown in Table 2. Projects with a short duration differ 
from the rest. A smaller percentage of these projects have overlaps between the 
phases except between concept generation and product planning.

To summarize, there are no systematic, statistically significant differences 
in integration between product development projects in different size catego-
ries. The tendency is however that overlap between phases is rather common, 
and that a parallel approach is used by a large proportion of the projects, and 
that large projects have development processes that are integrated to a higher 
extent than the smallest projects.

Integration of phases Calender Months

CG  PP  PTE PSE PR <19 19-36 >36

CG  PP 46% 47% 41%

CG  PP  PTE 16% 15% 27%

PP  PTE 47% 63% 63%

PP  PTE PSE 20% 5% 33%

PTE PSE 35% 30% 55%

PSE PR 16% 45% 30%

Project:

Serial approach 48% 31% 17%

Partial approach 14% 24% 25%

Parallel approach 38% 45% 58%

Total 100% 100% 100%

Note: See Table 2.
Table 3. Integration of phases and duration  

of the development process.
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This conclusion is stressed if we also take the duration of the development process 
into account. Large projects, going on for a long period of time are using more 
parallel processes. This is a rather plausible result. A parallel approach will provide 
financial benefits if the budget is large and many man months are used. This is 
true if a parallel process also means a shorter time to market. To reduce the time to 
market for projects with a long duration is desirable. The use of overlapping phases 
could be interpreted as an attempt to do that.

Q2. Are parallel development processes more mantime intensive, and more 
money intensive?

The second question is if the development process is different for projects that are 
more money and/or personnel intensive. One method to increase the pace of the 
development process is to invest more money and to use more man power per 
calendar month. The line of reasoning is that the higher the intensity, the higher 
the pace of the process, and the shorter will be the time to market. Projects with 
overlapping phases and a parallel approach can then be supposed to have a higher 
degree of intensity. Table 4 gives this some support. The differences in intensity are 
in the expected direction, but they are not significant. 

Parallel projects are using a larger amount of money per calendar month than 
the serial projects, and they are also using more man months per calendar month. 
The results are however not clear cut. Partially parallel projects are the less man 
power intensive.

Integration of phases Budget Inten-
sity

Person-
nel

Inten-
sity

CG PP PTE PSE PR Parallel Serial Parallel Serial

CG PP 224 250 2,64 3,13

CG PP PTE 273 267 2,33 3,86

PP PTE 297 235 3,09 2,86

PP PTE PSE 333 250 3,21 2,87

PTE PSE 333 182 3,75 2,39

PSE PR 191 311 3,19 3,08

Project:

Serial approach 241 2,81

Partial approach 250 2,50

Parallel approach 333 3,48

Note: See Table 2.

Table 4. Projects classified according to the average amount of money 
spent per calendar month (Budget intensity) and the average number of 

man months spent per calendar month (Personnel intensity).
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The first part of Table 4 shows the intensity of projects with overlaps between 
different phases and projects with no overlap. The calculation is done in the 
way described above.7 In general, projects with overlapping phases are more 
intensive than projects with no overlap. This is most striking when there is an 
overlap of product engineering and process engineering (PTE  PSE).

If the size of the development project is taken into account, it could be 
expected that the larger projects are the most intensive. Larger projects tend to 
have overlapping phases and to be more intensive. The combined effect is that 
large, parallel projects are much more intensive than small serial projects.

As been pointed out above, a high degree of intensity could be used as a 
mean to speed up the development process. Projects run in an intensive way 
could be expected to be faster than less intensive projects. So far we can only 
conclude that parallel projects are run in a more intensive way, but if they also 
are faster to bring the product to the market, or if they are superior to serial 
projects in other ways is still to be answered.

Q3. Are projects using a parallel approach more successful than projects 
using a serial approach? Are parallel projects run on time, and on budget, 
to a higher extent than serial projects? Are parallel projects superior in 
fulfilling technical and commercial goals?

The success of a product development process can be measured in many ways. 
In the survey we asked a series of question, starting with a very general one. 
The question was simply how the project was evaluated by the company to-
day. Table 5 depicts the percentage projects that are considered to be successes 
by the company.

Parallel projects are considered to be successes, compared to serial and 
partially parallel projects, and projects with overlapping process engineering 
and preceding phases are the most successful. The general evaluation by the 
companies seems to be that development projects using overlapping phases 
and a parallel approach are rather successful.

The next question to the respondents was, if the development project ful-
filled the technical goals and the commercial goals. Table 6 depicts the per-
centage of projects that completely fulfilled these goals.

We expected the parallel projects to be superior, but the results do not 
support that. There are no indications that the parallel projects are better in 
fulfilling the technical goals of the development process. A higher proportion 
of the serial projects are actually reported to be successful in fulfilling the com-
mercial goals.

The general evaluation that parallel projects are successful does not seem to 
be based on the ability of the projects to fulfill technical or commercial goals.
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Integration of phases

CG  PP  PTE PSE PR Overlaps No overlaps

CG  PP 19% 18%

CG  PP  PTE 25% 13%

PP  PTE 18% 19%

PP  PTE PSE 44% 13%

PTE PSE 30% 6%

PSE PR 11% 17%

Project: Project considered a success

Serial approach 4%

Partial approach 6%

Parallel approach 24%

Total 14%

Note: See Table 2.      
 

Table 5. Percent projects using a parallel or a serial 
approach that are considered to be successes.

Integration of phases Technical Commercial

CG  PP  PTE PSE PR Parallel Serial Parallel Serial

CG  PP 24% 28% 10% 12%

CG  PP  PTE 42% 23% 17% 12%

PP  PTE 33% 15% 7% 15%

PP  PTE PSE 44% 21% 22% 8%

PTE PSE 22% 31% 17% 9%

PSE PR 22% 41% 6% 15%

Project:

Serial approach 23% 14%

Partial approach 25% 19%

Parallel approach 27% 13%

Total 25% 13%

Note: See Table 2.      
Table 6. Percent parallel and serial projects that  

fulfill technical goals and commercial goals.
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In a second follow up question, we asked if the project was run over time, or if it 
had exceeded the budget. Table 7 depicts the percentage of projects that had failed 
to keep the time limit and the budget.

The most striking result in Table 7 is that such a high proportion of the projects 
exceeds the budget and also is run over time. To keep the time is often considered to 
be more important than to keep the budget. McKinsey & Co. reports that a 50% 
overrun on budget has less than one tenth of the effect of being six months late. A 
50% budget overrun, but on time, is estimated to cause a 3% loss of profits over 5 
years, while a six months delay, but on budget, means a 33% loss [6]. To be on time 
seem, according to the results of McKinsey & Co., is obviously more important 
than to be on budget.

The parallel projects are using more money and personnel per calendar month 
than the serial (compare Table 4). The higher intensity of the parallel projects does 
not, however, increase the ability to keep the expected development time. Many 
of them also exceed the budget, as most of the serial projects do. The percentage 
parallel projects that have failed to keep the budget and the development time are 
smaller than the comparable percentages for serial projects, but the differences are 
rather small.

The high percentage of failing projects with overlap between product planning 
and process engineering is striking. Only one project out of ten is keeping the 
budget, and two out of three are run over time. This type of projects is considered 
to be the most successful (Table 5). The reason why they are considered as successes 
is not that they are easy to manage and keep within the budget and time lim-
its. They are, however, somewhat better in fulfilling the technical and commercial 
goals (Table 6).

Integration of phases Budget Time

CG  PP  PTE PSE PR Parallel Serial Parallel Serial

CG  PP 45% 59% 45% 67%

CG  PP  PTE 54% 59% 46% 59%

PP  PTE 62% 43% 52% 67%

PP  PTE PSE 89% 49% 67% 56%

PTE PSE 58% 58% 58% 61%

PSE PR 79% 48% 74% 52%

Project:

Serial approach 81% 61%

Partial approach 67% 69%
Parallel approach 69% 58%

Total 72% 61%

Note: See Table 2.
Table 7. Percent parallel and serial projects  
exceeding budget and development time.
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If project size and duration of the project are taken into account, the same pattern 
of results appears. Small projects with a short duration are considered to be less 
successful in a general sense, but a larger percentage of them fulfil the technical 
and commercial goals compared to large projects with long duration. They are also 
superior in keeping the project budget and the development time. As been noted 
above, small projects also tend to use a serial approach.

It is not possible to give a general answer to the question if a parallel approach 
is superior to a serial approach. Parallel projects are, in a general way, considered 
superior by the company, but it is not easy to say in what way they are superior. 
They do not fulfill the technical or commercial goals in a superior way, and they 
do not keep the development time or the budget in a superior way. Parallel projects 
tend, however, to be large, complex projects run in an intensive way. Perhaps that 
is the reason why they do not turn out to be superior in fulfilling goals or keeping 
the time or the budget.

They could of course be superior in other ways, not directly covered by our 
questions. It is for example possible that the development times stipulated for par-
allel projects generally are shorter than for serial projects. That will lead us to the 
last question.

Q4. Are parallel development processes less time consuming than serial deve-
lopment processes? Is the time to market less for parallel projects?

Let us first look at the development time for each of the five phases separately and 
as a sum. The parallel approach could be considered as faster if the amount of cal-
endar months of the phases is smaller for parallel projects than for serial projects. 

Table 8 shows the number of calendar months used during the different phases 
of the development process and for the whole process.

Parallel  
approach

Partially  
parallel

Serial  
approach

Concept generation 12 7 9

Product planning 11 6 4

Product engineering 23 20 18

Process engineering 15 11 7

Pilot run 7 7 7

Total project  
(all phases)

65 44 39

Time-to-market 38 37 39

Table 8. Calendar months (mean) used in each phase of  
the development process and Time-to-Market8. 
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The duration of each one of the phases is longer for projects using a parallel ap-
proach. The only exception is the pilot run. The average number of months used 
for product planning is almost three times higher for the parallel approach, com-
pared to the serial approach, and the duration of the process engineering phase is 
double.

The total number of calendar months used by parallel projects is much larger 
than for serial projects. The average sum is 65 calendar months for parallel projects 
and 39 calendar months for serial projects.

As been discussed above, parallel projects tend to be larger than serial projects, 
but taking budget size into account does not change the picture. The average sum 
of total calendar months for large parallel projects is 103, compared to 87 for large 
serial projects. Small parallel projects accounts for a sum of 36 calendar months, 
and small serial accounts for 22 calendar months.

It could be concluded that if parallel projects are faster, the reason is not that 
the duration of the individual phases of the development process is shorter. Parallel 
projects are not characterized by short time consumed during each of the indi-
vidual phases of the process.

The main reason, discussing time to market, for a parallel approach is on the 
other hand not to reduce the time used in each phase of the process, but the total 
calendar time used during the whole development process. The earlier the follow-
ing phase is initiated, the more is the overlap and the shorter will be the total time 
consumed. If all phases are started at the same time, the total time for the whole 
process will be the same as the time of the phase with the longest duration.

The bottom raw of Table 8 list the average number of calendar months it takes 
to pass through all phases if overlaps are subtracted. There are almost no differences 
between the different approaches. The time to market is about 38 months for all 
three approaches. Parallel projects are not faster than serial. The result is the same 
for projects with a small, a medium sized and a large budget.

This result does not support the idea that a parallel approach reduces the time to 
market. There can of course be other factors that support the idea, factors that are 
not considered in this analysis. It is for example possible that products developed in 
parallel projects are more complex than products developed in serial projects, but 
there are no indications in the survey in that direction.

CONCLUDING DISCUSSION

One aspect of simultaneous engineering is the use of overlapping phases of 
the product development process. Overlapping phases are supposed to lead 
to shorter time to market. The hypothesized shorter development time for 
parallel product development projects, with overlapping phases, compared to 
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serial projects with no overlaps do not however use a smaller sum of calendar 
months to pass a product through the five phases defined.

The average time to market (from product generation to market introduc-
tion) is about the same for all the three product development approaches. It 
does not seem to matter if the product development process is organized with 
or without overlapping phases, but the sum of used time is larger for parallel 
approaches, due to the fact that the duration of each phase tends to be longer 
and that the overlaps increase the total sum of months devoted to the project 
by the company.

Parallel development projects are, however, often perceived as successes 
by the companies, but they do not differ from serial projects in their ability 
to keep the budget and development time limits. They do however fulfill the 
commercial and technical goals slightly better than serial projects.

Most of the differences between parallel and serial projects are small. It is 
hard to argue that a parallel project approach is superior to a serial approach 
on the basis of the results discussed in this paper.

A continued analysis of these questions has to go further into the cul-
ture and the management of the development process. As Ettlie [7] suggests, 
the introduction of simultaneous engineering is not just the introduction of 
teams and overlapping development phases, but a fundamental change in the 
way product development is conceived in the company. New ways have to be 
established to perceive the development process, the way the process is organ-
ized and managed, and new attitudes and new communication patterns have 
to be developed. Ettlie says that a learning process takes time else the benefits 
of simultaneous engineering will not show.

FOOTNOTES

1 The paper was presented at The first International Product Development Management Conference 
on New Approaches to Development and Engineering, Belgium May 18-19, 1992.

2 Concurrent engineering and simultaneous engineering will be used as synonyms in this paper.

3 Some respondents have not given beginning and end months for Product Planning. The phase fol-
lowing Concept Generation is indicated as Product Engineering. The overlap of these phases are then 
underestimated in Figure 1.

4 SEK = Swedish krona, MSEK = Million Swedish Krona (1.000 SEK = $170)

5 The reason why calendar months for product engineering, and not the whole process, have been 
used for calculating intensity is that the product engineering process often is the most time consuming 
phase of the entire product development process [9]

6 Integration of three phases is however not common, and if less then 10 respondents report such a 
type of integration, the percentage is not reported in the tables.

7 It is not possible to directly calculate the actual amount of money and man power spent per calendar 
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month during each phases of the development process. The figures for budget and man months are 
evenly distributed per calendar month and do not reflect the character of the work done during dif-
ferent phases.

8 The sum (Total project) is the average of the total number of calendar months of the projects. It is 
not the same as the sum of the column. Some projects do not passes through all phases.
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INTRODUCTION1

Innovate or evaporate! It might be argued that this opening observation is 
overstating the need for innovation. However, one could certainly argue with 
strong logical reasoning that a firm must continually innovate or stagnate. 
Recent reports such as the European Commission Green Paper on Innovation 
(1995) and the European Observatory for SMEs (1995) criticize the failure of 
the SME sector to innovate, an activity which is a necessary precondition for 
competition, growth and employment. But if the necessity to innovate is so 
central to success why are so few firms active in this area? It is not a new con-
cept since Schumpeter (1934) spoke of “new combinations” and “creative de-
struction” more than six decades ago. Two generally held beliefs contribute to 
the hesitancy to innovate: fear of change, and lack of creativity. Human beings 
are broadly more comfortable in a stable environment and are fundamentally 
resistant to change. What knowledge a person possesses allows them to make 
informed decisions concerning the future. Predictability! But predictability is 
not contrary to change. Innovation can create a predictable environment if 
the future potential consequences are communicated clearly in advance. For 
example, if a manager tells the sales force to sell a new product because that 
is what management wants then there is likely to be resistance to change due 
to incalculable repercussions. However, if the manager communicates to the 
sales force the benefits of the product to the customer and the possibility of 
each salesperson deriving increased earnings due to potentially greater sales 
then change is more readily embraced because the outcome is more predict-
able. Similarly, if individuals are frequently informed of their lack of creativ-
ity then they will believe that to be true. However, Ornstein (1977) argues 
that everyone has a creative ability but that it is simply more developed in 
some people. Being encouraged to develop that part of the mind in a nurtur-
ing environment will unleash the latent abilities of individuals to be creative. 
Therefore, when addressed correctly these hurdles should not be sufficient to 
hinder or halt innovative evolution. The purpose of this study, which is part 
of continual research program involving a consortium of European Universi-
ties from Ireland, Sweden, Finland and Belgium, is to examine the perceived 
barriers to innovation in these four European countries. By unearthing the 
difficulties the research will contribute to a better understanding of the situ-
ation and thereafter seek possible solutions to engendering innovative behav-
iour which would in turn generate competitive and economic development in 
SMEs across cultures. 



28

CPDR on Innovation and Product Development

ENGENDERING INNOVATION

Who is responsible for engendering innovation? Broadly there are two perspectives 
in literature on this issue: deterministic and non-deterministic. At a national level 
Porter (1990) and Kanter (1995) advocate a dynamic perspective of creating an 
environment that encourages innovative activity through the development of com-
petitive advantage and improving local conditions to germinate creativity. How-
ever, the Ricardian economists would argue that all economic factors are endowed 
and fixed and therefore economic trade is based on comparative rather than com-
petitive advantage. Meanwhile within industry level the debate rages between the 
pessimistic opinions of writers such as Hanan and Freeman (1977) and Nelson and 
Winter (1982) who assert that routines limit change, while the optimists like Pen-
rose (1959) would offer that opportunity within the market exists everywhere and 
that a firm’s ability to grow profitably is not predetermined. At the level of the firm 
Barney (1986) suggests that an organization will only induce value from resources 
if it is fortunate but resource based proponents such as Itami (1987), Montgomery 
and Wernerfelt (1988), and Teece and Pisano (1994) contend that firms both have 
the resources and dynamic capability to ameliorate their assets through operational 
processes. Ultimately, it could be argued that the difference between a deterministic 
and non-deterministic future is dependent on the individual. Pitino (1997) insists 
that success is a choice and what is achieved is the result of one’s own efforts, while 
Stevenson and Jarillo (1991) contrasted the opportunity driven mindset of entre-
preneurial leaders in comparison to the administrators of organizations who man-
age existing resources. Therefore when examining the issue of innovation one must 
consider both the dual perspectives (deterministic and non-deterministic) and the 
various levels involved (national, industry, firm, and individual). 

The thrust of this research study launches off the platform that at the level of 
the firm barriers can be overcome. But it also considers the possibility that the tradi-
tional classification of innovation as either incremental or radical is incomplete and 
occasionally deceptive. For example, Henderson and Clark (1990) demonstrated 
that architectural innovations destroy the usefulness of the architectural knowledge 
of established firms, and since this is embedded in an organizational structure and 
its informational processing procedures its disintegration is difficult for firms to 
recognize and correct. Therefore, learning about changes in architecture may re-
quire explicit management and attention. The approach of writers such as Peters 
and Waterman (1982) was to examine the best practices of highly successful firms, 
while other researchers thought it was more appropriate to differentiate between 
the behavioral characteristics of successful and non-successful organizations. This 
study not only focuses on innovation in the traditional sense but additionally in-
corporates the preceding phases of the process. However, initially it is necessary 
to understand the obstacles that individuals perceive obstruct their organization’s 
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ambition before offering some prescriptive actions for breaking down real and im-
aginary hurdles.

Nature of Barriers

 Tangible Barriers Tangible Barriers

Origin

Internal Barriers

External Barriers

 
Figure 1. A typology of barriers.

Cooney and O’Connor et al (1996), based on the work of Knight (1994), grouped 
the impediments under four broad headings: barriers caused by government action, 
barriers caused by the economy, barriers caused by the business, and barriers due 
to public attitudes. The results of this study of SMEs in Ireland, Sweden, Finland 
and Belgium revealed noticeable differences across countries. Irish enterprises for 
example leaned heavily towards government and economic barriers, whereas Fin-
land scored highest on education and the resentment of successful entrepreneurs, 
while Sweden believed that the economic obstacles of accessing venture capital and 
the high costs of capital were responsible, with Belgium being the only country to 
score the business itself as a significant barrier. However, according to Abernathy 
and Utterback (1978), Drucker (1985), Urban and Hauser (1980), and Hyvarinen 
(1995) innovation activities, and hence also innovation, are affected by both inter-
nal and external factors. Examples of internal barriers include a lack of technical or 
market competence, or insufficient physical resources. Examples of external bar-
riers would include legislative or taxation rules or alterations that are unfavorable 
for innovative projects. Another example would be poor access to the capital mar-
kets which restricts financial resources. Adopting this perspective Ylinenpaa (1996) 
described and analysed barriers to innovation utilising a simple matrix (figure 1) 
separating four categories of barriers:

Following this typology, barriers can be characterised as internal (depending 
on in-house conditions) or external (depending on the environmental context). 
Barriers can also be distinguished depending on whether they are tangible or intan-
gible, where barriers referring to the lack of physical or financial resources exem-
plify tangible barriers, and unskilled management or legislative barriers represent 
examples of intangible barriers. The typology illustrated here is therefore employed 
as a classification tool for describing and analysing the barriers to innovation in 
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this study. The paper additionally assesses whether there are significant differences 
across branches of industry, degree of innovativeness and firm size regarding barri-
ers to innovation.

METHODOLOGY

This paper provides findings from surveys of SMEs in Ireland, Finland, Sweden 
and Belgium. An SME was defined as an enterprise with less than 100 employ-
ees. A structured questionnaire was posted to SME owner/managers seeking their 
views about the significance of 23 specific obstacles to innovation in business to-
day. Overall, across four countries in 1995 and ’96, 1240 SME owner managers 
responded to the study.

While recognising the limitations of the samples, the views of these com-
panies, nevertheless, provide an important insight into the barriers to innova-
tion as perceived by the entrepreneurs themselves. The surveys provide inter-
esting international comparisons on entrepreneurial views and reflect some 
cultural differences between participating countries. However, some sample 
design imitations, language difficulties and interpretations as well as analyti-
cal variations ensures that the results cannot be taken as definitive but rather 
should be seen as indicative. Further details of the study methodology are to 
be found in Cooney and O’Connor et al (1996). 

ANALYSIS AND FINDINGS

The relative importance of each of the 23 obstacles to innovation were meas-
ured by calculating the mean scores for each barrier (see Appendix 1). Not 
surprisingly, nearly all items were considered significant obstacles to innova-
tion. However, when results are analysed across countries, it is clear that these 
overall findings cannot be taken as reflecting the perspectives of the individual 
countries, but rather SMEs in the four participating countries have very dif-
ferent perspectives of barriers to innovation. 

For example, low availability of loan capital is perceived to be a key barrier 
to innovation by Irish and Swedish SMEs. It is not found to be key in Finnish 
and Belgian SMEs. The most salient barrier to innovation in Irish and Belgian 
SMEs is the high rates of income tax and social insurance. Whereas in Finnish 
SMEs National tendency towards jobs with security is considered most salient 
and in Swedish SMEs the low availability of venture capital is most salient. It 
is interesting to note that this does not even feature in the list of top ten bar-
riers among Belgian Firms. 
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Significant Barriers to Innovation

Overall 16

Ireland 19

Finland 13

Sweden 19

Beligum 7

Table 1. Significant barriers to innovation.

A further illustration of cross country differences can be obtained by examining the 
number of barriers to innovation considered by firms to be significant. Respond-
ents rated barriers on a 5 point rating scale (from 5=’crusial’ to 1=’insignificant’); 
those barriers which achieved a mean score in excess of 3 are considered to be sig-
nificant. As Table 1 indicates, Belgian firms have consistently rated only a minority 
of items as barriers to innovation in contrast to Irish and Swedish forms have rated 
all but a few items as salient barriers to innovation. These findings are consistent 
across company type (manufacturing and service firms), company size (firms em-
ploying up to 10 employees and firms employing over 10), and level of innovative-
ness (‘high’, ‘medium’ or ‘low’ perceived innovation level).

Nature of Barriers

 Tangible Intangible 

Origin

Internal 

A
High costs associated with 
innovation
Pay-off period for innova-
tion too long
Low availability of venture 
capital 

B
Innovations too easy to be 
copied by competitors

External 

High rates of income tax 
and social insurance
Small size of the domestic 
market
Lack of government sup-
port for business
C

National tendency towards 
jobs with security
Education system influ-
ences people to get a job
National tendency to 
resent successful entrepre-
neurs  
D

Table 2. Nature and Origin of the most  
important barriers perceived by SMEs.
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Recognising that differences exist across countries, a further point of depar-
ture is one which attempts to gain a deeper understanding of the nature of 
these barriers to innovation (i.e. whether they are of a tangible or intangible 
nature) and the origin of these barriers (i.e. whether they are related to condi-
tions within the firm or exist in the external environment of the firm). There-
fore, adopting the typology proposed by Ylinenpaa (1996) the top ten barriers 
to innovation have been grouped according to their origin and nature and are 
illustrated in table 2. 

Among the ten most common barriers to innovation, six can be classified 
as tangible barriers and four as intangible barriers. Four of these barriers are 
firmrelated (i.e. related to conditions existing in-house or closely related to the 
firm itself ), while six are related to a broader environmental context. Despite 
the fact that internal/intangible barriers are less predominant, the overall con-
clusion is that the most common barriers to innovation in SMEs differ both 
in origin and in nature.

Rank order of specific barriers in each participating country

Barrier 
type

Over-
all 

rank 
order

Ire-
land

Fin-
land

Swe-
den

Bel-
gium

high rates of income tax & 
social insurance

C 1 1 5 8 1

high costs associated with 
innovation

A 2 6 6 2 2

education system influen-
ces people to get a job...

D 3 5 1 7 6

national tendency towards 
jobs with security

D 4 3 2 3 8

national tendency to resent 
successful entrepreneurs

D 5 10 3 5 10

low availability of venture 
capital

A 6 7 7 1 *

pay-off period for  
innovation is too long

A 7 9 8 6 3

lack of government support 
for business

C 8 4 * 9 *

the small size of the domes-
tic market

C 9 6 * * 6

innovation too easy to be 
copied by competitors

B 10 * 9 10 5
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low availability of loan 
capital

C 11 8 * 4 *

extensive employee  
entitlements

D 12 * 4 * *

low level of government 
expenditure on R&D

C 14 * 10 * 9

lack of market research 
available business

B 16 * * * 4

competition from foreign 
owned companies

D 20 * * * 10

Note 1: * = not on the top-ten list in the specific country.  
Note 2: A = Tangible and internal barriers, B = Intangible and Internal Barriers,  
C = External and tangible barriers and D = External and Intangible barriers.

Table 3. Top Ten Barriers - Rank order of perceived  
barriers to innovation in the four countries.  

Table 3 contains the top ten barriers for each participating country. Inverted 
rank order scales were used to assign a score to each barrier. Using this method, 
the barrier rated most significant is assigned a score of 10, the barrier rated as 
second in significance is assigned a score of 9, right down to the barrier rated 
tenth being assigned a score of 1. This score was then used examine the nature 
and origin of country specific barriers and to gain a better illustration in how 
these barriers differ across countries. The results are illustrated in Table 4.

When these results are analysed across the four participating countries, some 
remarkable differences emerge. In addition to the most common barriers to inno-
vation differing both in origin and nature, a further finding is that the nature and 
origin of these barriers to innovation differ across countries. 

SMEs in Finland perceive intangible barriers to be more significant whereas 
SMEs in the other three countries perceive tangible barriers as more significant. 
This finding is consistent across firm type, innovation level and firm size.

SMEs in Sweden and Belgium are more likely to perceive barriers as those re-
lated to the firm itself - i.e. internal barriers, while Finnish and Irish Firms are more 
likely to perceive circumstances and conditions outside of the firm (and, perhaps, 
out of control of the firm) as barriers to innovation. Again, these results remained 
consistent irrespective of firm type, size or level of innovation activity.

While Irish SMEs perceive external and tangible barriers to be the most salient, 
smaller firms in Finland regard external and intangible barriers to be most signifi-
cant. These results remain remarkably consistent across specific industry sectors, 
firm size and level of innovation activity.
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Nature of Barriers

 Tangible Intangible 

Origin

Internal 

A
IRELAND
FINLAND
SWEDEN
BELGIUM

15
12
24
17

B
IRELAND
FINLAND
SWEDEN
BELGIUM

0
2
1
1

IRELAND
FINLAND
SWEDEN
BELGIUM

15
14
25
30

External 

IRELAND
FINLAND
SWEDEN
BELGIUM
C

25
7

12
17

IRELAND
FINLAND
SWEDEN
BELGIUM
D

15
34
18
9

IRELAND
FINLAND
SWEDEN
BELGIUM

40
41
30
26

IRELAND
FINLAND
SWEDEN
BELGIUM

40
19
36
34

IRELAND
FINLAND
SWEDEN
BELGIUM

15
36
19
22

Table 4. Nature and origin of the most  
important barriers - a cross country perspective.

In Swedish SMES, the dominating group of barriers are characterised as internal 
and tangible, while Belgian SMEs perceive tangible barriers originating from both 
internal and external sources to be dominant. Once again, no differences emerge 
when specific industry sectors, firm size or level innovation is examined.

CONCLUSIONS AND POLICY IMPLICATIONS

Building on the findings of an earlier study by Cooney et al (1996) which 
concluded that firms from different countries will perceive obstacles different, 
a further difference across countries to emerge is the degree to which firms 
perceive obstacles to innovation. Irish and Swedish firms perceive a signifi-
cantly higher degree of obstacles than its Belgian and Finnish counterparts. 
Whether these obstacles are real or imaginary, Irish and Swedish policy makers 
may have a much more challenging task in fostering a more positive mindset 
or owner managers in SMEs towards to innovation process.

Barriers to innovation in SMEs differ in both their nature and origin. The 
most significant barriers are both tangible and intangible, some reside inter-
nally in the firm while others exist in the firms external environment. There-
fore, policy measures designed to facilitate innovative behaviour in the SME 
sector should be broad in scope recognising these differences in the nature and 
origin of barriers. For instance, easier access to venture capital, adjustments of 
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tax regulation restricting innovative behaviours in small firms will be required 
to address external tangible barriers while measures addressing general public 
attitudes towards entrepreneurs, entrepreneurship and innovation will be re-
quired to address such barriers characterised by a more intangible nature.

Another finding to emerge from this study is that nature and origin of 
barriers to innovation also differ across countries. EU policy measure will 
certainly play an instrumental role in addressing barriers to innovation which 
are common across countries. However, country specific remedies remain a 
prerequisite for addressing country specific barriers and must complement 
EU measures if barriers to innovation are to be truly tackled. 

• General and public attitudes presents a more significant barrier to in-
novation in Finland than in the other three countries. Policy makers at a 
national and EU level may address this intangible barrier to innovation 
be incorporating appropriate changes to the Finnish education system or 
introducing appropriate measures for fostering more positive public atti-
tudes towards entrepreneurship and successful entrepreneurs.

• Barriers to innovation in Sweden, Ireland and Belgium are more predomi-
nately tangible in nature. In Ireland these barriers are perceived to be related to 
conditions in the firms external environment such as limitations imposed by 
the tax system and lack of government support for business. However, in Swe-
den these tangible barriers are perceived to be more firm related e.g. problems 
related to attracting newowner capital to the firm or the high costs of process-
ing innovations. In Belgian firms those tangible barriers which are perceived 
to be most significant reside both within the firm itself and also in its external 
environment. Lack of market research competencies is also perceived as an im-
portant barrier to innovation in Belgium - a finding which is contrary to the 
other countries. Obviously, several of the tangible barriers depicted here may be 
related and dependent on each other. Lack of venture capital in a firm (internal 
factor) may be a reflection of an unhealthy tax system (external factor) and in 
turn facilitate a greater need for loan capital. However, the policy implications 
which can be taken from these results suggests that is particularly important to 
recognise the effects of high income taxes and social insurance in small firms in 
Ireland and Belgium (ranked as the most significant single barrier), while this is 
far from the top of the agenda in Sweden with its traditional high taxes. Instead, 
measures facilitating smaller firms ability to generate and gain access to both 
new owner capital and loan capital appears to be more pertinent in Sweden. In 
Belgium, facilitating SMEs access to market research is a country specific chal-
lenge not reflected in the results of the other countries.
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The nature and origin of barriers are not specific to firm type, size or level of 
innovation. Therefore, there is no evidence to suggest that country specific 
policies need to be complemented with sectoral, or firm specific policies.

In summary, barriers to growth differ in both origin and in nature. Some 
barriers reside within the firm itself while others reside in the external envi-
ronment of the firm. Some barriers are tangible while some are intangible in 
nature. Furthermore, the origin and nature of these barriers also differ across 
countries. Those barriers of a tangible nature may be addressed in the shorter 
term while those of an intangible nature may require a longer term perspective 
e.g. changing cultural perspectives. Those barriers residing within the firm 
will in many cases be dependent on the external environment will require EU 
support where barriers are consistent across countries and national measures 
where the barriers are country specific.

However, recognising that barriers in many cases are interrelated and de-
pendent on each other, an increase in the quality and quantity of innovation 
is very much dependent on an integrated approach by the key players – the 
EU, national government and the SMEs themselves.

FOOTNOTES

1 Paper presented at The 27th EFMD Small Business Seminar, Rhodes, Greece, 17-19 September 
1997, by Joan Keegan, Aidan O’Connor & Thomas M. Cooney, Institute of Technology; Håkan 
Ylinenpää & Henrik Barth, Luleå University of Technology; Jukka Vesalainen & Timo Pihkala, 
University of Vaasa; Dirk Deschoolmeester & Ann Debbaut, University Gent, deVlerick School vor 
Management.
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APPENDIX I

Obstacle
Over-
all

Barrier 
Type Country

Ire-
land

Fin-
land

Swe-
den

Bel-
gium

Mean Mean Mean Mean Mean

high rates of income tax & social 
insurance

3.87 C 4.15 3.70 3.52 4.04

high costs associated with in-
novation

3.78 A 3.89 3.68 3.95 3.57

education system influences 
people to get a job...

3.66 D 3.80 4.09 3.55 3.06

national tendency towards jobs 
with security

3.65 D 3.83 3.87 3.88 2.94

national tendency to resent suc-
cessful entrepreneurs

3.47 D 3.47 3.78 3.70 2.88

low availability of venture capital 3.45 A 3.63 3.38 3.97 2.79

pay-off period for innovation is 
too long

3.45 A 3.52 3.37 3.63 3.27

lack of government support for 
business

3.30 C 3.82 3.03 3.42 2.79

the small size of the domestic 
market

3.30 C 3.72 3.17 3.08 3.06

innovation too easy to be copied 
by competitors

3.24 B 3.28 3.26 3.31 3.07

low availability of loan capital 3.23 C 3.62 2.99 3.71 2.48

extensive employee entitlements 3.18 D 3.16 3.75 3.03 2.70

reluctance of enterprises to 
invest in training

3.14 B 3.34 3.04 3.29 2.85

low level of government R&D 
expenditure

3.11 C 3.29 3.05 3.16 2.91

high risks to individuals being 
blamed for failure of an innova-
tion

3.08 B 3.29 2.73 3.81 2.49

lack of market research available 
to business

3.07 B 3.31 2.64 3.10 3.20

inadequate knowledge by busi-
ness of EU regulations

2.88 B 3.00 2.73 3.08 2.71

lack of information about new 
technological developments

2.82 B 3.04 2.66 3.02 2.50

a shortage of skilled employees 2.77 B 2.62 2.70 3.18 2.65

competition from foreign owned 
companies

2.62 D 3.00 2.05 2.48 2.88
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restrictive environment protection 
laws

2.33 D 2.39 2.01 2.35 2.59

extensive consumer & customer 
rights

2.29 D 2.38 2.21 2.46 2.10

restrictive trade regulations 2.23 D 2.26 2.17 2.57 1.92
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INTRODUCTION1 
Small businesses are in public debate often nominated as the rescuers of em-
ployment, welfare and continued development of service, trade and industry. 
One reason for this is that small firms’ potential to generate innovation often 
is considered to be higher than in large firms, referring to, for example, that 
small firms are regarded as less affected by the NIH-syndrome2. Previous re-
search (for example, Storey, 1994; Noteboom, 1991; Rothwell, 1986) suggest 
that small firms are, in fact, more innovative. It has been claimed that over 
60% of all innovations in the 20th century have been developed by small 
firms (for example, Barrow, 1993). On the other hand it could be argued 
that many small firms may well be innovative, but they often do not have the 
commercial strength, or the commercial professionalism required, for success-
ful processing of inventions to innovations (cf. Noteboom, 1991; Rothwell, 
1986). The implication of this kind of reasoning is that we do not utilise the 
full potential of small firms’ innovative capabilities, and that it therefore is im-
portant to develop a better understanding of the barriers that hinder smaller 
firms from utilising their full potential. 

This paper is a part of a larger research programme studying the innova-
tive activities in European SMEs. In a pilot study (Cooney and O’Connor, 
1995) different barriers were grouped under four headings: barriers caused by 
government actions, barriers caused by economy, barriers caused by business 
and barriers referring to public attitudes3. The follow-up studies (Ylinenpää, 
1996; Vandenbroucke, Debbaut, Raveel and Deschoolmeester, 1996, Vesala-
inen and Pihkala, 1996a) reported on Swedish, Belgian and Finnish surveys 
of barriers to innovations in small firms, and were concluded in a joint paper 
(Cooney et al, 1996). Partly departing from experiences and results from these 
studies, a separate study (Vesalainen and Pihkala, 1996b) then developed a 
two-dimensional typology of innovations suitable for evaluating the variety of 
innovations done in SMEs. This present study aims at developing a better un-
derstanding of barriers to innovation in small firms building on, for example, 
the results from these previous studies.

The overall research question for this programme is whether there are spe-
cific barriers preventing small firms from innovating, or occurring as obstacles 
when firms are innovating. The purpose of this specific study is to analyse 
barriers to innovation during the innovation process. By ‘innovation’ we here 
understand a successful market introduction of a new product, a new process 
or a new organisational concept. ‘Barriers to innovation’ are here defined as 
those obstacles that occur during the innovation process. The research ques-
tion can be formulated as ‘What kinds of obstacles occur when a small firm proc-
esses an idea towards successful market introduction?’ Instead of the most com-
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monly utilised retrospective view on (successful) innovations, we here utilise 
a processual perspective on innovations and potential innovations, and try to 
detect the nature of, and interrelations between, different barriers appearing 
during innovation processes in smaller, manufacturing firms.

THEORETICAL POINTS OF DEPARTURE

Entrepreneurship and innovation are in the literature often regarded as stemming 
from “the relentless pursuit of opportunity without regard to resources currently 
controlled“ (Hendry et al, 1995: 80; see also Jarillo, 1989). This perspective tends 
to recognise only opportunities and barriers existing outside the firm. The tradi-
tional resource-based perspective, on the other hand, tends to address only factors 
existing inside an organisation, and hence to recognise only opportunities and bar-
riers related to internal conditions. Literature specifically addressing the innovation 
process is one example, and often describes this process by different phases (Jen-
nings and Sexton, 1985; Booz, Allen and Hamilton, 1968; 1981). Except for an 
initial phase where a person or an organisation interacts with its environment, this 
literature normally regards the innovation process as a downright internal process. 
According to Hyvärinen (1995), Drucker (1985), Urban and Hauser (1980), and 
Utterback and Abernathy (1978), innovation activities are however affected both 
by internal and external factors. When specifically addressing barriers to innova-
tion, this becomes obvious. While for example lack of technical or market com-
petence or insufficient physical resources represent internal barriers, legislation or 
taxation rules or access to external venture capital can be perceived as unfavourable 
and prevent a firm from processing an idea, thus functioning as external barriers to 
innovation (Ylinenpää, 1996). This paper adopts the view that it is important to 
recognise both in-house and external conditions and factors when addressing a field 
such as barriers to innovation (cf. Hendry et al, 1995; or Porter, 1994).

As indicated above, we are here interested in barriers to innovation that both oc-
cur during innovation processes and are successfully solved or handled during these 
processes, and barriers that hamper or even prevent innovative ideas from being 
further processed. This implicates that the firm’s perceptions of whether different 
phenomena are barriers or not, becomes a fundamental issue. The relevance of 
recognising such ‘subjective measures’ is widely recognised, since the way in which 
a firm perceives a specific situation in real life constitutes the base for their deci-
sionmaking (cf. Kim, 1993). We here specifically elaborate on the perceptions held 
by owner-managers in smaller firms. Because the integration of management and 
ownership is a major feature in small firms (cf. Davidsson, 1989; Curtis, 1983) this 
theme has been well established in small business research.
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METHODOLOGY

The stage models of development often describe the development process in terms 
of different problems (barriers) that have to be solved in order to proceed with an in-
novative idea. The chronological and unidimensional features of these models have 
led to serious critique of their underlying normative and prescribing tendencies 
(see for example Cooper, 1983, or Omsén, 1985). Recognising that these models 
evidently simplify reality and, for example, often disregard that several loops may 
occur during an innovation process, the stage model concept however also offers 
obvious benefits. One such advantage is that stage models provide a concrete frame 
of reference useful as a point of departure for communicating with innovators or 
potential innovators. A specific advantage in this respect is that stage models more 
or less automatically bring in a time factor into the analysis by identifying different 
milestones accompanying the process from idea generation/adoption to successful 
market introduction. This in turn facilitates a more easy and more accurate identi-
fication of barriers appearing during different phases of the innovation process.

 Figure 1. Framework for identifying barriers to innovation.

For this purpose we have in this study utilised a simple stagebased framework as a 
point of departure for empirical data collection, where we were interested in both 
barriers that prevented the firm from processing innovative ideas further (preventing 
barriers), as well as barriers that occurred and by different measures were handled 
during the innovation process (occurring barriers). The framework and the expected 
relations between preventing and occurring barriers are depicted in Figure 1.

Our unit of analysis in this study is ‘innovation’ and ‘barriers to innovation’. 
From previous studies on innovations (see Omsén, 1985, for an overview) we know 
that the failure rate on new ideas is generally high, and that ‘failures’ in fact consti-
tute the majority of firms’ processes aiming at some kind of innovation. Therefore, 
with the purpose we have here, it would be both risky and misleading to depart 
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from detecting and analysing only barriers related to successful innovations. Besides 
suggesting that we should disregard from the most common category of processes4, 
a focus only on reconstruction of ‘success stories’ involves the risk of forgetfulness 
and past rationalisation. Our solution to this problem is hence to focus also on 
new product, process and organisational ideas that actually are in (active or passive) 
process in the firms by utilising the framework in Figure 1. Consequently, we are 
interested not only in innovations in traditional understanding (meaning that an 
idea has to be successfully launched and accepted by the market), but also in the 
preceding phases aiming at a successful market introduction. 

These phases can be studied by casestudies and interview method. The qualita-
tive interview benefits from its structural flexibility and sensitivity to individual 
cases. However, to make sure that the collected data can validly be compared across 
cases, and that each of the interviews has reached the focal point of the research 
question, open themes for the interviews were constructed. These themes were de-
signed to detect preventing and occurring barriers in a firm’s innovation processes 
recognising ideas that could be positioned on different stages in the framework 
in Figure 1 (The semistructured interview scheme in Appendix 1). We were here 
interested to identify and discuss both tangible and concrete barriers such as lack of 
capital or production facilities, as well as more intangible obstacles perceived by the 
firm and related to, for example, the motivational base of the entrepreneur. In order 
to test the interview themes, one case was piloted before the actual field study.

When selecting firms to the casestudies the objective was that the selected cases 
would reflect a variety of different small manufacturing firms (cf. the polarisation 
method of data collection in Eisenhardt, 1989). Each participating country (Fin-
land, Ireland and Sweden) then selected ten manufacturing firms representing dif-
ferent size categories and representing both more and less entrepreneurial firms5. 
The empirical base of this study accordingly consists of 30 small manufacturing 
firms with 1-100 employees from three different European countries.

In the analysis of the empirical data we utilised a clustering technique on the 
barriers identified during the indepth interviews. Acknowledging the amount of 
data from 30 semistructured interviews, we utilised a computer-based textanalysis 
software package (Textbase Alpha 2.0) to facilitate a more standardised and ef-
ficient data analysis. Using such a tool has some methodological implications, but 
the benefits of the tool were judged to easily outweight its drawbacks6. 

RESULTS

The analysis of barriers facilitated a grouping of the findings into three main clus-
ters of obstacles: the general conditions for innovating, the resourcing of innovative 
work, and competition/marketing factors related to innovations. The results are 
depicted in Figure 2.
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In some countries the state’s employment legislation causes many problems for 
small firms because of their LIFO-policy7 (especially Sweden). To meet the required 
level of competencies the firms need to hire new people but in the case there should 
be a need to cut the number of employees, those who came in last have to leave 
first. This leads the firms into problems, as they need to build their competencies 
and capabilities but there are legislative barriers towards securing the availability of 
(especially) high-quality employees. 

In some firms the employees are seen as potential resources for innovation, 
while in others they constitute a potential barrier. Thus, besides the legislative bar-
rier, also attitudes count as personnel-related barriers. A frequent comment from 
the firms participating in this study was that ‘there shouldn’t be too many people 
around with a bad attitude, otherwise the essential new ideas won’t get acceptance’. 
The firm’s internal climate has to support innovation, and firms lacking this kind 
of culture accordingly perceive negative attitudes among their own staff as an in-
novation barrier.

The resource cluster of barriers is three-folded: lack of competencies, money and 
time. Here government taxation is perceived to have negative implications for small 
firms’ willingness and capability to invest in innovations. Our respondents fre-
quently argued that if a household would invest in a small firm, the eventual profits 
would be overtaxed by the income taxes, but in case of losses, private investors 
would not be allowed8 to deduct them in their taxreport. Taxation is also seen to 
consume the money needed for innovations. Lack of money may also lead to lack 
of time, since the limited number of staff in the smaller firm will have to focus on 
work tasks that actually generate shortterm revenues, while futureoriented activities 
such as innovative work receives a lower priority.

 Figure 2. Barriers to innovation.
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The lack of time may moreover be fertilised by an ambition to handle and 
perform most or all work-tasks in-house, thus contributing to a capacity over-
load. This common in-house orientation together with an equally common 
orientation towards shorttermed, cashgenerating jobs, contributes to form vi-
cious circles in small manufacturing firms, where financial barriers cause time 
or capacity barriers that in turn has negative implications for the firms ability 
to generate more sustainable and longterm revenues. Lack of resources also ac-
cording to the results in Figure 2 relates to competence and personnel factors. 
Here the level of competencies in the firm can be understood to have a crucial 
impact on the firm’s ability and capability to innovate, both regarding avail-
able time and to the level of employees capacity to learn new things. In several 
firms it was obvious that the capacity overload also implicated that the need to 
innovate became less important, thus resulting in a barrier on the need level.

The process-relatedness of innovations is per se a barrier in many small 
manufacturing firms. These firms are not ready to invest in projects that are 
not related to their existing processes. Similarly, innovative ideas that are not 
related to the firm’s existing products are often rejected. The ambition to uti-
lise the firm’s in-house facilities as efficiently as possible hence often serves as 
a barrier to innovation9. In addition, small manufacturing firms’ networking 
and subcontracting relationships often result in the need to standardise, which 
makes the product development process even more difficult. The need to keep 
the development work near the ongoing processes of the firm seem to permit 
only incremental improvements, and hamper a firm’s capability to invest in 
more radical innovations. 

Finally, a remarkable barrier to innovation was found in the marketing 
cluster. By introducing new products, new processes or new organisational 
concepts a firm may maintain or develop its competitiveness. Marketing of 
the innovation is however often withheld or prevented by different barriers 
such as the expected price level, the actual or expected market competition, or 
the timing of the market introduction. In the investigated firms it was obvious 
that there exists a number of ideas waiting for the right moment for market 
introduction. Barriers that blocked the market introduction of especially new 
products were mainly of two different categories: (1) The expected price level 
of the new product was either to low or to high, or (2) the timing for market 
introduction was regarded as being either to early or to late. 

There are also some mediating factors occurring in the scheme in Figure 2. 
The lack of competence may be compensated by networking and (or) subcontract-
ing. Networks and subcontracting were thus actively used to soften the barriers to 
innovation in the studied SMEs. However, as discussed above, networking and 
subcontracting also involve a need to coordinate production methods and stand-
ardise product components and processes, thus limiting the arena for at least more 
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radical innovations. This was evident in some of the firms we investigated, while 
other firms on the other hand perceived the availability and access to partners for 
networking or subcontracting as a specific barrier.

We now leave the general results from the 30 casestudies on barriers to in-
novation, and turn to the country-specific findings that were revealed during 
this study.

Country-specific Findings
In Irish firms two factors turned out to be more apparent than in other firms: 
the effect of employment policy on the competence base in the firms and the 
perceived low credibility of Irish business.

Figure 3. Irish barriers to innovation.

Underlying the credibility problem is the small size of the domestic markets, which, 
in case of growth, automatically leads to a need to export. Here, however, is a com-
plex set of psychological barriers seem to hinder Irish SMEs from getting access 
even to UK markets. Regardless of the benefits utilisation of a common language 
(English) Irish small firms may draw upon, their marketing efforts seem to suffer 
from a perceived and less favourable Irish image. Restrictive legislation on employ-
ment moreover restrain the development of the firms’ competence bases. Most 
Irish interviewees here mentioned the problem of recruiting trained staff. Country-
specific barriers to innovation in the Irish small firms are concluded in Figure 3.

In Swedish SMEs a somewhat different picture was revealed (Figure 4). Most 
Swedish small firms also stressed the negative effects from employment policy on 
the firms’ ambitions to develop their competence bases. The average age of the 
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to recruit new staff. In Sweden also a strong emphasis on barriers related to market 
competition was obvious. The combination of tough pricecompetition and dif-
ficulties to achieve a suitable portfolio of in-house competencies implicates that 
Swedish small firms perceive marketing and finding partners for subcontracting 
and networking as a significant barrier. Combining networking and competition 
seems to be very difficult in price competition, even if the firms recognised that 
such partners would ease the innovation processes.

 Figure 4. Swedish barrier to innovation.

In Finland, eventually, the main barriers to innovation seem to circle around re-
sources available for innovation (see Figure 5 below). 

Figure 5. Finnish barriers to innovation.



51

Barriers to Innovation in European Manufacturing SMEs

Both direct and indirect taxation is here perceived as something that reduces 
the firm’s possibilities to generate own equity capital for innovations. This in 
turn leads to a perceived lack of resources in terms of competence, time and 
capacity. In Finland product development was regarded as being hampered 
by the existing resources in the firms, implicating a preference for only incre-
mental innovations. Due to limited in-house resources, innovations have to 
be related to the present products, processes and competencies, and thus both 
facilitating and conditioning continuous subcontracting partner relations. 

CONCLUDING DISCUSSION

General Barriers
Returning to the framework we utilised for identifying different barriers to innova-
tion in Figure 1, we may understand barriers to innovation in small manufacturing 
firms as barriers that either prevent firms from innovating, or as barriers occurring 
when the firm is innovating. Barriers that prevent firms from being innovative are 
often related to resourcebased arguments, where ideas not harmonising with the 
firm’s in-house resources are rejected. Firms perceiving this kind of barriers often 
express a preference for more incremental than radical innovations, implicating 
that these kinds of barriers have an indirect effect on firms innovative strategies 
and activities. Another category of preventing barriers are also related to resources, 
and represented by, for example, government taxation systems. Taxation systems 
perceived as overtaxation systems are by small manufacturing firms regarded to 
consume financial resources at the expense of investments in innovations. Barriers 
occurring during firms’ innovation processes are of various categories. Here barri-
ers related to market introduction (for example timing of market introduction, or 
the prospects to receive a reasonable payoff from the investment in an innovation) 
play a significant role. Similar, occurring lack of different competencies in-house or 
external to the firm seems to block the market introduction of innovations in many 
smaller manufacturing firms.

When analysing whether barriers to innovation appear during different phases 
of the innovation process, the development stage in Figure 1 seemed to represent 
more and more significant barriers to innovation than other stages. During this 
phase barriers related both to idea conceptualisation as well as how to resource the 
development work in terms of financing, time, skills and technology were promi-
nent. The lack of resources for development of existing products and processes here 
represents a powerful barrier, because the lack of only one crucial resource may lead 
to vicious circles due to resource poverty. 

The marketing stage is the last phase before market introduction, and often 
functions as an assembly point for ‘all-but-ready’ innovations. Even in very innova-
tive firms there are often a number of promising innovations waiting for market in-
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troduction. This introduction has been postponed due to barriers occurring during 
the marketing stage of the innovation process, for example the demand situation, 
market competition or lack of marketing competencies in the firms.
 
Country-specific Barriers
The barriers perceived by participating firms in each country are to a large 
extent shared across countries, but also reveal some distinct country-specif-
ic features. Barriers perceived as obstacles towards innovation, for example, 
tend to cluster around different levels of the innovation process in different 
countries. In Ireland the central obstacle hampering innovations seems to be 
related to general conditions for innovations as well as to intangible concep-
tions and attitudes, while small manufacturing firms in Finland perceive lack 
of resources (money, time, technology) as their main barrier to innovations. In 
Sweden barriers related to market competition and the firm’s own marketing 
stands out as a country-specific barrier, especially in small firms dependent on 
pricecompetition. 

The results from this qualitative study suggest different policy-implica-
tions for supporting further innovations in the three participating countries. 
While the need for developing an infrastructure that encourages small firms 
to innovate not only for a domestic market is apparent in Ireland, the results 
suggest that Finland should focus on measures that improve the possibilities 
for small Finnish firms to strengthen their resource base. Swedish small firms 
exposed to tough price competition should be stimulated to develop more 
own specialities and niches, while politicians in Sweden should consider the 
opportunity to facilitate for small firms to utilise external competence on a 
more shorttermed basis than current legislation admits.

In general, our results suggest that more innovative firms are less likely to 
perceive barriers to innovation than less innovative firms. Previous experiences 
from successful innovations constitutes a learning process that per se facilitates 
more time-and cost-effective innovations, and fosters a more positive attitude 
among employees towards innovative activities. In this specific respect small 
firms are alike regardless if the come from Finland, Sweden or Ireland.

FOOTNOTES

1 Presented at The 27th EFMD Small Business Seminar, Rhodes, Greece, 17-19 September 1997, by 
Jukka Vesalainen & Timo Pihkala, University of Vaasa, Finland (We want to thank econ.stud. Tomi 
Salonsaari for carrying out the editing and coding of the international empirical data); Joan Keegan 
& Aidan O’Connor, Dublin Institute of Technology, Ireland; Henrik Barth & Håkan Ylienpää, Luleå 
University of Technology, Sweden.

2 Not-Invented-Here-syndrome, i.e., the self-righteous attitude among many successful larger firms 
that facilitates rejection of good ideas because they are “not-invented here”.
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3 The typology of specific barriers under each heading was originally developed by Knight (1994).

4 I.e., new ideas that have not reached the stage of ‘successful innovation’ in Figure 1.

5 Regarding both proven performance and the general degree of innovativeness.

6 In the sense that the first data object is normally bound to get a lot more attention than the last pieces 
of evidence. This bias may lead to severe problems of reliability. This problem can partly be solved 
through using computer-based coding in handling the data.

7 The ‘Last In, First Out’-policy, that describes the political objective of slowing down the employee 
circulation. The policy secures the older employees’ jobs in case of fluctuations in the firms’ need for 
workers.

8 Or only to a limited degree would be allowed to deduct losses in personal tax-reports.

9 Evidently this often is a favourable strategy for small firms with limited in-house resources. We here 
however do not evaluate pros and cons of different strategies, but merely describe barriers to innova-
tion as perceived by the investigated firms themselves.
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APPENDIX: THE INTERVIEW THEMES

THEMES

Background of the

 firm

 entrepreneur

 the situation in the business/firm 

Themes of innovation

From concrete innovations to emerging concepts:

Are there existing innovations in the firm

 existing development projects in the firm

 existing development ideas in the firm

 possible directions of development of the business/firm

 existing needs to develop the business/firm

Follow-up question to each theme:

 How is it going to develop

 Reasons for not realising ideas

  - what blocks the innovation/idea from developing  
  further

 Attempts/ways to solve the obstacles/barriers

 etc.





THE STRATEGIC 
SIGNIFICANCE OF 

THE TIME FACTOR 
WITHIN PRODUCT 

DEVELOPMENT

SVEN ÅKE HÖRTE

(1999)





59

The Strategic Significance of the Time Factor within Product Development

1. THE PURPOSE OF THE REPORT, METHOD 
USED, STRUCTURE OF THE PRESENTATION1

The time-scale aspects of the product development process are widely sup-
posed to be of great significance for the competitive ability of manufacturing 
companies. The time-scale aspects that are given are partly product develop-
ment times as such where the desire is that they be shorter, and partly that the 
company’s ability to precisely determine how much time the developmental 
work will take should improve in precision. 

The purpose of this report is to contribute to the expanding discussions about 
the relationship between a company’s competitive ability and the time-scale aspects 
of a product development process. The purpose of the report is modest, and the 
presentation of the report makes no claims of being complete or that all the relevant 
questions or references have been taken into consideration.

The literature that has been looked at is such literature that treats the signifi-
cance of time factor, and hence, mainly with product development as the point of 
departure, and that also reports results that are empirically based. Investigations 
where it is possible to gain an understanding of the empirical material and that has 
been collected and analyzed in a scientifically acceptable manner have been given 
priority. The intention is, thus, not to attempt to summarize general works about 
product development, or summarize how good it is to have a quick product devel-
opment (e.g. [2], [3], [4], [5], [6]), even if references to a few such works are made 
in the following presentation.

The summary of the literature is based on the scrutiny of several basic 
sources. A search has been made in the database of reference literature at the 
Department of Industrial Organization at Luleå University of Technology. 
The database is mainly comprised of literature that is used in the department’s 
research and teaching and that has a clear bias towards that type of literature. 
The database contains a total of about 2600 references; these are mainly to 
books and magazine articles2. A search in the database for where the term 
‘time’ is used in the title gave about 60 references of which only about 20 
proved relevant. 

Another source that has been used in the search for references has been 
the ‘proceedings’ that resulted from the four first conferences in the series 
‘International Product Development Management on New Approaches to 
Development and Engineering’3. A search through the remaining articles in 
these proceedings gave a further ten references. In conclusion, one can say 
that the literature search occurred according to the principle of ‘what is easily 
obtainable’ rather than what actually exists if one were to complete a more 
systematic search, and that those references that are used most likely form 
only a small part of all of the conceivable references. 
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The report is organized so that it:
• first try to decide what ‘Time factor’ (time scale) means and decide why the 
time factor is interesting, that is to say, which (competitive) benefits are related 
to aspects of time, plus
• (ask) what proof exists that time factors give us these benefits. Special attention 
is given here to the product development process and the different techniques 
that are used with the expressed purpose of quickening the process.
• In a final section the results are summed up with particular focus on the prod-
uct development process.

2. WHAT IS A TIME FACTOR?
2.3 The Time Factor
Lead time includes, according to Daugherty and Pittman [7], the total time it 
takes from the time an order is placed until the time that the customer receives the 
ordered product. The total lead-time can be broken down into manufacturing time 
and distribution time. Manufacturing time includes preparation time, queue time, 
set-up time, run time, move time and inspection time, but excludes time for the 
procurement of raw material and components. Distribution time includes the time 
it takes to transmit an order (order transmittal), to process an order (order process-
ing), to prepare for completion of an order (order preparation) and transport once 
the product has been manufactured.

Daugherty and Pittman {7] maintain that normally customers are not inter-
ested in all of the different parts of the total lead-time, rather that customers are 
only interested in how long it takes to get what has been ordered when counted 
from the time the order has been laid. The more detailed division of lead-times is 
mainly of interest for the company delivering the product if it wishes, for example, 
to improve its customer service by reducing its lead-time.

The customer’s desire for lead-times is mainly guided by what the customer 
expects, which in turn is a function of the customer’s information about which 
lead-time alternatives are offered. Customer desires are rarely absolute, but should 
be seen more as an interval in which lead-times are acceptable for the customer 
([7], p. 55). The size of the interval varies, however, depending upon what type of 
business the customer’s company is in and the current competitive circumstances 
that exist within that branch. The trend in a growing number of branches is that 
the customer is offered special products, or at least customer specific products, and 
that these should be delivered quickly (see section 2.4). Daugherty and Pittman 
[7] give examples of how this can be accomplished by the company, for example, 
developing its capacity within the distribution centers to be able to quickly modify 
standard products or to manufacture products from standard modules that are gov-
erned by the customer.
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2.4. Quick and mobile (Agility) 
Kumar and Motwani [8] suggest a general or generic method for measuring a 
company’s ability to compete using time-based means. They use the term ‘agility’, 
which can be interpreted as ‘quick, flexible and mobile’, (the shorter term ‘agility’ is 
used below) in order to denote the company’s ability to speed up

 ‘the totality of time required to perform all activities on a critical path that 
commences with the identification of a market need and terminates with 
the delivery of a matching product to the customer’. ([8], p. 36)

They point out that there are alternative terms for depicting the described 
activities, for example, ‘market response time’ and ‘time from idea to market’. 
The activities that are included in the ‘critical path’ mentioned above are di-
vided into five time segments because different factors have totally different 
influences on a company’s agility in the various segments. The time segments 
and the different activities that are bound to them are as follow;
 

1. Product and design engineering: Includes all activities between identi-
fication of a market need till the design of the product is completed and 
frozen.
2. Prototyping and process development: Includes all activities involved in 
prototyping and developing a feasible process for what will produce the 
designer’s specifications.
3. Productionizing: Includes such activities as developing and/or procuring 
tooling and equipment, and other wherewithals needed for production as 
well as developing infrastructure for smooth production commensurate 
with the lot-size.
4. Manufacturing: Includes all activities beginning from procurement of 
raw material until the product is finally produced and packaged.
5. Delivery: Includes all activities required to deliver the product to cus-
tomers timely in a cost-efficient manner. ([8] p. 43)

Kumar and Motwani [8] discuss factors that have a general meaning for different 
time segments of which many either directly or indirectly influence the company’s 
possibilities to take measures in its product development process in order to in-
crease its agility. Whilst the use of computer-based technologies (such as for exam-
ple, Computer aided design, engineering, process planning, software engineering, 
manufacturing and quality control) are mainly directed towards reducing times in 
segment 4 (and 3), technologies directed towards information or data processing 
(for example; PCs, LANs, EDI, e-mail and integrated computer bases) are used for 
reducing the time needed within all segments.
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Kumar and Motwani [8] even state factors that they mean aim directly at re-
ducing times (for example, Concurrent engineering, Group technology, Design 
for manufacturability and assembly/DFMA, Design and process optimization 
through Taguchi methods), as well as a number of factors in the area ‘organiza-
tional/human resources’ that the company can use to increase agility (for example, 
training and education, employee empowerment, flexible workforce, number of 
hierarchical levels and flexible flow). Kumar and Motwani [8] exploit these above-
mentioned factors, plus a number that are not mentioned here (in total 23 factors 
were discussed), in order to create an agility index for companies. They base the 
choice of factors on an extensive research of literature that treats time-based com-
petitiveness, but they make no critical scrutiny of the literature referred to, and they 
do not present their own empirical foundation as support for the factors that are 
discussed and those factors’ influences (absolute or relative) for a company’s ability 
to react quickly. They maintain, for example, that concurrent engineering is used 
by a company for reasons of reducing the development time, but they do not show 
that the development time actually is reduced when these companies start utilizing 
concurrent engineering.

2.5. Effective Product Development
One of the aspects discussed in the literature concerns efficiency in the product 
development process. Increased efficiency in product development is gained by a 
minimization of the resources (people, money and time) that is required to main-
tain a good mix of product characteristics, performance, quality, price and avail-
ability for customers ([9]). Time is seen as a resource and the reduction of time 
needed is, therefore, accepted as a measure that leads to better efficiency. Different 
attempts have also been made to develop measurements of performance that are 
specially designed for companies that have time aspects as important parameters, 
see for example [10], [11], [12].

2.6 Time-based Management. The Definitions ‘Point of Time’ and ‘Speed’
Time-based management is not a phenomena that has just appeared during the 
past ten years even if the meaning of the term has changed somewhat. At the begin-
ning of the twentieth century, Taylor was a keen advocate of time-based manage-
ment; this was mainly evident in time studies of different tasks mainly related to 
internal processes. These days, time-based management normally has a far broader 
meaning than only time studies. The term can be said to encapsulate all of the 
various work methods that are used within companies with the aid of different 
time related parameters that steer the company so that the company becomes both 
internally efficient as well as competitive.

Gehani [13] proposes a general classification that can be used to differentiate 
time-based factors within different industrial contexts. He uses three operational 
measurements in order to classify time-based management.
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1. Form: Time with the meaning ‘when’ is used to fix a point of time, while time 
with the meaning of ‘how fast’ is used to fix a speed. The first meaning concerns 
a point or a phase in the time dimension (example: delivery time), while speed 
concerns the time it takes between, for example, a stimulus and a response (ex-
ample: order-> delivery).

2. Origin: Where does the initiative or driving-force for a time-based perspective 
come from? Partly it comes from the supply-side, that is from the company’s 
internal processes as in, for example, JIT or from the need for faster processing 
times, and partly from the demand side, that is, the demands from customers 
and the markets. When the initial impulse comes from within the company 
and its ability it can be said to be guided by supply factors, and if the initial 
impulse comes from outside of the company, it is guided by the demand from 
external players in the market.

3. Application within Management of technology: Time-based information plays 
a roll in tactical, more short-term decisions, for example, decisions that are 
bound to specific investments in product development, but also for strategic 
decisions, for example, decisions about the introduction of a new product on 
the market.

Tactical decision Strategic decision

Supply-steered

Time-
point

Just-in-time Technology S-curve

Speed Cycle time
New product  
introductions

Demand-steered

Time-
point 

Product life-cycle
”First mover”  
advantage

Speed 
Time/service  
guarant

Agility-based differ-
entiation strategy

Figure 2.6.1. Different roles in Time-based  
Management (according to [13] p. 22).

From a perspective of product development, it is possibly mainly demand driven 
variants that are of greatest interest as these are tied to customer and market sig-
nals, but even the supply driven factors play an important roll. Strategic decisions 
within FoU/PU, which are based on judgments about which phase the company’s 
products are in, is an example of this. When, with which point of time, that a new 
technology or new product should be released depends, for example, on the speed 
with which the company is able to introduce new products.

The companies that can introduce a new product at a point of time before that 
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point of time that the competition can introduce a similar product can in this way 
gain a competitive advantage. However, there are plenty of examples where this 
advantage can easily be converted into a disadvantage.

Companies that work in accordance with an agility-based differentiation strat-
egy try to be quicker than their competitors when it comes to satisfying customers 
at about the same price and without having to give up other qualities that the 
customer offers. The time factor, thus, plays a very critical roll for this strategy, 
where the time factor is used as one of the criteria for diversification that Porter [14] 
discusses in his model for generic (fundamental) strategies of competition.

A problem with time-based strategies is that speed, and sometimes even preci-
sion in regards to point of time, cannot always be given priority without other im-
portant factors suffering negative effects. Such so called ‘trade-offs’, where one gives 
up something in order to gain advantage somewhere else, apply, for example, in the 
speed of development of new products. Increased development speeds can lead to 
increased costs, and an increase in a new product’s technical complexity can lead to 
extra demands for development times which in turn lead to increased costs. Foster 
(in [13], p. 28) found, for example, that when a product’s technological complexity 
increased, development times and development costs increased exponentially.

2.7. When do customer demands take over the development process?  
‘Decoupling points’ 
Customer demands and customer wishes vary and companies develop different 
answers as to how they satisfy these demands. While some customers want stand-
ard products, others want to have solutions that are specially adapted for them. 
The time aspects ‘point of time’ and ‘speed’ have different importance for differ-
ent customers depending on what type of activity the customer is engaged in and 
which strategic choice the customer has made. This depends on how specific the 
customer demands are, that is, when one goes from standard products to purely 
special products4 (see, for example, ([15] pp 109-110). Whilst the customer’s de-
mands with purely standard products come into the manufacturing chain very 
late, the customer demands dominate the chain much earlier if the products are of 
a special type.
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Comment: CODP Customer ordered decoupling point (that point in the flow of material from which the 
customer’s demands steer)
Production based on prognosis  
Production based on customer orders

Figure 2.7.1. Four types of production  
areas/assumptions (Source: [18]).

The expression used to denote when a customer’s demands become guiding in the 
flow of material is normally ‘Customer order decoupling point (CODP)’ [16], 
[17]. A schematic illustration is given in figure 2.7.1.

We get four alternative situations from the point of view of a company. In 
‘Make-to-stock’ there is no customer adaptation, thus, the customer buys stand-
ard products in stock, while customer demands come earlier in the manufacturing 
process in ‘Assembled-to-order’ instances. In the two last alternatives, ‘Engineered-
to-order’ differs from ’Make-to-order’ mainly in that it is more probable that we are 
dealing with purely special orders.

If we disregard everything else, it would naturally be quicker to deliver a prod-
uct that is already designed and made, that is, a standard product that is in stock, 
rather than a product that has to be designed and manufactured from scratch. 
However, many problems can arise for a company that tries to rely only on stand-
ard products that are in stock.

The way in which a company chooses to supply the market is a strategic choice, 
and the roll of product development depends on whether the company chooses 
to try to compete with products that are standard products or more specialized 
products. If quick deliveries are important for the customers, then part of the com-
petitive strength is in being quicker to deliver than other competitors. With the 
production of standard products this can be achieved by having short distribution 
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lead-times because design and manufacturing lead-times play a smaller part5. As 
Daugherty and Pitman [7] have shown, companies can adapt products to customer 
demands within the distribution line (see above) and thereby create advantages in 
time in combination with adaptation for a customer.

If the customer requirements come very early on in the flow of material, the 
demands for quick design changes, as well as new solutions, will be accentuated. 
The aforementioned term ‘agility’ well describes the choices that can be put to a 
company that competes in this situation.

3. Why Are Time Factors Strategically Interesting?
The time factor, and then more particularly the ability to be able to quickly 
develop and introduce new products into the market, is often seen as one of 
the factors that can lead to commercial success {19], and one implies that it 
is important to be able to reap the success it means from being ahead of the 
competition in introducing a new product as this can lead to gaining revenues 
that otherwise would have been missed and never recouped [20}. Kumar and 
Motwani [8] state that the strategic value of having short lead-times and of 
being agile can be summed up as follows:

1. Faster response time commands a price premium.
2. Faster delivery of customized products attracts more customers and encour-
ages brand loyalty. These results in an increase of market share.
3. Accelerated pace of activities economize on production and logistical costs, 
which, in turn, results in higher contribution and profitability. ([8] p. 36).

Schonberger [21] also presents a number of advantages that are associated 
with short or shorter lead-times:

Lead time is a sure and truthful measure, because a plant can reduce it only by 
solving problems that causes delays. Those (problems) cover the gamut: order-
entry delays and errors, wrong blueprints or specifications, long setup times and 
large lots, high defect counts, machines that break down, operators who are not 
well trained, supervisors who do not coordinate schedules, suppliers that are not 
dependable, long waits for inspectors or repair people, long transport distances, 
multiple handling steps, and stock inaccuracies. Lead times drop when those 
problems are solved.” ([21] Summarized in [13], p. 24)

Schonberg’s list can be interpreted to mean that a solution to each of the listed 
problems would lead to shortened lead-times and that the list should be under-
stood to mean that the more problems a company can solve the more the lead-
times are shortened. The aspiration to shorten lead-times should, thus, be able 
to be seen as the trigger for solutions to problems within a large number of areas 
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in a company. However, Gehani [13] states that the questions and areas listed are 
mainly concerned with time factors’ tactical meaning (in relation to markets/cus-
tomers and competitors’ long term perspective). He means that the time factor, in 
its significance of ‘point of time’ and ‘speed’ (see above), does not necessarily result 
tactically in strategic benefits, but rather they must be treated in the same way as 
other strategic decision criterion. Too high a speed or too low a speed can mean that 
products are released at unfavorable times, when the product is not tested enough 
(e.g. from an environmental view) or when the market is not ready for the product 
or if the company has not had time to make necessary preparations to follow a (too 
early) product release [13], p. 13).

Tersine and Hummingbird [22] note that high speed (agility) does not always 
mean that time is used in a better way, but that agility can in certain circumstances 
be of strategic value. They point out that strategic competitive advantages are nor-
mally built on factors or criteria such as price/cost, quality, quick delivery times, 
delivery precision (certainty), customer service, flexibility, product design (proper-
ties, functions, appearance) and product image ([22], p. 8). A company should try 
to gain competitive dominance within one or a few of these areas and this is where 
time-based factors can play a vital roll.

Hill [23] uses the term ‘order winning’ and ‘qualifying criteria’ to differ 
between such that a company must be sufficiently good at so that a custom-
er would understand the company’s offer as ‘qualified’ , that is to say, to be 
amongst those offers that the customer is considering accepting. The final 
choice that a customer makes among the qualified offers is guided by some-
thing the customer believes weighs in to the advantage of a particular offer. To 
those ‘order winning’ criteria can be counted the latter, those that make the 
company win an order because the customer prefers the offer over offers from 
other companies. These days, many customers purport that time-based factors 
are important but it is not certain that the time factor is always the winning 
factor. The time factor must always be weighed up against the importance of 
other desirable criteria such as, for example, price. How much is a customer 
prepared to pay to receive a quicker delivery than an earlier delivery? Or is 
the customer prepared to pay extra to be certain to receive a delivery at the 
previously agreed time? Or is the customer prepared to wait for a delivery and 
get it delivered within a period of time and not at a specific time-point? In 
the latter case the time factor is not order winning, but probably a qualifying 
factor. The customer is seldom prepared to accept a high grade of uncertainty 
about when delivery will take place.
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4. WHAT PROOF DO WE HAVE THAT THE TIME 
FACTOR CREATES (STRATEGICALLY) IMPORTANT 
ADVANTAGES? 
Time factors, as discussed above, are often deemed to have a large number of posi-
tive affects on industrial activity. Companies are considered capable of using a high-
er grade of (relative) agility to competitive advantage by more quickly being able to 
satisfy customer demands. Different customers’ wishes and demands are, however, 
not always identical and the time aspect can be looked on as one of many criteria 
or dimensions that companies have that can be considered when they develop and 
utilize a strategy. Therefore, questions of time can partly be seen from the whole of 
the company’s perspective (or business section, if the company has many business 
sections), that is to say, from strategic competitive perspective, and partly from 
a more limited functional perspective. The latter case concerns how a function, 
such as the product development function or manufacturing function, should be 
developed, dimensioned and used in order to support the chosen competitive strat-
egy [24]. In the two following sections the time factor will first be treated from a 
company perspective and, secondly, from a more functional product development 
perspective. Special importance is put in the section if there is empirical support for 
evidence about effects of the time factor.

4.1. Within the Company as a Whole
There is plenty of literature that, at least partly, treats the value of time aspects in 
creating competitive advantages or other strategic benefits. There is not enough 
room here to treat all of these questions. We satisfy ourselves here by naming brief-
ly two terms that of late have played a part in this context. One of the terms is 
‘lean manufacturing’ which was introduced by Womack and others [25] in 1990, 
and that argues for a resource frugal or waste-free production, which was touched 
quickly upon in section 2.5., and which also is a perspective that has inspired many 
new studies (e.g. [26 [27] [28] [29] [30] [31]).

The other term is the term ‘agility’ which was discussed above and that argues 
for quicker and flexible performance on the part of the company, and that Kidd 
[32] has made himself a spokesman for, but that even other researchers have be-
come interested in (e.g. [33]).

4.2 Within the Product Development Process
As mentioned by way of introduction there is large amount of work that in a gen-
eral way treats the process of product development (e.g. [34] [5] [2] [3] [4]) and 
about how the process should be conducted (e.g. [6] [35]), but most of this litera-
ture is extraneous to the purpose of this analysis. We aim here instead to discuss 
from a (somewhat restricted) selection of works that discuss the process of product 
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development based on empirical material and mainly works which treat the aspects 
of time in the process.

Tarondeau [20] focuses on properties within products and technologies when 
he studies factors that influence how quickly companies develop products. The 
two basic hypotheses he tests are firstly, if the products complexity and its ‘grade 
of news’ tends to increase the length of the development process and, secondly, if 
experience of the technology, and how well the technology is known, tends to give 
short development times. The basic hypotheses form the bases for six hypotheses 
that are tested on the basis of an empirical foundation that he has taken from 
anonymous French ‘programmable controller producer’. The fundamental per-
spective that Tarondeau has is that he sees the product development process from 
an information processing point of view where the grade of uncertainty reduces as 
the information basis improves [20] p. 595).

Uncertainty in the requirement to be met  
and the products to be designed

Uncertainty 
in the 
technology

Low level High level

High level
Medium cycle
Duration uncertainty

Long cycle
Duration very uncer-
tain

Low level
Short cycle
Duration predictable

Short cycle increased 
by “redesigns”

   
Figure 4.2.1. Uncertainty and duration  

of development cycle ([20] p. 597).

Tarondeau [20] assumes in his analysis that the speed with which products are de-
veloped is a competitive weapon and he illustrates this with Clark and Fujimoto’s 
estimates that

“one day’s delay in the introduction of a middle range car represents a loss on one 
million dollars in profits” ([2], quoted from [20],

 
and with a conclusion from the consultant company McKinsey who maintain that

“doubling R&D expenses results in a cut of 3,5% on profits on the life cycle of a prod-
uct, whereas a delay of 6 months reduces this profit by 32%” (quoted from [20]).

Tarondeau finds support for his basic hypotheses, which concern a couple of factors 
that influence agility with which new products can be developed, and with which 
the precision of development times can be predicted.
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Liu [36] believes that time aspects concerned with product development should 
be analyzed as a part of the company’s business direction, which he believes can be 
described as cycles (‘Business Orientation Cycle’) ([36] p. 338), where one product 
replaces an earlier product according to a product life-cycle model. The analysis is 
based on a survey of 254 manufacturing companies in Great Britain. He makes 
the distinction between how quickly a product is developed and how well the de-
velopment process, time-wise, overtakes product generation replacement, ‘timing’. 
His conclusion is that while for some companies it is important to have quick 
development processes, it is of less importance for others. The right ‘timing’ for 
the introduction of new products showed itself to be of great importance for many 
companies.

Hörte [37] presents results from a survey where 109 Swedish manufacturing 
companies were studied on the basis of, among other aspects, the time that was 
taken to develop new products and to see in what degree the development process 
has been conducted according to a predominantly serial model where the different 
developmental phases follow one another in series, or according to a model where 
the different phases overlap one another. The result of the development project was 
assessed according to whether the predetermined technical and commercial goals 
were attained, if the time and cost budget was held and, finally, what type of general 
assessment was made of the project’s degree of success within the company. The 
table below summarizes some of the study’s results.

 
Parallel  

approach
Partially 
parallel

Serial  
approach

Concept generation phase 12 7 9

Product planning phase 11 6 4

Product engineering phase 23 20 18

Process engineering phase 15 11 7

Pilot run phase 7 7 7

Total project (all phases) 65 44 39

Time-to-market 38 37 39

Figure 4.2.2. Calendar months (means) used in each phase of the devel-
opment process and Time-to-market ([37] p. 266).

The results of the study show a lack of support for the idea that overlapping the 
development phases gives a shorter ‘time-to-market’, and that the overlapping of 
phases tends to make the total number of months put into the project greater. 
Development projects with a high degree of paralleling tend to use more money 
and personnel per calendar month than projects with a serial approach to the de-
velopment process. Paralleling appears not to mean that time and cost budgets are 
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held better and nor are such projects superior in regards to attaining predetermined 
technical or commercial goals. On the other hand, it seems that companies are 
fairly much in agreement that the projects that were carried out according to a 
model with overlapping phases were successful. It is not possible to establish what 
this assessment is founded on based on the available information. Hörte’s analysis is 
based on data from 1991. It is possible that many of the companies that took part 
in the investigation at that time did not yet have enough experience of working ac-
cording to the parallel model. A follow up of the study should, therefore, be made 
to test whether the results are still the same.

Blackburn with others [38] has studied the development of software and they 
maintain that time aspects are especially important with this type of product as time 
delays affect profitability immediately. They base their results on a survey investi-
gation of West European software companies; unfortunately they give no further 
information about the number of respondents (‘larger European survey’) and such. 
They speak of a ‘Time and Productivity Paradox’ which they mean evolves from the 
analysis of the empirical material. The paradox is that those companies that have 
the shortest development times are similarly those companies that maintain that it 
is important that the opening phases in the development process must go slowly. 
They state that there is a significantly positive relation between productivity (‘lines 
of code per man months coding’) and the time put into the starting stage when 
the customer demands are analyzed and established. The reason this phase is so 
important is that it reduces the incidence of changed specifications. Changes lead 
to increases in development costs and the time required for development increases 
greatly. They also note that there is a significantly positive connection between the 
time consumed and the size of the project group (‘faster firms tend to have smaller 
teams and smaller maximum team size’ ([38] p. 92)), and negative connection 
between productivity and group size.

Ford [39] was interested in the relationships between the degree of overlapping 
(concurrency) in the time scales in the development processes, the reduction in 
lead-time in the development process and the possibilities to lead the development 
work (‘manageability’). He does not work with empirical analyses but uses a simula-
tion technique where different experimental results are compared. His results point 
out that projects which use overlapping phases have shorter development times 
but that the connection between the degree of overlap and the degree of difficult 
manageability is not lineal, that is to say, it became apparent that it was no more 
difficult to manage a project with a high degree of overlapping phases compared to 
a project with a lower degree of overlapping.

Kessler and Chakrabarti [40] and Kessler and Chakrabarti [41] are both based 
on the same empirical material; 75 development projects of new products within 
ten large American companies within different branches. In Kessler and Chakra-
barti [40] the authors ask the question, which of the 28 defined factors influence 
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the agility of the product development process? Agility is measured 1, in relation 
to defined time schedules or ‘on-time performance’, 2, in relation to earlier similar 
projects, or ‘rate of acceleration’, and 3, similar projects that competitors have com-
pleted, or ‘competitive speed’. On the basis of these three measurements, a summa-
rizing measure of the development process’s agility is developed ([40] p. 436).

Kessler and Chakrabarti [40] summarize their results in the following manner:

“Clear time-goals, longer tenure among team members, and parallel development 
increased speed, while Design-to-manufacturability, frequent product testing, the use 
of CAD systems decreased speed” ([40] p. 433)

The result that the use of CAD-systems is related to slower development speeds is 
perhaps the startling result, and Kessler and Chakrabarti discuss this result partly by 
referring to other studies which show similar results and partly by pointing to dif-
ferent reasons why the use of CAD can reduce the speed. One reason that is given 
is that CAD-systems can be badly implemented; another reason is that computer 
systems themselves can lead to too much interest being concentrated on using the 
technique and thereby creating delays in the process; and finally, the CAD-system 
is often better at using old design solutions and well known calculations than sup-
porting new and more effective solutions ([40] p. 441).

4.2.1. Concurrency and the Time Factor
Kessler and Chakrabarti [41] study the connection between the degree of concur-
rency within the development phases, the agility within the product development 
process, the quality of the developed product and the cost for developing the proc-
ess. The result of the analysis indicates that a higher degree of concurrency is associ-
ated with quick projects, but that concurrency at the same time tends to increase 
development costs and reduce the product’s quality in relation to 1, specifications, 
2, earlier similar own projects, and 3, similar competing projects ([41] p. 455).

4.2.2. Product Features and the Time Factor
Karlsson and Åhlström [42] discuss the connection between the technological level 
of the end-product and the lead-time for the development of the product. They 
mean that there is a risk that products become worse than would otherwise occur 
if the company has a one-sided fixation on lead-time reduction. The study is based 
on an empirical analysis of eleven development projects where the end-product is 
made up of cars. A conclusion from their study is that there is a clear connection 
between the technological levels and lead-times, which means that products with 
a high technological level take longer to develop. They argue that a company that 
wants to develop such products must ensure that the developmental work receives 
enough resources in terms of personnel, money and time. The developmental en-
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gineers need time to think, to reflect and to assimilate ideas, as well that the social 
processes that are associated with developing new products also require time ([42] 
p. 430).

4.2.3. Techniques for Speeding Up the Product Development Process
There are plenty of general comments about general techniques that can be used 
to speed up the product development processes, but there are relatively few studies 
made that compare what the results are when one uses these techniques. Zirger 
and Hartley [9] conclude after having gone through newly published research into 
how one is able to quicken the product development process that the list of such 
techniques is long but that

”no systematic empirical studies have identified which of these techniques, if any, 
differentiate the fastest product developers from the slowest.” ([9] p. 143)
  Pearson’s  

r
Reg Coeff DEVELOPMENT TIME 

PERFORMANCE

PRODUCT 
STRUCTURE

Incremental change -.16 (# of months                

required to develop

product from the 

point the project 

was founded to 

market introduction 

divided by the in- 

dustry best deve- 

lopment time)

# parts -.04

DEVELOP-
MENT 
PROCESS

% overlapping de-
velopment activities

-.02 -1.73*

% completion .03

# of major suppliers -.18 -3.00***

Supplier involvement -.17

TEAM 
STRUCTURE

# of functions in team -.34** -2.52**

Dedicated team -.37** -2.12

Co-location -.01

Team authority -.03

Management support .13 1.94*

Time as goal -.26* 1.85*

Note: Significance level: *** P<=0.01,** <= 0.01, *=0.10. N=44. Only Bold arrows are significant 
(p<0.10) at test of linear regression model. Adjusted R2 for the regression model= 0.32. Notice that the 
significance level is put unusually high at (0.1).

Figure 4.2.3.1. Factors that influence product develop-  
ment times (Zirger and Hartley (1966) modified).  

Correlations and linear regressions analysis.
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Griffin [43] concludes that companies use a large number of techniques to 
shorten their product development times and she bitterly notes that;

“Anecdotal tales of some efforts herald great success. One seldom hears about 
failures” ([43] p. 271).

In her article, she appeals for a systematic method to measure a number of 
aspects of the product development process (‘inputs, outputs, and variables of 
the process itself ’), among other things, a number of time related measure-
ments which are given in the following table:

1 Project characteristics
a) Complexity = functions of (# product function, # technical specialties) 
b) Amount of change = % new over previous generation
c) Difficulty of technology development: Incremental, Stretch, Radical 

innovation
d) Strategic driver of development: Deliver customer needs, Competi-

tive reaction, Technology driven, Management edict

2 Outcome variables
a) Process: Times through each phase, Development Time (DT) =First 

development team meeting --> Product introduction, Concept to Cus-
tomer Time (CTC) = Approval of strategy or idea --> Introduction, Total 
Time (TT) = First planning meeting/customer request --> Introduction

b) Product: Commercial success (0=Not completed -- 5=Extremely suc-
cessful) 
74

3 Development process variables
a) Type of process used
 i. No process used
 ii. Phase review process
 iii. Quality function deployment

b) Organization variables
 i. Organization structure
 ii. Cross-functional teams
 iii. Co-location of team members
 iv. Project leader/Champion

c) Tools and techniques
i.   #, type and timing of market research projects
ii.  Computer-aided design, Computer-aided engineering
iii. Design for manufacturability
iv. Design for assembly
v.  Computer-Integrated manufacturing

Table 4.2.3.2. Variables of relevance for the  
measurement of product development processes.
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Griffin purports that it is important for companies to use sound working 
measurement systems in order to be able to compare the effect of a new pro-
cedure and new techniques that are assumed to lead to shorter development 
times or better products. Her own empirical analyses of which factors that 
are related to shorter development times are based on a number of product 
development projects (179 completed and 64 ongoing). She summarizes the 
results in the following manner;

“Average cycle time for the project in this data set depend only on the 
number of functions designed into the project (F: product complexity) and 
the amount of change from generation to generation. None of the other 
project characteristics entered into any regression equation for the overall 
cycle time” ([43] p. 279).

5. SUMMARIZING CONCLUSION

In this concluding section we first summarize the discussion that has been 
advanced above, see figure 5.1. We then try to define to specify6 the relation 
between the time factor and its strategic significance on the basis of the em-
pirical results that the discussed studies detail.

5.1. Summary 
As is evidenced from figure 5.1, the studies vary in regards to both the theo-
retical starting points for the studies as well as the research questions that are 
asked. They even differ greatly concerning the methodical approach and the 
empirical material that eventual conclusions are based on. While some of the 
studies are discussed on the basis of generally formulated research questions 
others work with a more restricted form of hypothesis testing. Some studies 
concern particular lines of business while others study a company without 
regard to its line of business. Sometimes only limited parts of the total time 
it takes from an order until delivery is studied while other studies focus more 
on a more limited part of this lead-time. Some studies analyze data that has 
been generated with the help of postal questionnaires while others with an 
analysis of individual cases. In one case, empirical material actually lacks and 
the studies result is based on simulations. In quite a few studies there is a lack 
of own material.

All of these differences between the studies make it difficult to make direct 
comparisons which would have been the case if the studies had replicated one 
another. If the comparisons are made on a common and general level and the 
comparisons to studies that are relatively similar, there seems to be, however, 
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some noticeable differences between the results of the different studies. This 
is valid, for example, with studies about concurrent development processes, 
that is to say, processes where the different development phases overlap one 
another leading to quicker development than other ways of organizing the de-
velopment process. Studies 8, 9 and 11 (according to the numbering in figure 
5.1.) pose this question but they come to differing results. Study 11 maintains 
that the overlapping of development phases gives shorter development times, 
however, without basing this on its own empirical evidence. Studies 2 and 8 
agree that development time is shortened. However, study 8 has a reservation 
in that concurrency can also bring with it lower quality and higher costs. Study 
9 finds no support that concurrency leads to shorter development times.

There may be many reasons why the results differ, let us point out a cou-
ple. Study 8 looks at development of new products (in USA) while study 9 
makes no difference between the development of totally new products and 
(larger) changes to existing products (in Sweden). According to study 3 this 
is an important factor when the length of time for development is concerned. 
The more a product that is under development differs from previously devel-
oped products, the more time for development can be expected.

Studies 3, 8, and 9 do not take into account the complexities of the devel-
oped products. As seen from the results from studies 3 and 10, the products 
complexity and technological level has significance for the length of the de-
velopment time.

No. Author
Question frame, 
hypothesis

Result:  
Yes = support for 
hypothesis

Empirical  
Support

1 Kessler 
& Cha- 
krabati 
(a)

Which (of 28 list-
ed) factors lead to 
quicker develop-
ment times?

Clear time goals, 
experienced team 
members, concur-
rency raises speed.

75 development 
projects for new 
products in 10 com-
panies. USA

2 Zirger & 
Hartley

Are some (of 12 
listed) “accelera-
tion techniques” 
associated with 
quicker PD?

4 of 12 attained 
quicker PD, among 
others, parallel 
design (concurrent 
design).

N=44, USA Elec-
tronics compa-
nies

3 Griffin Which of 12 given 
factors give short-
er development 
times?

The development 
time depends only 
on the degree of 
complexity and 
how much it differs 
from earlier genera-
tions.

179 completed 
and 64 ongoing 
development 
projects.
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4 Taron-
deau

Six hypotheses 
about factors that 
influence precision 
and agility in PD.

Certain support 
for the hypoth-
eses.

A French ‘pro-
grammable con-
troller producer”

5 Krish-
nan

Does concurrency 
in design give 
better perform-
ance in PD?

Concurrency ‘can 
lead to substan-
tial deterioration 
in the product 
development 
performance.’

A case: Develop-
ment of compo-
nents for vehi-
cles.

6 Youssef Is DFM associated 
with shorter TtM?

“moderately cor-
related”
“DFM can result 
in shorter TtM”

N=165, USA, 
SIC 35, 36, 37. 
Response rate 
=29.5%

7 Black-
burn, 
Scudder 
&
Wassen-
hove

Connection be-
tween time and 
productivity.

The ’best’ com-
panies completed 
the introductory 
phases of the PD 
process slower 
than the others.

“larger European 
survey”
Software industry

8 Kessler 
& Cha-
krabati 
(b)

Does concurrent 
design result in 
quicker PD?

Yes, shorter time, 
but reduced qual-
ity and higher 
costs.

75 development 
projects for new 
products in 0öre-
tag. USA

9 Hörte Does concurrent 
design result in 
quicker PD?

No, Rather the 
opposite.

N=109, Sweden

10 Karlsson 
&  
Åhl-
ström

The connection 
between the tech-
nical level of the 
product and PD 
lead-time

Products with 
high techno-
logical levels 
take longer to 
develop.

11 development 
projects within 
vehicle industry

11 Ford Does concurrent 
design result in 
more agility in PD?

Overlapping 
leads to shorter 
times

Simulation tech-
nique. No empiri-
cal evidence.

12 Daugh-
erty & 
Pittman

Explores use of 
time-based strate-
gies throughout 
the supply chain

No empirically 
based results.

Interviews with 
some representa-
tives from Fortune 
500 companies.

13 Liu The strategic sig-
nificance of ‘agil-
ity’ and ‘timing’ 
(at changes of a 
product genera-
tion).

Agility is important 
for some compa-
nies, not for others. 
Good ‘timing’more 
important than 
quick PD

N=254. Great 
Britain
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14 Kumar 
& Mot-
wani

Literature survey 
of “time-based 
competitiveness”.

No empirically 
based results.

15 Azzone, 
Bertelè 
& Ma-
sella

Develop ‘guide-
lines for perform-
ance measure-
ment consistent 
with time-based 
principles”

No empirically 
based results.

16 Gehani ‘. using a taxo-
nomical ap-
proach … /to/ … 
streamline by 
using time-based 
management’

No empirically 
based results.

17 Samad-
hi & 
Hoang

Does not discuss 
PD except as a part 
of the company’s 
operations.

No empirically 
based results.

18 Tersine 
& Hum-
ming-
bird

“Lead-time reduc-
tion within the supp- 
ly-production-distri-
bution chain is the 
mechanism for time-
based competition”

No empirically 
based results.

Observation: TtM = Time to market; PD = Product development.

Figure 5.1.1. Summary of the work discussed above.

A couple of the studies, nos. 5 and 8, indicate that there are risks with short devel-
opment times. It is not a matter of course that short development times contribute 
other desirable advantages such as improved quality, lower costs or increased ef-
ficiency in the developmental work. These results show ‘trade-off ’ relationships 
where an improvement of a factor may perhaps cause a worsening in another 
equally desirable factor.

5.2. Which Relationship Influences the Length of Development Time?
As can be seen from the above passage, results do not always point towards a re-
duction of the development times, even if measures have been taken to reduce 
them. There are a number of conditions that seem to influence the time taken for 
development. These conditions can be of many types. Those that are described in 
figure 5.2. are examples of factors that are either tied to the product that is being 
developed or to the development process used to develop the product.
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Companies use different methods and tools to quicken the process of develop-
ment. A selection of these methods and tools and the connections between the use 
of these techniques and development time that these different studies have detailed 
are outlined in figure 5.2.1.

 LENGTH OF DEVELOPMENT TIME

Yes, 
shorter 

No con-
nection

No, 
longer

PRODUCT Degree of newness, diffe-
rence to earlier product

3

Degree of complexity/ 
technological level

2, 3, 7, 10

DEVELOP-
MENT  
PROCESS & 
TEAM STRUC-
TURE

Concurrent phases 1, 2, 8, 11 3, 5 9

Cross functional teams 3

# functions in teams 2

Dedicated team/  
experienced members

1, 2

Co-location of members 2, 3

TOOLS/ 
TECHNIQUES 
/ METHODS

Design for  
Manufacturability

6 3 1

Quality function  
deployment

Computer aided Design 3 1

Design for Assembly 3

CIM 3

Figure 5.2.1. The association between development time  
and different factors tied to the developed product, the  

process of development and the techniques used. The figures  
in the columns indicate the number of the study in figure 5.1. 

On the whole in figure 5.2.1., some of the relationships that are thought to influ-
ence the time taken for development are specified. The complexity of the product 
with a high technical level and that the product differs markedly from earlier prod-
ucts developed by the company tend to increase development time. The shape of 
the development process also has significance. By having experienced members 
in the development group who are able to devote themselves, possibly totally, to 
the project appears to shorten the time for development. There is also support, 
though possibly divided, that utilizing overlapping developmental phases may lead 
to shorter development times.
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Attempts to specify which means of help are associated with shorter develop-
ment times give a discouraging result because the chosen means of help is said to 
be used in order to accelerate the speed of the development process. There is no 
strong empirical support that the means of help listed are associated with a quicker 
development process. One study, no. 6, presents (rather weak) support that DFM 
is associated with shorter Time-to-Market results, but otherwise a zero connection 
or increased times are presented. It is reported in many cases instead that develop-
ment times have increased when some of the tools were used, for example, CAD.

It is hardly possible to draw any final conclusions about which factors influ-
ence the time factor, or how development times can be reduced, on the basis of the 
results presented in the individual studies or on the basis of figures 5.1. and 5.2. 
However, one can conclude that there are reasons to attempt to increase both the 
knowledge of which conditions (complex, that is to say, combinations of factors) 
that influence development times, or how development times in certain condi-
tions, can be reduced by the use of certain technical helping aids and tools.

5.3. The Time Factor and Competitiveness
In the introductory section it was said that the argumentation in this report aims 
at making a (preliminary) definition of the relationship between the time factor 
and a company’s competitiveness. The term, ‘time-based competitive strategies’, is 
sometimes used to denote this relationship and several attempts at creating general 
models to describe how the time factor can be seen as a central component in a 
company’s strategy for competition have been published, for example, Spanner and 
others [45]. The model they develop is based largely on the same proportions that 
Porter [14] uses as his model of ‘generic strategies for competition’. The ordinary 
way a company can compete in is described in terms of differentiation, focusing, 
and cost-leadership as well as the scope that one aims at competing in, for example, 
within certain geographical markets or with a more or less broad product assort-
ment. Spanner and others add a third dimension, which is made up of a time 
dimension, and thereby gets a ‘differentiation-scope-time’ cube, which can be used 
to describe and analyze a company’s competitive choice.

Another way to handle the time dimension is to see it as an aspect of the differ-
entiation dimension, or as Stalk [35] does, see the time factor as another competi-
tive means over and above those that are usually given, for example, costs, quality, 
product attributes and delivery.

As emphasized above, one should within this context differ between time with 
significance of ‘point of time’ and the significance ‘speed’, and as Gehani [13] no-
tices, the time factor in itself does not necessarily contribute with general strategic 
advantages, but rather that it should be treated in the same way as other strategic 
criteria for decisions.
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An important question, which can be said to be fundamental for the analysis 
of the relation between time factors and the competitive ability of companies, is 
whether companies actually strive after short lead-times in order to gain strategic 
advantages. Most of the studies discussed above do not relate whether the compa-
nies studied have any strategic goals that are related to points of time and /or speed 
even though, in most of the studies, it is spoken of in a general way that it is desir-
able to have short lead-times.

Fifty years ago, Robert Merton [46, p. 105] made a couple of distinctions be-
tween the consequences an action can get. The consequences can either be those 
expected and meant, but it is not certain. An action can even lead to unexpected, 
unintended consequences that can not be comprehended. Merton uses the terms 
‘manifest function’7 for the first and ‘latent dysfunction’ for the other type of con-
sequence. Sometimes one uses a simple matrix to distinguish the relationship be-
tween latent-manifest and function-dysfunction.

Function Dysfunction

Manifest Gives the positive conse-
quences the organization 
expected

Gives negative but previously 
known consequences for the 
organization

Latent Gives a positive benefit with-
out one being conscious of 
the consequences within the 
organization

Implies something negative 
without one being conscious 
of its consequences in the 
organization

Figure 5.3.1. Consequences of actions. (Based on Merton [46])

First let us establish that it is mainly manifest consequences that are discussed when 
one chooses a strategic direction in a company. What one strives after is to fulfill 
planned and positive consequences with the measures taken as well as that one tries 
to minimize the dysfunctional consequences. The thoughts that are fundamental 
for time-based competitive strategies are, for example, based on such a point of 
view. In this context, analyses of eventual trade-off relationships play an important 
roll. It can be more important for the product to come out onto the market as 
quickly as possible, even if it is going to lack some desirable and possible features.

The latent consequences can be far more serious for a company simply because 
they are unknown. It is not possible to weigh in the consequences into the decision-
making process, except possibly as an ‘unknown risk factor’.

The latent factors can sometimes be of the type that gives positive contribu-
tions, but it is far from always being favorable. The discovery of the positive conse-
quences of ’lean manufacturing’ can be seen as an example of this8. The large study 
of the vehicle industry, which was subsequently reported among others in the book 



82

CPDR on Innovation and Product Development

‘The Machine That Changed The World’ [25], originally searched for the ‘manifest 
functional’ consequences of having ‘robust manufacturing principles’. Within the 
analysis of the empirical material it was shown that systems which were character-
istic for ‘robustness’ performed worse than systems which were characteristic of 
‘vulnerability’. The robust system was associated with a number of negative unex-
pected consequences; while on the contrary, the vulnerable system gained quite a 
lot of positive consequences which were not previously known.

It is totally possible that the time factor, and its various components, can have 
such latent consequences that are worth trying to discover.

FOOTNOTES

1 This is a revised version of Hörte & Lindberg (1999) that builds only on those sections written by 
Hörte.

2 Among others, articles (in the choices) from, for example, International Journal of Operations & 
Product Management, IEEE Transactions on engineering management, Harvard Business Review, 
Sloan Management Review, Operations Management Review, Journal of Product Innovation Man-
agement, International Production Innovation Management.

3 There have been five conferences, but the ’proceedings’ of the fifth conference were not available.

4 We adhere to Hills [15] terminology, where a customized product denotes a product that is made 
according to the customer’s specifications. A customized product can be either a special product ( that 
is only made once) or it can be a standard product that is modified in accordance with the demands of 
the customer. A good example for the latter is the business or calling card, which is basically a standard 
product adapted for every different customer’s wishes.

5 The reasoning is absolute. Short times for product development and manufacturing can bring about 
other advantages and disadvantages than those treated here, which is evident from other sections of 
this manuscript.

6 We agree here with Naess’s [44] discussion about ‘defining’ and ‘specifying’. If we proceed from 
the proposal that ‘There are many ways to increase the speed in the Product Development Process’, 
the statement ‘One way is by using concurrent design of the Product Development Process’ means 
a specifying while the statement ‘Concurrency makes a Product Development Process faster if the 
product is simple, but not if it is complex’ is an example of specifying under which conditions the 
first statement is valid.

7 The term ‘function’ is used here to signify ‘an observed consequence that makes for the adaptation 
and adjustment of a given system’, (see [46] p. 105. The quote is slightly modified).

8 This description is based on a summary of lectures held by Professor Christer Karlsson in different 
contexts.
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ABSTRACT

Research often suggests that formal NPD processes raise the success rate of 
NPD projects in the firm. Still recent studies indicate a relatively low use of 
formal NPD processes in US firms. As a result of globalisation the issue of 
national and cultural differences have been lifted during the last decades. Still 
only a few studies to identify NPD practices have been made in other than US 
contexts, which makes it interesting to explore if important differences exist. 

The present study identifies the use of formal NPD processes in Swedish 
manufacturing firms. It also detects the extent of use of outsourcing of activi-
ties in the NPD process, the structure of organization for NPD and the types 
of strategies used for NPD. The study was based on a mail survey to Swedish 
manufacturing firms fielded during the autumn 2001.

The results indicate that best practice firms use a formal NPD process 
to a larger extent than the rest of the firms. Successful firms appear to use a 
cross-functional third generation NPD process to a surprisingly high level. 
Compared to US studies there seem to be a less rigid form of formal NPD 
processes. 

INTRODUCTION1

During the last decades numerous researchers and practitioners have tried to 
identify best practices to suggest different models to describe the process of 
New Product Development (NPD) [1,2,3,4]. These models typically describe 
a process from idea or need to product launch, including stages like Idea/Con-
cept Generation, Idea screening, Business Analysing, Development, Test and 
Validation and Commercialisation.

The introduction of formally documented NPD processes in firms   has 
been more frequent during the nineties as a method to control the costs, time 
waste and quality of the NPD process. Still, although many studies [15,18] 
indicate that the use of a formal NPD process offers higher success rates in 
product development, as many as 38,5% of US firms did not use a formal 
NPD process in 1995 [9]. During the nineties various conceptual articles have 
indicated that effectiveness in the NPD process [4], outsourcing the NPD 
process [12,17], and strategies for continuous improvement of the NPD proc-
ess [11,19] could be important future research issues of NPD.

In an article of 1997, Abbie Griffin [9] presented the results from a sur-
vey made by PDMA (Product Development Management Association) in US 
firms on product development best practices fielded in 1995. The objectives 
of that study were to determine the current status of product development 
practices and compare the results with a similar survey fielded in 1989 [14].
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Summary of Key Findings

NPD processes
The best practice firms in the sample use for-mal NPD processes to a higher 
extent than the rest (87% versus 63%).

60% of the best practice firms use a cross-functional third generation model.
Strategies for NPD

73% of the total sample have a strategy for its new product activities.

Strategic Outsourcing of NPD

67% of the firms in the total sample use out-sourcing of the whole NPD 
process or activities in the NPD process.
The main reason for outsourcing NPD is the need for technological competence.
NPD is most frequently outsourced to present suppliers (63%), consultancy 
firms (53%) or universities (43%).

Organizing NPD
A permanent staff seems to be the most used structure in the total sample 
(67%).
When a single function is responsible for NPD, R&D function (76%) is the most 
frequent. No respondents adressed the Engineering function.
Only 34% of the firms in the best group have one single function responsible 
for NPD. In the rest group 80% have one single group re-sponsible for NPD.
The most frequent source of reward for NPD project teams and project leaders 
was recognition in organizations newspaper (62%) and the second most fre-
quent was completion dinners (55%). Rewards were considerably more used 
in the best practice firms than in the rest. Glory rewards were very seldom 
used (5% and 14%).

 
Figure 1. Summary of key findings from  

the study presented in this paper.

As the study of PDMA was executed on US firms we found it interesting to do a 
study based on a similar survey in Swedish firms, because some of the results could 
be compared between a US and a Swedish context even though the PDMA-study 
is six years old. The survey in our study is however completed with some new issues 
that have added since the early nineties. One such issue is outsourcing of product 
development and another such issue is the introduction of NPD on the strategic 
management level of the firm.

This paper presents the results of a survey conducted on Swedish medium-sized 
firms during autumn 2001. The overall objectives of the study presented in this 
paper are to:

• Determine the current status of NPD practices in Swedish firms.
• Compare adequate results from the present study with the results of the 

PDMA-study of 1995 [9].
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The overall objectives of the study presented in this article are partly the same as 
in the PDMA-study. However, to determine the research questions for completing 
areas, a review of previous research in the areas was made. In this part the theoretical 
base for the present study will be presented and made evident.

FRAME OF REFERENCE

The study is related to four areas of research. These areas are; (formal) NPD proc-
esses, Strategies for NPD, Outsourcing of NPD activities and the Organizing of 
NPD. These areas will be presented in the following.

Formal NPD-processes
A formal New Product Development (NPD) Process could be defined as “a 
formal blueprint, roadmap, template or thought process for driving a new 
product project from the idea stage to market launch and beyond” [4]. This 
approach implies that to be called formal the NPD-process should be docu-
mented in some official form and implemented to knowledge within the af-
fected parties, such as management, NPD-department and other departments 
taking active part in new product development.

Cooper [4] describes three types (“generations”) of NPD-processes. The first 
generation, developed by NASA, is a purely technological process aiming to mini-
mize the technical risks through an expanded system of checklists and stage-gates. 
In the present study these models will be categorized as functional sequential. No 
business aspects were considered in these early models and the process ends with 
delivery of the project to a marketing department.

The first empirically based intent to describe a practice for product development 
management [2] delineated a six-stage process for product development activities. 
The study was based on data from 50 firms in various industries. The process, even 
though slightly modified for different industries and different types of products, 
could be described as a typical model for a majority of firms. This model forms the 
sequence of phases for the model used by PDMA in their surveys of 1989 [14] and 
1995 [9]. The basic process described by Booz-Allen & Hamilton [2] consists of 
six stages with stage-gates called:

• Exploration, 
• Screening, 
• Business analysis, 
• Development, 
• Testing, 
• Commercialisation.
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 The second-generation process (described as “today’s model” in Cooper's [4] 
article of 1994) completes the process with the remaining steps from proto-
type to launch and also includes the cross-functional approach to NPD. This 
means that functions as marketing and manufacturing are integrated parts 
in all stages. Also the decision points or gates are cross-functional which is 
important to win acceptance for decisions in the organisation. Two results of 
a cross-functional stage-gate process are a stronger market orientation and the 
possibility of concurrent processing. Still, the gates are described as quit rigor-
ous and need all sub-processes within a stage to be completed before a go/stop 
decision can be made.

The third-generation process, suggested by Cooper [4], introduces the 
possibility of overlapping the stages for greater speed and a not rigid stage-
gate system where each project is unique and has its own routing through the 
process. Cooper also introduces the term “fuzzy gates” which means that go-
decisions can be conditional or situational. A project can for example get a go 
ahead even though substantial information is missing on the condition that 
the missing information is gathered later before a fixed date. This means that 
decisions and date of decisions are negotiable between the decision-maker and 
the team [4].

This set of process models defined by Cooper [4] is used in the PDMA-
survey where the status for use of NPD-processes was determined for US 
firms [9]. This survey was sent to 14,500 potential US respondents giving 
383 usable returns. The respondents were asked whether they used no NPD-
process, an informal NPD-process or a formal NPD-process according to the 
different types from Cooper [4]. The results from the PDMA-study [9] in-
dicated that while nearly 60% of the firms did use a formal cross-functional 
stage-gate process, according to second or third generation above, but as many 
as 38,5% did not use any formal NPD-process at all. Best practice firms have 
implemented formal NPD-processes to a higher extent than the rest of the 
firms. It would be interesting to compare these results to a Swedish context.

Strategies for NPD
Booz-Allen & Hamilton [3] made a new study published 1982 with inter-
views of 150 NPD executives and a survey from more than 700 US manufac-
turers in various industries. Based on their data and impulses from research 
on strategic techniques to guide NPD [7], they recommended a seventh step 
to front the process that they presented in 1968 [2]. The seventh step was 
the forming of a new product strategy. Booz-Allen & Hamilton describe new 
product strategy as a strategy for deciding which new products to be devel-
oped. This approach is also the most frequently studied concerning strategy 
in a product development context [6,10]. Cooper & Kleinschmidt [5] points 
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out “a clear and well-communicated new product strategy” as the second most 
important performance driver that separates the best performers from the rest. 
They also conclude that strategies of the best firms had focus and synergy with 
existing market strategies and existing in-house technology.

New strategic issues connected to the NPD-process have been suggested 
during the last years such as strategic outsourcing of innovation [17] and 
product platform strategies [13]. The issue of outsourcing of innovation will 
be described in a later part of this article.

A high quality NPD process is also, according to Cooper & Kleinschmidt 
[5], dependent on continuous improvements of the process. According to 
Cooper & Kleinschmidt, too many firms just formalise the activities that are 
already being done without focusing learning from previous processes. Their 
study concludes that this issue is the most important difference between the 
best firms and the rest, therefore a strategy for how to continuously improve 
the NPD process would be important [5]. 

In the PDMA-study of 1995 [9] the respondents were asked whether they 
had “a specific strategy for their new product activities” or not, but the type of 
the strategy, according to our discussion, was not detected. The result of the 
study was that 62.7% addressed the question with a positive answer. This is an 
increase compared to a former PDMA-study [14] where only 56.4% claimed 
to have a specific strategy for their new product activities. It would be interest-
ing to compare these results to a Swedish context and to add a possibility to 
address the type of strategy.

Outsourcing of NPD
In a conceptual article of 1999, Quinn [17] claims that strategic outsourcing 
of innovation is a necessary action to gather enough knowledge and handle 
the insecurities of a rapidly changing world. Almost any stage of the NPD 
process can, according to Quinn, be profitably outsourced. Basic research and 
early stage development could be outsourced to universities or government 
laboratories and advanced development and product innovation would, ac-
cording to Quinn, preferably be outsourced to suppliers. Even later stages 
of the NPD process as business processes or new product launch could be 
outsourced to distributors or wholesalers. 

One trend is that firms today use outsourcing in order to get competencies 
that outside suppliers of knowledge can offer them. By using more sophisti-
cated outsourcing and new electronic communications, modeling and moni-
toring techniques, firms can decrease cycle time, cost, investments and risks. 

Further, Quinn [16] claims that larger system producers in aerospace (Boe-
ing, Aerospatiale), transportation (Ford, Newport News), communications 
(AT&T, GTE), or energy (Mobile, Enron), have increasingly realized that 



94

CPDR on Innovation and Product Development

their central R&D groups cannot faintly match the innovative capabilities 
of a well-managed supplier system except in the few areas that are their core 
competencies. Ford has gone from 70% insourced to 70% outsourced, BMW 
to 80% outsourced, and Dell and Gateway to essentially 100% outsourcing 
of innovation.

Clearly this seems to benefit all involved parties, from supplier through the 
actual firm to the end user. The result, at least in short term, is as mentioned before 
lower cost, higher profits, an enhanced competitive position, and perhaps lower 
price to the end user. 

Feldman [8] argue that from the point of view of NPD and product improve-
ment, it seems that there is an important hidden cost in outsourcing activities. The 
Japanese have continually improved their products over the years through a greater 
willingness to entertain suggestions from line workers that would improve produc-
tion processes, cut costs and sometimes even change the nature of the product itself. 
When production is turned over to a contract manufacturer, especially one that is 
offshore, the feedback from the product improvements that have their roots in the 
factory floor may be greatly diminished [8]. Outsourcing of innovation or NPD 
could probably lead to similar loss of knowledge creation within the firm.

It would be interesting to detect to what extent outsourcing of NPD is used, 
to whom NPD is outsourced and which function within the firm that initiates 
outsourcing of NPD.

Organizing NPD
Several studies have addressed the structural issues of organizing NPD, such as the 
problem of locating responsibility of NPD in the firm. Booz-Allen & Hamilton [2] 
described two basic forms of organization; A permanent staff of people in a NPD 
department versus a new product committee evaluating and coordinating NPD ef-
forts as a part time task. In the second case the people of the committee have other 
primary tasks and responsibilities except NPD. A third structure could be that each 
business unit is responsible for NPD decisions in their market area, that is, NPD is 
decentralized to a business unit level. If there is no NPD department, one function, 
as marketing or production, could be responsible for NPD. This is a structure that 
describes a forth case. The above mentioned case of outsourcing NPD describes a 
fifth case. These approaches are not exclusive in the meaning that one approach 
excludes the others.

A recent type of structure examined in the PDMA-survey of 1995 [9] is the 
intro-duction of NPD process owners. A process owner is responsible for the NPD 
process and the improvement and implementation of an improved NPD process 
across firms or divisions.

It would be interesting to examine to what extent the firms of the sample identi-
fies their NPD processes according to the above structures.
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Research questions extracted from the frame of reference
Extracted from the frame of reference we found it interesting to try to answer the 
following questions:

• To what extent do Swedish firms use formal NPD processes?

• What types of NPD process are used in Swedish firms?

• Are there any differences in the use of formal NPD processes between the best 
practice firms and the rest of the firms?

• To what extent do Swedish firms use documented NPD strategy?

• What types of NPD strategies are used in Swedish firms?

• How do the types of NPD strategies compare to the use of formal NPD 
processes?

• To what extent do Swedish firms use outsourcing of NPD processes?

• To whom is NPD processes outsourced?

• Which function in the firm initiate outsourcing of NPD?

• To what extent are different organizational structures for NPD used in Swed-
ish firms?

• Are the structures different in the best group compared to the rest of the 
firms?

• What types of rewards are used for NPD teams and project leaders?

To address the answers to these questions a study in Swedish firms was designed.

METHOD

To determine the current status of product development practices for Swedish mid-
sized firms a mail survey was used. The main reason for using a mail survey was the 
possibility to reach a large number of respondents with a broad range of questions. 
Another reason for using a mail survey was the possibility to compare some of the 
results with the PDMA-study of 1995 [9]. The survey used was partly based on 
the PDMA-survey, but the questionnaire was extended due to the fact that the 
PDMA-survey was fielded five years ago and the new issue of outsourcing NPD 
was added. The issue of strategies for NPD is separated in more variables in order 
to get a more detailed picture. The variables addressing these new issues were based 
on the theoretical framework presented above.

A professional translator translated the PDMA-survey to Swedish and the 
Swedish version was tested on a sample of academics and practitioners. After the 
test phase the instrument was developed to be less complicated in order to raise 
response rate and to edge the important issues. 
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The firms targeted in the study were medi-
um-sized, manufacturing Swedish firms between 
200 and 800 employees. The respondent firms 
covered products of varying complexity and 
varying production processes, and markets. A 
search gave a selection of 338 possible respond-
ents in Sweden. 80 respondents were selected and 
the person responsible for product development 
within the firm identified. The reposible person 
was contacted by phone and accepted to respond 
the survey. Respondents not returning the survey 
got two telephone calls as a reminder leading us to a response rate at 57%. As indi-
cated in table 1, a majority of the respondents were to be categorized as mechanical 
industry.

The survey of nine pages and one instruction letter was divided into five parts 
covering issues surrounding the NPD process; 

• questions to categorize the responding organisation, 
• strategies for NPD 
• processes for NPD within the organisation, 
• processes for outsourcing of NPD, 
• and organizing NPD. 

The first category of questions was used to sort respondents by industry, but also 
to separate the firms with higher emphasis on NPD from the rest. The firms with 
higher emphasis on NPD were identified by 1) percentage of turnovers from prod-
ucts developed within the firm and 2) percentage of turnovers from products devel-
oped during the last five years. In the instrument both issues were open questions, 
which was threated as equally important variables in the analysis. As the present 
study was conducted at a firm level, the variables chosen to identify emphasis on 
NPD was selected to categorize the respondents on a firm level basis. Using an 
emphasis meassure instead of a success meassure put focus on the NPD activities 
and their importance to the firm. The respondent firms were also categorized based 
on which competitive factors were considered the most important in order to win 
new costumers. 

RESULTS AND DISCUSSION

Our literature review indicates a distinct trend from a more normative view of 
NPD processes in the earlier literature to a more flexible view in later litera-
ture. In early literature authors try to identify best practices, recommending 

Industry Resp.

Mechanical 67%

Chemical 13%

Paper & Pulp 4%

Construction 3%

Other 13%

Total 100%

Table 1. The respondents 
divided in industries.
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firms to insert specific stages in their NPD process. In later literature authors 
often focus the variety of possible NPD processes, claiming that every firm 
must develop and continuously improve their NPD process. This is due to the 
fact that every new product is specific and therefore demands a specific proc-
ess. The firms can use experiences from earlier NPD projects and implement 
improvements based on these experiences but not completely predict a certain 
process as optimal for every NPD process in the firm.

In the following part the results for the survey is presented together with 
comments and our discussion.

Use of formal NPD processes
As described earlier, the 
use of a formal NPD 
process in many stud-
ies have proven to be a 
factor differencing be-
tween success and failure 
at a project level. Still as 
many as 29% of the firms 
across the entire sample 
of the present study do 
not use a formal process 
(responding “none” or 
“informal”). Compared 
to the 38,5% in the 
PDMA-study [9] this is 
still a considerably lower figure. One reason for this could be that all firms in 
the sample are certified according to ISO 9000. When the PDMA-study was 
executed in 1995, the ISO 9000 was still not so spread. Even today the ISO 
9000 is more spread in Europe than in the US. This means there could be a 
time factor affecting the use of formal NPD processes as well as a geographi-
cal factor. 

Firms in mechanical industry are more likely to use a formal NPD process 
than the rest. In mechanical industry firms the use of formal NPD processes is as 
high as 80% compared to 50% in firms in process based industries as chemical or 
paper/pulp industries.

The best firms group use formal NPD processes to a higher extent than the rest 
of the firms (figure 2). As many as 87% of the best firms use a formal NPD proc-
ess, while only 63% of the rest of the firms use a formal NPD process (functional 
sequential, XF stage gate or XF 3rd generation in figure 2). A remarkable result is 
that 60% of the best firms use a cross-functional third generation process. In the 

 Figure 2. NPD processes: The best versus the 
rest. The categories “None” and “informal” 

reflects no use of formal processes. XF = Cross 
functional teams. Chi-square=11.0, p<.05
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PDMA-study of 1995 only 23% of the best firms used a cross-functional third 
generation process.

In the questionnaire of the present study the alternatives were described with an 
exact translation from the PDMA-study, presenting equal alternatives. Therefore 
the difference with the PDMA-study has to be explained with other parameters. 
There could be a time factor as well as a cultural factor, and both factors could 
be possible explanations. In the Swedish context a rich literature flow as well as 
knowledge clusters have addressed the NPD process during the late nineties. One of 
the major points in the information is the importance of formality in NPD com-
bined with a criticism against a too formal process blocking creativity as well as the 
risk of excluding relevant functions from NPD. In our extended study based on 
interviews with NPD managers,  there seems to be a surprisingly high awareness 
for organizational matters and also an understanding for the need of flexibility in 
the NPD process. 

To execute another type of categorization, the firms were asked to rank which 
competitive factors that are the most important to win new costumers to the firm. 
This rank was compared to the extent of use of formal NPD processes. Each com-
petitive factor was evaluated on a five-step likert scale. The means presented in table 
2 indicates that firms ranking product properties as “higher product quality” and 
“frequency of new product launch” as more important, use a formal NPD process 
more frequent than firms ranking these factors as less important do. In the group 
of variables describing organizational properties, such as “lower price” and “better 
after sales” this difference can not be detected. 

Lower  
price*

Better  
product 
design*

Higher  
product  
quality 
**

Reliable 
delive-
ries

Faster  
delive-
ries

Better  
after  
sales*

Broader  
product  
line

Fre-
quency  
of new  
product 
launch 
**

Formal NPD 
process

3,5 3,8 4,2 4,4 3,6 3,7 3,6 3,3

No formal 
NPD prosess

3,4 3,3 3,6 4,6 4,0 3,7 2,9 2,4

Table 2. The use of a formal NPD process related to  
competitive factors. 1=Competetive factor ranked as less  

important, 5=Competetive factor ranked as most important.

The international quality management standard, ISO 9001, prescribes that 
the procedure for design should be described. However the standard leaves the 
extent of detailed description to the firm to decide. It could be argued that 
firms ranking higher product quality as important have worked more actively 
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in defining and describing the NPD process. This argumentation is supported 
by the fact that the means of competitive factors categorized according to the 
best and the rest are less significant. There is a stronger connection between 
competitive factors and the use of formal NPD processes than between com-
petitive factors and the best/the rest as indicated in table 3.

Lower  
price

Better  
product 
design

Higher  
product  
quality 
**

Reliable 
delive-
ries

Faster  
delive-
ries

Better  
after  
sales

Broader  
product  
line*

Frequen- 
cy of new  
product 
launch

The Best 3,2 4,1 4,4 4,5 4,0 3,9 3,9 3,2

The Rest 3,6 3,4 3,9 4,5 3,6 3,6 3,1 3,0

** Anova test p<0.05, * Anova test p<0.12

Table 3. The best and the rest related to competitive factors.

Strategies for NPD 
In the PDMA-study of 1995, 62,9% of the total sample had a strategy for “its new 
product activities” [9]. In the present study the result is 73,3%. This could indi-
cate a continuation of the trend starting with 54,5% in the PDMA-study of 1989 
(Page, 1990) as well as it could indicate a geographical difference. 

Further the firms where asked if they have any documented strategies for 
different types of issues. The issues of strategy examined in the present study 
were product line, supplier involvement, product platforms and continuous 
improvements of the NPD process. As indicated in table 4, firms with a for-
mal NPD process to a higher extent have a documented strategy for prod-
uct line and for contiuous improvments of the NPD process. This pattern 
could not be identified in the strategies regarding outsourcing of innovation 
or product platforms.

Strategy for 
Product line**

Strategy for 
outsourcing 
innovation

Strategy for 
product plat-
forms

Strategy for 
continuous im-
provements*

Formal NPD 
process

94% 28% 78% 87%

No formal 
NPD prosess

23% 31% 62% 53%

Table 4. The use of a formal NPD process related to the  
existence of a documented strategy for different aspects of NPD.
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In comparison to similar studies [5,9] there were no significant difference be-
tween the best and the rest regarding NPD strategies in the present study. In the 
best firms group 87% has a strategy for product line while 67% of the rest have a 
strategy for product line (Anova test p=0.153). 

The only significant difference between the best and the rest due to type of 
strategy was detected on the issue of product platforms as indicated in table 5.

Documented strategy for

Product line Outsourcing 
innovation

Product  
platforms*

Continuous 
improvement 
of NPD process

The Best 87% 27% 60% 87%

The Rest 67% 30% 30% 73%

** Anova test p<.01, * Anova test p<.05

Table 5. The existence of a documented  

strategy for different aspects of NPD. 

Strategic outsourcing of NPD 
Outsourcing of production has been a trend during the nineties and with this 
follows a larger extent of supplier involvement in the NPD process. Therefore 
it is interesting that 67% of the firms in our sample use outsourcing of parts 
of the NPD process. This is also a remarkable result considerering that only 
29% of the firms have a documented strategy for outsourcing innovation. 
The group using outsourcing of NPD was asked which reasons for outsourc-
ing of NPD were considered the most important. The respondents were able 
to give more than one reason. In the group of firms that use out-sourcing of 
the NPD process, 59% claims that the main reason is the need of technologi-
cal competence while 40% means that higher effectiveness in the production 
phase is the main reason. Supplier involvement could offer both effects, but 
particularly effectiveness in the production phase. Technological competence 
could be found in universities or with consultancy firms, which are major 
beneficiaries of outsourcing of NPD in the study. Other reasons (19%) for 
outsourcing of NPD are need for design knowledge and lack of economic or 
personal resources in the firm which are also supported by the high percentage 
of outsourcing to consultancy firms.

Firms with outsourcing of NPD activities most frequently chose coopera-
tion with present suppliers or future supplier. 63% of the firms outsourcing 
NPD use present suppliers and 29% use future supplier (figure 3). The second 
choice of outsourcing NPD activities is consultancy firms (53%) followed by 
universities (43%). This supports the tendency that technological competence 
is a major reason for outsourcing NPD. Another tendency is that a minor 
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number of the firms use 
almost all types of part-
ners, while a majority 
uses only one or two types 
of partners. The majority 
mainly uses present sup-
pliers and consultancy 
firms.

 The firms in the 
sample using costumers 
for outsourcing of NPD 
are often subcontractors 
whose products are ob-
viously developed by the 
costumers, however a few respondents are special machinery suppliers that 
supply tailor made constructions for their costumers.

The firms in the sample were also asked to rank which function of the firm 
that mainly initiated outsourcing of NPD. They were asked to rank of the 
most initiating and second most initiating function. The results are presented 
in table 6. 

Initiating outsourcing Total  
1st and 2nd Function 1st rank 2nd rank

R&D 83 % 13 % 96 %

Purchasing 0 % 38 % 38 %

Production 3 % 36 % 39 %

Marketing 7 % 13 % 20 %

Other 7 % 0 % 7 %

Total 100 % 100 %

Table 6. Functions most frequently initiating outsourcing of NPD.

The evidently most frequent function to initiate outsourcing of NPD is the R&D 
function. This is not a surprising result considering that the R&D function is also 
the most frequent responsible for NPD. However the very distinct result is some-
how surprising as, for example, purchasing normally is the function with the most 
frequent communication with the suppliers and marketing would be the func-
tion most frequently communicating with the costumers, both groups are large 
partner groups for outsourcing of NPD. This could be the result of well working 
cross functional processes where contacts are distributed from purchasing whenever 
R&D needs specific competence for the NPD or parts of the NPD.

Figure 3. Who the firm cooperates  
with when outsourcing parts of the NPD  
process. Only firms that use outsourcing  

of NPD activities were included. 
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Organizing NPD
The survey listed six organizational structures, according to the theoretical frame-
work, and requested from the respondents to identify all structures that described 
the structure of their firm’s NPD projects. 

Organizational  
approaches for NPD 

The best The rest

Yes No Total Yes No Total

New product department with perma-
nent staff members *

87% 13% 100% 57% 43% 100%

NPD projects are outsourced to external 
actors **

33% 67% 100% 0% 100% 100%

A new product committee oversees all 
development efforts.

20% 80% 100% 40% 60% 100%

Each business unit’s general manager 
directs their own NPD efforts.

7% 93% 100% 20% 80% 100%

A process-owner is responsible for 
spreading the process to the entire firm.

13% 87% 100% 37% 63% 100%

A single function is responsible for NPD * 33% 67% 100% 80% 20% 100%

** Anova test p<.01, * Anova test p<.05

Table 7. Organizations for NPD.

As indicated in table 7 the best firms use a new product department with perma-
nent staff members to a much higher extent than the rest of the firms. In the best 
firms, cross-functional responsibility is used in a larger extent than in the rest of 
the firms. As many as 67% in the best group had no specific function responsible 
for NPD. The remaining 33% all answered that R&D had the responsibility for 
NPD. (See figure 4)

In the rest category 
only 20% used cross-
functional responsibil-
ity. The R&D function 
is alone responsible for 
NPD in 57% of the 
firms. This is a surpris-
ingly evident difference, 
but it corresponds well 
with the result that the 
best firms use cross-
functional third generation NPD processes in 60% of the firms. The result also 
indicates that a cross-functional group with permanent members and responsibility 
for the NPD could be a prosperous approach.

Figure 4.Function within which NPD  
resides. Chi-square=11.0, p<.05
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Reward systems for NPD teams
Surprisingly there seem to be very few reward systems for NPD project-leaders and 
NPD teammembers (see table 8). The most frequent types of rewards are “recogni-
tion in organization newsletter” and “completion dinner/lunch with the group”. 
These two types of rewards are use in more than 50% of the firms. The best firms 
seem to use slightly more of reward systems than the rest, but there is no signifi-
cance in the difference. 

Type of reward used

The best The rest

Some-
times/ 
Always

Never
Some-

times/Al-
ways

Never

Recognition in organization newsletter 68% 32% 50% 50%

Completion dinners with the group 60% 40% 43% 57%

Other financial reward 20% 80% 17% 83%

Compensation time 18% 82% 7% 93%

Award dinner 11% 89% 17% 83%

Team choice non-financial 13% 87% 10% 90%

Project-based profit-sharing 13% 87% 10% 90%

Project-based stock or options 13% 87% 7% 93%

Other non-financial reward 13% 87% 0% 100%

Plaques, pins etc 0% 100% 7% 93%

Table 8. Team leader and member awards.

No other types of rewards than recognition in organization newspaper and com-
pletion dinner are used by more than 20% of the firms. Still it seems as financial 
rewards (27%) are more often used than “glory awards” as award dinner (14%) or 
plaques (5%). In the PDMA-study of US firms in 1995 there were a relatively large 
use of “glory awards” (32% respectively 43%). This result could be explained by a 
cultural difference between a US and a Swedish (European) context.

COMPARING WITH FORMER STUDIES

As stated before, some of the results from the present study could be compared 
with the PDMA-study of 1995 (Griffin, 1997). The comparable results will be 
presented in table 9.
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The findings of this study (2001)
The findings of  

the PDMA-study (1995) [9]

Use of NPD processes

The best firms group use formal NPD 
processes more than the rest (87% versus 
63%).
60% of the best firms group use a cross-
functional third generation model.

The best firms group use formal NPD 
processes more than the rest (69% versus 
52%)
Nearly 25% of the best firms group use a 
cross-functional third generation model.

Strategies for NPD

73,3% of the total sample had a strategy 
for its new product activities

62,9% of the total sample had a strategy 
for its new product activities. 54,5% in the 
PDMA-study of 1989 [14]

Organizing NPD

A permanent staff seems to be the most 
used structure in the total sample (67%)
When a single function is responsible for 
NPD this function is most frequent the 
R&D function (76%) and the Marketing 
function (7%). No respondents addressed 
the Engineering function

The most frequent source of reward for 
NPD project teams and project leaders was 
recognition in organizations newspaper 
(62%) and the second most frequent was 
completion dinners (55%). Rewards were 
almost equally used in the best practice 
firms and in the rest. Glory rewards were 
very seldom used (5% and 14%) 

A single function responsible for NPD 
seems to be the most used structure in 
the total sample (39%). A permanent staff 
seems to be the second most used struc-
ture in the total sample (35%)

When a single function is responsible for 
NPD this function is most frequent the 
Engineering function (38%), R&D function 
(33%) and the Marketing function (30%).

The most frequent source of reward for 
NPD project teams and project leaders 
was completion dinners (54%) and recog-
nition in organization´ newspaper (54%). 
Rewards were considerably more used 
in the best practice firms than in the rest. 
Glory rewards as plaques and award din-
ners were used in a relatively large extent 
(43% and 32%)

 
Table 9. Results from the present study  

compared to the PDMA study of 1995 [9].

As discussed earlier it is hard to determine whether the differences in the re-
sults are due to the time factor or cultural differences. However it is evident 
that the use of a formal NPD process in general and a cross-functional 3rd 
generation process specifically is remarkably higher in the present study.

FUTURE RESEARCH

The present study will be repeated on a regular basis in order to track develop-
ment over time. In future studies the survey and the selection of the sample 
will be syncronized with future PDMA-studies in order to get results that can 
be directly compared between Swedish and US firms. A network of research 
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groups in Europe is also created under the EIASM structure to get the same 
survey distributed in various European countries.

This effort will offer a useful tracking of trends in NPD-practices in an 
international context.

REFERENCES 
Andreasen, M.M., & Klein, L. Integrated Product Development. Berlin: 

Springer Verlag, 1987.
Booz-Allen & Hamilton. Management of New Products. New York: Booz-

Allen & Hamilton, 1968.
Booz-Allen & Hamilton. New Products Management for the 1980s. New 

York: Booz-Allen & Hamilton, 1982.
Cooper, R.G. Third-Generation New Product Processes. Journal of Prod-

uct Innovation Management, 11:3-14 (1994)
Cooper, R.G. and Kleinschmidt, E.J. Benchmarking the Firm´s Critical 

Success Factors in New Product Development. Journal of Product Innovation 
Management. 12:374-391 (1995).

Cooper, R.G., Edgett, S.J. and Kleinschmidt, E.J. New product portfo-
lio management: practices and performance. Journal of Product Innovation 
Management. 16:333-351 (1999). 

Crawford, C.M. Defining the charter for product development. Sloan 
Management Review, 21:2-12 (fall 1980). 

Feldman, L.P. NPD Viewpoint: Impact of Outsourcing - Are We Los-
ing Touch with the New Product Function? PDMA Visions Magazine, April 
(2001).

Griffin, A. PDMA research on new product development practices: updat-
ing trends and benchmarking best practices. Journal of Product Innovation 
Management, 14: 429-458 (1997).

Kelley D.J. and Rice M.P. Advantage beyond founding; The strategic use 
of technologies. Journal of Business Venturing, 17: 41-57 (2002). 

Martensen, A. & Dahlgaard, J. Integrating business excellence and innova-
tion management, developing vision, blueprint and strategy for innovation in 
creative and learning organizations. Total Quality Management, 10: 627-635 
(1999).

McDermott, C. & Handfield, R. Concurrent Development and Strategic 
Outsourcing: Do the rules change in breakthrough innovation? Journal of 
High Technology Management Research, 11: 35-57 (2000).

Meyer, M. & Lehnerd, A.P. The Power of Product Platforms – Building 
Value and Cost Leadership. New York: Free Press (1997).



106

CPDR on Innovation and Product Development

Page, A.L. Assessing new product development practices and performanc-
es: Establishing crucial norms. Journal of Product Innovation Management, 
10: 273-290 (1993).

Pittiglio, Rabin, Todd & McGrath. Product Development Leadership for 
Technology-Based Companies. Weston, Mass.: Pittiglio, Rabin, Todd & Mc-
Grath (1995).

Quinn, J.B. Strategic Outsourcing: Leveraging Knowledge Capabilities. 
Sloan Management Review, 40: 9-21 (1999).

Quinn, J.B. Outsourcing Innovation – the new engine of growth. Sloan 
Management Review, 41:13-28 (summer 2000).

Tatikonda, M. & Rosenthal, S. Successful execution of product develop-
ment projects: Balancing firmness and flexibility in the innovation process. 
Journal of Operations Management, 18: 401-425 (2000).

Tidd, J.; Bessant, J. & Pavit, K. Managing Innovation. Chichester: John 
Wiley & Sons Ltd (1997).

Yasdani, B. & Holmes, C. Four models of design definition: sequential, 
design centred, concurrent and dynamic. Journal of Engineering Design, 10: 
25-37 (1999)

svho
Text Box
FOOTNOTE An early version of this paper was presented at EIASM 9th International Product Development Management Conference, Sophia Antipolis 27-28 May 2002.



OUTSOURCING OF 
NEW PRODUCT  

  DEVELOPMENT 
   AND SOME ASPECTS

   ON KNOWLEDGE DRAIN

                             JONAS RUNDQUIST

                                            (2003)





109

                            Outsourcing of New Product Development

INTRODUCTION1

Outsourcing, defined as subcontracting production, has been deployed for 
decades. In earlier models the product was developed by the outsourcing firm 
and produced according to specifications by a subcontracting firm, but during 
the last decade, the knowledge developed by subcontractors, has distributed a 
higher degree of responsibility from the outsourcing firm to the subcontract-
ing firm. Today large corporations with core competences in a specific area 
(e.g. Bosch) do product development as well as production for many compet-
ing firms within the same industry. A suppliers’ ability to develop new products 
is considered a criterion of increasing importance when outsourcing produc-
tion in for example the car industry [6].

Quinn [21] suggested that strategic outsourcing of innovation is a nec-
essary action to "gather enough knowledge and handle the insecurities of a 
rapidly changing world". According to this anecdotal article almost any stage 
of the innovation process can be profitably outsourced. Basic research and 
early stage development could be outsourced to universities or government 
laboratories and applied development and product innovation would prefer-
ably be outsourced to suppliers. Even later stages of the innovation process as 
business processes or new product launch could be outsourced to distributors 
or wholesalers. The key reasons for outsourcing innovation are  the need for 
resources or special competences and spreading risk.

Most studies in the field are made in large firms mainly in the automotive 
industry [15, 6] or in the pharmaceutical industry [19]. However, a survey 
study of 2001 [22] in Swedish medium-size manufacturing firms indicates 
that the outsourcing of new product development (NPD) is much used also 
in this category of firms. As many as 2/3 of the firms outsource parts of their 
NPD process to suppliers, and more than 50% outsource parts of their NPD 
process to consultancy firms or universities. As many as 1/3 outsource parts 
of their NPD process to costumers. The survey also indicated that the R&D 
function was the main initiator for outsourcing of NPD and that the two main 
reasons for outsourcing NPD were need for technological competence and 
higher effectiveness in the production phase. It could be argued that results 
from large firms do not correspond with the experiences in smaller firms.

The research in outsourcing has moved from anecdotal articles with fo-
cus on cost and time saving to a focus on resource and knowledge acquisi-
tion. Lately some critical articles have questioned if outsourcing of innovation 
could lead to a knowledge drain of the firm [3,12]. To be able to integrate new 
knowledge, in-house competence is needed [16]. 
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TOWARDS A DEFINITION OF “OUTSOURCING OF  
INNOVATION” 
Outsourcing could be a mean to expand an operation or to rationalize an existing 
operation. For example if insufficient production capacity would stop expansion, 
outsourcing of production could be a way to expand. Or if production costs are 
lower in another organization, outsourcing of production could be a mean to ra-
tionalize an existing operation. Outsourcing could be defined as “purchase of an 
externally produced good or service that was previously internally produced” [13]. 
This implies that to be defined as outsourcing, an activity should have been earlier 
produced internally.

On the most basic level innovation means ”something new”. This aspect of 
newness has generated a number of different definitions in a number of different 
research traditions as for example technology management, marketing and sociol-
ogy [8]. Researchers have viewed innovation both as the product or result (a new 
idea, method or device) introduced for the benefit of costumers and clients, and as 
the process (organizational tools or knowledge) that mediates between input and 
output. When innovation is outsourced, it refers to the product innovation (goods 
or service) that is on purchase. However, “outsourcing of innovation” linguistically 
could also be considered an example of a process innovation implemented to sup-
port the development of product innovations.

Outsourcing of innovation is one of many organizational modes to access ex-
ternal sources of technology or knowledge. Examining organizational modes such 
as acquisition, joint venture, alliance or networking there is a difficulty to discretely 
and distinctly define outsourcing of innovation. Chiesa et al [5] categorizes some of 
the most common forms of collaboration and classify the different forms based on 
“level of integration” which is an issue separated into six variables. Outsourcing 
defined as when “a company externalizes technological activities and, then, simply 
acquires the relative output” is, according to all variables detected as the extreme 
form on each variable of cooperation. This includes the lowest level of integration, 
impact of the firm and control over activities. Categorized at the same extreme is 
a research contract which is defined as when “a company agrees to fund the cost of 
R&D at a research institute or university or small innovative firm for a definite 
technology”. Both definitions imply that the firms/institutes in cooperation are 
well separated and formally connected by contract to acquire “a definite output”. 
This distinction is important as many studies using the term outsourcing refer to 
any kind of external sourcing.

The process of innovation implicitly suggested by Quinn [21] (basic research, 
early stage research, advanced development, and new product launch) is very simi-
lar to what Booz-Allen & Hamilton [2] refers to as the New Product Development 
(NPD) process. The BAH model has developed to a key model in the field of 
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NPD research. The similarities of the processes indicate that Quinn´s definition 
of innovation is very close to NPD, defined as the process of bringing an idea to 
acceptance and use on the market [2]. The anecdotal examples selected by Quinn 
also support this conclusion. Therefore innovation in the present study is consid-
ered as a product (goods or service) to be sold to external costumers. The only 
aspect of Quinn’s discussion that does not fit this model is outsourcing of business 
processes. Quinn does not define business processes, but his examples indicate that 
business processes refer to supportive processes as accounting and software to sup-
port internal processes.

As innovation refers to newness it could be suggested that outsourcing of in-
novation should refer to outsourcing of activities that are a substantial bringer of 
newness to the product. Therefore less concern will be used to investigate less in-
novative parts of the innovation process.

The present discussion implies that in the present paper outsourcing of in-
novation is referring to outsourcing of product innovations (goods or service) for 
external costumers, where all or an innovative part of the innovation process is pur-
chased externally from separate organizational units. This is a working-definition 
and its objective is not to be an overall valid definition of outsourcing.

THE THEORETICAL FRAMEWORK

The present study focuses on the relationship between practices of outsourcing of 
innovation in relation to performance. Performance could be considered as vari-
ables such as time, cost or product performance [12], but also in terms of knowl-
edge creating and communication [3]. Most of the studies in the field focus on one 
or a few aspects of performance and are implicitly trying to present either a “pro or 
con” result or a recommendation for a “single best way” of organizing outsourcing 
of innovation. However, taking the foundation in basic theories such as transaction 
cost theory, resource-based theory, and knowledge-based theory arguments would 
suggest a contingency approach [14] to the phenomena of outsourcing innovation. 
The next chapter tries to distil suggestions to a contingency framework based on 
the theories above.

Transaction Cost Theory
According to transaction cost theory, the organization of economic activities in 
the firm depends on balancing internal economics, such as scale, against cost of 
transactions. According to Williamson [25] transactions are “the exchange of goods 
or services between economic actors, who are separate units, inside and/or outside 
the organization”. In this perspective organizational success would be described as 
managing transactions efficiently to lower transaction costs. The framework of-
fered could be appropriate to analyze an outsourcing option as the choice between 
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an external provider (market) could be compared to providing an in-house service 
(hierarchy). Outsourcing could lead to smaller costs for producing the service (i.e. 
no investments for utilities and personal, economies of scale that an external pro-
vider offers) but also higher transaction costs (i.e. due to negotiation, monitoring 
and legal disagreements). Williamson [26] argues that transaction costs increase as 
a result of three factors:

 - Asset specificity refers to the uniqueness of the firm’s knowledge and hardware and 
the possibility to alternative uses of assets. Higher degree of uniqueness would lead to 
higher transaction costs.
- Uncertainty (i.e. unpredictable market, technological uncertainty, or contractual 
complexity) could lead to higher transaction costs due to need of structured control 
mechanisms and/or adoption to standards.
- Infrequency of outsourcing might lead to higher transaction costs due to relation 
building or low economy of scale in legal matters.

The transaction cost perspective raises the question whether an outsourcing deci-
sion is economically reasonable. Basically only cost should be considered, but of 
cause time affects cost and also long term knowledge creation could create costs in 
a later stage.

Resource-based Theory
According to resource-based theory, a firm could be considered a collection of pro-
ductive resources, and the growth of the firm is depending on how slack resources 
are utilized [17]. A definition of resources could be rather broad. Resources are 
those tangible and intangible assets that the firm possesses for some period of time 
[4]. Thus, “firm resources include all assets, capabilities, organizational processes, 
firm attributes, information knowledge, etc. controlled by a firm that enable the 
firm to conceive of and implement strategies that improve its efficiency and ef-
fectiveness” [1, p.101]. Barney [1] classified possible resources into three catego-
ries: physical capital resources, human capital resources and organizational capital 
resources. Four criteria must be attributable to the resources in order to provide 
sustained competitive advantage [1]: 

- the resource must be valuable to the firm, 
- the resource must be unique or rare among a firm’s current and potential 
competitors, 
- the resource must be imperfectly imitable and, 
- the resource cannot be substituted with another resource by competing firms 

In other words, according to the resource-based approach to strategic management, 
a firm’s competitive position depends on its ability to gain and defend advantageous 
positions concerning resources.
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Resource-based approach to strategy is concerned not only with the use, but 
also with the development of the firm’s resources. In his five-stage procedure for a 
resource-based approach to strategy formulation, Grant [9] describes the necessity 
of upgrading and extending the firm’s resources to fill the gap between identified 
resources and needed resources. Grant [9] argues that in order both to fully ex-
ploit a firm’s existing resources, and to develop competitive advantage, the external 
acquisition of complementary resources may be needed. According to Grant fill-
ing this gap through outsourcing not only maintains the firm’s resources, but also 
increases resources, extends competitive advantage and broadens the firm’s set of 
strategic opportunities.

According to resource-based theory the outsourcing decision would be based 
on lack of resources to fill the strategic gap, as the difference between desired re-
sources and actual resources. Missing resources could be investment capital to get 
needed assets, but also knowledge in a specific area or number of personnel.

A resource-based perspective raises the question whether a firm should build 
internal resources or rely on acquisition of external resources. Both decisions create 
a new resource configuration to be considered in a later situation. 

Resource Dependence Theory
While the resource-based theory focuses on the internal resources available and 
needed and the gap between the two sets of resources, the resource-dependence 
theory focuses on the external environment and argues that all organizations, to 
some extent, are dependent on some elements in their external environment [18]. 
The dependency is caused by the external elements’ control of some resources that 
the firm needs, such as labor, capital or specific knowledge. Pfeffer & Salancik 
[18] provide three dimensions of organizational task environments: concentration, 
munificence and interconnectedness. Concentration refers to the dispersion of 
power and authority in the environment, Munificence refers to the scarcity or avail-
ability of critical resources and interconnectedness refers to the number and pattern 
of linkages among organizations. Organizational effectiveness could be expressed in 
terms of the organizations´ success in obtaining scarce and valued resources from 
the environment.

The resource dependency perspective raises the question whether a firm can 
create access to resources of need. In the outsourcing example this could refer to 
specialist knowledge or personnel recourses. 

Knowledge-based Theory
Developing the criteria suggested by Barney [1] it could be discussed whether an 
externally sourced resource creates a sustained competitive advantage. While trans-
action cost theory focus on economic efficiency and resource-based theory focus 
on resource allocation, a knowledge-based theory focus on the role of the firm in 



114

CPDR on Innovation and Product Development

creating, storing and applying knowledge [10]. According to Grant [11] the firm 
“permits individuals to specialize in developing specialized expertise, while estab-
lishing mechanisms through which individuals coordinate to integrate their differ-
ent knowledge bases in the transformation of inputs into outputs”. 

A firm’s competitiveness depends on the diversity and strategic value of special-
ized knowledge, as well as the organization’s capacity to integrate the knowledge in 
an effective manner. To integrate knowledge between individuals it is crucial that a 
common understanding of the subject exists with all the participants. For example, 
if a subcontractor develops an electronic regulator for the costumer, it will be easier 
to integrate the knowledge if the firm has individuals with an understanding for 
the technology.

A critical distinction is between explicit knowledge, that can be articulated and 
therefore communicated, and tacit knowledge that is personal [20]. Explicit knowl-
edge could be relatively easy integrated if specialized knowledge can be translated 
into common knowledge [10], however tacit knowledge needs to be devised or ex-
changed at an experience base which permits individuals to deploy the knowledge 
in a new situation. Tacit knowledge is more easily integrated when internalized, as 
it requires close proximity.

The knowledge perspective raises the question whether knowledge and experi-
ences gained by the partner are integrated in the firm. The knowledge developed 
during the activity will mainly be with the partner and maybe the firm does not 
need the knowledge, but in the case it does; how is the knowledge transferred and 
integrated in the firm?

RESEARCH QUESTIONS

The theoretical framework implies that the outsourcing process could be studied 
as an economic transaction or a search for resources or knowledge. However, any 
reason will create new knowledge as innovation per definition creates newness. 
This new knowledge will mainly be created outside the firm. Does the outsourcing 
firm find this as a problem and how do firms handle the knowledge distribution 
and integration back to the firm?

CASE METHOD

Case study research is especially appropriate for exploratory research, as in the 
present study with focus on: a) documenting a phenomenon within its organiza-
tional context, b) exploring the boundaries of a phenomenon, and c) integrating 
information from multiple sources [7]. As the main purpose was to find answers 
to “how” questions the design was essentially an explorative case study. This would 
be difficult to address by testing relationships between dependent and indepen- 
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dent variables. There where four criteria for selecting the firms for the study. First, 
the firm should be a manufacturing firm with its own range of products. It is 
probable that a subcontractor would have a different focus when outsourcing in-
novative activities as the costumer would probably have a large impact on choice of 
partner and technology. Second, the firm should be medium-sized (here defined 
as between 200-1000 employees. Third, the firms should be in different industries 
to get tentative findings for dependency on contingencies. Fourth, the firms should 
have an in-house product development department. This is of cause important as 
focus for the study is technology integration between in-house and outsourced 
development activities.

The firms selected for the study are all placed in Sweden and found in the as-
sociate network of CPDR (Centre for Product Development Research). As fairly 
close contacts, the firms was open to share information, easy to get to an informal 
interview situation and generous with access to facilities. This is an important fac-
tor when doing case study research as the deep of the study has its roots in open-
ness and access. The firms are blinded in the presentation, but shortly described in 
table 1 below.

Firm No of  
employees

Turn over 2002 (Euro) Industry

A 450 65,000,000 Mechanical office articles

B 304 150,000,000 Construction material

C 566 85,000,000 Industry cloth

D 328 55,000,000 Medical equipment

Table 1. Short description of firms in the study.

General data was collected during several years of contact with the firms, visiting 
office and production, making unstructured interviews with all functions on the 
firm. Together with written materials as for example quality manuals and visions 
document this has built a major understanding for how the firms work. Specific 
data regarding the outsourcing of innovation was collected with structured inter-
view with CEO and R&D managers at the firms. Interviews were recorded and 
notes were taken. 

The interview data was analyzed as quantitative data (use of, how much, how 
many) and qualitative data (how do you control, does it work). The quantitative 
data was confirmed by respondent and triangulated with the other respondents. 
The qualitative data was confirmed by respondents and compared with written 
material when possible.

The analysis compared to the previous understanding of the firms helped to 
clarify the research questions and to develop the ideas presented in this paper.
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FINDINGS

The cases have produced a number of interesting findings. There could be found a 
large variety in solutions and it is not possible to distinguish whether this is due to 
the type of industry, market situation or other contingencies. In this chapter will be 
discussed reasons for outsourcing innovation, location of knowledge creation and 
methods for managing knowledge integration.

Reasons for Outsourcing Innovation
The material suggests that the main reason for outsourcing innovation is need for 
specialist knowledge. Mainly basic research and early development is the issue of 
outsourcing and small knowledge-based firms are the partners. The firms in the 
cases are well equipped with resources for conducting the innovation that is de-
cided within the firm, but lacks special knowledge. For example one firm with 
high level of knowledge in the field of mechanics has a need for complementary 
knowledge in electronics. As only 20% of the products have an electronic part, a 
strategic decision has been made not to incorporate this knowledge in the firm. 
The outsourcing partner in this case is a small firm started in the neighborhood 
by a former employee who in turn has the firm as his major costumer. This type of 
consultancy firms were the most represented partner in the material.

Surprisingly only a few examples of supplier involvement were found. The ex-
amples where suppliers were involved did not concern the product performance, 
but rather the manufacturability of the product. This tendency is not so distinctly 
found in the most studies. Maybe it could be explained by the fact that a majority 
of the suppliers to the four firms are low technology supplier, delivering compo-
nents assembled by the firms. When suppliers were involved it was often in later 
stages of the innovation process when the product design was already decided. The 
supplier involvement identified in the material did not include any activities that 
could be really referred to as outsourcing of innovation. They did not contribute 
with essential parts of the newness, neither had a contract relation with a specific 
output. The supplier involvement was rather based on informal contact in connec-
tion with the production ramp-up. 

Results indicate that low innovation activities could be explained with a transac-
tion cost perspective, as knowledge is not a crucial part of that decision. In one firm 
all types of laboratory testing is outsourced to a near SME. In this case the partner 
normally runs standard tests for the food industry, but have special equipment 
needed for the tests. This example could be fully explained with the transaction cost 
perspective as the decision is entirely based on economy of scale with the partner. 
However, often knowledge is essential to innovation and another perspective has to 
be taken explain the decisions. 
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Location of Knowledge Creation
As the main reason for outsourcing innovation appears to be search for specialist 
knowledge it is an important issue if this knowledge is stored in the firm. For this 
reason the firms were asked if the knowledge is stored in the firm and, if not, if they 
consider it a problem.

The analysis indicates that the core knowledge of an outsourced activity does 
not get back to the firm. Only applied knowledge of how to use the results is stored 
in the firm. This was typically found when later stages in the innovation process 
were outsourced. For example the knowledge of electronics and the knowledge of 
how to run projects in electronics development is not integrated to the firm. How-
ever, the firms do not consider this as a problem. They are focused on the remain-
ing of the innovation process and makes use of the explicit result from the partner. 
As an argument the closeness to the partner is forwarded. When the relation and 
the geographical distance is close they can get very quick and valuable help if any 
problems appear later in the innovation process. In two of the cases this normally 
did not bring any additional costs as the firms had constantly running projects with 
the partner.

One firm in the construction material industry had their main part of outsourc-
ing innovation in the early phases. In this case it was basic research in the chemi-
cal sector that was outsourced to several small high technology firms. They had a 
focus on integrating the knowledge back into the firm motivated by the use of the 
knowledge in later stages of the innovation process. They confirmed it as a identi-
fied problem and had it as an issue at management meetings. 

Methods for Managing Knowledge Integration
The main finding is that when knowledge shall be successfully integrated in 
the firm it is important to have in-house basic knowledge or, preferably, paral-
lel activities in the same field as the activity outsourced. This is the case in the 
construction material firm even though it still has to be improved. By keeping 
a small group of in-house knowledge people working on the project there is 
an interactivity that appears to be missing in the other firms. The in-house 
people have contact with the partner almost on daily bases and regular meet-
ing are planned and performed. This causes a stimulating environment where 
new ideas can come up and be tested instantly.

 It appears as even though new communication technology has been a helpful 
tool for performing outsourcing of innovation, the concurrency of the innovation 
process is strongly supported by close contacts and physical meetings. The person-
nel at R&D especially pointed at the informal meetings with partners as critical for 
keeping time and, especially, performance.
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This is closely connected to the matter of specifications in the outsourcing 
contract. Even though all firms had an understanding for the legal importance of 
defining the activity to be outsourced, all appeared to use open-ended contract. It 
was found hard to specify the task especially in the cases where early phases of the 
innovation process were outsourced. Normally this affected the costs negatively 
and sometimes the lead-time. However the firms appeared to have a quit under-
standing attitude to the problem and argued that the time and cost loss normally 
created new knowledge that increased performance and knowledge-base for future 
projects. 

This was however not the case when later stages in the innovation process, as 
advanced development, were outsourced. Here specifications were very clear and 
delays had to be compensated with night work at the partner’s behalf. Still it was 
considered a problem to give detailed specifications and the closeness to the firm 
was identified as an important factor for getting the project right.

Administrative Aspects
This implies that there is not only a need for knowledge integration but also for 
new knowledge in the management of outsourcing innovation. The management 
of outsourcing innovation appears to be very different from outsourcing produc-
tion. Many respondents meant that they could not use the administrative routines 
that they used when outsourcing production. None of the firm, however, had tried 
to develop or purchase a computer-based tool for administrating outsourcing of 
innovation. A combined solution was used by one firm, with traditional order and 
with a project management platform as a complementary tool. It was a great help 
creating a joint platform for shared documents. This made it possible to store latest 
version and to have joint access to protocols of new agreements. However phone 
and physical meetings were always preferred to chat boards and e-mail.

Integrating Knowledge
 It is indicated that the main part of the integration is during the realization of the 
activity. Close contact between operating personnel from the firm and the partner 
was argued to be the best way of integrating knowledge. This is maybe an obvious 
remark, but it could have been argued that meeting regarding technology and ex-
periences would have been conducted after the realization. However no firm had 
formal information meetings for discussing experiences of the cooperation.

 The knowledge integrated could be mainly classified as explicit as it consists of 
project documentation and physical products from the project. During the inter-
views we discussed two forms of tacit knowledge; technological knowledge that was 
not applied in the project and management experiences gained during the project. 
The technological knowledge was considered as partly integrated due to the close 
contacts between engaged individuals, but project experiences was not considered. 
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Two of the firms found it very interesting and could identify the advantages of 
considering such routines in a future effort.

CONCLUSIONS

Findings from the present study indicate that the main reason for outsourcing in-
novation in SMEs is search for specialist knowledge. Decisions made based on 
lower costs or cope with peak workload was not presented. Partners in the present 
study were consultancy firms and small technology intense firms. Suppliers were 
not involved in the innovation process as an outsourcing partner but rather as in-
formal contact in production matters in late phases. These findings contrast to 
findings from studies of larger firms [6] where results indicate that suppliers are a 
main source of external knowledge. The cases in the present study were medium-
sized firms with their own product line (not sub contractors) and their suppliers 
were mainly smaller low-tech firms with focus on production. To find specialist 
knowledge in technology they had to search outside the suppliers. However it could
be argued that an earlier supplier involvement would help manufacturability as has 
been argued for larger firms [24]. Earlier findings indicate that outsourcing of in-
novation to consultancy firms has rather lead to poorer manufacturability [23].

Knowledge integration is often poor when outsourcing innovation. This is es-
pecially when later phases in the innovation process is outsourced. The firms in 
the study do not however consider this as a problem as their knowledge source is 
closely connected to the firm. When early phases, as basic research or early develop-
ment, is outsourced closer contact between involved individuals help the knowl-
edge integration. 

Explicit knowledge is integrated through hand-over of the innovation activity 
with documentation and the physical product, however no firm in the study re-
ally reflected over the problems with integrating tacit knowledge. This could be 
technological knowledge developed but not used in the product or experiences 
made during the project. The closer contact between individuals when early phases 
were outsourced helped the integration of new technological knowledge, but ex-
periences made during the project were not integrated. Basically it appears that 
there is a lack of knowledge about management of outsourcing innovation. Methods 

used for control when outsourcing production do not work well when a knowledge 
intense activity as innovation is outsourced. Internet-based platforms for time plan-
ning and exchange/update of documents involved in the activity could help, but 
still frequent and short individual contacts seems to be the best way of controlling 
the process.
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IMPROVEMENT OPPORTUNITIES

The firms in the study identified their main problem as how to control and follow 
the activity and to integrate experiences made during the activity that is the object 
for outsourcing. The suggestions made below are the result of the discussions with 
the respondents and of the analysis of the material.

A) Frequent contacts and physical meeting appears to be crucial when knowl-
edge intense activities are object for outsourcing. Information and communica-
tion systems can help, but not displace direct communication. Tacit knowledge 
can only be integrated when taking direct part in the process. Therefore it might 
be better if SMEs search their partners in the neighborhood as cheaper meet-
ing might be more important than having the best in the world partner.

B) Routines for following up the activity can be recommended. By conducting 
a formal meeting with a facilitator that initiating discussions of how the process 
has worked and have the process could be improved to the next occasion. This 
meeting will be even more effective if a larger part of the real operating partici-
pants make the evaluation and not a group of managers. During this meeting 
technology knowledge developed during the activity will also be integrated in 
an informal way.

C) An awareness of the difficulty of writing a specification of the activity would 
imply that a partly open end of the activity is permitted. This could be very im-
portant when running an outsourcing process in a context where many factors 
are unknown as in an innovation process. This is another reason for close geo-
graphical distance and frequent contacts as a quantity of small decisions have to 
be made in contrast to few large decisions when outsourcing production.

FINAL REMARK

This study will continue following the firms during a longer period of time. The 
suggestions presented above will be implemented in some of the firms and the pos-
sibly improved process will be followed and studied.

 
FOOTNOTE 
1 An early version of this paper was presented at EIASM 10th International Product Development 
Management Conference, Brussel, 10-11 June 2003.
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INTRODUCTION1

Interest in managerial behaviour stems from the seminal work of Carlson (1951). 
Since Carlson’s early critique of the lack of empirical studies of managers’ jobs, 
considerable numbers of studies have been undertaken to shed light on “what man-
agers really do” (cf. Stewart, 1967; Mintzberg, 1971, 1973; Kotter, 1982; Stewart, 
1998; Tengblad, 2002). A review of the literature shows, however, that the work 
conducted has focused almost exclusively on managers in large organizations. Our 
knowledge of managerial work is therefore based almost exclusively on studies of 
managers in “large” organisations and our knowledge on managerial work in small 
firms (here defined as firms with 10-99 employees) is therefore unsatisfactory. 

Mintzberg (1973) in his well-cited work on managerial work developed propo-
sitions about managerial work characteristics (see end of chapter three in his book 
from 1973) and a set of ten roles (see chapter four in his book), according to which 
managerial behaviour can be understood. Drawing on a contingency view of man-
agerial work (see chapter five in his book), Mintzberg also discuss variations in 
managers’ work. In the discussion about variations in managerial work, Mintzberg 
include an environmental variable in which the size of the organization is one out 
of two variables (the other is industry). However, in his propositions on how size 
affect managerial work, Mintzberg draws solely on Choran (1969), who conducted 
a small-scale observational study of three presidents in small firms, each observed 
for a period of two days. Due to the limited scope of Choran’s study it is possible 
to argue that the empirical base in Mintzberg’s propositions of managerial work in 
small organizations are weak. 

Ten years after Mintzberg’s study (1973), Kurke & Aldrich (1983) presented a 
duplicate study to Mintzberg’s that also included organizations that were slightly 
smaller than the organizations in Mintzberg’s study. The organizations in Kurke & 
Aldrich’s study were, however, still rather big (see below for a further description), 
which therefore leaves us with only limited empirical descriptions of what manag-
ers in small firms do. 

In this paper we present a replica study of Mintzberg (1973). Our study focuses 
on owner-managers in small manufacturing firms, as a first step to elucidating the 
nature of the work undertaken by this type of managers. Hence, the primary pur-
pose of this paper is to describe what owner-managers in small firms do, in order to 
complement the data presented by Choran (1969). 

A secondary purpose is to compare their behaviour to that of managers in larger 
organisations as described by Mintzberg (1973) and Kurke & Aldrich (1983). The 
aim of our study has been to conduct a full-scale replica study of Mintzberg’s study 
in order to collect sufficient data to justify a legitimate comparison, and thereby be 
able to validate or invalidate Mintzberg’s propositions on managerial work.
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METHOD

The sample in the study comprised six small company owner-managers. The man-
agers taking part in the study are managing Swedish manufacturing companies in 
traditional branches having between 17 – 43 employees. Before and during the ob-
servation, we collected supplementary information about the managers and their 
organisations. Table 1 is a summary of some key characteristics of the participating 
managers and their companies.
 

Manager A Manager B Manager C Manager D Manager E Manager F

Age 43 51 54 47 58 43

Sex Male Male Male Male Male Male

Business Production 
of office 
chairs for 
disabled 
people

Prototype 
manufac-
turer of 
precision 
tools

Manufactur-
er of special 
design 
wooden 
windows

Manufac-
turer of 
products 
in stain-
less steel 
(mainly 
for boat 
industry)

Manufactur-
er of special 
design 
wooden 
doors

Building 
contractor 
and sheet
metal shop 
with focus 
on roof 
works

Years in 
company

15 6 32 21 29 8

Years and 
other roles 
at the com-
pany

9 years as 
production 
manager

None 4 years as a 
production 
manager

Worked 
parallel 
with sales 
during the 
first years 
in the firm

3 years as 
production 
manager

7 years as 
controller

No. of years 
as owner-
manager

5 6 28 21 26 1

Education
No univer-
sity educa-
tion

Post 
university 
education

No univer-
sity educa-
tion

University 
education

No univer-
sity educa-
tion

University 
education

Turnover 
(M US$)/
No. of 
employees 
2002

1,5/23 1,5/21 2/19 3,3/43 1,4/17 8,4/35

Table 1. Data for participating managers and  
their companies in the observational study.

Before conducting the observational study, we asked all the managers to write a di-
ary, specifying all their activities for a period of one week, using the diary designed 
by Carlson (1951). This did not go according to plan, as the managers found little 
time to write down their activities following the format of the diary, which resulted 
in very brief notes on their work. In retrospect, this is not surprising; it took us 
almost three hours to input one day of observations, and this amount of work 
could of course not be expected of the managers on a daily basis2. We did, however, 
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receive supplementary information (albeit only partial) about the activities of the 
managers, which resulted in a better understanding of their situation before initiat-
ing the observational study. 

As mentioned earlier this project drew on the method of structured observation 
as designed by Henry Mintzberg3 (1973). Data was collected during the winter of 
2002/2003 by both authors simultaneously. During the six weeks of observation 
(one week for each manager), we used Mintzberg’s chronology, contact and mail 
records (see appendix 1-3). In total, approximately 260 hours of work and 1800 
activities were observed and characterized according to their primary purpose. Dur-
ing the observation period extensive field notes were taken to support the recapitu-
lation of “stories” and “events” over the weeks. 

We knew all the managers prior to the study, which was a primary factory in 
their agreement to our shadowing of them. They had previously all been involved 
in another project designed to connect SMEs through learning networks in the 
region, which was coordinated by the university (Tell, 2001; Florén, 2003). Dur-
ing this collaboration, certain managers asked whether we, as representatives of 
the university, knew what the daily life of a small firm owner-manager entailed. 
Naturally, we had assumed that we did know, as we had access to, and had read a 
range of small business related literature and articles. During the discussions with 
the small firms owner-managers, however, it transpired that we knew more about 
what it should entail than what it actually did. This realisation, coupled with the 
desire of some of the managers to learn more about their own situation as owner-
managers, was the main instigation for the launch of this observational study. The 
background to the project ensured that observations were done on the owner-man-
agers “ordinary” behaviour. We would argue that our mutual knowledge of each 
other and our mutual history were of importance to the outcome of this research 
in at least two ways. First, this prior relationship was key in allowing access to the 
companies. Secondly, and more importantly, it made our presence more acceptable 
to the managers who participated. The latter is of importance as it also contributes 
to the validity of this study. The owner-managers felt no need to correct their be-
haviour. Indeed, they believed that the honest and true picture they presented of 
their work was an important element in the outcome of the project, and was in 
their interests as well.4 

We asked the managers to choose a normal working week for our observation. 
Following the study, we asked them how much our presence had affected their 
work. Their comments are summarised below:

• Overall, our presence did not affect the managers’ work in any major way. 
However, some of the employees were reluctant to come into the office, as they felt 
that the manager was “busy” with us.
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• Some managers worked a little bit more effectively as a consequence of our 
presence, and they felt that they had to make our visit worthwhile (although we 
had told them explicitly in advance not to change their behaviour).

• Some of the managers said that they often visit or are visited by their customers or 
subcontractors once a week, but during our study those meetings did not take place.

To summarise, during the observation week there were fewer scheduled as well as 
spontaneous meetings. The managers did not travel outside the company as much 
as during an ordinary week, they made more effort and dealt with issues that had 
been lying on their desk for weeks. 

How much the presence of the researchers and the organisation of the obser-
vation in itself affect the results of the study is not addressed in depth by either 
Mintzberg (1973) or Kurke & Aldrich (1983), but our experience shows that this 
is a factor that must be taken into consideration as it has obvious implications on 
the results. During the observation, we took turns in observing the managers, and 
we also shared the time-consuming task of typing in the data from the day before 
on an Excel-sheet. The fact that there were two observers made it possible for us to 
input our hand-written observations to our database the day after the observation. 
This supported the process of filling-in-the-blanks and of recapping more fully 
what had happened during the day of observation, immediately afterwards. Based 
on our experience we would also argue that the iterative process of classifying all 
activities would have been difficult for a single researcher. In both Mintzberg’s and 
Kurke & Aldrich’s studies, the observations were conducted by a single observer. In 
carrying out an extensive observational study such as this, we have found it impor-
tant to share between two researchers the workload and all the uncertainty that has 
characterised the process. 

MANAGERIAL BEHAVIOUR IN SMALL FIRMS

Some of the preliminary results from the six observational weeks are summarised in 
table 2 below. We have chosen to present the data according to the categories used 
by Mintzberg in order to be able to compare our results with those of Mintzberg 
and Kurke & Aldrich. 

In table 2 we can see that the typical owner-manager in our study spend almost 
half of his their time (45%) in deskwork sessions (although frequently interrupted, 
on average the managers in the study worked for 11 minutes before being inter-
rupted). They have few scheduled meetings; only 1 out of 22 meetings is scheduled, 
i.e. decided upon at least one day in advance. Of these meetings 83% have more 
than three participants. During a working day they have about 22 unscheduled 
meetings, which take up almost a fifth of their day. They undertake about five tours 
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through the production facilities daily. Most tours have a specific purpose, and do 
not relate to general (“open-ended”) inspection. Out of their 61 daily activities, 
78% last less than nine minutes, while only 2% are longer than one hour.

Florén & Tell study 
(2003)

Manager  
A

Manager 
B

Manager 
C

Manager 
D

Manager  
E

Manager  
F

Average

Number of  
activities per day

64,4 52,6 60,4 60,0 63,6 43,6 57,4

Desk work sessions

Number per day 20,0 13,8 13,8 12,2 10,2 8,0 13,0

Proportion of time 53,2 45,4 52,3 42,4 33,8 48,0 45,9 %

Average duration 10,8 11,6 19,0 16,2 16,6 21,6 16,0 min

Telephone calls

Number per day 12,8 19,2 17,8 19,2 23,2 12,2 17,4

Proportion of time 10,7 22,4 9,8 12,7 15,6 7,0 13,0 %

Average duration 3,4 4,1 2,8 3,1 3,4 2,1 3,2 min

Scheduled meetings

No. per day (no. per 
day/ no: per week)

1,8 0,2 0,6 1,0 1,4 0,8 1,0

Proportion of time 12,1 9,3 12,9 15,8 21,9 17,6 14,9 %

Average duration 27,1 165 107,7 73,6 78,1 79,0 88,4 min

Unscheduled 
meetings

Number per day 24,6 11,6 25,6 24,8 22,0 20,8 21,6

Proportion of time 18,1 9,0 20,4 23,8 17,0 25,0 18,9 %

Average duration 3,0 2,7 4,0 4,5 3,9 4,3 3,7 min

Tours

Number per day 5,2 7,8 2,6 2,8 6,8 1,8 4,5

Proportion of time 5,9 13,8 4,6 5,3 11,7 2,4 7,3 %

Average duration 4,6 6,3 8,9 8,8 8,6 4,8 7,0 min

TOTAL 100 100 100 100 100 100 100%

Proportion of  
activities lasting 
less than 9 min

81,1 80,2 79,2 76,0 79,6 80,9 79,5 %

Proportion lasting 
more than 60 min

0,3 0,4 0,3 0,3 1,3 2,7 0,9 %

Proportion of 
scheduled meetings 
with more than 
three participants

70% 100% 100% 86% 66% 79% 83,5 %

Table 2. Distribution of time of small firm owner-managers.
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Proportion of 
time in verbal 
contact with;

Manager 
A 

Manager 
B 

Manager 
C 

Manager
D 

Manager
E 

Manager
F 

Mean

Subordinates 62% 44% 45% 51% 32% 72% 51%

Clients 3% 15% 19% 9% 11% 3% 10%

Suppliers and  
associates

28% 33% 29% 31% 33% 15% 28%

Others 7% 8% 7% 9% 24% 10% 11%

Table 3. Verbal contacts of small firm owner-managers.

A closer analysis of the owner-managers’ verbal contacts shows considerable dif-
ferences between the executives observed. On an aggregated level, however, they 
spend over half of their verbal contacts with subordinates, one third with suppliers 
and associates, and about ten percent with clients and “others” respectively. 

Manager 
A 

Manager 
B 

Manager 
C 

Manager
D 

Manager
E 

Manager
F 

Mean

Working  
hrs/wk

39,5 42 52 44 51 45 45,5

Hrs during  
evenings 

0 0 0 0 6 0 1

Hrs during 
 weekends

0 0 0 0 0 0 0

Place (%)  
Office/ 
factory/
other

89/6/5 77/9/14 76/6/18 77/12/21 68/14/18 83/2/15 78/8/14

Initiative (%) 
Own/others

64/36 55/45 49/51 57/43 69/31 55/45 58/42

Table 4. Working hours, overtime, location, and on  
whose initiative small firm owner-managers act.

The managers in our study acted in six out of ten cases on their own initiative. They 
spend most of their time (almost 80%) in the office, and only 8% in the factory. 
The average working hours per week total 45,5 and evening work is rare. Work-
ing at weekends happens occasionally, and varies according to the owner-manager 
concerned (although there was none during our weeks of observations). All the 
managers studied stated that they tried not to bring work home.
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The research community is in unanimous agreement on one characteristic of 
small companies, namely that any research group is very heterogeneous. The group 
of managers participating in this study is no exception. Some differences worth 
highlighting are as follows: 

• The company of manager A has one large customer that accounts for almost 80 
% of his company’s turnover.

• Manager B is a “sleeping” PhD student, which is unusual for a SME owner-
manager within this type of industry.

• Managers C, D and E have been managers for more than 25 years, while 
manager F has only been a manager for one year.

• Manager F has a well-developed support structure as this company downsized 
from almost 80 employees to 40 with all white-collar workers retained in the 
administration (whereas all the other managers have only limited managerial 
support). 

Some of the differences between the managers’ work patterns might be ex-
plained by their different backgrounds or by the way in which their compa-
nies are organised: In this paper however, we do not try to explain any of the 
differences between the managers’ behaviour, as this is not within the scope 
of the paper. Although quite different, we – and the participating managers 
– are surprised at the similarities between the group of managers in our study. 
This supports the finding of Mintzberg, namely that managerial work is pro-
grammed and also to some extent predictable. 

COMPARING MANAGERIAL BEHAVIOUR IN SMALL, 
INTERMEDIATE AND LARGE FIRMS

Below we will compare in some detail managerial behaviour in small firms as pre-
sented above, and in large organisations as presented by Choran (1969), Mintzberg 
(1973) and Kurke and Aldrich (1983). 

Mintzberg’s study is well documented and known by almost everyone within 
the field of management research. In this study, five chief executives in different 
types of – with Mintzberg’s terms – “middle to large-sized” organisations are ob-
served for a period of 25 days. Mintzberg do, however, not give any detailed infor-
mation on firm characteristics and size. Also in Choran’s study (1967) the exact size 
of the companies studied is unclear; only for two of the three companies Choran 
gives accounts of size (50 and 150 employees). 

Kurke & Aldrich’s study involved the observation of four top managers in inter-
mediate organisations for 20 days. The number of employees in the organisations 
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is not stated in their presentation, but we can assume that the organisations in 
their study were larger than 100 employees on the following facts revealed in the 
study. Operating expenses for the hospital are cited ($10 million per year), goods 
produced by the manufacturing firm totalled $100 million (retail), the tax revenues 
for the school amounted to $15 million, and the assets of the bank totalled $50 
million (all figures in 1984 US dollars).

Although there are some differences between the studies included in our 
comparison, the strength of our comparison lies in the fact that, in each study, 
the methodology of structured observation as developed by Mintzberg was 
used to collect data on managerial work: This makes a comparison possible as 
well as meaningful5. 

Small firms Florén 
& Tell study (2203)  

6 owner-managers, 
30 days of observ. 

Small firms
Choran study (1969)
3 presidents, 6 days 

of observation

Intermediate 
organis. Kurke & 

Aldrich study (1983)
4 top managers, 20 
days of observation

Large organisations
Mintzberg study 

(1973)
5 chief executives, 
25 days of observ.

Number of  
activities per day

57,4 77 34 22

Desk work sessions

Number per day 13,0 22 11 7

Proportion of time 45,9 % 35% 26% 22%

Average duration 16,0 min 6 min 12 min 15 min

Telephone calls

Number per day 17,4 29 10 5

Proportion of time 13,0 % 17% 8% 6%

Average duration 3,2 min 2 min 4 min 6 min

Scheduled meetings

No. per day (no. per 
day/ no: per week)

1,0 3 4 4

Proportion of time 14,9 % 21% 50% 59%

Average duration 88,4 min 27 min 65 min 68 min

Unscheduled meetings

Number per day 21,6 19 8 4

Proportion of time 18,9 % 15% 12% 10%

Average duration 3,7 min 3 min 8 min 12 min

Tours

Number per day 4,5 5 6 1

Proportion of time 7,3 % 12% 3% 3%

Average duration 7,0 min 9 min 11 min 11 min

Proportion of  
activities lasting less 
than 9 min

79,5 % 90% 63% 49%



133

Managerial Work in Small Firms Propositions

Proportion lasting 
more than 60 min

0,9 % 0.02% 5% 10%

Proportion of time in 
verbal contact with 

Subordinates 51% 56% 50% 48%

Clients 10% 7% 7% 3%

Suppliers and 
associates

28% 31% 6% 17%

Others 11% 6% 37% 32%

Proportion of schedu- 
led meetings with  
more than 3 participants

83% 0% 44% 43%

Table 5. Selected comparisons of the work of top  
managers of small, intermediate and large organisations.

In our comparison, we have chosen the approach adopted by Kurke & Aldrich 
(1983), and present abbreviated versions of the tables presented in Mintzberg’s 
work, which means that we do not include the mail records. In table 56 only the 
five main activities as defined by Mintzberg; deskwork sessions, telephone calls, 
scheduled meetings, unscheduled meetings and tours are presented. The table is 
organized with organizational size as guiding variable; the longer to the right in the 
table, the larger the organization. 

The owner-managers in our study spend relatively little time in scheduled 
meetings. Managers in large and intermediate organizations spend 50 to 59 per-
cent of their time in scheduled meetings while the managers in Choran’s study 
of small firms only spend 21 percent of their time in this kind of meetings. The 
owner-managers in our study, however, spend less time (less than 15 percent) than 
those in Choran’s study in scheduled meetings. On the other hand, the scheduled 
meetings of the owner-managers in our study were longer than those in Mintzberg 
and Kurke & Aldrich, and not shorter as could be expected. The number of sched-
uled meetings per day is also lower than figures for Choran, Kurke & Aldrich, and 
Mintzberg. A remarkable difference is however found concerning the proportion 
of scheduled meetings with more than three participants. Choran found in his 
study that none of the scheduled meetings included more than three participants. 
In our study we found that over 80 percent of the meetings included more than 
three participants, which is almost twice the figure of both Kurke & Aldrich and 
Mintzberg. 

As found by Choran, we found that deskwork sessions was the most com-
mon activity, which differ small firm ownermanagers from mangers in larger 
organizations for whom scheduled meetings was most common. 
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EVALUATING MINTZBERG’S PROPOSITIONS ON 
MANAGERIAL WORK

In the following we will compare and discuss seven of Mintzberg’s propositions on 
managerial work (Mintzberg, 1973, pp. 51-53). As Mintzberg’s proposition no.12 
(which was used by Kurke and Aldrich in their comparison) deals with superiors, 
directors and co-directors that the small firm owner-managers in our study do not 
have, it has been excluded in this comparison. The argument for choosing the 
eight (seven in our study) propositions on managerial work, originally presented 
by Mintzberg, is well expressed by Kurke & Aldrich: “The eight propositions are 
used as an organising principle because they represent the heart of his observational 
study” (1983, p. 6). Mintzberg’s original numbers of the propositions are kept in 
the account below, while the propositions in themselves have been shortened. 

Prop 1: Top managers perform a considerable quantity of work, with little free 
time for breaks, and must put in time after daily working hours.
In our study, we found no evidence to support the belief that managers work eve-
nings and weekends. Only one manager worked one evening out of 30 studied. 
Neither did any of the mangers work at the weekend. They all stated that this was 
typical for an “ordinary” week. Nor did we find that they did not have time for 
breaks: Instead, breaks are a rather common activity. 

Prop 2: Managers’ jobs are characterised by brevity, variety and fragmentation. 
The managers in our study performed 57,4 activities per day, compared to 77 for 
Choran, 34 for Kurke & Aldrich and 22 for Mintzberg. About 80 % of the man-
ager’s activities lasted less than 9 minutes in our study (90% for Choran, 63% for 
Kurke & Aldrich and 48% for Mintzberg), while only 0,9 % lasted longer than 
one hour. This picture gives support of the proposition, and strengthens the picture 
of fragmentation in managers’ work. It is, however, worth noting that the degree 
of fragmentation is lower in our study than in Choran, which to some extent is 
surprising. 

Prop 5: Of the five media constituting the managers’ prime tools, top managers 
clearly favour verbal over written contacts. 
This proposition was supported by Kurke & Aldrich’s study in which deskwork 
(written contacts) took up 26 % of their time (35% in Choran’s study and 22% in 
Mintzberg’s). In our study we found that deskwork takes up 46 % of the managers’ 
time. The rest of their time was spent in verbal contacts (65 % in Choran’s study, 
74 % in Kurke & Aldrich study, 78 % in Mintzberg’s study but only 54 % in our 
study). On an overall level, our study strengthens this proposition, but is should 
be noted that it seems that the amount of time in deskwork increases when the 
organization gets smaller. 
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Prop 8: Scheduled meetings consume more of top managers’ time than any 
other activities. 
In the studies by Mintzberg and Kurke & Aldrich, the managers averaged 
four scheduled meetings per day (representing 50% of their time in Kurke 
and Aldrich and about 59% in Mintzberg), of which roughly half involved 
three or fewer people. We found no support for this proposition. In our study, 
there was only one scheduled meeting per day (representing 15 % of their 
time). Instead unscheduled meetings numbered as many as almost 22 daily on 
average, taking up about 19 % their time, therefore being the most common 
activity. The average duration of the scheduled meetings was however longer 
(88 minutes) than found by Choran (27 minutes), Kurke & Aldrich (65 min-
utes), and Mintzberg (68 minutes). Another difference in our study is that the 
proportion of the scheduled meetings with more than three participants was 
significantly higher than in the earlier studies (83 % in our study, while 0 % 
in Choran, 44 % in Kurke and Aldrich, and 43 % in Mintzberg).

Prop 9: The manager spends little time touring his (or her) factory, even 
though such activity would provide him (or her) with opportunities to 
observe organizational activities informally. 
In the studies by Mintzberg, and Kurke & Aldrich, touring consumed three 
percent, compared with 12 percent in Choran’s study and just above seven 
percent in our study. Whether or not this proposition should be supported is 
a matter of interpretation; the amount of time that the managers in our study 
spend on tours is still relatively low, but they spend more than twice as much 
time on tours as their peers in Mintzberg and Kurke & Aldrich’s studies. Con-
sidering the amount of time in tours spend by the managers in Choran, one 
might draw the conclusion that tours is a more commonly used by managers 
in small firms than by their peers in larger organisations. Worth noting is that 
Choran’s figure are higher than in our study which is surprising as the firms in 
our study smaller than the ones included in Choran. 

The average length of the tours in our study are however shorter than in Cho-
ran (9 minutes), Kurke and Aldrich (11 minutes), and Mintzberg (11 minutes). 

Prop 10: Top managers are boundary spanners, linking their organisations 
with outsiders in a variety of ways. 
This proposition was supported, as external contacts with clients, suppliers, trade 
organisations and others consume about half the managers’ verbal contact time.  

Prop 11: Subordinates generally consumed about one-third to one half of top 
managers’ contact time in Mintzberg’s study, from about one third to three-
quarters in Kurke & Aldrich’s study, and 56% in Choran’s study. 
In our study, the subordinates consumed from one-third to three-quarters of the 
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time. This proposition was therefore supported by our study. The general fig-
ures in the three four studies, gives a rather consistent picture of the interac-
tion with subordinates, where the managers in our study on average interact 
with their employees 51 percent of their time, while the managers in the stud-
ies of Choran, Kurke & Aldrich, and Mintzberg interact with their employees 
56 %, 50 %, and 48 % respectively. 

Hence, five out of the seven propositions are supported although with some 
hesitation. One might say that the overall picture of managers’ work as pre-
sented by Mintzberg correlates to that sketched in our study. Of Mintzberg’s 
seven propositions, we found support for four propositions (2, 5, 10 and 11), 
even though the situation for the small firm owner-manager differed signifi-
cantly from that of the manager in a large organisation (which also to some 
extent is foreseen by Mintzberg). For three of the propositions (1, 8 and 9) 
we found no or unclear support. Mintzberg’s propositions are unsuccessful in 
describing managerial work in small firms in the following ways: 

• (Proposition 1) Small firm owner-managers do not work evenings and 
week-ends and their weekly working hours are moderate, and in contrast to 
their large organization peers they do have free time for breaks during their 
working day.

• (Proposition 8) Mintzberg anticipated that small firm managers should 
engage to a lesser extent in formal communication, which also is our find-
ing. Surprisingly in our finding, though, is that scheduled meetings rarely 
occur for owner-managers in small firms.

• (Proposition 9) Time spent touring the factory is more than twice as com-
mon for owner-managers in small firms than for managers in larger or-
ganisations. 

For propositions 5 and 9, our study do find support but with some questions. 
This means that only three out of seven of Mintzberg’s propositions are sup-
ported without doubt. This does question some of the argued generality of 
Mintzberg’s propositions.

DISCUSSION 
The research carried out in the area of leadership/management is mostly based 
on studies of managers at large companies: Our study indicates that it is dif-
ficult – or at least not unproblematic – to assume that our understanding of 
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managerial jobs, acquired from earlier studies, is transferable to the manag-
ers’ jobs in small firms as there are too much dissimilarity between the two 
groups. 

Drawing on our study we are inclined to say that Choran’s early conclu-
sions seems to hold on a overall level (although the correlation between our 
study and Choran’s study not on all points are evident); however, a closer 
analysis of the individual cases in our studies shows some remarkable dif-
ferences that cannot and should not be disregarded when analysing the data 
on managerial behaviour in small firms. The differences indicate that further 
research is necessary to develop our understandings of what mangers do in 
smaller enterprises. 

Our analysis also shows that there seems to be some myths about what 
small firm owner-managers really do. These possible myths need to be consid-
ered further in future research. 
Although our analysis at this point is shallow, our suggestion is that we need 
to continue to research managerial work in small firms separately if we wish to 
gain full understanding of the scope of their management role.

FOOTNOTES

1 A early version of this paper was presented at 16th SEAANZ Conference 2003, Ballarat, 
Australia.

2 Even if we did not ask them to conduct a full-scale self observation but only to briefly docu-
ment their activities it will be obvious later in this paper that the possibilities for the owner-
managers to collect reliable data are limited.

3 For a thorough description of the use of this methodology, see Mintzberg’s Appendix C 
(1973).

4 Our presence at all the companies was greatly appreciated. By the end of the week, the em-
ployees had given us nicknames like “the rubber-bands” or the two detectives Dupond and 
Dupont in Herge’s Tintin series, as a result of the close relations to the managers.

5 It would have been relevant to include an analysis of how the time span between our study 
and the other three studies included in this paper effect the comparison. Another aspect that 
would have been worth some consideration is the cultural aspect as our study was conducted in 
Sweden while the other three in US. Due to the limited scope of this paper these analysis have, 
however, been left out of the paper.

 6 Time for transport, lunches and activities classified as private are not included in this table.
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APPENDIX

Appendix 1. Chronological record

CHRONOLOGICAL RECORD  Date:  Managers name:

Time of day  Medium  Reference
 Time  
(minutes)

 
 

 
 

 
 

 
 

 
 

 
 

Appendix 2. Mail record

MAIL RECORD Date: Managers name:

Reference  Form
 Sender/ 
recipient

 Purpose  Measure Action

   
 
 

 

   
 
 

 

Appendix 2. Contact record

CONTACT RECORD Date:  Managers name:

Reference  Medium  Purpose  Participants
Initia-
tive

 Time 
(min)

Place
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Network to Bridge the Gap between the Managing Director  
and the Environmental Manager 

INTRODUCTION 
Over the last years major attempts have been made to encourage small en-
terprises1 to improve their environmental performance. The reason for that 
is that environmental questions has become a strategic issue and important 
from a competitive perspective (Porter et al., 1995). Small enterprises are an 
important sector of a nation’s economy. They provide and create jobs, they 
are a source of innovation and entrepreneurial spirit, create competition and 
are the seed bed for business of the future. The problem is that in spite of 
their dominance most small enterprises have little knowledge and interest in 
environmental issues (Hillary, 2000) and have difficulties when it comes to 
integrate environmental work within their activities (Leistner, 1999). 

An Environmental Management System (EMS) provides an effective 
framework for organisations that wish to manage their environmental im-
pacts. Since ISO 14001 is an EMS developed by and primarily for large or-
ganizations, many small enterprises need to develop alternative approaches for 
the implementation of an EMS. For the small enterprises lack of knowledge, 
lack of resources and difficulties in cooperation between key persons in the 
company are significant problems for implementing important project such 
an EMS. To use small enterprises networks as an arena to facilitate the im-
plementation process of an EMS could be an effective solution to overcome 
the barriers that seems to hinder them from doing this (Ammenberg et al., 
1999). 

Implementation of an EMS requires many important changes in an or-
ganisation. The top management should ensure that the changes are clearly 
understood and supported by all employees in the organisation (Chin, 1999). 
For the small enterprises the Managing Director (MD) and the Environmen-
tal Manager (EM) play a decisive role during the implementation of an EMS 
and their cooperation could be crucial for the success of the implementation 
process. 

 The overall purpose with this paper is to study the driving forces and the 
barriers for small companies using a network as arena to facilitate the imple-
mentation of an EMS. The questions that I try to elucidate in this study are: 

1) How do the Managing Director (MD) and the Environmental Man-
ager (EM) perceive the driving forces and barriers during the implementa-
tion of an EMS in a SME network? 

2) Could the network play a role in bridging possible gaps between the 
Managing Director (MD) and the Environmental Manager (EM) in order 
to facilitate the implementation of an EMS? 
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FRAME OF REFERENCE 
Driving Forces and Barriers to ISO 14001 Implementation 
The British Standard, BS 7750, launched on 6 April 1992 was the first environmen-
tal management standard (EMS) to be produced in the world (Rothery, 1993). 

An environmental management system (EMS) has been defined as “that part 
of the overall management system that includes organizational structure, planning 
activities, responsibilities, practices, procedures, processes and resources for develop-
ing, implementing and maintaining the environmental policy”. An EMS is based 
upon the circular ‘Plan-do-check-act’ model for continual improvements (Dalham-
mar, 2000).The five core elements of ISO 14001 components are: environmental 
policy, planning, implementation and operation, checking and corrective action and 
management review. Within the literature about EMS implementation in general 
and about ISO 14001 adoption by small enterprises in particular, a number of driv-
ing forces and barriers have, explicitly or implicitly, been presented as essential dur-
ing the implementation process. The different driving forces and barriers are derived 
from empirical studies and conceptual discussions. In table 1 and table 2 the driving 
forces and barriers are presented. It should be noted that the driving forces and bar-
riers are not presented in any order of priority and that it is not claimed that the table 
1 and table 2 contains all the existing driving forces and barriers. 

Rasmus, 2002 : “A driving force for the implementation of an EMS is initia-
tive from individual employees or teams in the company that have interest, 
skills and competences in environmental issues“ 

Biondi et al., 2000: “To comply with increasing legal requirements, the 
desire for competitive advantage, and the need to satisfy customer require-
ments are important driving for the implementation of an EMS” 

Zackrisson et al., 1999: “Competition benefits, demand from owner and 
customer are the most important driving forces for the implementation of 
an EMS according to ISO 14001” 
Heidenmark, 1999 : “Authorities, customer demand, demand from owner 
and competition benefits seem to be important driving forces for a compa-
ny’s environmental work” 

Karlberg, 1999: “More and more venture capital is available for innovative 
environmental-driven companies and finance institutes give interest-contri-
bution and advantageous loans to companies with environmental aware-
ness” 

Kirkpatrick et al., 1996: “Integration of environmental programs can save 
companies money by improving efficiency and reducing the costs of en-
ergy, materials, and penalties” 

Table 1. Findings and recommendations regarding  
driving forces during the implementation of an EMS.
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Chattopadhyay, 2001: “Implementation of organization management sys-
tems requires top management support” 

Biondi et al., 2000: “The most significant barrier for small enterprises is 
the indirect costs incurred by the amount of time that management has 
to devote to EMS implementation and by the lack of human and technical 
resources that small enterprises have at their disposal when tackling envi-
ronmental management problems” 

O’hEocha, 2000: “An effective environmental management system that 
results in real improvements in environmental performance relies on com-
mitment from top management” 

Lipovatz et al., 1999: “ Lack of top management support, employee re-
sistance to change, lack of training and education of employees and the 
increase in paperwork are important difficulties according to the implemen-
tation of an ISO system ” 

Hutchinson et al., 1995: “The general awareness of environmental legisla-
tion and regulation is low in small enterprises” 

Hillary, 1995: “Small enterprises are unreceptive or unable to interpret the 
relevance of the environmental legislation to their business” 

Barrier et al., 1994: “lack of financial capacity to meet the implementation 
costs and maintenance costs of systems based on ISO standards is a major 
problem for small enterprises” 

Moreno-Luzón, 1993: “A lack of time and a lack of experience amongst man-
agers are significant barriers for an EMS implementation”

 
Table 2. Findings and recommendations regarding  

barriers during the implementation of an EMS. 
 
Networks to Support Small Enterprises 
A network is a set of autonomous organisations that come together to reach 
goals that none of them can reach separately (Chisholm, 1998). According 
to Trist (1983), inter-organizational networks perform three basic functions. 
The first function is regulating and assuring appropriate orientation, value 
maintenance, and organization of the network. The second function is de-
veloping a shared appreciation of a desirable future and of trends and issues 
that emerge over time. The third function involves providing infrastructure 
support through expertise in organizing, maintaining, and managing the net-
work. For the managers of small enterprises, to be involved in a network, can 
mean a variety of interaction and activities such as personal contact network 
(Knoke et al., 1982), social networks (Starr et al., 1990), business networks 
(Donckels et al., 1997) and marketing networks (Piercy et al., 1995). Small 
enterprises working together in groups find collaboration useful and efficient 
way of adopting environmental management systems (Biondi et al., 2000). 
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METHOD

Interviews was chosen in order to investigate the research questions that are central 
to understanding what makes ISO 14001 implementation successful in small en-
terprises engaged in a network, i.e. how do the Managing Director (MD) and the 
Environmental Manager (EM) perceive the driving forces and barriers during the 
implementation of an EMS? Another question that was investigated was how the 
network could play a role to bridge the gap between the Managing Director (MD) 
and the Environmental Manager (EM) in order to facilitate the implementation 
of an EMS? 

 The small enterprises taking part in the study represent different technologies 
and make a variety of products. In the study we used the following principal criteria 
when selecting the eight case companies: 

• They should be small companies (10-100 employees) 
• They should be engaged in the same network 
• They should have a special interest to use the network as an arena to facilitate 
the implementation of ISO 14001 

Seven small enterprises were identified working together in a network. All the seven 
companies were willing to share information about their ISO 14001 implementa-
tion process. In the paper they will be referred as company A, B, C, D, E, F and 
G. The study has collected data through fourteen deep interviews with the Man-
aging Director (MD) and Environmental Manager (EM) in the companies that 
are forming the network. For the companies the MD and the EM are different 
persons. The EM for these companies is also the production manager. The seven 
companies taking part in the network are noncompetitors, represent different tech-
nologies and make a variety of products. Here follows a short description of the 
case companies 

Com-
pany

Founded
# emplo- 

yees

Turnover
million 

Swedish 
Crown2 

Quality 
sSystem

Business 

A 1943 36 47 yes manufacture profiles from soft 
copper to high strength steel 

B 1992 52 16 no manufacture modern forest 
machines

C 1980 21 14 yes manufacture fine mechanic 
products 

D 1964 22 13 yes manufacture chairs for disa-
bled persons 
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E 1987 39 30 no roofing solutions in non-fer-
rous metals (zinc, copper, 
stainless steel and aluminium) 

F 1950 54 71 no industry installations of heat 
and sanitary technology 

G 1963 41 28 no manufacture products in stain-
less steel mainly to the boat 
industry 

Table 3. Summary of background of the participating companies. 

RESULTS AND DISCUSSION

Driving forces and barriers during the implementation of ISO 14001 
The respondents, i.e. the Managing Director (MD) and the Environmental Man-
ager (EM), in each company were asked to rate how they perceived different driv-
ing forces during the implementation of ISO 14001 on a four-point scale where, 
1= do not agree at all, 2= do not agree, 3= agree and 4= agree very much. Table 1 
shows a summary of the answers regarding the driving forces (see Chapter Frame 
of reference). As for the driving forces the respondents were asked to rate using the 
same scale how they perceived the different barriers during the implementation of 
ISO 14001. Table 3 shows a summary of the answers regarding the barriers (see 
Chapter Frame of reference). 
 

Driving forces Managing Director
(MD) Average value

Environmental Manager 
(EM) Average value

Authorities 3,38 2,50

Economical benefits 2,50 2,63

A demand from the owner/s 2,50 2,50

Customer demand 2,25 2,50

Initiative from the employees 2,25 2,25

Competition benefits 2,13 2,50

A demand from the financiers 1,14 2,14
 

Table 4??. Driving forces for implementing ISO 14001. 
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Barriers The Managing Director
(MD)  

Average value

The Environmental 
Manager (EM)
Average value

Time consuming 3,38 3,25

Low participation by personnel 2,50 2,63

High demands on documentation 
routines 

2,75 3,00

High cost 2,63 2,63

A lack of knowledge concerning 
environmental work 

2,63 2,88

Difficult to understand the envi-
ronmental legislation 

2,63 2,63

No support from management 2,13 3,00
 

Table 5??. Barriers for implementing ISO 14001.

As shown in table 1, for the MD , ”authorities” seem to take the first place as a 
driving force for the implementation of an EMS while “economical benefits” is 
the most significant driving forces for the EM. An explanation can be that it is the 
MD who has the directly contacts with authorities when it concerns new laws in 
generally and environmental related ones in particular. While it is the EM that has 
the responsibility for the production in this type of companies and can see certain 
economical benefits with environmental work as e.g. more efficient production 
systems or producing more sustainable products that use less material and energy. 

Both the MD and the EM consider “demand from the financiers” as very un-
important driving force. Economical benefits and growth are what financiers want 
to have in the first hand and not a better environment. Both MD and EM seem 
to be agreed that” initiative from the employees” is not a significant driving force. 
Almost all MD and EM mentioned the “network” as one of the most important 
driving force in order to start the implementation process of an EMS. 

 An analysis of the data concerning barriers, see table 3, shows that MD and 
EM to be agreed that “time consuming” and “high demands on documentation 
routines” are significant barriers for the implementation of ISO 14001. While EMs 
consider that “No support from management” is an important barrier, the MDs 
consider it as no significant barrier. Generally the EMs perceive a higher level of 
barriers than the MDs and here the network can play a bigger role, for the member 
companies. Since it is the EMs that experience most obstacles, a sub network where 
the EMs analyse and discuss possible solutions for very specials problems could be a 
very effective way to help the companies to overcome the most difficult barriers. 
 
Differences Between the Managing Director and the Environmental Manager 
Another way to study the driving forces and barriers for the implementation of an 
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EMS is to analyze how different the MD and EM experience the driving forces 
and barriers. 

Out of figure 1 you can separate between two types of company. The first type 
contains companies A, B, D and G where no important difference between MD 
and EM is observed. The second type contains companies C, E and F where MD 
and EM show important differences on how they experience driving forces and 
barriers during the implementation process. 

Figure 1. The gap between the Managing Director (MD) and  
the Environmental Manager (EM) concerning how they perceive  

driving forces and barriers during the implementation of ISO 14001. 

An analysis of the first type of company that contains A, B, D and G, there is not 
any big differences between how MD and EM experience the driving forces and 
barriers. A resemblance for these companies is that their MD is directly connected 
to the production process and has its background in the production department. 
For these companies driving forces and barriers exist but are not too consider-
able or too slight, they are somewhere in the middle. It is only the EM for the 
company G that experiences a higher level of barriers. Out of the interview with 
the EM of the company G we established that the company had an important 
environmental aspect that they had to deal with. The process water was of such 
quality that it has to be improved in the near future and the techniques that exist 
are still expensive. This was one of the issues that worried the EM of the company 
G and he saw some difficulties to solve that problem. 

The second type of company contains C, E and F and are characterised by that 
the MD and the EM have entirely different ideas about how important the driving 
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forces and barriers are for the implementation of an EMS. But there are also certain 
differences between these companies. The MDs for companies C and E think that 
there are not many driving forces while the EMs for these companies thinks that 
there are enough driving forces. The DM and the MA for the company G experi-
ence much more barriers than the MD and the EM for the company C. We find 
the biggest difference between the MD and the EM in the company F that is our 
biggest company in turnover and number of employees. The MD of the company 
F experiences many important driving forces and few barriers while the EM thinks 
that there are some driving forces but the number of barriers is very high. This 
company had precisely changed the MD. 

To answer the question on how the network could play a role to bridge the gap 
between the MD and the EM in each company in order to facilitate the imple-
mentation process of an EMS we need to analyze the companies C, E and F in our 
network (figure 1). Differences in MDs and EMs perceiving of driving forces and 
barriers during the implementation of an EMS seem to have different reasons and 
need different support from the network to bridge the gap. 

The MD of the company C has a clear strategy about the implementation of 
an EMS. He thinks that there are not important driving forces and there are not 
needs to work for a full ISO 14001 certificate. He is aware of the barriers but does 
not see them as a big problem, they will easily be solved when the decision will be 
taken in order to become ISO 14001 certified. Since the EM for the company C 
experiences a great deal of driving forces and barriers, the network can have a role 
that can be split in two steps. The first step is to get the EM close the MD through 
participation in the network activities around environmental projects and in the 
second step, when a decision is taken in order to become certified, effectively use 
the network as a resource to implement the EMS. 

The company E is the most difficult to handle in the network. Since the MD ex-
periences many barriers and few driving forces and the EM has been changed during 
the project it has been difficult to get continuity in the implementation process of 
the EMS. The network would be able to contribute with decreasing the gap between 
the MD and EM by helping the company to build a stable environmental team to 
secure continuity in knowledge for the EMS implementation process. 

Even if the company F seems to show a big difference between the MD and 
the EM among the studied companies. The MD was new in the company when 
this study was done. The interview shows that he has the implementation of an 
EMS among the most important tasks. He was also used to the environmental and 
quality management system and had knowledge about how to handle the imple-
mentation process. It is just a matter of time before the EM get closer to the MD 
in order to constitute an effective team to work toward the same goal that is to be 
ISO 14001 certified. 
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CONCLUSION
Environmental Management System (EMS) has recently become a strategic issue 
and important from a competitive perspective for small enterprises. 

We can see that larger companies require more and more that their suppliers, 
that often are small enterprises, are working actively in to getting an ISO 14001 
certificate. But as the study shows, this is not an easy task since there are few driving 
forces and many barriers. For small enterprises to be apart of a network and use it as 
an arena for implementation of ISO 14001, it can be an innovative way to achieve 
the ISO 14001 certificate with relatively small resources and also with good results. 
Our study shows that ”authorities” and “economical benefits” are the most impor-
tant driving forces, while “time consuming” and “high demands on documenta-
tion routines” are significant barriers for the implementation of an EMS. 

The role that a network can play to facilitate the implementation of an EMS is 
different for the different companies. In one hand the network can provide advan-
tages, such as cost reductions or environmental knowledge, for the small companies 
in order to overcome the barriers mentioned above. In another hand the network 
can create an arena for the actors from the companies involved in the environmen-
tal work in order to improve the communication and reduce the gap between dif-
ferent actors in the same company during the implementation process. 

FOOTNOTES

1 The definition of small enterprises varies considerably from country to country, and from institution 
to institution. In this paper I define Small enterprises as firms with a maximum of 100 employees.

2 Swedish Crown =1,0 Euro, date: 27/12- 2002
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