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ABSTRACT
Understanding how innovation happens in firms and how it contributes to economic growth and
prosperity is a major policy preoccupation. The worldwide statistical community, led by the OECD and
Eurostat, agreed in the early 1990s to co-develop a statistical approach to support the measurement of
innovation in firms. This framework, known as the Oslo Manual, has been used in more than 80 different
countries, with national statistical organisations and research institutes adapting the core set of guidelines
to country-specific idiosyncrasies and user needs. The framework has proved its value in the context of
microeconomic analysis of business performance and plays an important role in the statistical programme
of work of several countries in the OECD and beyond. However, there are significant measurement and
interpretation problems with the data, often resulting in some paradoxical results, especially at a macro
level. Innovation can be a fuzzy and highly subjective concept. It therefore needs to be operationalised in a
meaningful way for the users of the information, but also to ensure that survey respondents understand
what they are being asked about and provide the requested information in a consistent manner, so that
appropriate comparisons and analyses can be made. For this particular reason, the Oslo Manual has been in
constant evolution, as part of an ongoing international effort, to ensure the robustness of the approach and
the validity and internationally comparability of the results, building on a wide range of research and
validation methodologies.
This report documents the outcomes of a project using cognitive interviewing and testing methods
across countries to carry out a diagnosis of the framework and make recommendations on how it should be
improved. The use of cognitive testing techniques is not new to the field of innovation statistics, but this
report also shows an application not only to specific questions, but also to the basic concepts and
definitions promoted by OECD. By developing and implementing in-depth interviews with business, this
report describes how business managers, the target of innovation surveys, perceive and report innovation.
The findings indicate that the Oslo framework has largely succeeded at capturing how firms perceive
innovations but also highlight some significant degree of rejection and confusion about some concepts and
their implementation in surveys.
The project has also assessed a number of approaches for dealing with some of the limitations
identified in the scoping interviews, proposing the use of new question approaches and even suggesting the
use of vignette as possible mechanisms for addressing the inherent subjectivity of responses. It is expected
that the outcomes of this project will be of high relevance to the international statistical community and in
particular the organisations and authorities in charge of review and updating official guidelines on the
collection and reporting of innovation statistics. The findings contained in this report are intended as a
contribution to joint OECD/NESTI and Eurostat work on the revision of the Oslo Manual.
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EXTENDED SUMMARY OF KEY FINDINGS AND EMERGENT RECOMMENDATIONS

Improving the measurement of innovation
1.

Worldwide, innovation surveys and related business innovation questions in R&D and other types of
surveys take as reference the OECD/Eurostat guidelines for measuring innovation in firms, as
contained within the Oslo Manual (OECD/Eurostat, 2005). Innovation surveys have been carried out
in approximately 80 countries, thus raising legitimate interest in establishing how the Manual has
performed and identifying which are the potential areas for further improvement. In particular, it is
relevant to review how the manual is implemented through the questions that are being asked in the
surveys to confirm whether they are indeed providing responses that address the intended questions
and do so in a comparable way across countries.

2.

Since 2010, the OECD has been reviewing how the framework is put into practice and how effective it
is at collecting internationally comparable data on the proposed concepts, definitions and
classifications. One major element of this review work, carried out under the auspices of the OECD
Working Party of National Experts on Science and Technology Indicators (NESTI), is the cognitive
assessment of the main elements contained in the Oslo Manual. By carrying out an examination of
innovation survey concepts and questions, the aim is to better understand how companies think about,
manage, and account for activities related to innovation, in order to evaluate current innovation survey
concepts and questions and to make recommendations for further improvement and new question
development.

3.

This project thus seeks to develop the basis for a shared understanding of cognitive and related
differences in survey responses across countries and their potential drivers, identifying the cognitive
barriers faced by survey respondents, setting out priorities for improvement and proposing and testing
potential solutions that countries may consider adopting within their surveys.

The practice of cognitive testing for innovation surveys
4.

Based on the review of the available evidence, cognitive testing has played a significant role in the
implementation of the measurement framework for business innovation. The surveys have been
primarily developed by a community of practice with a primarily thematic rather than methodological
interest on innovation and their growth has been supported by a strong policy agenda which, although
fundamental to the diffusion of innovation surveys, has limited the scope for fundamental
methodological work. Nonetheless, question testing has been a key preoccupation since the early days
of the Oslo Manual. The evidence gathered through this phase of the project has highlighted that the
performance of questions has always been a major consideration by innovation survey practitioners.

5.

Resource and coordination considerations are partly responsible for the relatively small numbers of
reported cognitive studies applied to innovation surveys worldwide. Furthermore, it is important to
note that experiences have been built over several waves, pilots and small cognitive testing exercises.
There is indeed a broadly shared understanding of what the main problems are, albeit with significant
differences when it comes down to implementation and decision on which approaches work best in
practice and in what contexts. Incremental revisions of questions and explanatory guidance have, by
7
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and large, been one of the most significant contributors to quality improvements, as well as attention
to item non-response, which has been the main mechanism for detecting problematic survey areas.
6.

Like any relatively successful statistical initiative, innovation surveys have built within them a high
degree of inertia. The very rapid process of innovation survey practices, diffusion and
internationalisation has led to a tacit acceptance of the transferability of testing results from countries
that have implemented surveys for a number of years to different contexts and languages. It is not
uncommon for the European Community Innovation Survey questions and questionnaires – the best
known model for implementing the Oslo Manual guidelines – to be near-literally translated for local
use and several respondents to the OECD questionnaire declared they saw no need to test within their
countries if a model survey was already available.

7.

Most countries recognise the usefulness of cognitive testing with firms (as a necessary pre-condition
for an effective survey), but some have also pointed out the high opportunity costs and pointed to
instances where it has not made a substantial difference and the difficulty of generalising to what
happens in actual survey conditions. As highlighted by some comments shared by practitioners,
cognitive testing is a form of qualitative research and its findings and conclusions are not necessarily
representative of all survey respondents in the population. Study findings therefore, should not be
viewed as statistical findings per se. Their usefulness can be realised in terms of the problems and
issues that the testing identified and their possible solutions. Testing findings provide important
insights into respondents’ reactions to questionnaires, ease of answering questions, accuracy of
responses and respondents’ interpretations of certain terms and definitions.

8.

Cognitive testing has been applied in this project in two different and relatively novel forms, firstly as
a mechanism for assessing the relevance of the OECD/Eurostat framework for measuring business
innovation among business themselves, and secondly as a tool for assessing the formulation of
questions in an international setting.

Cognitive testing of innovation concepts and definitions
9.

Within this project, a total of 51 cognitive interviews were conducted with firms based in Belgium,
Sweden, Portugal and the United States and other Europe-based firms contacted by the Europe-based
consultant working for the OECD. The aim was to assess how innovation in general and the Oslo
Manual concepts in particular are viewed by firms, and the consistency across these. These interviews
were split into two samples. Both protocols are very similar, with slight changes made by US officials
due to interview time limitations based on US Census Bureau feedback. A total of 28 interviews were
conducted in the European sample and 23 in the US sample. Of the total 51 enterprises interviewed by
both groups, 15 were active in manufacturing and 36 in the service sectors, thus ensuring adequate
coverage of innovation in services. The companies’ representatives who participated in the interviews
were mostly senior managers with knowledge and experience that span the breadth of their
companies’ activities.

10. The combined results from the European and the US samples provided new insights on the way
companies view their innovation activities and how the Oslo Manual definitions capture those. The
findings from both samples point to a significant role of innovation in achieving long-term goals and
consequently being part of firms’ strategies. The main reasons mentioned by both samples were
related to competitiveness, differentiation, efficiency, flexibility, and the ability to adapt to changes in
the market to meet customers’ needs.
The role and perceptions of innovation within businesses- what defines an innovation?
11. Business innovation strategies are decided at a high level, confirming the need to direct survey efforts
to the top of the organisation, which may often not lie within the country of reference, but at head
8
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office level. While decision making related to innovation tends to be kept at the higher levels of
hierarchy, in some cases it is shifted to subsidiary level in order to better cater to local market
characteristics. Moreover, there is a tendency to listen to ideas coming from bottom to top, but still,
the final decision is mostly at the top level, trying to combine different interests in favour of a more
global approach.
12. Some innovation concepts are fairly easily understood with limited explanations, in particular the case
of product innovation (both as goods and services). When asked to give any example of innovation,
the majority of interviewees in both samples referred to what could be considered a product or a broad
type of process innovation. Few referred to the concepts of marketing or organisation innovations as
such, although many examples provided did fit under the former in particular.
13. The concept of business model innovation, a feature in some of the management literature but not in
the Oslo Manual, was noted in a number of cases. Many respondents, especially in the European
sample, also included business models as a different type of innovation.
14. Common descriptors used by respondents involved product and process innovation, the idea of new
and improved, role of technology, rewards / benefits and competitiveness, which were very similar
between the two samples. There was a tendency among US interviewees to put more emphasis on
outcomes, mentioning that innovation leads to lower costs, efficiency, and performance.
15. Overall, respondents appeared to agree with the Oslo Manual approach to require that an innovation is
implemented in the marketplace, but fall short from requiring that an innovation is successful.
However, US-based companies appeared to be more likely to restrict their interpretation of innovation
to cases in which it results in some form of technical, commercial or financial success.
16. Both samples discussed the notion of rewards and benefits, in the sense that innovation should bring
higher profits, be sustainable and commercial (be successful), leading to progress, growth.
Interviewees in both samples stated that their enterprises had introduced an innovation that was later
considered to have failed, and could come up with examples. As part of the discussion on failure,
some also argued that although innovations failed, they resulted in some form of success by creating
knowledge and learning that could be later used in another context. Reasons given by the two samples
for failure had a different focus: while in the European sample reasons were more concentrated on
internal reasons, like costs, return on investment and lack of internal resources, in the US sample
reasons were more concentrated on external factors, such as competition and distribution.
17. The US sample were asked to discuss the link between risks and innovation: smaller companies were
more concerned with risk than larger ones. Both samples reiterated the idea of competitive advantage.
The US sample, in particular and possibly influenced by the larger average size of firms interviewed,
was more concerned with leadership in the market, being the best in the market, maintaining a
proprietary position. Moreover, respondents in the US sample mentioned the role of customers in
innovation, the importance to meet customers’ needs or even to anticipate these needs and to create
value. Answers from the US sample related to the concept of innovation were generally more “market
oriented”.
Different views on the required degree of novelty
18. Both samples raised the discussion between the concepts of new and improved. There appears to be
general dissatisfaction with the concept of “significantly improved” due to its potential vagueness (and
value judgement posed on the “improved” notion). On the other hand, respondents find it easy to
relate to the notions of incremental and more novel types of innovation. Most participants from the US
sample indicated that “innovation” is not the same as “improvement”, stating that an innovation is new
or unique. “Innovation means to be unique, to create something; while improvement means the
addition of a new feature.” While the European sample gave more examples using both new and
9
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improved, the US sample was more oriented towards the idea of “new”. Both samples characterized
innovation in terms of impact.
19. For a majority of respondents, “only new to firm” innovations are not particularly relevant and
innovation corresponds mostly to “new to market” and “new to world”, but these concepts and in
particular the latter, do not appear to come naturally to respondents unless prompted.
20. Regarding the technology dimension of innovation, while there is a clear recognition that innovation is
not necessarily of a technological nature, reported examples typically include a reference to the
adoption of some type of advanced – often IT-based – technology. The term “advanced” was not
explored in any detail.
21. The vast majority of respondents in the European sample believe that innovation does not have to be
originally developed in-house, but can comprise a mix of in-house, purchase, purchase of licenses,
outsourcing, paid R&D, partnerships research institutes, universities, etc. Respondents from the US
sample had a similar answer, either developing in-house or purchasing. As mentioned above, the
concept of imitation was not proposed for the likelihood it would generate rejection.
Types of innovation – some confusion
22. Respondents found the definition of product innovation according to the Oslo Manual to be useful, but
were critical about some aspects. For example, the notion of changes, adaptation and significantly
improved were found unclear, and were alluded to as rather subjective. Some argued that it should be
quantifiable. US respondents often considered the aspect of “characteristics or intended uses” as very
relevant. There were some doubts about the inclusion of services under product innovation by the US
sample, suggesting that some respondents may tend to think of “products” as goods, and may need
extra assistance in applying the definition of product innovation to services. There was also some
degree of confusion between product and process innovation, when respondents from both samples
gave examples of process innovation when asked for product innovation. This indicates that this
distinction may not be clear for some types of activities, at least until both definitions are presented.
23. The concept of process innovation was challenging for many respondents from both samples. Many of
the examples volunteered were related to organisational innovation as defined in the Oslo Manual.
Although both samples stated that the definition resonated with their line of business, there was still
some confusion even after the definition was introduced. This confusion is related with the overlap
between the concepts of process and organisational innovation, as well as, to a lesser extent, between
process and services innovation, this last one in particular for the US sample. The US respondents
linked process innovation with continuous improvements. Most examples for the US interviewees
were related to introduction or use of technology, mainly IT related to improve efficiency and also
examples related to manufacturing processes.
24. The concept of organisational innovation proved to be quite challenging, and few respondents were
able to come up with examples when first asked. Once the definition of organisational innovation
according to the Oslo Manual was introduced, respondents from the European sample changed their
original examples, which they had classified as process innovation into organisational innovation. The
US sample also indicated overlaps between process and organisational innovation. Moreover, for the
US sample, organisational changes are not necessarily innovative, but an adaptation or imitation (first
to market vs. first to firm). For others in the US sample, organisational changes are just not considered
innovation. What was considered “no-innovation”, but only an improvement in terms of organisational
innovation for the US sample was often regarded as innovative in the European sample. These
findings pointed out that for the US sample “new to firm” in terms of organisational innovation might
not be considered an innovation.
10
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25. The proximity and recurrent confusion between the process and organisational innovation concepts,
particularly outside manufacturing activities emerges as a key challenge. Organisational innovation
tends to overlap with process innovation and seen as connected, either as one driving the other or
occurring in parallel. Organisational innovation was clearly the one that respondents gave fewer
independent examples of, particularly in the US sample. This is a finding that is consistent with the
observed correlation found through micro data analysis in other recent OECD projects.
26. As for marketing innovation, some interviewees from the US sample had a similar reception to that of
the definition of organisational innovation, and described their marketing activities as not necessarily
innovative, but more “traditional” methods. Respondents from both samples gave examples involving
price, online features (ordering, downloading for a fee) and the use of social media. While the
European sample gave more examples related to pricing, the US sample gave more examples related
to promotion activities, in particular through digital media. It was suggested that the Oslo Manual
definition of marketing innovation is missing one aspect of distribution, namely channel design.
27. Some firms in the business-to-business market do not see marketing as relevant, and tend to say it is
not applicable in their case. Moreover, many respondents from both samples do not see marketing
activities as innovation. There was also some confusion between organisational and marketing
innovation, in particular in the area of customer services, as well as between marketing and product
(services) innovation, and between process and marketing innovation.
Records of innovation activities
28. Several categories of innovation expenditures (software, equipment, R&D, design, IP rights, licenses,
training, collaborations, alliances, etc.) were considered relevant by respondents, but it would be
difficult to differentiate the activities related to innovation from the regular ones. Records are
incomplete at best for both samples. Information on employees’ certifications and skills is generally
not tracked by firms in the US sample, but tracked by firms within the European sample. Most
common expenses for both samples were related to additions of software, property, plant and
equipment, in particular software related to IT. The second most relevant expenditure for both samples
was related to design activities and advertising, market research. On the other hand, respondents from
both samples found the idea of design vague and asked for clarification.
29. There is no predominant approach for record keeping on innovation activities (some respondents said
they have a very detailed system while other said they don’t) and staff skills, with some use of records
at project level, but not necessarily classified as innovation. Purchased components were easier to
track than innovation costs incurred internally.
30. Few companies in the US sample said they maintained formal innovation metrics, but mentioned a
series of metrics used to measure innovation success, which may or may not be associated with
innovation activity. Moreover, the US sample also mentioned the use of qualitative measures to
evaluate success.
Phase 2 of testing – identifying potential solutions and addressing some gaps
31. The second phase of cognitive testing followed from the results of the scoping interviews to
investigate the potential to address some of the issues and challenges identified in that phase,
formulating some questions to be tested as well as introducing a number of more experimental
approaches for validation purposes. The main objective of this new round of interviews was to gain a
deeper insight into a few areas of innovation activities previously tested, but which were not clear to
respondents, or which were interpreted in different ways, requiring further clarification. Moreover,
innovation expenditures have proved to be a difficult topic to test in innovation surveys, depending
both on the enterprises’ accounting systems and the level of details maintained in their innovation
11
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activities. Furthermore, design, one example of innovation expenditure, has not a common definition
or interpretation among countries, had been identified at the scope of the project as one of the
priorities for testing new questions. The technique of vignettes was introduced as a rather speculative
attempt to both review in a less time demanding way a series of concepts not fully tested in the
scoping phase, and also as a means to compile a compact set of “low consensus scenarios” which
might be used in the future to test differences in firms’ prior views about innovation and their impact
on self-reported responses.
32. A total number of 28 companies from different countries were approached and interviewed with the
objective of further understanding concepts that were not clear for many respondents in the previous
phases, as well adding new concepts not tested before, such as design. For logistic reasons, all
countries that participated in this phase of the project were European.
33. In this round of interviews, it was decided to use a combination of survey-like questions, followed by
probes, exploratory questions and vignette descriptions with item-based set questions on them. Two
different questionnaires (A and B) were used in order to be able to test a range of different possibilities
and questions, covering basically very similar topics, but structuring the questions in a different
format. The topics covered comprised: type of innovation and potential consolidation; innovation
activities and innovation expenditures; innovation outcomes and success; and use of and interpretation
of design. In questionnaire B, the possibility of distinguishing between the concepts of development
and implementation was explored as a potential solution to the problem identified in the scoping phase
that firms struggle to separate innovation efforts from regular activities. This approach proved to be
unsuccessful, as respondents failed to make or even note the distinction.
34. A mix set of vignettes were used, covering the main topics which proved to be most challenging in the
two previous scoping interviews conducted in Europe and in the United States. These topics related to
helping understand the distinction between different types of innovation, including product, process,
organisation and marketing as in the Oslo Manual and business model innovations as a “wild card”;
technical and non-technical innovation; improvements, incremental innovation vs. radical innovation;
new to firm vs. new to market, and innovation vs. non-innovation activities. The vignettes helped shed
lights on the instances where there is broader disagreement among firms about what constitutes an
invitation. As a result, they can be helpful indicators of response heterogeneity and response validity.
Emergent recommendations arising from the testing project
A degree of caution regarding the cognitive testing method
35. It is well understood that the purpose of cognitive testing is not to provide a statistically representative
description of a given population, but to contribute to the assessment of the tools used to that end and
gain insights on the phenomenon under analysis. Cognitive testing has a major relevance as a tool for
early detection of problems with questions to be used in surveys. Successful cognitive testing is thus a
necessary but not sufficient condition for the validity of an instrument.
36. Cognitive testing results are necessarily based on the interviews of firms willing to discuss innovation
related topics with interviewers. It is not possible to engage firms to participate in cognitive interviews
without a realistic description of what the subject will be. Some degree of caution is therefore required
as it is questionable whether the evidence collected from cognitive surveys can be fully illustrative of
potential responses and biases experienced by so-called ‘non-innovating’ firms. Participation in
cognitive interviews is voluntary and potentially correlated with a higher propensity to innovate, a
better capacity to recognise and describe innovation, as well as a potential tendency to set a higher bar
or threshold on what is an innovative company or an innovation. One aspect to consider, for example,
12
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is that firms recruited for cognitive interviews on innovation, often with a strong innovation track
record and proprietary rights on those innovations, will for obvious reasons tend to be more dismissive
of less ground-breaking, imitative types of innovation.
A role for vignettes in future testing and surveys?
37. The use of a limited set of vignettes with high discriminatory power can cases provide a useful anchor
for evaluating and interpreting subjective responses about the experience of innovation in the
respondent’s company. The application of this information could range from being a simple tool for
quality assessment (e.g. to identify which companies would require follow up or editing of responses)
through to the potentially more controversial rescaling for estimation purposes.
38. It is recommended to attempt to identify a core set comprising a maximum of 4-5 vignettes with high
discriminatory power - based on the OECD pilot testing of vignettes - for use within future cognitive
testing. It would also be highly informative for the Oslo revision process to have pilot survey data
showing the statistical link between subjective appreciation of vignettes and actual responses as a
mechanism for explaining to statistics users what is the potential impact on indicators.
How to address novelty?
39. Based on the high proportion of firms that reject new-to-firm only as innovation, there may need to be
more emphasis on the reporting of new-to-market innovation. It can be too appealing to report on a
high share of new-to-firm innovators rather than a smaller share of new-to-market innovators. The two
concepts are policy-relevant in their own right. What matters in particular is that firms reply
consistently to the questions. Testing – not necessarily cognitive – should probably focus on
identifying whether the order in which these concepts are asked about matters in practice.
40. Given the lack of a ‘prior’ preferred alternative approach to the expression “significantly improved”,
different potential solutions need testing. Retaining only the concept “new” and dropping
“significantly improved” may be one of them, but then attention must be paid to the dimensions of
novelty since dropping “significantly improved” is a priori unlikely to resolve by itself the
fundamental problem of ensuring consistent answers across respondents. Substituting the conjunction
"and" in place of "or" may be another somewhat narrower alternative. The idea of improvement
measurability (i.e. how does the firm demonstrate the significance of the improvement along key
dimensions) suggested by some respondents also deserves attention.
41. The Oslo Manual presents a rather marked distinction between functional and other forms of changes
to products and processes. Future Oslo revision work should attempt to make more explicit what those
criteria are and formulate them in survey environments. Specific questions asking firms to describe the
various dimensions of novelty may assist in this process. The experience accumulated from this other
related projects on the analysis of design can help formulate these in a more concrete way.
What do results have to say about the introduction of organisational and marketing innovations in the last
Oslo Manual revision?
42. This is a complex question with no simple answer. Cognitive testing of innovation concepts shows
that process innovations are often undistinguishable from a broad set of organisational and even some
marketing innovations, particularly in the case of services. Organisational and some marketing
innovations were probably already reported before as process innovations, to the extent that
respondents viewed the definition of innovation as sufficiently broad and not necessarily R&D-based.
Cognitive testing reveals a significant degree of unease among many – though not all – business with
the concept of marketing innovation. Quite a lot of this is directed to changes in products that are not
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of a functional nature. In addition to this, the use of some methods that may fit the marketing
innovation description may entail radical changes to business models that would probably be accepted
as innovations, while in many cases they represent the adoption/adaptation by a firm of methods
widely used in the marketplace.
43. Based on the evidence accumulated, it would be relevant to proceed with testing a new configuration
for different types of innovation that combined (most of) the traditional process, organisational and
marketing innovations into a single business process innovation category – to reduce the scope for
misclassification – with relevant sub-items underneath that enabled, if required, to draw some
comparisons with past historical data. A revision of the Oslo Manual should attempt to identify a
better mapping of the categories with standard business functions in order to facilitate responses from
companies in different sectors.
44. Understanding the role of design in firms through surveys only requires an approximate, illustrative
definition of what design is or might entail. The cognitive testing study has revealed that in that case
simple questions appear to work. It is recommended to test more systematically and in different
languages questions on the use of design that have already performed satisfactorily in Denmark and
tested by OECD in firms in a few other countries. The link with innovation does not need to be
explicitly asked for but is revealed from analysis of the correlation patterns in the data.
Collecting information on the innovation effort of firms
45. Cognitive testing shows that companies can only identify innovation expenditures when these imply
external purchases linked to defined innovation projects. These purchases are in most cases only a
fraction of total relevant efforts to innovate (most relate to internal development costs). Payroll
information is available by functions but not necessarily linked to specific innovation activities or
projects. On the evidence available, it does not seem possible to collect in a robust manner a full
measure of innovation expenditure or one itemised by types of expenditure.
46. Surveys should try to focus on measuring expenditures on a priori innovation-relevant activities with a
well-defined correspondence in accounting systems. Testing efforts should probably be focused in this
direction. When the information is available from other surveys, data linking should be explored to
avoid unnecessary duplication of information requests. These expenditure questions could be
decoupled from the qualitative questions on what types of innovation activities are incurred by firms.
Concluding remarks and potential next steps
47. This report provides in its final section the outline of a cognitive testing questionnaire, dealing with a
selected number of topics, for individual countries to consider and possibly translate and implement,
with reasonable adaptations, in the course of the preparatory phase of a future Oslo Manual revision.
48. This report has sought to make a practical contribution to future efforts to test and develop new
questions that might conceivably deliver user relevant, more robust and internationally comparable
evidence on the practice of innovation within firms. By putting forward very specific proposals, it
aims to generate a wide debate within the NESTI and other communities with an interest in this topic.
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TESTING INNOVATION SURVEY CONCEPTS, DEFINITIONS AND QUESTIONS: FINDINGS
FROM COGNITIVE INTERVIEWS WITH BUSINESS MANAGERS

1.

INTRODUCTION AND BACKGROUND

1.1.

The context and motivation for the work

The use of surveys of innovation and related questions within R&D surveys continues to grow. It is
therefore timely to examine what is being measured and what could be measured by new questions. This
report brings together the results of an OECD project that has carried out examination of innovation survey
concepts, definitions and questions in order to make recommendations for further improvement and new
question development. The use of innovation surveys is not just a preoccupation of the OECD and the
European Union. It is also a subject of worldwide interest - as revealed by the fact that surveys have been
carried out in approximately 80 countries - and it is an appropriate time to review the questions that are
being asked in the surveys to confirm whether they are indeed providing responses that genuinely address
the intended questions and do so in a comparable way. Some of this work has already been done by
statistical offices and academic researchers that tested questions before using them in surveys. This report
thus reflects the key lessons drawn from gathering those experiences, documenting them, and providing a
synthesis for the information to be more widely disseminated. A preliminary description of the overall
project was presented to the Working Party of National Experts on Science and Technology Indicators
(NESTI) in June 2011 and its objectives and proposed approach were endorsed by the Group.
This report highlights the role of concept development and survey and question testing alongside the
development of the Oslo Manual, the OECD/Eurostat proposed guidelines for measuring innovation in
firms, and their implementation through innovation surveys. Innovation surveys have gone from
operationalising concepts and ideas developed primarily and in first instance by academics to becoming an
integral part of the official statistical systems of several countries. This adoption and diffusion process, in
which statistical offices and research institutes have played a major role, embracing the model and
strengthening its practical dimension, has led to increasing exposure of questions and questionnaires to
input from survey methodologists and there has been a conscious effort to address the types of questions
that have proved more problematic in terms of low item response rates and poor discriminating or
predictive power.
The OECD secretariat has undertaken a literature review of internal and external documents, asking
NESTI members for detailed information and documents on survey testing practices through a
questionnaire circulated in the autumn of 2011. The adoption of cognitive testing tools has become
increasingly common and a core feature in the design and updates of questionnaires in a number of key
countries and regions. For example, cognitive testing is now fully integrated in the process of designing
new versions of the CIS harmonised questionnaire, where a team from UNU-MERIT/Maastricht
University has carried out the development work on behalf of Eurostat in partnership with the CIS Task
Force of EU member states. Testing is also integrated in statistical practice outside the EU in countries like
Canada and Australia where statistical agencies have carried out the work, with the units in charge of the
innovation subject matter working in close cooperation with methodological teams. Some countries within
the EU-CIS framework also apply their own cognitive testing and other pre-test tools and some countries
outside the EU have already or are beginning to consider the use of cognitive testing as they carry out new
innovation surveys.
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One key finding from this review is that while questions have been tested in some detail, there has so
far not been a cognitive assessment of the innovation measurement framework as such. By this we mean an
assessment of the concepts and definitions, as opposed to the particular questions and questionnaires. The
roots to this can perhaps be found in the early stages of the Oslo manual and the first innovation survey
pilots, where there was a very rapid succession of manual development and survey rounds. Throughout this
period, the pioneer framework developers interviewed a number of companies themselves but it was the
pilot surveys that were ultimately treated as the key tests. Expert discussions around further manual
development and the successive rounds of piloting and testing of new questionnaires have led to the
current configuration of the measurement framework for business innovation. This is a gap that this project
intends to cover in its next phase, through an initial, internationally-coordinated round of scoping cognitive
interviewing.
The review of country responses and cognitive testing reports that have been made available points
towards a number of topics which have proved more difficult to capture through questions, and highlight
the (sometimes difficult) compromises and different solutions that have been made to elicit meaningful
answers for questions on different concepts of interest. Different countries have for example adopted
rather different approaches for questions on innovation expenditures, reflecting both their own testing
experiences but also their own interpretation of testing results. These differences in interpretation have led
to very different implementation approaches. In some contexts, even when a question has proved
problematic, there have been broader imperatives taken into account that have led to questions being
finally adopted and implemented.
It is difficult to evaluate what impact cognitive testing has really had on the shape and content of
innovation surveys and how a different approach might have resulted in a different set of guidelines,
definitions and model questions. There are numerous examples of revised and abandoned questions as a
result of testing, but it is also interesting to note what little role it appears to play on the higher level
discussions about the framework and its policy use, becoming somewhat part of the background operation
of statistics gathering. There is also a clear risk, in an international domain, that testing gets taken for
granted. In the course of this work, several examples were encountered in which individuals responsible
for innovation surveys referred to the availability of model questionnaires as a reason not to do any testing
in their particular contexts. Cognitive and other forms of testing are rarely mentioned as possible
mechanisms for addressing manifestations of problems with surveys, such as poor response rates and
limited comparability across firms, sectors or countries, which directly impact on the use of innovation
surveys as benchmarking tools.
It is equally important to note at this stage of the project the limitations of cognitive testing as an
assessment tool. Complementary approaches, some of which are discussed in this report, can be also
effectively deployed and have provided useful findings in the past. Some of the observed anomalies in
evaluating innovation survey results, particularly in the context of international comparisons, also appear
to be at least partly explained by factors other than question or questionnaire design, and have more to do
with other aspects of statistical methodology and basic data interpretation. These aspects are also being
investigated by NESTI in parallel to this project and are referred to once more in the concluding section.
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1.2.

Terms of reference

Examining innovation surveys and the questions in them is not a new concept. At OECD, NESTI has
considered in the past a number of proposals such as setting up a database of metadata on national surveys,
including the use of the results; the pursuit of co-ordinated national studies using micro-data; and the
examination of possible core indicators for cross-country comparisons. At that time, NESTI decided to
focus then on the first activity, but following the OECD Blue Sky II Forum in 2006 (OECD 2007), the
emphasis on the analysis of micro-data led to a project whose first set of results have been published in a
book (OECD 2009). Going further back, there was considerable debate at NESTI leading up to the
adoption of the first Oslo Manual in 1992 (OECD 1992).
At the very outset of this project back in 2010, the use of innovation surveys was not just a
preoccupation of the OECD and the European Union. It is a subject of worldwide interest and it is an
appropriate time to review the questions that are being asked in the surveys to confirm whether they are
indeed providing responses that genuinely address the intended questions and do so in a comparable way.
Some of this work has already been done by statistical offices that tested questions before using them in
surveys. This project sets out document those experiences and providing a synthesis report for the
information to be more widely disseminated.
In other cases the work may not have been done, or not done in the language in which the survey was
administered. Then, there are new issues that are not currently part of innovation surveys. Questions
concerning fast-growing enabling technologies, intangible investment in innovation, or user-led
innovation, to cite a few possible examples, could be formulated, tested, and eventually used as
supplementary questions in existing innovation surveys or as part of new surveys.
This project was about the practical dimension of concepts and definitions through survey questions,
their testing and the ensuing documentation as well as the use of the measurements resulting from the
questions.
Box 1. Project terms of reference
Overarching objectives





To collect and disseminate across NESTI members the experience accumulated through the cognitive
and related testing of innovation survey questions
To develop a shared understanding of cognitive and related differences in survey responses across
countries and their potential drivers
To identify the most problematic cognitive barriers faced by survey respondents, according to generic
business characteristics (start-ups, SMEs, large firms, R&D and non R&D firms), setting out priorities for
further analysis and improvement



To propose and test potential solutions that countries may consider adopting within their surveys
Summary of project tasks








Review cognitive testing exercises used by countries carrying out innovation surveys. This will be based
on a collection of information by the Secretariat.
Draft a protocol for countries to follow when undertaking early stage testing of the questions asked in
innovation surveys within their countries, their use and the use by companies themselves of internal
indicators and measures to monitor their own innovation activities. Countries will then be invited to
undertake scoping interviews.
Coordinate the testing by participating countries of a few selected questions on innovation. Prepare the
detailed protocol for countries to follow and coordinate translations. Review the findings and inform the
decision by the steering group on which recommendations to adopt.
Coordinate the design and testing of new approaches to ask priority new questions by participating
countries
Draft the final report, including key findings and recommendations.
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1.3.

Outline of the report
This report is structured as follows:


Section 2 provides a review of the available evidence on innovation survey testing, based on a
review of the internal OECD and external, published literature. This section also links the work
on cognitive testing to other areas of quality assessment.



Section 3 provides a description of the testing phase 1 of the project, involving the design and
implementation of scoping cognitive interviews of innovation concepts and definitions.



Section 4 sums the work carried out in phase 2 of the project, where potential solutions to the
challenges and gaps identified in the scoping stage and in the project description have been
piloted.



Section 5 concludes with a number of emerging recommendations on the evidence arising from
cognitive testing work as applied to innovation surveys and proposes a series of steps to take
forward this work in the context of preparations for a future revision of the Oslo Manual.
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2.

REVIEW OF THE EVIDENCE ON INNOVATION SURVEY TESTING

2.1.

Background on innovation surveys and question testing

For an introduction to the subject of innovation measurement and the role of the OECD/Eurostat Oslo
Manual and innovation surveys, the reader is encouraged to refer to Gault (2013). Following a series of
national and OECD reports carried out in the 1960s and 1970s “the need for a better understanding of the
innovation process had become more and more urgent during the eighties”.1 The limitations of R&D as an
indicator of innovation had been flagged by Keith Pavitt2 and patent-based indicators only covered the
inventive step of innovation, leaving aside implementation and imitation. By the time a concerted effort
towards standardising the measurement of innovation was initiated, some countries had already started
national innovation surveys in order to provide more information on the innovation process in enterprises
than available through the traditional surveys on R&D. Jacques Mairesse and Pierre Mohnen credit the
Science and Policy Research Unit (SPRU) of the University of Sussex for being the first institution to
regularly collect information from firms and from a panel of experts on specific innovations, but previous
examples can be traced back to the US National Research Council in the 1930s, the British Association for
the Advancement of Science and the NSF in the 1950s. The IFO-institute in Munich (Germany) had
carried out annual innovation surveys since 1979. According to Godin (2009)3 quoting Statistics Canada,
three innovation surveys were carried out in Canada where two approaches to measuring innovation were
tested in the early 1970s – one expanding the scope of the R&D survey to include other innovation
expenditures (1971) and another approach (1973) collecting data on 202 specific projects. Similar surveys
on innovative activities in enterprises had also been undertaken throughout the 1980s in several other
countries, such as the United States, France, Italy4, the Netherlands, Austria and the Nordic countries. The
Ministry of Industry in Spain had conducted since 1990 the firm-level “Encuesta sobre Estrategias
Empresariales” survey with questions on innovation.
Given the policy interest and the challenge of comparing results internationally, the OECD began
work to standardise national innovation surveys. Interest in a manual grew out of the above mentioned
concern to capture innovation activities beyond traditionally measured R&D inputs and outputs such as
bibliometric and patent-based indicators, to build a more detailed picture of the process of innovation
within firms and their role within the innovation system. The OECD direct involvement in innovation
surveys started in a 1988 discussion on an initiative by the Nordic Fund for Industrial Development to
collect innovation data for the region. The basic paper of the workshop, written by Keith Smith from the
Innovation Studies and Technology Policy Group of Norway, set out a conceptual framework for
developing innovation indicators and tested through a coordinated set of surveys on the technological
innovation activities of firms in the four Scandinavian countries. The approach was very much framed in to
1.
2.
3.
4.

OECD (1994). Internal OLIS document DSTI/EAS/STP/NESTI(94)4
OECD (1976). “The measurement of innovation related activities in the Business enterprise sector”,
OECD/DSTI internal discussion paper DSTI/SPR/76.44.
Godin (2009). “The rise of innovation surveys: measuring a fuzzy concept”. Project on the History and
Sociology of STI statistics, Working Paper No 16.
In 1987-1988 the Italian National Statistical Institute (ISTAT), in collaboration with the Institute for
Studies on Scientific Research and Documentation of the National Research Council (ISRDS-CNR),
carried out a survey of technological innovation in Italian manufacturing industry. The aim of the survey
was to investigate the process of technological innovation and its impact on firms with a reference period
five years 1981-1985.
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the Schumpeterian5 and National systems of innovation frameworks. The measurement framework was
revised during a second workshop in Oslo in 1989 and presented to the OECD Working party of National
Experts on Science and Technology Indicators (NESTI). After that meeting NESTI recommended the
preparation of a draft manual for the OECD member countries. Keith Smith and Mikael Akerblom drafted
the document. The theoretical development and analysis that went into the preparation of the Oslo Manual
guidelines has been described by Smith(1992). The draft was discussed and amended by OECD members
in 1990 and 1991, and adopted and published in collaboration with Eurostat in 1992, the first set of
guidelines for collecting and interpreting data on technological innovation, better known as the Oslo
Manual (OECD 1992).6 The manual ended up focusing on the so-called technological dimension of
innovation. It has proved possible to access some detailed information on the testing carried out in the very
early days of innovation surveys. Approximately 75 testing interviews were carried out by the research
teams for CIS1 across a number of countries. This entailed a test of the questionnaire which often involved
more than a single respondent from each company as an additional consistency check. 7 Details about this
work are provided in further below.
This formal standardisation effort ran in parallel to a project launched by the European Union
(involving Eurostat and DG XIII of the Commission) in 1991 with the aim of developing a European data
base on the enterprise level on innovation (the Community Innovation Survey, CIS).8 In the first stage of
the project, a model questionnaire for innovation surveys in member countries was developed in cooperation with the OECD. It was pre-tested in five countries and discussed in a number of expert meetings,
the first one of which took place in 1992. An EC/OECD Joint Seminar on Innovation Surveys soon
followed in April 1993 to examine the comparability of innovation survey results. The results of the
Italian, French, German and the Nordic surveys, all carried out before the adoption of the Oslo Manual
were compared in an internal paper prepared for that meeting. The task proved difficult because of
different industrial classifications, sampling procedures, ways of presenting results from apparently similar
questions, weighting methods, etc. This led to an effort principally led by statistical offices to set out
guidelines for tabulating and compiling results from national innovation surveys.
The first CIS model questionnaire questionnaire was described as an “operationalisation of the
concepts and questions proposed in the Oslo Manual”. At the time, there was already a clear recognition
that innovation surveys were moving towards a de facto standardisation of innovation definitions and the
way they were used in questionnaires. This was broadly seen as a positive development towards addressing
very different survey approaches and questions that challenged the comparability of results. Documents
presented at NESTI nonetheless state that some ideas were not easily translating into every language and
cultural differences resulted in different interpretations of the same words. For example, such documents
note the impossibility of providing an absolute criterion for defining an innovative firm and the difficulty
in distinguishing between "new" and "technologically innovative" with certainty.
After an extensive literature review of background documents on the origins of innovation surveys,
only partial and implicit references were found to have been made to the practice of survey testing, none of
them using the specific terms of “cognitive testing” or “cognitive interviewing”. For example, the
summary record for the OECD/EU workshop held in 1993 indicates that for the French and German cases
“the experience from the pilot phase showed that question 14 from the EC/OECD questionnaire on the

5.
6
7.
8.

Schumpeter (1934). The theory of economic development. London: Oxford.
OECD (1992). OECD Proposed Guidelines for Collecting and Interpreting Innovation Data, Oslo Manual,
Paris.
Personal email communication from Prof. Keith Smith.
For a through presentation of the evolution of the CIS, please consult Arundel and Smith (2013)
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length of the various stages in the product life cycle did not work well.” No similar comments are found
for other countries.
The evaluation of the CIS phase 1 carried out by a team from Aalborg University and published in
19949 noted that “The process of initiating and developing the CIS was not an ideal one in which a series
of different phases (creation of a conceptual framework, creation of a common questionnaire, development
of guidelines for implementation and sampling, implementation across member states, creation of the
database) followed each other consecutively and in a moderate pace”. One of the recommendations from
this evaluation was to “create a revised pre-tested questionnaire to be implemented in all EU countries
(using the lessons gained during this first round of the CIS”.
It soon became apparent that OECD countries were adopting the Oslo Manual definitions in different
ways in their surveys. Canada did not follow the EC/OECD questionnaire in its survey although it
followed developments very closely. With different surveys and approaches, much of the focus then turned
to the harmonization of outputs – e.g. tabulations and elimination of differences due to sampling, sectoral
or size structures, rather than inputs. That legacy is still present today, particularly in the coordination work
for reporting innovation survey results principally carried out by Eurostat for EU countries (under
statistical regulation) and by OECD for the purposes of collecting data for reporting in its biennial
publication, the Science, Technology and Industry Scoreboard and coordinated research projects (e.g. the
Innovation Microdata Project) and its selection of innovation indicators www.oecd.org/sti/inno-stats.htm.
In addition to this output focus, the initial experiences in implementing the Oslo Manual quickly
focussed the attention on what had been perceived to be the most problematic areas with regards to sources
and questions. The measurement of the cost of innovation activities was one of them. It was reported to
NESTI in 1995 that item non-response had been big and the R&D part of the expenditure had in some
cases been inconsistent with R&D expenditure collected under the Frascati Manual guidelines. Asides
from sampling and estimation issues which are nowadays well known contributors to these differences, it
was noted that problems were probably due to ways of posing the question and insufficient instructions in
the CIS and related national surveys, although the conceptual structure of the question did not appear to be
fundamentally under challenge. The recollection of those involved in the early studies is that firms “could
either answer [the question] with a high degree of accuracy or not at all”. Still to this day there are
differences of opinion regarding the weight placed on the opinions of firms that could not answer it.
A recommendation was made to improve the question in future surveys, with a future version of EU
common questionnaire developed simultaneously with the revision of the Manual and also field-tested so
that necessary changes could be integrated into the Manual. The preoccupation with expenditure questions
was also reflected in the EUROSTAT project to start the preparation of the next harmonized innovation
survey, which noted the importance of adapting questions as far as possible to the companies’ own
reporting possibilities. The pilot was based on interviews with firms.
The other area of priority focus for the Eurostat harmonised questionnaire was the extension of
innovation surveys to the service sector. The expansion to services was a key theme in 1995 and brought
about a discussion on how best to incorporate notions of non-technological innovation which were deemed
more prevalent in services. Australia played a significant role in driving this debate, as demonstrated by its
development of a broader framework and its piloting of additional questions. The OECD/Eurostat work
then turned to investigate which service industries could be included and to being exploring a departure
from the definition of innovation tied to technological innovation towards including other types of
innovation in order to make the concept suitable for the service sector.

9.

Executive summary available in http://cordis.europa.eu/eims/src/eims-r11.htm
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While the cognitive testing of questions still failed to feature prominently as a proposed methodology,
the discussions led to widespread agreement that more examples of innovations and “non-innovations”
should be developed to facilitate companies’ reporting. For example, it was noted that the distinctions
between the subcategories of innovation, between innovation and non-innovation borderline activity, and
between technical and non-technological innovation should be illustrated by a full set of examples for both
manufacturing and the services.
Table 1. Technological innovation in CIS2
Manufacturing sector survey

Service sector survey

Technological innovations comprise implemented technologically
new products and processes and significant technological
improvements in products and processes. An innovation has been
implemented, if it has been introduced on the market (product
innovation) or used within a production process (process innovation).
The product or process should be new (or significantly improved) to
the enterprise (it does not necessarily have to be new to the enterprise's
market).
Technological innovation requires an objective improvement in the
performance of a product or in the way in which it is produced or
delivered. The following changes are not technological innovations:
- improvements of products that make them more attractive to the
purchasers without changing their “technological” characteristics
- minor technological changes of products and processes or changes
which does not have the sufficient degree of novelty
- changes of products and processes, where the novelty does not
concern the use or objective performance characteristics of the
products or the way they are produced or delivered but rather their
aesthetic or subjective qualities

Technological innovations comprise implemented new or significantly
improved services and new or significantly improved ways of producing
or delivering a service. An innovation has been implemented if it has
been introduced on the market or used in producing or delivering
services. The service should be new (or significantly improved) to the
enterprise (it does not necessarily have to be new to the enterprise's
market).
A new or improved service is considered to be a technological
innovation when its characteristics and ways of use are either completely
new or significantly improved qualitatively or in terms of performance
and technologies used. The adoption of a production or delivery method
which is characterised by significantly improved performance is also a
technological innovation. Such adoption may involve change in
equipment, organization of production or both and may be intended to
produce or deliver new or significantly improved services which cannot
be produced or delivered using existing production methods or to
improve the production or delivery efficiency of existing services. The
introduction of a new or significantly improved service or production or
delivery method can require the use of radically new technologies or a
new combination of existing technologies or new knowledge. The
technologies involved are often embodied in new or improved machinery,
equipment or software. The new knowledge involved could be the result
of research, acquisition or utilisation of specific skills and competencies.
The following changes are not technological innovations if they are not
directly related to the introduction of new or significantly improved
services or ways of producing or delivering them: (a) organisational and
managerial changes such as the implementation of advanced management
techniques, the introduction of significantly changed organisational
structures and the implementation of new or substantially changed
corporate strategic orientations (b) the implementation of a quality
standard such as ISO 9000

Examples of innovation and exclusions
In custom production (production of single products on order), a
criterion could be that the planning of the product includes
construction and testing of a prototype or other research and
development activities in order to change the product's attributes.
Change in clothing production is very largely a matter of fashion. For
these firms, rapid introduction of the latest colours and cut is a key
element in their competitiveness. But colour and cut do not change the
essential characteristics or performance of clothing, Technologically
improved products here almost always involve the use of new
materials diffused by the textile industry and, before that, the chemical
industry. (e.g. introduction of drip-dry shirts, or “breathable”
waterproof mountain gear, is a technological product innovation).
The implementation of a quality standard such as ISO 9000 is not
technological innovation unless it is directly related to the introduction
of technologically new or significantly improved products or processes
The re-titling and repackaging of an existing soft drink popular with
older people, to establish a link with a football team in order to reach
the youth market, is not technological innovation.
New models of complex products, such as cars or television sets, are
not product innovation, if the changes are minor compared with the
previous models, for example offering a radio in a car.

Examples of innovation:
- Use of cellular phones to reroute drivers throughout the day.
- A new computer mapping system, used by drivers to work out the
fastest delivery route
- Introduction of a new switching system that allows the digital transfer
of information across the telecommunications net
- The introduction of smart cards and multipurpose plastic cards
- A new bank office without any personnel where clients conducted
business through computer terminals
- Telephone banking
- Development of customer software packages with various degrees of
support for customers
- The introduction of new multi-media software applications for
educational purposes
- The introduction of qualification procedures for medicine testing
methods

Source: OECD internal document DSTI/EAS/STP/NESTI(97)13
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The available documents highlight some sporadic examples of where the discussion dealt directly
with question design and testing issues. For example, it was discussed whether the term 'innovation' should
be used at all in surveys. At the 1995 meeting of the Voorburg Group, it was suggested that 'innovation'
was an emotive word and that, rather than conducting surveys of innovation, it might be preferable to
develop a taxonomy for inputs and outputs for use in business surveys and then to use the survey
responses, classified using the taxonomy, to deduce changes in inputs and outputs which could then be
attributed to innovation. There is no clear trace in summary records of significant discussions of the
proposal, which suggests that the proposal was ultimately dismissed.
Several references to testing questions and untested questions are found in the documents for the
expert groups working on the revision of the Oslo Manual in 1996. It is however unclear what was meant
by testing in such cases. In the majority of cases it is possible to infer that references to testing should be
interpreted as questions having been used in national surveys or pilots and provided relatively satisfactory
results in terms of item response. There is little concrete, recorded evidence that cognitive testing tools or
other experimental validation approaches, for example split sample approaches, were used by all countries.
The second edition of the Oslo Manual was published in 199710 jointly by OECD and Eurostat. The review
consolidated the experts’ preference for the subject approach, extended the measurement of technological
innovation to services and began to note, as an annex, possible approaches for measuring what were
described as non-technological innovations.
The publication of the second edition of the Oslo Manual preceded the second round of innovation
surveys in the EU (CIS 2), which was carried out in 1997/1998, except for Greece and Ireland where it was
launched in 1999. Following this exercise, a joint OECD/Eurostat seminar on Innovation surveys was held
at the OECD on 30 June 1999. This was held just after the first results from CIS 2 and from other
comparable national innovation surveys had become available, and prior to a more detailed discussion on
questions, questionnaires and survey procedures in preparation for launching the next round of harmonised
innovation surveys driven by CIS. The objective was to have a thorough discussion on the main objectives,
scope and methodology of innovation surveys and the conceptual framework defined in the Oslo Manual.
In light of results collected for service sector firms, participants questioned whether the definition of
innovation as “technological innovation” was appropriate, noting that the meaning of the word
technological portrayed different things to different people. This meeting also led to considering the
integration of information on non-innovators, the role of networks and sources of knowledge and the role
of organisational change.
In parallel to these conceptual developments, question testing became more explicitly ingrained in the
production process.

10.



In the Irish case, a recommendation was made for a pre-testing phase to be built into the
production time schedule, “allowing time to revise the questionnaire on a Pan-European basis.”
The report notes that many enterprises failed to identify with the concepts and terminology of
CIS, especially in the service sector.



For France, questionnaires had been pre-tested using a sample of 34 enterprises. A voluntary
steering group was set up to carry out the interviews in the enterprises. The questionnaire had
been mailed prior to the meetings, with the interviewee filling in the questionnaires without any
specific explanations or preliminary introduction. For the manufacturing sector, it was concluded
that the questionnaire was well understood but some slight modifications were needed to have a
better identification of the nature of innovation and the types of partners for innovation.
OECD/Eurostat (1997). Proposed guidelines for Collecting and Interpreting Technological Innovation
Data- Oslo Manual. 2nd Edition.
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Concerning the service questionnaire, the interviews with the enterprises concentrated mainly on
how to adapt the phrasing of questions which had never been formulated in French before.


In the Dutch case, different layouts of the questionnaires had been tested and external experts in
the field were consulted. The questionnaire succeeded in keeping the respondents interested,
ensuring a satisfactory overall response rate and low partial (item) non-response. No special
translation problems had been met. Statistics Netherlands emphasised the technological
dimension of the Oslo Manual. Indeed the Dutch understanding of the word innovation was
found not to be restricted to pure technological concept, especially in the service sector.

Preparations for a new CIS survey started with the setting up of a Task Force (TF1) whose goal was
to develop the core CIS questionnaire and a list of supplementary questions for the national surveys. The
main tasks were to review the concepts, definitions and wordings used, to review the topics covered in
CIS2 and to consider which new topics should be included, recognizing the importance of allowing enough
time to pre-test the draft questionnaires.
The third survey (CIS3) was implemented based on the reference years 2000/2001. In this survey, the
dedicated Task Force agreed to introduce in this first core questionnaire a different version of the definition
of innovation with the intention of leading to the concept intended by the Oslo Manual.
“An innovation ….is a new or significantly improved product (good or service) introduced to the market
or the introduction within your enterprise of a new or significantly improved process. The innovation is
based on the results of new technological developments, new combinations of existing technology or
utilisation of other knowledge acquired by your enterprise.”
A proposal was made in 2002 – the date of publication of the revised 6th edition of the Frascati
Manual on R&D – to revise the Oslo Manual. The proposal was based on a mini survey on priorities and
options for collecting data on innovation in various countries done by the OECD Secretariat in cooperation with Eurostat. It proposed a review process focused on the five following elements:


Basic definitions of innovations, fully incorporating non-technological forms of innovation.



Questions to be asked in regular innovation surveys (core questions) or regular collections
embedded in other survey instruments.



Other topics of interest for inclusion in the Oslo Manual, such as linkages.



Methodological guidelines.



Policy aspects and user needs.

The paper argued that “the revision should be largely based on an evaluation of the experience of
CIS3 and other innovation surveys, on testing of concepts and questions conducted in the past in certain
countries as well as some further testing”. The importance of testing is further highlighted when the point
is made that “alternative definitions should be tested with enterprises in order to be evaluated before any
choice is made for inclusion into the revised manual”. Among the points raised, one concerns the term
“innovation” and the fact that it was difficult to understand and interpret in different languages. The
proposal thus argued for the search for alternative ways to translate these concepts into a more
understandable language, drawing on discussions with enterprises to get more insight into their own
thinking.
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After the NESTI 2002 meeting, a core group of eight countries (Canada, France, Germany, Italy,
Japan, the Netherlands, Norway, and Spain) co-ordinated by Eurostat and the OECD Secretariat
volunteered to begin working on a set of priority issues which should be covered in the revision of the
Manual. An OECD/Eurostat Workshop was held in March 2003, hosted by the French Ministry of the
Economy, Finance and Industry, to kick-off preparatory work towards the revision of the Manual. At the
workshop it was proposed to pilot surveys for testing different approaches and descriptions of innovations.
After a number of workshops and discussions by the focus groups, a list of recommendations were put to
NESTI in 2004. Amongst those there was a proposal that the Manual should include a descriptive
discussion of questionnaire pre-testing, filtering questions and use of explanatory notes in questionnaires.
The final version of the manual finally published in 2005 did indeed refer to these issues with only a
very summary overview and without making references to specific methodological techniques or
validation tools.
“Some basic rules should be followed when designing the questionnaire for an innovation survey. Each
questionnaire should be tested before it is used in the field (pre-test). Pre-testing can include interviewing
a group of managers or experts concerning their understanding of the draft questionnaire and sending the
questionnaire to a small sample of units. Both steps can be valuable for improving the quality of the
questionnaire. (OM, Paragraph 451)
Other points referred to in successive paragraphs include questionnaire length and layout, question
ordering, trade-offs in using binary or other scales (simplicity vs subjectivity) and questionnaire translation
for international studies.
The adoption of a 3rd edition of the Oslo Manual set in train a process of survey adaptation to reflect
some of the most important changes, particularly those concerning the definitions for different types of
innovation. In many cases, the use of technological innovation for describing product and process
innovation continued to apply in the headings, questions and routings of many national surveys, but most
importantly, this legacy association is still found today in common discussions among innovation survey
practitioners and researchers.
Responding to policy demands, the frequency of Community Innovation Surveys increased from 2004
onwards with a full survey every four years and a reduced survey (CIS light) every two years after the
main ones. The CIS 4 questionnaire (reference year 2004, observation period 2002-04)11 followed closely
the one of CIS 3 and was designed to maintain continuity, to reduce the length and difficulty of the CIS, to
reduce item non-response rates, to improve the usefulness of the data for academic or policy uses and to
follow the revision of the Oslo Manual. To achieve these goals, the coverage of innovation types was
expanded by adding a few new questions, amongst others on organisational and marketing innovation,
revising the questions on innovation activities and expenditures, deleting several questions and altering
several of the CIS 3 questions.
Two major meetings considered the future of innovation indicators. The OECD Blue Sky Forum held
in Ottawa in 2006 on Indicators for Science, Technology and Innovation Policies in the 21st Century. In
the conference volume (OECD, 2007) there is a contribution by Anthony Arundel in which he notes that
international comparisons do not always work, even if the relevant manual is followed. He examines some
of these problems and argues that there are cultural differences in countries that give rise to different

11.

The following surveys followed: CIS2006 was carried out in 2007 with observation period 2004-06, CIS2008 was carried out in 2009 with observation period 2006-08 and CIS-2010 was carried out 2011 with
observations period 2008-10. More detail on the testing of these surveys is provided in another section.
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interpretations of the same questions. This is cited as being one of the reasons for doing cognitive testing
of survey questions in the language that they are to be administered in, in the region of the respondent.12
The role of innovation surveys was discussed in some detail, with emphasis on non-technological
innovation and the role of design. The 32nd CEIES (European Advisory Committee on Statistical
Information in the Economic and Social Spheres) conference in February 2007 soon followed and focused
on the topic of “Innovation indicators –more than technology?”. This seminar was a follow-up of a
previous CEIES seminar held in Athens in 2003 about innovation entitled “Innovation statistics - more
than R&D”. The seminar brought together national innovation statistics producers and data users to review
the results of CIS 4, including methodology, quality, concepts used and comparative analyses; discuss the
new Oslo Manual 2005 and its implementation (new types of innovation, with increased focus on service
industries and on linkages, not just technology); and listen to the uses made and discuss the growing user
needs for the next innovation surveys, including the need for more regular innovation statistics. The
workshop included proposals for new CIS questions and approaches, coming from experts from National
Statistical Institutes and academics experienced in analysing the CIS, including the topics of design
innovation, information on linkages between actors in their development, technology adoption,
commercialization (an output measure, such as the money earned from innovations) and the degree of
novelty of product innovations, eco-innovation and public procurement, strategic issues (in the form of the
objectives of innovation), effects of process innovation (unit production costs, share of sales affected),
demand and markets and better measures of innovative capabilities other than R&D. One proposal by Nås
(2007) made a more radical suggestion to make the survey more inclusive of non-R&D based forms of
innovation by also asking whether or not the firm introduced ‘modifications and minor changes to
productions processes / existing products.
The process of innovation survey internalisation has continued in recent years. A number or large
countries introduced innovation surveys (e.g. Japan and the People's Republic of China - China hereafter)
or introduced a number of innovation survey questions in their R&D questionnaires (e.g. the United
States). Expectations on what innovation surveys can deliver have increased but their use for policy
making is still relatively low, partly owing to the difficulty explaining the results and full reliability and
relevance for standard uses such as benchmarking. Some apparently paradoxical results have been found
which are undergoing analysis. In 2010, as part of an assessment of gaps in the measurement framework
for R&D and innovation, the OECD secretariat proposed to focus on examining existing innovation
surveys and see how survey design and methodologies can be further harmonised in order to enhance the
international comparability of data produced using these instruments.
2.2.

Cognitive testing approaches and methodologies

Cognitive interviewing in context
Cognitive interviewing is a field research method used primarily in pre-testing survey instruments.
This tool, developed in collaboration by psychologists and survey researchers, allows survey researchers to
collect primarily verbal information regarding survey responses. It is used in evaluating whether a question
(or group of questions) is measuring the construct the researcher intends to capture. The evidence collected
through cognitive interviewing/testing can be used to adjust questions before fielding the survey
instrument to the full sample.

12.

The Blue Sky forum also encouraged the pursuit of internationally coordinated microdata analysis as a
mechanism for validating the performance of innovation survey questions and indicators as predictors of
economic performance.
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The importance of cognitive testing in particular and pre-testing and other validation methods for the
measurement of innovation activities is apparent. Innovation is often considered to be a “fuzzy” concept
and daily experience shows that it can be very context and culture-dependent. As the figure below shows,
the measurement of innovation entails a relatively long journey from the theoretical world of concepts and
constructs (e.g. Schumpeterian notions of innovation) through to the empirical world in which they need to
be operationalised and implemented into data collection instruments (e.g. innovation questionnaires,
sampling techniques and resulting microdata and indicators).
Figure 1. Measuring concepts

From Theory to Data
Theoretical world:
Conceptualisation

Empirical world:
Operationalisation
and survey
measurement

Theory

Data file
Processing errors

Response
Concepts
Specification
errors

Measurement & Non-response errors

Questionnaire
Operationalisation errors

Attributes

Question(s)
Measurements &
Operational
definitions
4

Source: Presentation by Gustav Haraldsen to project steering group, Oslo 30 November 2011

Practitioners of innovation surveys are well aware of that fact that a number of potential errors can
diminish the ability of a statistical framework, such as the Oslo Manual and its associated surveys, to
capture innovation and related phenomena of interest:


Innovation concepts can be incompletely characterised into attributes, e.g. by assuming away
relevant types of innovations, or confusing products with activities.



Even well-defined concepts cannot always be easily operationalised into questions or full
questionnaires.



Once the questionnaire is assembled and implemented on the field, the elicited responses may be
biased with respect to the concept or magnitude of interest, inaccurate or simply missing.



Further errors can also take place in the processing of responses and the reporting of the results,
for example by miscoding missing responses as cases of no incidence of innovation, using
inappropriate sampling weights, or by comparing innovation rates across very dissimilar groups
of firms or countries.
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Figure 2. An overview of questionnaire development and testing methods
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The figure above illustrates a number of tools which can be used to assess and eventually improve the
process by which concepts and attributes are operationalised into questions. Information gathering is
required in first instance to establish what information should a questionnaire attempt to capture for a given
measurement purpose. This entails the mapping out relevant concepts and discussions with both data users
and providers. At this stage, the feasibility of merely asking the question should be clearly assessed.
The process of cognitive testing is intended to establish the validity and reliability of a question.
Starting with its wording, the testing should first assess whether the question is adequately
understood/comprehended by the respondent. In eliciting an answer to the question, the respondent needs
to retrieve information, which may or may not be available, accessible, or generable. Respondents may
need to consult records, ask colleagues or work out an answer by drawing on different pieces of
information. The survey instrument should take those necessary steps into account.13 Furthermore, the
retrieval of information may not be sufficient for providing an answer to a given question. This may also
require a degree of judgment. This will pose an increasing cognitive challenge if for example the
respondent is asked to evaluate the impact of an activity vis a vis some counterfactual scenario, which may
in turn be explicit or implicit. The reliability of an answer should also be assessed in principle.
Respondents may be willing to indicate how accurate they perceive their response to be, although in some
contexts there may be significant reluctance to acknowledge uncertainty in front of an interviewer or
business colleagues.

13.

In the case of innovation surveys, there has been a significant trade-off between seeking more accurate and
globally representative responses by asking for input from more than one person in the organisation and the
risk of unit non-response that such an approach entails.
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Pre-testing a questionnaire is a necessary step to ensure that the meaning of the question as formulated
by the questionnaire designer is consistent with the way respondents interpret it. Pre-testing is carried out
by submitting the questionnaire to an evaluation process to assess its ability to collect the desired data.
Cognitive interviewing is one method of pre-testing questionnaires, which allows analysis of the way
responses are given to survey questionnaires by respondents. The cognitive approach to survey
questionnaire design is a relatively new one, and its application to business surveys still lags that in the
context of individual surveys for a number of reasons, in which resource considerations play an important
part. Furthermore, the opportunity cost of time for business managers able to comment on strategic
business issues is particularly high.
A number of methods can be used to assist with and complement the process of cognitive
interviewing.


Behavioural coding is a way to observe and record data about interactions. Coding systems
consist of a set of carefully defined codes, that researchers use to label or rate behaviour as they
observe and code it. Both interviewer and respondent behaviour could be coded. Newer
techniques also use paradata and eye-tracking to identify time devoted to specific items and
assess specific difficulties in providing an answer.



Experimental approaches can be used by applying and comparing separate treatments across split
samples and using quasi-experimental designs. For example, if the objective is to identify the
ability of a respondent to, say, identify expenditures for a particular type of innovation, one
possible test is to try the broad question with a subset and the narrow question with another. By
comparing the differences it is possible to identify the extent of part/whole biases. The
experimental approach has been recently used by Norway to look at the impact on responses of
using a combined R&D/innovation survey and requiring mandatory survey completion.



Validity and consistency tests can involve for example eliciting responses about the same
company from different respondents. This method was used in the first innovation survey round
and has been used recently in the international LSE/Mackinsey study of management practices.14
Validity can be assessed in terms of an indicator ability to predict outcomes of interest.



Response and non-response studies can be used to assessed the validity and consistency of
results, and identify mechanisms for correcting some potential biases. Non-response surveys have
been used in the context of innovation surveys for a number of years among countries with
relatively high non-response rates. The experience with these surveys appears to have been
mixed. In some cases they have not led to significant adjustments, apparently confirming the use
of “missing at random” assumptions. Incomplete response rates in non-response follow up
surveys may however suggest that it is only respondents at the margin that are captured in those
follow up surveys, and as result, bias adjustments will be by construction inadequate.



Feed-back methods can finally be used to study on an ex-post basis the results of innovation
surveys. Debriefings and call backs are commonly used tools which avoid distorting the actual
survey completion by introducing an observer through the process.

Survey methods research is indeed multi-faceted, encompasses several possible techniques of a
qualitative and quantitative nature.

14.

See for example Bloom, Nick and John Van Reenen (2010). “New approaches to surveying
organizations”. American Economic Review: Papers & Proceedings 100 (May 2010): 105–109
http://www.aeaweb.org/articles.php?doi=10.1257/aer.100.2.105
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Cognitive testing in some detail
According to the “Guide to conducting cognitive interviews of survey questionnaires” developed by
Adriana van Cruysen and Anthony Arundel, adapted by the former for the purposes of this project.
According to Willis (1999), “cognitive interviewing is effective in terms of “bringing out” issues and
problems in questionnaires that the questionnaire designer has overlooked. The idea is that before
attempting to field a survey, the questions are “tried out” on several individuals who are representative of
the population to be surveyed and that “more questions are asked” (to probe) to ensure that the concepts
are expressed effectively and that the researcher is able to minimize response error to the extent that the
objectives of the questionnaire can be fulfilled”. It focuses on the ability of definitions and survey
questions to address the following questions:


Does the question look like as if it addresses what it is supposed to measure, from the
respondent’s perspective (face validity)?



Does the question actually measure all relevant aspects of a given construct (content or logical
validity)?



Is the question answered by different respondents in similar ways, and by the same respondent in
different contexts?



Are answers to the question reliable, in the sense of minimising the extent of false positives and
true negatives? Are they accurate?



Does the answer correlate well with or predict another measure of interest?



Do questions minimise the scope for interaction biases

Through cognitive interviewing, the researcher explores how respondents comprehend the
questionnaire, by understanding the mental processes that they go through to answer the questions posed
and enabling the researcher to detect covert and overt problems, and to test survey questions at more than
one point in the design process (Qureschi and Rowlands, 2004). Respondents face a number of challenges
in attempting to address questions as presented to them, understanding what is asked, identifying what is
the content and time scope of the question, managing the logical links between the elements of the
question, retrieving information from their own experience and computing and answer. Interviewees are
known to take shortcuts to minimise such burdens, irrespective of the consequences to the quality of the
answer. A number of other biases may also be inadvertent, when respondents make use of established preconceptions about terms, respond strategically if they see a personal benefit in doing so, refuse to
participate or obfuscate answers if they do not buy into the objectives or implicit values of the research
topic, or simply aim to please the interviewer by guessing what type of answer may be better accepted.
Two main types of cognitive interviewing are described in the literature. In the think-aloud
interview, the researcher asks respondents to think aloud and describe their thought processes as they
answer the survey questions. This technique is considered to be more demanding on the interviewee and
difficult, as even very articulate respondents may find it difficult to express mental processes. The
interviewer often needs to train the respondent in this technique (Collins, 2003). In the use of verbal
probing, interviewers frequently probe about the meaning of specific terms or the intent of specific
questions. Probing questions can take place either after the respondent answers a question, at the end of a
question set or at the end of the interview. These questions are designed to clarify how the respondent went
about answering a question.
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Probes are the main tools used by cognitive interviewers. Experience shows that is typically better for
probes to be used by interviewers who are not subject matter experts in order to avoid leading the
respondent towards a pre-established type of reply. Probes check the elements cited above, such as
comprehension, attitudes and willingness to respond, reactions to questions and possible answers,
confidence in the answer provided, reasons for change in body language. They can be run concurrently (at
the risk of interrupting the flow) or retrospectively (at the risk of incurring in recall bias).
Cognitive interviews tend to involve a single interviewee or at best a number of individuals from the
same organisation or unit, while focus groups tend to bring together individuals across different companies
who may or not know each other. Each approach lends itself better to different types of exploration: the
focus group mainly towards topic exploration and cognitive interviews towards specific questions. Each
approach has its own dynamics, benefits and risks. Compared to focus groups, cognitive interviews are
thought to produce results which are relatively closer to the actual survey response experience that
researchers seek to pre-test.
In this project, this project was interested in exploring the continuum between topics, concepts,
definitions and questions. This has two main facets. A very specific one is how innovation survey
questions capture the definitions articulated in the Oslo Manual. This has been very much the concern of
national statistical institutes as they have pre-tested questions and questionnaires. The intention of our
project was to extend the coverage of such testing (focusing on a number of key questions) to countries
that have never tested their questions, looking specifically at the issue of international comparability in the
way questions are understood. The other facet of the work sits at a higher, more fundamental level. The
key question here is whether companies understand (and possibly talk) the language in the conceptual
framework of the Oslo Manual. This would help assess whether it is sufficient to translate it in plain words
that they can understand, or whether it is a framework that needs tweaking to overcome some of the
recurring challenges that have been identified in the past.
The appropriate tool for evaluating the latter is that of scoping interviewing, a more open ended form
of cognitive interviewing in which the focus is not on the questions that will feature in a final questionnaire
but on identifying what types of questions stand better chances of passing a pre-test. Such scoping
interviewing will basically attempt to:


Learn from firms how they describe change and innovation in the context of their decision
making, who are the people in the organisation who can best describe it (and which aspects) and
how they account for it for a range of different purposes that surveys can draw upon.



Explore in second instance how companies understand the theoretical definitions put forward to
them, based on the Oslo Manual. Although it is not strictly necessary to use definitions in
surveys, it has become common practice to use innovation definitions throughout questionnaires
because they are a useful time and space saving device, assist in the filtering and cross
referencing of questions. The downside is that they bring in a potentially alien language to
“untrained” companies which may bias responses.

To our best knowledge, scoping interviewing has never been applied to innovation surveys. The
following section will set out in some detail what has been tested and how.
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2.3.

Innovation survey testing methodologies and results

Findings from the testing of the first set of internationally coordinated innovation surveys
A great deal can be learned from exploring the very first coordinated-testing exercise of Oslo-type
questions. This section heavily borrows heavily from the Alfred Kleinknecht’s (1993) account of the
findings from a pre-test of the questions first proposed in the Oslo Manual and personal communications
with some members of the research team as well as the report on CIS contained in Arundel and
Smith (2013). The former exercise was carried out five countries (Great Britain, Norway, Denmark,
Germany and the Netherlands) with the objective of assessing whether the proposed questions were
meaningful to respondents and whether independent responses from a same company would produce
consistent results. The international team comprised researchers and experts from the University of
Aalbord (Denmark), the Norwegian Computing Centre, the University of Amsterdam, the IFO Institute and
the Stifterverband in Germany and Eurostat, also in partnership with the Confederation of British Industry.
Testing took place in early 1991 with the aim of finalising an internationally comparable questionnaire for
the first round of CIS (postal) surveys initially intended to take place in 1992. Two main approaches were
developed with the aim of assessing quality: a) allowing respondents to characterise the accuracy of their
responses; b) interviewing separately more than a single person from each company tested. The latter
proved to be particularly difficult, partly due to the burden this implied on firms, but also among small
companies in which only the director/owner was able to respond meaningfully to the questionnaire. Each
research team set out initially to interview 5 firms, and following modifications, each team proceeded to
test a further total of ten companies. Overall, there were a total of 97 interviews distributed across the five
countries.
The structure of this first questionnaire closely resembled what in today’s parlour might be described
as a combined R&D and innovation survey (although without some of the usually requested R&D
breakdowns). The sequence (including some key findings) was as follows:

15.



General respondent and business information.



Questions on R&D activities, asking about intra- and extramural expenditures, direction of R&D
efforts and collaboration: the research team noted the potential impact of national definitions of
R&D for public support purposes. R&D collaboration questions were found to perform less
satisfactorily.



Questions on external acquisition and sales of technology: Contrary to the experience in the
previous Nordic survey, consistency of answers to questions on acquisitions was poor with the
sole exception of the German case. Differences of interpretation were found concerning what
were purchases of advanced capital, services, etc… The questions on technology-related sales
were more objectively defined and were observed to perform well in practice. It is interesting to
note that these questions covering an outward dimension of the open innovation process are
currently missing from most innovation surveys.



Products lifecycle: This question was found to work well.15



Bottlenecks in the innovation process: Open and structured approaches were used to ask this
question. Results from the former were typically vague, but the structured question was found to
take rather long and inconsistencies were found within companies.
This finding contrasts with the comments found in official documents reported in a previous section of this
paper.
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Innovation expenditures: These were defined as “all money spent in 1990 for bringing forward
new or improved products or services or for renewal of your production process”. It was clarified
that that this went beyond the definition of R&D, should include expenditures on projects that do
not lead to successful innovations, and should exclude expenditures for innovation activities
carried out as a service to other firms. A summary of the overall quality results can be noted in
Figure 3, separating the total amounts and the breakdowns across different types of expenditures
(R&D; machinery and equipment; technological knowledge; design and software (sic);
manpower training, trial production and tooling up; and other).
Figure 3. Self-reported quality of estimates on innovation expenditures
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Source: OECD analysis of results published in Kleinknecht (1993), based on 97 interviews.

The interpretation of the results is by no means straightforward. There are at least 30% of tested
companies for which it was impossible to provide answers for a number of reasons. At the other
extreme, around 10% felt confident in providing accurate estimates, although less regarding the
breakdown proposed by researchers. Nearly half of respondents felt they had provided realistic
estimates overall, with an additional 20% being able to provide rough guess-based estimates. The
consistency of answers within firms was found to be variable.
It was noted that response rates would most likely turn out to be lower in a more impersonal
setting like a postal questionnaire.


Product innovation activities and related sales. (See comments below).



Objectives of innovation activities.



Sources of information.

Kleinknecht (1993) highlights some key findings from the work that still resonate with innovation
survey practitioners these days:


There were difficulties in persuading companies to participate. Business participation in surveys
is greatly damaged by questionnaires that are perceived to be too academic. It is important to
recall that the questionnaire was an operational translation into questions to firms of a (fairly
broad) theory-driven representation of the phenomenon of innovation. There was no real
experience of comparing this theory to business internal practices.
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Response biases are likely to be present as innovators are more likely to agree to respond to large
scale surveys. Kleinknecht himself noted that “we run the risk of overestimating national
innovation trends if the rates of response are low”. He recommended the practice of carrying out
a non-respondent survey, as discussed above.



Kleinknecht also anticipated a process by which companies could eventually become accustomed
to answering certain questions, allowing in turn for more complicated questions to be added over
time.16 In the meantime, he concluded that questionnaires should remain as short and simple as
possible, allowing for some routing to enable the extraction of additional information from
innovators.



Contrary to anticipated criticism, it was possible to elicit robust (internally consistent) responses
to questions on new products, which achieved comparable rates of reliability across same firm
respondents to those for standard R&D questions. Companies were also able to answer questions
on the share of innovation products in last year’s sales.



In-person testing may not be a fully reliable guide for assessing innovation expenditures
questions. On the one hand company records may be consulted if enough time is allowed for, but
on the other postal questionnaires may be met by non-response on this particular item, which
could also impact on overall unit response rates.



The innovation questionnaire testing shed additional light on the estimation of R&D in small
companies, where R&D budgets may not exist as such. Companies also tend to ignore written
definitions and respond intuitively about what they consider to be R&D. For larger companies,
several innovation projects co-exist and respondents are forced to aggregate across them. The
quality of this aggregation will depend on the position of the respondent in the organisation.

Cognitive testing of CIS – findings from available reports
This section summarises the key features and findings of the cognitive testing activities carried out for
the CIS by the UNU-MERIT team who has since CIS2004 been in charge of the development of the CIS
core questionnaire, amongst other tasks, in collaboration and discussion with a designated task force of
participating countries. The MERIT team, led by Anthony Arundel, has kindly shared the reports and some
additional material for the purposes of documenting methodologies adopted and key lessons learned from
the experience of cognitive testing.
CIS2004
The CIS2004 report is the first available documented description of survey pre-testing since the 1994
article by Kleinknecht. The report by Arundel and Bordoy (2005) starts by noting the imperative to follow
best practice in questionnaire design, including layout and wording as the design seeks to address problems
associated with previous waves. The following four principles are cited:


16.

Each question must be written in simple, unambiguous language, contain only one question (no
hidden sub-questions), and not overlap with other questions.
Some observers may regard this statement with some preoccupation, to the extent that it may signal the
possibility that surveys do not simply capture the economic reality of firms but drive themselves the
reporting by firms. Another possible indirect channel is that published survey results drive the debate, the
overall perception of innovation and the formulation of public policy around it, which may in turn
eventually encourage companies to adapt their reporting (and possibly their actual activities) to the survey
standards.
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Wherever possible, all essential information must be included in the question and not on a
separate page or booklet. The stated rationale for this is that all respondents read the definitions
of innovation.



A single respondent should be able to answer all questions. This should help raise response rates,
but it is possible, particularly in large companies, that the information of interest does not reside
in any single person.



The need for the respondent to look up the responses to a question (such as on sales or R&D
expenditures) should be kept to a minimum. The rationale is similar but again it comes with
some disadvantages, namely ignoring quantitative information that may exist in the company’s
accounting systems.

The approach adopted for CIS2004 cannot be considered as using cognitive testing tools proper as no
cognitive testing was carried out by the design team. At this point we ignore what specific testing was
carried out by national teams with the exception of a UK study led by DTI and reported below. The
approach could be better described as an expert validation approach in which the MERIT team proposed a
number of options to national experts in charge of innovation surveys and discussions about the most
suitable formulation of individual questions and their position in the overall questionnaire. The project had
to deal with uncertainty about the final configuration of the Oslo Manual in preparation at the same time,
while dealing with the requirement to (a) include questions on marketing innovation; (b) include questions
organisational innovation; (c) obtain more information on linkages, particularly for collaboration;
(d) improve the quality of the information gathered on innovation expenditures, which was deemed
equivalent to reducing high item non-response rates found in all previous versions of the CIS; and
(e) reduce the length and difficulty of the questionnaire in order to reduce response burden and improve the
quality of responses.
In terms of final results, questions were included on organizational and marketing innovation and an
extra question was asked about the firm’s most important cooperation partner. The Final CIS-4 did not
include questions on the outputs or effects of marketing innovation, and only limited questions on the
effects of organizational innovation, due to the decision by the national experts to follow CIS-3 more
closely. The question on expenditures was divided into a first section that only requested nominal level
responses and a second section that only asked for interval level data for four expenditure categories. The
CIS-4 was found to be 17% shorter and less difficult than CIS-3, even with the addition of extra questions
on organizational innovation. The suggestion to use a two-year reference period was rejected by the
national experts who preferred to keep consistency with CIS-3 in using a three-year reference period. In
addition, CIS-4 included some additional changes:


Each main type of innovation (product, process, organizational and marketing) was broken down
into sub-types, with separate nominal level questions asked for each of the four main innovation
types.



The question on innovation sales share was combined to provide a more logical structure that
avoids asking respondents to provide a percentage of percentage.



Several minor improvements, sub-question deletions, and sub-question additions were made to
the questions on the effects of innovation, information sources, cooperation partners, and
hampering factors.



The questions on property rights were substantially simplified to a nominal response level. This
was primarily done to reduce the questionnaire length.
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CIS2006
The CIS-2006 was the first recent CIS wave to be, to our knowledge, subject a fully fledged, coordinated and documented cognitive testing exercise. Testing for this survey focused principally on output
and input measures of organisational innovation; process innovation and business user-innovation. The
Amadeus database was used to randomly select firms in the desired manufacturing sectors and size range
(between 250 and 1000 employees). The register information was used to contact the firm by telephone in
order to obtain the name and email address of the relevant person (R&D manager, head of product
development, or process engineer). The relevant contact person in each company was sent an invitation to
participate in a telephone interview. After a few days the persons were asked by telephone whether they
were interested in participating and if yes, an appointment was set up. 38 firms were selected,
30 successfully contacted with 20 refusals, and 10 interviews completed in four countries: five interviews
in the Netherlands, two in Finland, two in Portugal, and 1 in Denmark. Sixteen firms in the UK were
contacted, but none agreed to be interviewed. The average interview length was 60 minutes.
The following appear to be the key findings from the preparatory work:


Main markets: Respondents were able to give accurate estimates of the percentage of their total
sales to other divisions, other firms, and to individual consumers.



Organizational innovation. An option for standardizing responses across countries is to ask firm
respondents if a specific type of organizational innovation was introduced in the observation
period of the last three years or before this period. Seven out of ten respondents could estimate
the date of introduction. The others found it difficult to answer the question because change was
either too gradual or too continuous. An alternative method of standardizing organizational
innovation was tested, in which respondents were asked to compare the organizational structure
of their firm against European best practice in their sector. All but one of the respondents could
answer this question, but further probing showed that the quality of their responses was
problematic and based more on the overall economic performance of their competitors than
specifically on organizational practice. Questions about the effects of organisational innovation
were deemed unsuccessful. Four of the respondents could not answer any of the questions, while
the others could only answer because either 100% or 0% of employees or processes were
affected. The most difficult question was the input measure of expenditures on organizational
innovation. Two different formats of a question about the development of organisational
innovation were tested: the format used for product and process innovation (who develops), and
an alternative format that asked about the source of ideas for organizational innovations. The
format provided very different answers. The firms ‘develop’ the innovations in-house, but the
ideas for the organizational innovations mostly come from sharing ideas with other firms or from
studying best practice. Comparability with the ‘who developed’ questions for product and
process innovation would probably be improved by using the “source of ideas” format, since the
interpretation of ‘develop’ for organizational innovation appears to be closer to ‘implementation’.



Process innovation: Firm respondents were generally able to indicate whether their firm had
introduced a process innovation that was first to the world. They also knew if their firm had
applied for a patent for a process innovation, but this was very infrequent (none of them had),
suggesting that the question was not worth asking. A question on person-months to develop a
process innovation was unsuccessful. Questions about output measures of process innovation
were asked in interval format and through categories. Interval level questions were unsuccessful,
with only a minority of respondents able to answer each question. A majority could answer the
categorical version, but most of them ticked 80% to 100%, suggesting that the categories would
be poor discriminators. However, the interviews with firm managers found that a large
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percentage were unable to provide answers to the proposed questions (percent employees
affected, percent of goods produced using organisational methods, percent of processes affected,
expenditures on organisational innovation).


Questions on product modification (user driven) were also tested. Most of the modifications
reported were done in order to adapt the final product to the needs of the customers or in order to
fit the components into their own products. The cost of these modifications was very variable and
difficult to measure. None of the respondents assigned these costs specifically to R&D costs.

CIS2008
The main challenge for the round of survey development for CIS2008 was to fully meet the
requirements of the third revision of the Oslo Manual (OECD, 2005), which primarily involved including
more extensive coverage of organisational and marketing innovation and ‘non-technological’ innovation.
As noted above, several additional questions on non-technological innovation had been pilot-tested in
national surveys as part of CIS 2006. (Arundel et al, 2009). The results of these tests, plus additional
cognitive testing of questions in interviews with managers by several National Statistical Offices (NSOs)
and MERIT, were used to develop the CIS 2008 questionnaire.
Testing of different options for a process novelty questions showed that firm managers were able to
answer a simple question on whether or not any of their process innovations were new to their market or
sector. However, more in-depth questions were unsuccessful.
Policy users expressed a strong interest in a separate question on industrial design in a question on
innovation activities. Several versions of a question were field tested by MERIT in interviews with 20 firm
managers, but none gave consistent answers. For this reason CIS 2008 did not include a question on
industrial design as part of the question on innovation activities. The discussion highlighted that the
guidance on how to cover industrial and other types of design, although covered both in the Frascati
Manual and in the Oslo Manual, was often contradictory and confusing.
The CIS Task Force extensively evaluated the questions on organisational innovation, using the
results of the CIS pilot tests, interviews with firm managers, and the preferences of academic and policy
users. Several of the questions that were tested in CIS 2006 were deleted, including the question on ‘who
developed’ the innovation and the question on linkages between non-technological and other types of
innovations. A few questions were altered. The definitions of the different types of organisational
innovation were revised to increase the separation between business practices and changes to work
organisation. Germany’s analysis of the CIS 2006 pilot versions of these questions showed that there was
unexplained overlap between the question on business practices and the question on workplace
organisation. This could have occurred because the question on business practices included examples of
workplace organisation. The definitions were subsequently revised so that the question on business
practices only referred to procedures and the question on work responsibilities included all worker-related
organisational changes. On the basis of the pilot surveys for CIS 2006 and the needs of academic users,
two new sub-questions have been added to a question on the objectives of organisational innovation:
‘improve the ability to develop new products or processes’ and ‘improve communication or information
sharing’.
Two types of marketing innovation were added (product promotion and pricing) emulating standard
theories of marketing, based on the four “P’s”: packaging, promotion, product placement, and pricing. The
section also included three questions on the objectives of marketing innovation.
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For CIS2008, four countries (Bulgaria, Romania, Portugal and Sweden) conducted pilot studies using
at least one of the pilot question modules. All four countries tested questions on marketing and
organisational innovation while Romania also tested a module on knowledge management. Romania,
Portugal and Sweden conducted face-to-face interviews.
CIS2010
According to the report by the MERIT team in charge of developing the CIS 2010 questionnaire
based on the comments of a Eurostat-led CIS Task Force (Arundel et al, 2011), all proposed changes to the
main section of the CIS 2010 questionnaire underwent cognitive testing, with the exception of a few minor
changes in wording. The testing was conducted in two phases. The first phase tested all but three proposed
questions for the main section of the questionnaire. A question could completely fail the first phase, pass
but require revisions that were tested in the second phase, or pass without revisions. In addition to testing
three new questions, the second phase of cognitive testing was primarily used to retest questions that had
been revised in response to the first testing phase. The first phase of cognitive testing obtained results for
21 respondents from interviews by MERIT and ZEW (the German CIS Task Force partner). In addition,
Statistics Finland obtained mailed responses to queries on the proposed new questions from 6 enterprises.
The second round of cognitive testing obtained results from 16 interviews conducted by MERIT.


The first round of cognitive testing showed that many respondents did not have a clear concept of
a service innovation and could not differentiate it from a goods innovation. As a result, the new
question included a preamble that defined both goods and services innovations.



Who developed product innovations: Four changes were made to this question: The new version
differentiated for the first time between goods and service innovations. The instruction to only
tick one option was changed to ‘tick all that apply’. A fourth option was added on ‘adapting or
modifying goods or services originally developed by other enterprises or institutions’. The
activities of the enterprise were also separated from those of the enterprise group. This complied
with the instructions to ‘answer all further questions about your enterprise only for the enterprise
for which you are responsible’. It also provided better data on the actual activities of the
enterprise. The respondent’s ‘enterprise group’ was then combined with ‘other enterprises’,
instead of with the respondent’s own enterprise.



Optional question on novelty of product innovations: The most important request of the European
Commission for this wave of CIS was to introduce a question that could identify if each
enterprise’s innovations were only new to their country, new to Europe, or world-first
innovations. The purpose was to improve comparability across countries. Phase II tested two
versions. The version included in the proposed CIS 2010 questionnaire was deemed by the
research team to have performed very well.



Who developed process innovations: This was the process equivalent to the question for product
innovations. Although there are three different types of process innovations, the question was not
changed to obtain separate results for each of them.

CIS 2012
Cognitive testing has recently started for the CIS2012 questionnaire. Under the framework of the CIS
Task Force, Belgium, Sweden, Germany, Portugal and Iceland have begun to carry out cognitive tests of
new questions in cooperation with the UNU-MERIT team working for Eurostat. The key areas subject to
analysis cover expenditures related to innovation, the use and importance of IP strategies and innovation
appropriation methods, the role of government procurement in driving innovation and the impact of
innovation on business growth.
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Specific national experiences in CIS countries
United Kingdom
The Centre for Business Research at Cambridge University carried out a pilot survey in 2004 for the
CIS4 on behalf of the UK Department of Trade and Industry, combining postal and telephone survey for 4
different groups of firms. 23 companies provided the required information through the postal
questionnaire, which reflected rather poor response rates. 6 companies agreed to telephone-based follow up
interviews. The sampling frame chosen for the survey was the Dun & Bradstreet UK Marketing database.
The sample of companies in the manufacturing and business services sectors was drawn using stratified
random sampling, stratified on both sector and employment size. The sample was selected with equal
numbers below and above 250 employees. Amongst the smaller businesses the questionnaire and telephone
interview was typically been conducted with the Managing Director. For the larger businesses, either the
MD, company secretary, or other directors were interviewed.
The research team found a very positive response to the definitions and examples on innovation. One
reported that innovation is the product of experience and do not necessarily require new technology.
Another said that their innovations were in the way skills were combined and the service product was
created, but was put off by the bold phrase ‘new technological developments’ – so answered no to product
innovation. Some respondents appeared to have misunderstood the question by mentioning that new
versions of existing products had been excluded from the definition, as well as research into new market
opportunities as an excluded activity that was an important part of innovation activity. More problems
were reported for the question on ongoing and abandoned innovations. Half of telephone interviewees
reported difficulties in reporting expenditure data. The notion of a central innovation budget was not
common – which meant that the financial figures as requested were not readily available. It was not always
clear what expenditures should be classified as “innovation”. One firm put “not available” in some of the
boxes because it felt unable to split the expenditure between the innovative and the non-innovative
element. Some companies mentioned the difficulty of obtaining the innovation expenditure figures. It was
not clear to one whether non-innovators should complete the questionnaire.
According the authors of the report, it is a concern that many respondents felt that the questions “did
not relate to them”, even though on careful reflection they felt they did. Innovation that results from the
application of ideas to offer a new product/service, or a new method of its production appeared to be
played down in the questionnaire. Firms were apparently inclined to say that a new process was not
innovative because they had not developed the technology themselves. The authors concluded that there
may be some virtue in allowing a write-in box so that firms can enter their key innovation (even if they are
not sure whether they count), but they do not specify at which point of the questionnaire this should be
asked.
Norway
Norway undertook cognitive testing of 5 companies in 2005. The experience did not have substantial
impacts on the survey design and was not formally documented. Norwegian S&T experts have expressed
a preference for carrying out experimental studies comparing results across different survey designs (e.g.
as in Wilhemsen, 2013).
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Cognitive testing of non-CIS innovation surveys
Australia and Canada have regularly cognitively tested their innovation surveys. Both countries use
distinct approaches to those adopted by CIS countries. In the Canadian case, innovation survey questions
are found within a thematic Survey on Innovation and Business Strategies. In the Australian case,
innovation questions are periodically included in the Business Characteristics Survey, the structural
business survey for Australia. In both cases the surveys are run by the Statistical agencies in close
collaboration with the ministries in charge of innovation and there is a long tradition of survey testing.
Canada
In 1993, the first survey on innovation and adoption of advanced technologies in the Canadian
manufacturing sector was carried out by Statistics Canada. It was followed in 1996 by a survey conducted
by the Science, Innovation and Electronic Information Division (SIEID) on innovation in the
communications, financial services and technical business services industries. The “Survey of Innovation,
1999” surveyed manufacturing and was the first innovation survey for selected natural resource industries.
The “Survey of Innovation, 2003” concentrated on innovation activities in selected service industries,
including all of the service industries in information communication technology, selected professional,
scientific and technical services, selected transportation services and selected natural resource support
services industries. Since then, two other surveys on innovation were carried out, namely the “Survey of
innovation, 2005” and the “Survey of Innovation and Business Strategy, 2009”.
Questionnaire testing is regularly carried out by Statistics Canada’s Questionnaire Design Resource
Centre. Data accuracy is ensured by conducting one-on-one cognitive interviews, in both official
languages, with potential respondents. Feedback is sought on their overall impressions of and reactions to
questionnaires, including understanding of specific concepts, questions and terminology.
Statistics Canada have provided the Secretariat with an edited version –for ease of outsider
understanding– of their testing report for what was finally named as the “Survey of Innovation and
Business Strategy”. A total of 40 interviews were carried out in the provinces of Ottawa, Halifax, Calgary
and Toronto, lasting approximately 60 to 70 minutes. Only new sections of the questionnaire were tested
on participants. The terminology used in the questionnaire as well as the concepts were the major focus of
the cognitive interviews. Each participant, typically chief financial officers and production managers,
received a copy of the book “Canada: A Portrait” or “Canada: A Yearbook” as a thank you for their input
to the qualitative study.
The testing exercise revealed among other things that the initially proposed title (General Business
Survey Panel) would discourage participation for being too unfocussed and abstract, lacking in purpose.
Test participants suggested that the appropriate business respondent should be the general manager or
president or owner. It was also suggested that it would be important to emphasize, in the introductory
letter, that the survey is interested in information from the entire company and would need input from the
owner/CEO/president, information from finance unit and to a lesser extent, the human resource unit. A
brief statement of the rationale for carrying out the survey was considered very important as well as full
sight of the final results. Regarding the survey instrument, while there was some interest in an internet
version, it was also noted that it would be easy to ignore. Electronic versions would have to be printable if
more than one person had to contribute and there should be an option to save responses and return later to
complete the questionnaire. Help buttons would be beneficial.
The Canadian survey included questions on advanced technologies, a term that some companies
considered as being too subjective – preferring some comparison with others in the industry. Rather than
providing user’s guides, respondents appeared to prefer simple examples aligned to each type of advanced
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technology. The question on process innovation clarifies that the innovation could have been initially
developed by another firm to minimise under-reporting, and explicitly excludes organisational innovation.
Testing revealed problems with the service industry interpretation of the concept of process innovation,
which could alternatively fit under other types of innovation definitions, e.g. marketing. The QRDC went
on to suggest that the process question, as formulated in the Canadian survey, may not need to answer the
question. On organisational innovation, it was sometimes reported that the term was too frequently used.
For both organisational and marketing innovation, it was concluded that it would be impossible to estimate
innovation expenditures as a fraction of administrative or sales costs. The section on “Product, good or
service innovation” was not tested in this survey wave due to time constraints. Testing showed that
companies would systematically interpret products to mean only goods.
Australia
The innovation survey in Australia has been typically integrated as a survey module into its core
business survey, the Business Characteristics Survey (BCS). The advantages of this approach is that that it
is fully integrated in the framework of economic and related business statistics, minimising data linking
problems and the like and ensuring coverage of a wider segment of the population. The downside is the
limited space available for innovation-related questions and providing detailed examples.
2nd round Form Testing: 2006-2007 form development.
The 2006-2007 survey was the first Australian survey for which records have become available to
OECD for analysis. The format of testing for the second round took place using observational studies of 25
respondents in July 2007. Providers (i.e. respondents) were selected randomly from the business register
but only if not on the 2005-2006 BCS. This was supplemented by providers that were on the 2005
Innovation Survey but also not the 2005-06 BCS. Providers were asked to read all questions, but only
answer those which they could complete on the spot or did not have to refer to records to complete. They
were also asked to provide any comments along the way regarding any problems with concepts,
terminology, difficulty of providing particular information and who/where else the provider would go to
obtain answers. After completing the survey form, providers were asked for any further comments on
content, and were then asked any priority questions not already covered in earlier discussions. The average
time taken per interview was 54 minutes. The available material includes a matrix assigning questions to
checks to be made and prompts to determine whether it has been clear to exclude anything already
introduced and to ensure respondents were thinking about innovations in particular and not a broader range
of business activities.
Detailed results are available for analysis on a per question basis, as well as more general comments.
There was a never even split between respondents considering all types of innovation and those not coping
entirely well with the terminology for a number of reasons, including misreading of instructions, different
preconception of innovation terms and those seeking to review previous answers. Interestingly, some
respondents interpreted the term 'significant' as meaning “made a significant difference to the bottom line”,
which runs counter to the mere expectation in Oslo that the innovation needs to be implemented.
Regarding the ease of completing the questionnaire, there were widespread comments, from those
highlighting the ease (although in some cases noting there was a risk that answer could depend on the
person filling the form) or the difficulty in following different concepts but in general welcoming the fact
that not many numbers were requested. These are just some selected examples of the findings from the
testing round. Evidence of the impact of testing on the final questionnaire is not available.
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Business Characteristics Survey (BCS) 2008-09 Form Development
A key concern for this round was the increasing burden and fatigue amongst respondents that
regularly found with the introduction of the innovation module in the BCS. Round 2 (R2) of form testing
was conducted in Perth and Sydney in May 2009 and consisted of 25 personal visits by pairs of BCS staff
to businesses within the two metropolitan areas. The specifications for R2 testing resulted in a 28 page
form with 61 questions. Providers were asked to complete the entire form under observation by pairs of
BCS staff. The majority of visits were completed within an hour. Overall, ABS report that the R2 form
tested very well which is explained by the similarities to the last Innovation-focus form of 2006-07.
However, some long established questions still attracted attention in ways not recorded during past form
testing exercises. While nothing major was uncovered, it showed the value of full observational studies (as
used in R2) over the 'new questions only' approach used in Round 1 (R1).
Questions on collaboration agreements helped identify a formula for “joint production of goods and
services” that worked well for non-manufacturing firms. The prevalence of tick box answers for questions
was appreciated by respondents but there remained a lot of reading required in most questions before a tick
box or boxes could be selected. New wording in the organisational/managerial processes and marketing
methods questions was found to be particularly onerous, not purely because of its length, but also because
it was seen to form solid blocks of text. Suggestions regarding the use of bold or italics to break it up were
common.
2010-11 Business Characteristics Survey
As part of a review of the innovation content of the BCS for this year, Round 1 testing included
innovation questions from previous iterations of the BCS and new questions based on feedback from the
Innovation Reference Group. During the interviews, providers were asked to complete the form as they
would normally and to take a 'think aloud' approach. Their responses and the time taken were documented
and they were encouraged to ask questions or provide comments if they were unsure of any terms. ABS
officers also asked for information from the provider at particular points in the survey to ensure all terms
were understood. Providers were not required to refer to records or other people for these appointments and
were instead asked to advise whether referral would occur in a 'live' situation e.g. financial data.
A total of 23 providers contributed to this report. The time taken to complete the survey form ranged
from half an hour to just over an hour. No significant issues were identified on the question on new or
significantly improved goods or services, though two providers felt that the terms 'goods' or 'services' were
limiting and could fit under either. Questions on operational processes, organisational/managerial
processes and marketing methods failed to raise any issues. Some suggestions were picked up as new
examples for “New media or techniques for product promotion”, e.g. with regards to use of social
networking sites. Questions on the role of third parties on the development of innovations were clearly
understood as well as questions on the degree of market novelty, notwithstanding the matrix structure of
the question which is applied to the four types of innovation. The question on ongoing or abandoned
projects proved more challenging, with a revised wording specifying references to the process of
“development or introduction of any new or significantly improved good/service/process/method…” It is
interesting to note that this formulation avoids the explicit reference to “innovation” as such.
The question wording on innovation expenditures was observed to work well, in particular the text
orientating providers to focus on the innovations reported. This combines all types of innovation and it is
framed as “expenditure incurred on the development of all new or significantly improved goods, services,
process or methods reported”. The notes explicitly allow (“you do not have to…”) the respondent not to
seek exact figures from accountants and ranges were provided with the option to specify an exact amount
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for figures above the highest threshold. It was concluded that for the vast majority of providers, this
question would be answered (previous attempts had been returned with this question left blank by many)
and it would not be onerous for them to complete. There was some uncertainty about the ability of the 'bigspending' providers to come up with an estimate. Given that these relatively few businesses will comprise a
very large proportion of the total dollar figure spend on innovation, it is still unknown how these providers
would respond as testing did not encounter any providers from this group. A simply formulated question
on benefits from “innovations” worked well although some respondents found it too limiting in terms of
options, the addressing of which may instead induce overlap.
The testing also covered the issue of web-based forms. While the move towards web-based forms is
inevitable, a number of limitations were raised by respondents, including the following:


Reminders for completion, to avoid risk of losing the survey in the inbox.



There is an ability to navigate back to questions that have already been answered if need to and
be able to change them.



The survey can be saved at multiple points to allow for it to be completed in stages, or for it to be
sent to other areas for completion if needed.



Would like to be able to print it out if needed.



A side-bar menu to skip ahead and behind to enable the ability to re-read things if need be,
similar to e-tax format would be of benefit.



A preview function to allow those who prefer to read ahead to do so.



A progress bar or some type of information as to how long the survey would take.



It would be easier if it was broken into sections



Auto populated fields for data that is the same as last years.

Other non-EU countries
Korea reported having tested its latest innovation survey with nearly 40 firms. No records were
reported available.
The United States have previously tested innovation related questions in the context of R&D-related
questions. Plans are in train for the testing of Oslo-innovation survey questions in BERDIS and in its new
Microbusiness, Innovation Science and Technology Survey.
The National Institute for Science and Technology Policy (NISTEP) has not carried prior cognitive
testing of innovation surveys. During the preparatory approval process for the J-NIS 2003 survey, the
Statistical Standards Department – currently the Directorate-General for Policy Planning (Statistical
Standards) – asked a large Japanese industrial association to provide comments for the draft questionnaire
and the association collected comments from some member companies. Those comments were reflected in
the design of the final version of the questionnaire and the methodology. One of the results was that an
English language version of the questionnaire would be made available to companies that requested so.17
The J-NIS 2012 has been designed to be comparable with CIS 2010 and is currently under preparation.
Five companies of different sizes and belonging to different industries have been debriefed after being
asked to read and complete the draft questionnaire, taking each about 1.30 to 2 hours. Small firms who
17.

Email communication with NISTEP.
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agreed to participate in the testing responded with relative ease. Larger firms tested were not able to
provide exact numbers without checking with senior staff – they reported that figures would be more easily
available at the level of the group rather than the enterprise, referring to their global activities. NISTEP
have concluded that for internal activities for which estimates may not be available within firms,
companies will be prompted to base their estimates on manpower hours devoted to different activities.
NISTEP initially experimented with the introduction of questions on intangible expenditures in
addition to questions on expenditures on innovation. Ultimately it was not possible to obtain approval to
introduce these questions in the survey.
The National Bureau of Statistics in China is in the process of piloting its innovation survey to take
place in 2014 by focusing on four regions, using cognitive interviews and collecting examples of
innovation from respondents. The Department of Statistical Design and Management of NBS has carried
out a feasibility test for the draft questionnaires to be used in the innovation survey.18
Other relevant testing approaches and studies
Vignette studies
“Vignette” techniques have been used almost exclusively in social rather than establishment surveys.
A study by the French statistical institute (INSEE)19 by Francoz and Corbel (2004) carried out an
exploratory study to assess the implications of expanding the definition of innovation in the last revision of
the Oslo Manual. Vignettes are short stories about hypothetical characters in specified circumstances, to
whose situation the interviewee is invited to respond. The use of a vignette-based technique was justified
in that the concept of innovation has a qualitative and potentially subjective, culture-driven and timechanging dimension. The research tested topics on:

18.
19.



Statistical units: In the frame of a group of enterprises, which firm can be considered as
innovative? In a contract relationship, who is innovative? The contractor or the principal?



Technological vs. non technological innovation: Which criteria should be used to define the
“technological” nature of an innovation?



Link between Innovation and R&D.



Marketing innovation: Is there a need to define a new type of innovation that we would call
“marketing innovation”? If so, how can we define it?



Organizational changes and innovation: Amongst organizational changes, are there some that
need to be considered as innovations? If yes, which of them? How to make the distinction
between organizational innovations and organizational changes?



ISO standards and innovation: Are ISO standards to be considered as innovations? If so, where
do they need to be classified—as process innovations or organizational innovation?

Presentation by NBS at the International Workshop on Innovation Survey held in Beijing, March 2014.
Also http://213.133.108.158/rdb_db/PDF/bev_bevoelkerung_demographie/bew_Bewegung_Entwicklung/
European_Conference_on_Quality_and_Methodology_in_Official_Statistics_(Q2004)/Content/Session_34
/34_04_Francoz.pdf
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62 vignettes were developed and presented in the framework of a larger questionnaire which began
with questions on the needs of statistics on innovation. No particular instruction was given to fill out the
questionnaire. Respondents (national experts) were allowed to give several answers (both product and
marketing innovation, for example), or contradictory answers (“is the firm innovative: no; is it a marketing
innovation: yes”). 20 responses were received from 18 countries. The survey was launched in France and 8
answers were obtained. On the second phase of this project, 73 responses were obtained from firms in 4
different countries (France, Australia, Spain and Belgium). Little variation was found in response patterns
across countries. One of the findings is that companies that undertake a broader range of innovation
activities also tend to have a broader view of the concept. Other key findings from these experts’ and
companies’ responses include:






The answers are not necessarily established with reference to the Oslo Manual
Answers are not necessarily coherent with the guidelines given in either the Oslo or the Frascati
Manuals.
The association between non-technological and organisational and marketing types of innovation
does not fit well with responses. Respondents recognised instances of non-tech product
innovation, for example.
Methodologically, it was found difficult to achieve the right balance of information and
ambiguity in writing the vignettes and concepts like R&D were automatically associated with
innovation.

A second vignette survey study on the cognition of innovation questions has been recently carried out
in 2011 by NISTEP (see Yonetani, 2012), looking at comparing responses from individual (not business)
responses for the United States, Germany and Japan. The study examined whether Japanese respondents
recognised a “borrowed” word (“innobeshon”) in a similar way to US or German counterparts, given that
innovation has been typically translated as “technical change” (“gijutsu-kakushin”). Respondents were
presented with 25 vignettes describing different types of innovation as defined in the Oslo Manual
(including varying degrees of novelty) as well as examples of non-innovations. A Likert scale was offered
for replying whether the example was deemed to be an innovation as defined at the outset of the
questionnaire. Based on nearly 3,000 replies, the preliminary results indicate a considerable degree of
national differences in the appreciation of what is meant by innovation, with highest reluctance to define a
vignette as an innovation found for Japan, followed by Germany, relative to the United States where there
was a higher propensity to describe a given vignette as an innovation. This result stands in contrast with
results from survey managers described in a later section.
The use of vignette studies is still relatively unexplored in the field of business innovation and
business statistics more generally. Vignette-based approaches feature for example in the OECD
international study on student achievement (PISA) and play an important role in quality assuring specific
questions design and results. Further consideration should be given to its role in promoting international
comparability, both as a testing tool and as an instrument within innovation surveys.
Most important innovation
The object based approaches to measuring innovation were quickly abandoned at the outset of the
Oslo Manual and left mainly to academic pursuits. However, object-based approaches have been
acknowledged to provide helpful cognitive clues to respondents (in the form of examples or vignettes).
Some innovation surveys have included questions on the most important innovation carried out in the firm.
Although processing open ended responses can be high, this type of question has allowed some validation
of the extent to which responses to standard questions are consistent with actual business practice. Arundel
et al (2010) analysed regular indicators as well as information on the most important innovation obtained
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from an innovation survey carried out in Tasmania. They argued that innovation could be under-reported
as companies were describing themselves as non-innovators (on the Oslo Manual questions) when the
example of most important innovation was in turn found to be consistent with the Oslo definition.
However, although the probability of false negatives is higher in the study than the probability of false
positives, the relative high proportion of self-reported innovators implies that the net result is one where
Oslo questions overestimate the true extent innovation as implied by the open ended responses.
It is suspected in any case that the use of the term “significantly improved” may induce underreporting among some types of companies, particularly for less-technology based forms of innovation.
With advances in the automatic processing of unstructured text, there seems to be potential scope for using
object-based approaches within surveys to help calibrate business responses to established questions and to
derive additional, more focused insights on specific aspects of innovation.
2.4.

Remarks on the review of the literature

The review exercise set out to take stock of the body of evidence surrounding the cognitive testing of
innovation surveys and questions within. The review has drawn on evidence provided by national contacts
and experts contacted by the OECD secretariat in 2012 as well as published and internal documents
presented at the Working Party of NESTI or related expert workshops.
Based on the evidence collected, cognitive testing has played a significant role in the implementation
of the measurement framework for business innovation. Implementing the surveys has taken precedence
over cognitive testing of the concepts underpinning the measurement framework for innovation. The
surveys have been primarily developed by a community of practice with a principal thematic interest and
their growth has been supported by a strong policy agenda which, although fundamental to the diffusion of
innovation surveys, has limited the scope for fundamental methodological work.
Question testing has been a key preoccupation since the early days of the Oslo Manual. The evidence
gathered through this phase of the project has highlighted that the performance of questions has always
been a major consideration by innovation survey practitioners. While the numbers of cognitive interviews
carried out may look small at face value, it is clear that resource and coordination considerations have
contributed to that. Furthermore, it is important to note that experiences have been built over several
waves, pilots and small cognitive testing exercises. There is indeed a broadly shared understanding of what
the problems are, albeit with significant differences when it comes down to implementation and decision
on which approaches work best in practice and in what contexts. Incremental revisions of questions and
explanatory guidance have, by and large, been one of the most significant contributors to quality
improvements, as well as attention to item non-response, which has been the main mechanism for
detecting problematic areas.
Like any relatively successful statistical initiative, innovation surveys have built within them a high
degree of inertia. The very rapid process of innovation survey practices diffusion and internationalisation
has led to a tacit acceptance of the transferability of results from countries that have implemented surveys
for a number of years to different contexts and languages. It is not uncommon for CIS questions and
questionnaires to be near-literally translated for local use and several respondents to the OECD
questionnaire declared they saw no need to test within their countries if a model survey was already
available. This inertia is for example reflected in that the ensemble of product and process innovation
continues to be referred to as technological innovation by many practitioners. As anticipated nearly 20
years ago, it has been pointed out that companies appear to be getting used to replying to innovation survey
questionnaires although other evidence collected by OECD appears to suggest that non mandatory surveys
and surveys carried out outside the umbrella of official statistical organizations struggle to maintain good
unit response rates and ensure representative results.
46

TESTING INNOVATION SURVEY CONCEPTS, DEFINITIONS AND QUESTIONS

Most countries recognise the usefulness of cognitive testing with firms (as a necessary pre-condition
for an effective survey), but some have also pointed out the high opportunity costs and pointed to instances
where it has not made a substantial difference and the difficulty of generalizing to what happens in actual
survey conditions. As highlighted by some responses, cognitive testing is a form of qualitative research
and its findings and conclusions are not representative of all survey respondents in the population. Study
findings therefore, should not be viewed as statistical findings. Their usefulness can be realized in terms of
the problems and issues that the testing identified. Findings provide important insights into respondents’
reactions to questionnaires, ease of answering questions, accuracy of responses and respondents’
interpretations of certain terms and definitions.
One key finding of this review is the apparent lack of scoping interviewing about the concepts of
innovation. Most cognitive testing carried so far has focused on the performance of individual questions
rather than on the overall relevance and validity of the Oslo Manual as a measurement framework for its
various potential uses. The possibility cannot be dismissed that, over time, as surveys gets repeated in
many countries and the language of innovation becomes more widespread, the language and concept used
in the Oslo Manual will achieve a material translation in the way business think about their own activities
and achievements. Other academic constructs, for example in the management literature, appear to have
gone through similar transitions but were supported by the interaction between business schools research
and teaching. Such a process is far from being complete in the field of innovation so the measurement
approach will still need to be tested and reviewed in order to achieve its full potential. The next section
deals with what is the current state of business understanding of innovation concepts and definitions.
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3.

TESTING BUSINESS INNOVATION CONCEPTS AND DEFINITIONS

3.1.

Introduction

This section summarises the findings from the scoping interviewing phase of the project, providing a
summary account of the cognitive interviews conducted within firms in various OECD countries.
Companies across a range of OECD countries have been approached and interviewed with the objective of
identifying how well the Oslo Manual concepts resonate with their own experience and understanding of
innovation. The majority of countries that participated in this effort were European countries and the
United States.
This section combines the findings of two previous reports: “OECD Innovation Project – Findings
from Early Stage Scoping Interviews in the United States – Final Report” prepared by the National Science
Foundation and the U.S. Census Bureau; and the OECD report “Findings from the OECD/NESTI Scoping
Cognitive Interviews on Business Innovation” that was presented to NESTI in April 2013. Both reports
explored the concepts of innovation and its application in a range of OECD member countries.
This section is structured as follows: Sub-section 3.2 provides information on methodology used and
country participation. Sub-sections 3.3 and onward report on the findings from the early stage scoping
interviews, starting with information on the interviewed companies and their general strategies (section 3),
followed by their understanding of innovation (sub-section 3.4). Sub-sections 3.5 to 3.8 look at companies’
responses to probing on the specific types of innovations proposed in the Oslo Manual (product, process,
organisational and marketing, respectively). Sub-section 3.9 looks at the understanding of concepts and
availability of records on innovation expenditures. Sub-section 3.10 concludes.
3.2.

Methodology

Scoping interviewing interviews are a more open-ended form of cognitive interviewing in which the
focus is on identifying what types of questions stand better chances of passing a pre-test. Applied on an expost basis, they provide insights on whether respondents are familiar with the concepts included in existing
questions and their overall relevance. In the context of this project, the use of scoping interviewing has
been justified by the need to:






Learn from firms how they describe change and innovation in the context of their decision
making, who are the people in the organisation who can best describe it and how they account for
it for a range of different purposes that surveys can draw upon.
Explore how companies understand the theoretical definitions of innovation based on the Oslo
Manual. It has become common practice to use innovation definitions throughout questionnaires
because they are a useful time and space saving device, assist in the filtering and cross
referencing of questions. The downside is that they be interpreted in different ways by firms,
which may bias responses.
Provide more relevant examples that help illustrate the concept being asked about and make it
clearer for survey respondents.

Cognitive interviewing is a field research method used primarily in pre-testing survey instruments.
This tool, developed in collaboration by psychologists and survey researchers, allows survey researchers to
collect primarily verbal information on survey responses. It is used in evaluating whether a question (or
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group of questions) is measuring the construct the researcher intends to capture, but can be equally applied
at an earlier stage to assess the relevance of concepts and definitions before draft questions are formulated.
The evidence collected through scoping cognitive interviews can be a valuable source of information on
the relevance and comprehensiveness of the Oslo Manual definitions. It should be borne in mind that
results are of a qualitative nature, particularly useful for identifying the more problematic concepts.
However, given the sample sizes used, it is not possible to generalise from these specific results to the full
population. That is in any case not the purpose of this study, as noted earlier in this document.
Description of interview protocols
An appointed consultant worked with the OECD secretariat and the group of participating countries to
design test and finalise the scoping interview protocol. The final version of protocol used by the consultant
and by other European partners who contributed to this project is enclosed in Annex A.1. The protocols
used by the United States are enclosed in Annex A.2. The original protocol was developed in various
phases throughout early 2012 and a final version was agreed after the June 2012 NESTI meeting
discussion, after some initial testing. The United States implemented further modifications to its own
version of the scoping interview protocol. The two protocols are similar, the US protocol a shorter and
simplified version of the original protocol placing somewhat more emphasis instead on record keeping. For
reliability of reporting combined results, the two protocols were merged when questions were similar.
Questions asked only by the consultant and European countries or only by the United States, are reported
separately.
Country participation and information sources
The independent consultant working directly with the OECD carried out 17 interviews through a
combination of personal, telephone and SkypeTM interviews across several countries: 5 in the United
Kingdom, 3 in the Netherlands, 2 in Belgium, 2 in Germany, 1 in Spain, 1 in France, 1 in the United States,
1 in Brazil, and 1 in Argentina. A small number of interviews were carried out in advance of the June 2012
NESTI meeting, after which it was agreed to redesign the questionnaire to reduce the required completion
time and improve its effectiveness.
Apart from interviews conducted by the independent consultant, the following countries have directly
implemented scoping interviews:20






Belgium. Three personal face-to-face interviews carried out in the Brussels and Flanders regions.
Portugal. 6 interviews were made on a face-to-face basis with the interviewees in their
workplace. All interviews were recorded with the companies’ permission and took about 50 to 60
minutes each.
Sweden. 2 personal interviews with representatives from companies in the service sector.
United States. Early stage scoping interviews were conducted with 23 companies by the US
Census Bureau on behalf of the NSF’s National Center for Science and Engineering Statistics.
Companies were purposively selected from the Census Bureau’s Business Register using as
selection criteria industry classification, company size (determined by number of employees),
and location in or near one of three major cities (to facilitate in-person interviews).

20. The secretariat would like to thank the invaluable contributions from Anneleen Bruylant and Jeoffrey Malek
Mansour (Federal Science Policy, BELSPO, Belgium); Alexandre Paredes and Joana Mendonça (DGEEC,
Portugal); Carl-Magnus Jaensson and the S&T team at (Statistics Sweden) and John Jankowski, Mark Boroush,
Audrey Kindlon (NSF, United States) and Alfred D. Tuttle, Herman A. Alvarado, and Jennifer Beck (Census
Bureau, United States).
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Other countries that have been indirectly involved in the project’s discussions include Australia, Spain
and China. Canada, Finland, Korea, Luxembourg and the Russian Federation have also expressed an
interest at various points in the project. Typical constraints faced by these countries relate to the challenge
of aligning an experimental, exploratory exercise of this type with other core statistical activity, including
testing of actual innovation survey questionnaires. Resource constraints and the lack of relevant contacts
for interviewing after normal survey rounds have also proved to be limiting factors. The contribution of
Eurostat to this project is also acknowledged, by providing access to cognitive testing material developed
in the framework of the CIS Task Force.
Project documents, including available country reports, protocols, and background information, have
been made available from the project’s dedicated and password-protected Clearspace website.
The 2-, 3-, and 4-digit North American Industry Classification System (NAICS) sectors targeted for
the United States interviews were:
21, Mining & Quarrying
22, Utilities
31-33, Manufacturing
42, Wholesale Trade
48-49, Transportation and Storage
51, Publishing, Telecommunications, Information Services
52, Financial and Insurance Activities
5413, Architectural, Engineering, and Related Services
5415, Computer Systems Design and Related Services
562, Waste Management and Remediation

Moreover, the US survey identified three size classes based on number of employees: small
companies (less than 500 employees), medium companies (500-5,000 employees), and large companies
(more than 5,000 employees), which differ from the European classification.
There were two rounds of interviews for the US group: a first round of interviews in July and August
2012. And a second round targeting specifically smaller companies, especially those with fewer than 100
employees, in October 2012, due to lack of representativeness in the original sample (first round).
The profile of companies corresponding to the first 3 countries (Belgium, Portugal and Sweden) are
summarised alongside with the ones interviewed directly by the independent consultant, summing up to 28
interviews. The profile of the 23 US companies are reported separately due to differences in classification
in terms of company size (determined by number of employees), and of industry classification. On the
other hand, outcomes for all interviews combined are reported together, unless different questions were
used (please refer to protocols used by European countries and the United States in Annex A.1 and A.2).
The sample has been collected based on the statistical unit / legal unit of enterprise, which may or may not
be part of an enterprise group.
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Table 2 shows the breakdown by enterprise size for the group of 28 companies interviewed by
Belgium, Portugal, Sweden and the independent consultant.
Table 2. Enterprise by size (number of employees) – 28 interviews conducted by Belgium, Portugal, Sweden
and the independent consultant

Number of
enterprises

Microenterprises
(<10)

Small
enterprises
(10<49)

Mediumsized
enterprise
(50<249)

Large
enterprises
250 +

Total

1

9

7

11

28

Due to differences in classification of number of employees between the reference OECD and the US
criteria, Table 3 shows the breakdown by enterprise size for the group of 23 companies interviewed by the
United States.
Table 3. Enterprise by size (number of employees) – 23 interviews conducted by the United States
Number of
enterprises

< 100

100-1,000

1,000-5,000

> 5,000

Total

10

5

4

4

23

In Europe enterprises are classified according to the ISIC Rev 4 classification. As shown in Table 4,
eight of the 28 enterprises were active in manufacturing and twenty in the service sectors.
Table 4. Broad Structure Classification and number of interviews per Section according to the ISIC Rev 4
classifications for the 28 enterprises sample (excluding the United States sample)

Section
B
C
D
E
F
G
H
I
J
K
L
M
N
Total

Title

Divisions

Number of
interviews

Mining and quarrying
Manufacturing
Electricity, gas, steam and air conditioning supply
Water supply; sewerage, waste management and
remediation activities
Construction
Wholesale and retail trade; repair of motor vehicles and
motorcycles
Transportation and storage
Accommodation and food service activities
Information and communication
Financial and insurance activities
Real estate activities
Professional, scientific and technical activities
Administrative and support service activities

05 – 09
10 – 33
35
36 – 39

9

41 – 43
45 – 47
49 – 53
55 – 56
58 – 63
64 – 66
68
69 – 75
77 – 82

1

5
2
2
3
1
3
2
28

Due to differences in classification per section between the OECD reference and the US criteria,
Table 5 shows the breakdown by enterprise per section of the 23 companies interviewed by the United
States.
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Table 5.

Broad Structure Classification and number of interviews per Section according to 2-digit NAICS for
the United States sample

Section
22
32-33
42
48
51
52
54
Total

Title
Utilities
Manufacturing
Wholesale
Transportation
Information
Finance
Professional Services

Number of
interviews
3
7
2
1
3
3
4
23

As shown in Table 5, seven of the 23 enterprises from the US sample were active in manufacturing
and sixteen in the service sectors. According with Tables 4 and 5, 16 of the 51 enterprises were active in
manufacturing and 35 in the service sectors.
Translations were conducted at country level (where applicable) by the statistical office involved in
the cognitive testing. Interviews were conducted in the relevant national language, wherever applicable.
3.3.

Profiles of interviewed companies

Company representatives
The company representatives who participated in the interviews are mostly senior managers with
knowledge and experience that span the breadth of their companies’ activities. They included country
heads, presidents, vice-presidents, CEOs, general managers, partners, directors, managers, administrators,
analysts, project managers, etc. They oversee areas including administration / management, strategy, R&D,
finance, IT, project management, human resources, quality, continuous improvement, engineering,
customers services, marketing, sales, supply chain, product lines, manufacturing and operations. Three of
the interviewees in the US sample had “innovation” in their titles. Out of all interviewees in the European
sample, very few had previous survey filling experience: Two interviewees in Portugal had previously
been asked to complete an innovation survey within their countries. Another one in the European sample
had been interviewed in a previous job about innovation measurements and a fourth respondent had once
helped filling in one of these surveys when he was in a visiting role at his enterprise’s Head Office.
Therefore, only a very small minority of respondents might have been influenced by previous experience
in filling Oslo Manual-based innovation surveys.
Company strategy and goals
Respondents from the European sample were asked to describe their enterprise’s main medium and
long-term goals and explain what strategies they were using in order to achieve these goals. Many
respondents mentioned that they were “only surviving”, or “maintaining the turnover” as a consequence of
the economic crisis. In order to “survive”, the main strategies cited were to increase product portfolio,
increase value added, cut labour costs, lower production costs, automation, waste reduction, increase
flexibility, responsiveness, efficiency, productivity, invest in IT, invest in new equipment and software,
reduce transit time, improve employees’ skills, seek new clients, build partnerships, acquire other
enterprises that are already active in new markets, improve marketing efficiency, improve sales
management, improve customer services, adjust prices, better integration with suppliers, keep reputation
in the market, improve brand awareness. Only one respondent mentioned having divested and closed down
facilities to concentrate production in fewer sites.
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A few of the European sample respondents mentioned goals towards increasing turnover, either by
building partnerships or by acquiring competitors in new markets. New markets were mostly Central
Europe, Asia and Latin America. The USA and Canada were also mentioned as possibilities, but Western
Europe markets were often deemed to be “saturated”. Although there is a clear trend towards “surviving”
the economic downturn, in order to do so, enterprises recognise they have to invest in innovation.
3.4.

Company perspectives on innovation

Decision making process
Interviewees from the European sample were asked to comment on the decision making process for
innovation. In particular, they were asked about the level at which key decision-making takes place: Head
Office, Country level, Business Unit or Department level, etc. Head Office controls the group budget;
consequently that is where the decisions of strategic relevance are taken.
For the vast majority of the respondents from this sample, decision-making is made at Head Office,
with consultation to country level CEOs / Heads. The ideas may come from bottom to top, but the
decision-making is certainly of a top-down nature. For enterprises which were already Head Office or did
not belong to a group, decision making was made also at top level, with involvement of managers /
administration / R&D units. In certain cases, there is a clear cut off of different levels of decision-making,
depending on the amount of resources involved. In other cases, although the decision-making is at a
country level, there must be enough critical mass in the whole group to justify the investment. Decisionmaking at subsidiary level must be in line with the overall group’s strategy.
In a few cases in the European sample, there is a division of roles in terms of decision-making,
depending on what it involves. For example, if involving products, then at enterprise level considering the
enterprise has a better understanding of the local market. Marketing related decisions can also be shifted to
country level, considering again the local conditions (packaging, advertising / promotion, distribution,
etc.). Moreover, there are examples of subsidiaries that decide about the allocation of resources in projects
at the subsidiary level.
Role of innovation in the business strategy
Considering only the European sample, for about three quarters of respondents, innovation was a
relevant part of their business strategy and the achievement of long-term goals. A few respondents from
more traditional sectors did not see it as particularly relevant. For the ones that consider innovation
relevant to achieve long-term goals, the main points raised were that innovation brings competitive
advantage, a way to differentiate from competitors, to improve quality and to be more efficiency.
Competitiveness was the most cited factor.
Seven company representatives from the US sample referred to their companies’ management of and
strategies regarding innovation, or lack thereof. One respondent for example noted, when describing his
company’s active management of innovation and integration into their business model, innovation was
previously managed from the top down. As a result, good ideas from lower employees were often
overlooked, or were isolated within parts of the global company. Now, it was noted, innovation is
encouraged in all parts of the company, and ideas are solicited and shared via a corporate social media
application.
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Several interviewees in the US sample also noted the importance of innovation in remaining
competitive in their respective markets. A few provided more details on the role of innovation in their
companies’ business strategies. One interviewee at a manufacturing company said that innovation must
align with the company’s long-term strategies.
Interview participants at three customer service-oriented companies in the US sample discussed
innovation in the context of their companies’ business models, a concept that is not explicitly contemplated
in the Oslo Manual. Innovation is important for these companies because it provides them the flexibility to
offer a wide variety of services and to serve customers’ needs. One said their goal is to make themselves
“irreplaceable”. Other interviewees made similar comments about the role of innovation in providing the
flexibility to maximize their opportunities and potential solutions to their own and customers’ problems
and challenges.
The findings from both samples point to a recognition of a significant role played by innovation in
achieving long-term goals and consequently being part of firms’ strategies. The main reasons mentioned
for both samples were related to competitiveness, differentiation, efficiency, flexibility, and the ability to
adapt to changes in the market and to meet customers’ needs.
Decision making related to innovation tend to be kept at the higher levels of hierarchy, but in some
cases it is shifted to subsidiary level in order to better cater for local market characteristics. Moreover,
there is a tendency to listen to ideas coming from the bottom-up, but still, the final decision is mostly at top
level, trying to combine different interests in favour of a global approach.
Basic definitions and characteristics
The interview participants were initially asked to provide their definitions of innovation and to
provide one example. These responses were elicited prior to any other discussion of the different concepts
and types of innovation, and therefore are assumed not to have been directly influenced by the Oslo
definitions.21
For the European sample, commonly-cited descriptors involved products (including services),
manufacturing processes, business models, the idea of new / improved, the role of technology, rewards /
benefits for the innovator and gain of competitiveness. On the other hand, in the US sample, all but one
interviewee readily offered a definition of innovation, though a few commented on the task of defining the
concept, as “tough to define” and “broad” concept.
While the definitions offered by the US interviewees contained many common descriptors, they also
contained many variations and divergent components: several participants provided qualifiers indicating
that innovation implies something new, unique, or significantly different. Alternatively, other interviewees
noted that innovation is something that “improves on what currently exists.” Other responses were more
precise in terms of how innovation is defined, evaluated, and operationalized. Common descriptors used
involved product and process innovation, new and improved, role of technology, rewards / benefits and
competitiveness, which were very similar to the ones used by the European sample respondents. Moreover,
the companies in the US sample also mentioned outcomes, the idea of risk (differences between larger and
smaller companies, the smaller ones as risk avoidance) and the relevance of customers.

21.

The recruitment letter for the US sample contained some references to the concepts and definitions in
stating the purpose of the interview but this is not deemed to have influenced responses.
54

TESTING INNOVATION SURVEY CONCEPTS, DEFINITIONS AND QUESTIONS

A majority of interview participants (13) in the US sample described innovation in terms of specific
types that generally corresponded to the Oslo concepts of product and process innovation. The words
“product,” “service,” and “process” were used in such descriptions, and no other terms were used to
describe the types of innovation. Some interviewees described having multiple types of innovation
simultaneously and made clear distinctions between them.
Table 6 summarizes the different examples and types of definitions provided by the European and US
samples.
Table 6. Innovation definitions prior to introduction of Oslo definitions
European sample
Product

US sample

 “Related to new products, new features to



“Advancement, offering better quality than others,
being unique, so offering services others don’t
have”.

 “Creation of new manufacturing processes, 

“There is a new product aspect, but also processes
and methods to make them faster and easier.”

support specific demand in the market. But
needs to be sustainable, or long term and
needs to be commercial.”
Process
new technologies,
markets, etc.”

new

concepts,

new

Business Models

 “Innovative business model. Using existing
business models in new markets. Combining,
using gaps in legislation, mixing / recombining
to develop successful business models”.

 “Conception and launch of new products or
business models
New or Improved

 “Using creativity, a new way of doing
something. New services”.



“Ability to offer a distinct product first”. “First to
the market” but then changed to “new to firm”.
It can be an adaptation”.

 “Improvement of a product or process that
allows the company to increase profits”.

 “Something new or improved”.
 “To come up with something which helps the



“Innovation is new and provides value. It must
succeed in the market; make money. It must be big.
It must secure a proprietary position for the
company.”





“To be unique, to create something.”



“Innovation is new technology, or the new use of a
current technology.”



“A differentiating technology that provides value to
the customer and allows the company to grow in
new ways.”

“Something that has never existed before.”
“To be on the leading edge and ahead of new
ideas.”

business to move forward with something not
used by anyone else, or to use something
others already use but do it in another way and
a little better, which makes it a competitive
advantage”.
Technology

 “Modification and improvement of technical
means, also the training of personnel”.
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European sample
Outcomes

US sample






“Lower cost”
“Faster delivery or completion”
“Improved efficiency”
“Reliability”
“Performance”






“Must produce revenue”
“Provide value”
“Must be successful”
“Growth / Progress”



Larger companies: “take risks to bring something
the client desires or has not even asked for”.
“Requires trial and error”
“No success without failures”
Smaller companies: “avoid risk, lack of financial
resources”

Rewards / Benefits

 “Improvement of a product or process that
allows the company to increase profits”.

 “Related to new products, new features to
support specific demand in the market. But
needs to be sustainable, or long term and
needs to be commercial.”

 “It has to be successful”
 “New ways to make money”
Risks




Competitiveness

 “To come up with something which helps
the business move forward with something
not used by anyone else, or to use
something others already use but do it in
another way and a little better, which
makes it a competitive advantage”.



“An innovation must secure a proprietary position
for the company.”





“We’re trying to be leaders in our industry.”



Innovation as a “new way to help customers meet
their needs”, “solve a problem”, or “accomplish
goals”.



“Anticipate customers’ needs
customers themselves do”.



“Providing value to the customer and keeping the
cost to them as low as possible.”

“We always try to be the best in our marketplace.”
“We need to innovate to stay competitive and
viable.”

Customers

before

the

Examples of innovation
When asked to give an example of innovation, the majority of interviewees in the European sample
referred to what could be considered a product or a process innovation in the Oslo framework. Few gave an
example of what is considered marketing or an organisation innovation in the Oslo Manual. There emerged
initial signs of confusion between process and organisation innovation, although the concepts of different
types of innovation had not been introduced at this stage of the interview. Respondents made reference to
processes when in fact they were describing what could be considered an organisation innovation in the
Oslo framework.
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As for the US sample, nearly all of the examples provided related either to products, services, or
processes, and a few corresponded to marketing strategies. Several interviewees gave examples of process
innovation that dealt with efficiency while others gave examples related to the acquisition of new software
or computers.
There is no clear understanding of what organisational innovation means. Respondents used the word
“process” to describe what is considered an organisation innovation in the Oslo framework. Organisational
innovation related examples tend to overlap with the concept of process innovation. Organisational
innovation was clearly the one that respondents gave fewer examples, even fewer in the US sample.
Examples of confusion between process and organisational innovation for the European sample




Computerisation of the company as a process innovation.
Database to control and manage products as process innovation.
New software to visualize floor plan and rearrange the space to add value to landlord as an
organisational innovation.

Moreover, respondents in the European sample often talked about business models. They referred to
changes in the business model driving subsequent changes in process and operations. Business models
were defined as “new ways to make money”, as using a business model from another sector, combining
products and services. On the other hand, for the US sample, three interviewees offered examples of what
they described as innovative services, which two of them referred to as “customer intimacy.” This was
described as being particularly aware of clients’ business needs and maximizing the types of services
available to them. This type of example may be more of an innovative business model or strategy than an
example of product innovation per se.
In Table 7, examples given by respondents have been broken down into innovation categories. In
both samples, respondents gave examples of product innovation (both goods and services) and process
innovation. As for marketing innovation, respondents for both samples gave examples involving price,
online features (ordering, downloading for a fee) and the use of social media.
Table 7. Examples of innovation prior to introduction of Oslo definitions
European sample

US sample

Examples of product innovation






New service to clients.
New gadgets inside the car.
New “pick up” services for clients.
Online encyclopaedia.






Developing a new type of medical waste container
Designing a new machine to facilitate recycling of
household products at, e.g., grocery stores
Information service products that aggregate price
quotes from insurance brokers to provide more upto-date information about the market
Providing in-house assembly service to deliver
“turn-key” products, rather than requiring
customers to assemble them
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European sample

US sample

Examples of process innovation

 New method of manufacturing



through micro fusion.

 New systems (service enterprise),



supply chain.

 Change

in
fermentation.

the

process

of

 New method to reduce emissions,
less impact on environment.




Reducing the number of transactions involved in
production
Routinely replacing power grid infrastructure with
newer and better technology which, for example,
enables more precise monitoring of voltage flows
Increasing electrical generation plant efficiency
Updating equipment and software used for the
design of magazines and other media

Examples of organisational innovation

 Software solution for business
management.

 Switching to a new health insurance provider to
provide more choices for its employees

 Introduction of a computer system
that enables the optimisation of
work done.

 On board computer to quick follow
up with clients.

 Time sheets for employees out of
the office.
Examples of marketing innovation

 New

packaging,
marketing campaign.

promotions,

 Use of social media.
 Change in distribution method.
 Change from brick and mortar to
online ordering.

 “Flat-pricing” in public transportation – charging an
average fare for all rides, rather than based on the
duration of each trip

 Adding a “pay-wall” to a newspaper’s website, i.e.,
charging for full articles that had previously been
offered at no charge

 Together

with the above example, the
newspaper’s managers considered the creation of
Twitter and Facebook accounts as in tandem with
the “pay-wall” to be innovative.

Innovation and the use of advanced technology
Respondents were asked if innovation has to be associated with advanced technology or not. Most
respondents from the European sample do not see as a requirement that advanced technology must be an
integral part of innovation. The ones who considered technology as a necessary component of innovation
came from technology-oriented sectors and correlated advance technology with R&D. On the other hand,
others mentioned the use of IT and new combinations of IT. Only one respondent from a more traditional
sector stated that advanced technology was a necessary part of innovation. However, it is difficult for
respondents to put forward innovation examples that do not entail the use of advanced technologies.
Eleven interview participants out of twenty-three from the US sample defined innovation as involving
technology, though only two indicated that technology is integral to innovation. Four interviewees
described use of innovative technology specifically in the context of managing or improving their
processes. One described an innovation as “a differentiating technology”, i.e., something that would make
a company stand out in the marketplace. Another interviewee defines innovation as “staying trendy with
changes” in their end-users’ use of technology.
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When US respondents were asked in later parts of the interview whether innovation must involve the
use of technology, nearly all interviewees (except two, as mentioned above) said it does not, including
those who cited examples that involve technology.
Innovation, change and improvement
Interviewees were asked about their perceived difference between innovation and change. For the
European sample, the conceptual differences were not clear. The issue was considered to be of theoretical
interest or difficult to answer without an explicit definition or an example. Respondents from the European
sample typically differentiated between innovation and change by stating that the former is a particular
case of the latter. Innovation was considered to require some form of research and / or investment.
For the US sample most participants generally indicated that “innovation” is not the same as
“improvement”, and offered several characteristics and contrasting examples to distinguish the two. One
for example noted, “I’m not sure we draw a line.” Another interviewee stated, “Innovation is in the eye of
the beholder.”
During later parts of the interviews focusing on the Oslo definition of process innovation, several
interviewees from the US sample made statements in which they equated innovation with continuous
improvement. For example, one said, “Almost all our innovations lean toward process… We’ve been
reviewing our work processes and trying to make them more efficient.” Others noted that, “We’re
constantly tweaking for more efficiency” and “We are constantly refining how we process transactions.”
Another interviewee similarly said, “We have a lot more innovation in terms of process development…
With our lean implementation, we’re always working on process improvement.”
While the European sample differentiated more in terms of innovation vs. change and innovation vs.
improvement, the US sample concentrated on the differences between innovation and improvement. In
both samples there were characterisations of innovation in terms of impact.
Table 8 summarizes a few examples from both samples characterising innovation, improvement and
change and the idea of “impact”.
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Table 8. Characterization of innovation, improvement, change and impact
European Sample

US Sample

Innovation and change













An innovation is always a change, but an innovation is
stronger, completely different, there’s a higher degree of
newness than just a change. Every innovation is a change,
but not every change is an innovation. It’s subject to personal
interpretation.

Innovation as a “radically different” method for
producing the same product.

Change is reorganizing, lateral. Innovation of services
requires some research / investments. All innovation is
change / advancement but not all changes are innovation.
Innovation is change, but not all changes are innovation. To
be innovation there must be a significant change, must be
efficient, or have market success.
Innovation is not the same as change. Innovation is new,
requires investment, and is future oriented. Change is
backwards; it is a reaction to something that was already
there.
Change is not an innovation. Innovation adds value, a lot
more value. Change is only doing the same in a different
way.
Innovation is not the same as change. Change is for
example, reengineering, simplifying, and removing waste.
Innovation is the introduction of more value.
Innovation relates to stepwise change, not small changes,
not small evolution.
Innovation and improvement










“Our company’s business model is primarily focused
on continuous improvement and much less on
innovation. Numerous continuing improvements can
amount to large gains over time.”

Innovation must be new, not an improvement.



Small evolutions are related to a lifetime improvements. To
be innovation, one has to go beyond the lifetime curve
(embryonic, growth, maturity, end). Change is not the same
as innovation. Changes are small improvements; innovation
is related to stepwise improvements.

“Innovation means to be unique, to create something;
while improvement means the addition of a new
feature.”



“Innovation is a different way to do things…
Improvement is making the same process better.”

Does not consider all improvements made as innovations.
Innovations as an improvement, but small changes are not
innovation.

Change is an improvement, an adjustment. Innovation is a
big step, a leap, new markets, or technology.



The difference between innovation and improvement
as being quantitative versus qualitative: “An
improvement is, e.g., by 5%. It’s quantitative, a
measurable change. Innovation is improving the
quality, a major change.”



“Improvement” means adopting something that
already exists, e.g., an upgrade to faster servers,
whereas the innovation was installing their first server,
or their first link to mainframe via modem in another
state prior to that. This person said, “Innovation makes
a radical improvement, and is not just marginally more
efficient.”



“Innovation differs from improvement in impact.
Improvement is incremental, marginal improvements.
Innovation is not incremental.”



An improvement has to have a “much greater impact”
to be considered an innovation.

Impacts




Improvement is seen as innovation; it can be small but
should have larger impact.
But improvement is also subjective: what matters is not
whether the improvement was big or not, but the impact is
had. There might be a small improvement, but the impact is
considerable, so the effect and not the improvement is what
counts.
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Innovation and failure
Interviewees were asked if their enterprise had ever introduced an innovation that was later
considered to have failed, and the vast majority for both the European and the US samples answered,
“Yes” and could come up with examples.
Although respondents came up with reasons for failure that were mostly related to postimplementation or after the introduction of the innovation into the market, they considered failure as part
of the innovative process, and that there were also some lessons learned during the innovative process that
could be used in other projects. For example, knowledge acquisition is mentioned as a possible benefit,
even if the innovation later failed. For a few, if there is no success then it is not an innovation, as the
concept of innovation assumes that it must have been successfully introduced into the market. Common
reasons across the two samples for innovation to fail after being introduced were customer oriented (not
well accepted or failing to understand customers’ requirements) and provider oriented (used the wrong
provider or provider input was below expectations). Other reasons given by the two samples were different
between the two samples: the European sample was more concentrated on internal reasons, like costs,
return on investment (ROI) and lack of internal resources, while the US sample tended to be more
concentrated on external factors, such as competition and distribution. Table 9 summarises a few examples
from both samples related to main causes for innovation failure.
Table 9. Reasons for innovation failure
European Sample
Not enough demand

US Sample

Not well accepted by customers

Failing to understand adequately the intended
customers or markets

Cost were not justifiable
High costs, could not pass to customers
Return on Investment of proceeding with
implementation phase not justifiable
Products used platforms from other firms that were
later withdrawn from market
Used the wrong provider

Purchased software that did not perform as
expected

Not enough internal knowledge, experience, trained
labour
Delay in launching ending up launching with
problems

A product was eclipsed by a competitor’s
superior product, or a competitor got to market
first with a similar product
Problems with distribution

On the other hand, two respondents in the European sample argued that, if it is not successful, then
there is no innovation. In their view, in order for innovation to occur, it needs to be successfully introduced
into the market. Failure is seen as part of the innovation process, as it is R&D costs, but not as innovation.
It is just cost of failure.
Three companies from the US sample said they had innovations that were initially not successful, but
were not considered failures because they contributed knowledge that could be successfully applied later.
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3.5.

Product innovation

Concept of product innovation and examples prior to Oslo Manual definition
This part of the protocols was used only with the European sample.
Respondents were asked to define with their own words what a product innovation meant to them and
to provide an example, prior to being shown the Oslo Manual definition. Some respondents in the
European sample were confused and found it difficult to come up with a definition. Others were able to
define product innovation according in their own words, but found it difficult to come up with examples.
And finally, some were able to define, but gave another type of innovation as an example (process,
organisation or marketing). Note that at this stage of the interview, respondents were not familiar yet with
the Oslo concepts of types of innovation.
Asking specifically about product innovation definitions and examples was not included in the US
protocols due to timing concerns. The US protocol asked about innovation in general before introducing
the Oslo definitions, while the European protocol asked about innovation in general but extended to the
four types of innovation in particular prior to introducing the definitions of innovation based on the Oslo
protocols.
Some definitions of product innovation from to the European sample:







The creation of a new service or a new radical way of performing a specific process.
Product innovation as placing a new price on a product, or with a different commercial design to
support a product that isn’t doing well.
Product innovation has to be something different, something new.
Product: new functionality, appearance.
Product for them is services, for example, improve customer services, answer more and better to
clients, more user-friendly, better interface.
It is making an existing product more efficient, easier to use, adding a new feature.

Some examples of product innovation from the European sample:







Introduction of a Balanced Scorecard type computer system as a product innovation.
Special transport.
An app that functions as a timesheet for their employees who are working out of the office.
Resins, vitamins, materials.
Useful website, where clients can log in and check their accounts.
Composite exhaustion (plastic) to reduce weight and CO2 emission.

Improvement and innovation in product innovation prior to Oslo Manual definition
This part of the protocol was only applied to the European sample, as part of specific questions related
to product innovation prior to introducing the Oslo manual definitions. Respondents were asked to think
about improvements in products and if these improvements could be considered an innovation. They were
probed on the concept of small, incremental improvement, and how significant an improvement must be to
be considered an innovation. Responses were mixed: Some respondent considered both significant
improvement and small changes as innovation, while others did not consider improvements as innovation.
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There is not a clear understanding of what constitutes an innovation and the degree of improvement
necessary to be considered an innovation.
Some examples of Significant Improvement considered as innovation:


Only if the improvement is very significant.



An improvement can’t always be considered an innovation because it is necessary that a radical
change occur in a product or a process so that it can be considered as such.



An improvement in a product can be considered an innovation.



Improvement to a product can be seen as an innovation, because “you can improve the quality of
a product, you can improve the taste of a product, and if you then communicate about this, then I
consider it an innovation”.



Any good manager should be able to know intuitively what a ‘significant’ change is. Indeed, just
changing the font colour is a website in no innovation.

Some examples of Small Improvement considered as innovation:


An improvement can also be considered innovation even if it is a small one.



Improvement or minor modification in a product was also considered an innovation.



Product innovation can involve new functionalities, new appearance, it must be an improvement,
even if small change. And it needs to be measurable. But improvement is also subjective: what
matters is not whether the improvement was big or not, but the impact is had. There might be a
small improvement, but the impact is considerable, so the effect and not the improvement is what
count.



Improvement: even small changes as innovation, but must be measurable.



Improvement is seen as innovation; it can be small but should have larger impact.

Examples of improvement not viewed as innovation:


Customisation, design changes, etc. are not innovation in their opinion.



Within this type of business they all “copy with pride” if someone come up with something really
good and possible to adapt and improve in one’s own company, but that is not an innovation.



Innovation is not the same as change. Change is an alternation, something that already existed,
such as colour, form.

New to firm vs. New to Market prior to Oslo Manual definition
About three quarters of respondents in the European sample considered that a product innovation
must be “New to Market” to be considered an innovation. “New to Firm” is considered “copy” from
something already in the market, consequently not an innovation.
This question was answered in a wider context for the US sample, but the responses were similar to
those in the European sample. In the United States, the question was posed before discussing the different
types of innovation, and consequently the answers are applied to innovation in general and not necessarily
to product innovation.
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Three interviewees from the US sample were asked to define the phrase “new to market” and to
describe the difference between an innovation that is new to their market and one that is new to their
company. All three responses shared the idea that something that is new to the market “hasn’t been tried
before.” One said that something could be innovative without being new to the market, “but it’s called
playing catch-up,” a notion shared by a few other interviewees whose companies value innovation as a
means of staying ahead of their competitors.
Developed originally or purchased / partnerships / acquisitions prior to Oslo Manual definition
Interviewees in the European sample were asked if a product needed to have been developed
originally by the enterprise to be considered an innovation. Consistently with the Oslo Manual definition,
the vast majority believes that innovation does not have to be originally developed in-house, but can
comprise a mix of in-house, purchase, purchase of licenses, outsourcing, paid R&D, partnerships, alliances
and collaborations with suppliers, research institutes, universities, acquisitions and consultants.
This question was also answered in a wider context for the US sample, as it was posed before
discussing the different types of innovation, and consequently the answers are applied to innovation in
general and not necessarily to product innovation.
Five interviewees from the US sample stated that it “can be borrowed and innovative”. One who said
his company tends to adapt innovations from outside offered the example of lean manufacturing strategies.
Another said they innovate “usually by adopting what the large companies do.” Another specified:
“Sometimes we have to buy our innovation.” Besides being acquired through purchase or imitation,
innovations came from outside sources such as the company’s corporate headquarters.
When asked whether innovation must originate inside the company, nearly all respondents from the
US sample said that it does not, but can be brought in from outside.
Product innovation definition according to Oslo Manual
This part of the protocols was used in both samples.
The definition of product innovation according to the Oslo Manual was read and respondents were
subsequently asked to comment on the definition, and to give an example of product innovation.
Respondents from the European sample were also asked if they would change their initial example, prior to
being shown the Oslo definition.
Most comments coming from the European sample indicated that the definition would be useful in
their line of business, and most kept providing the same examples as before. On the other hand, a few
respondents from the European sample had comments about the definition, which was not always accepted
in its totality but only some aspects of it. Virtually all interviewees from the US sample stated their
agreement with the Oslo definition of product innovation, although a few expressed concerns about
particular aspects of the definition. In summary, both samples were mostly in agreement with the
definition, with a few remarks.
Some comments from the European sample about the Oslo definition of product innovation


The respondent had never considered aspects like changes, adaptations and significant
improvements as product innovations - admits that this definition is broader than previously
thought.
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The respondent could agree on the given definition, but was not happy about the sentence about
“taking from someone else”, not developing themselves. That is not an innovation to the
respondent. In case you take up something your competitors do, it has really to be improved
significantly to be considered an innovation.



But the meaning of “significant” is subjective; would not know how to measure significant.



Did not agree with innovation as an improvement and used a process innovation example to
justify his answer: “Kaizen is an improvement, not an innovation”.22

In the US sample, several interviewees’ responses corresponded to the portion of the definition
referring to “characteristics or intended uses.” One interviewee said a product is innovative if it “changes
or improves the end-user’s behaviour.” Another said the definition of product innovation means “to change
the character of a product to make it more widely useful, improve its functionality.” Other interviewees
described product innovation in terms of measures of performance (e.g., quality, reliability, and
efficiency), timeliness of delivery, and cost effectiveness. Other responses by the US sample to the product
innovation definition varied, and were simpler in that they each articulated only a single specific aspect of
the concept. These responses describe product innovation as:



New ideas for products that produce revenue
Must be profitable and in demand




New to the company but not necessarily new to market
Could be developed as part of the continuous improvement process

Moreover, the inclusion in the product innovation definition of the qualifier “significantly improved”
appears to be the sole contentious aspect of the definition for the US sample. Although no one took issue
with the notion that a product innovation could result from a significant improvement (as opposed to
restricting it to new products), five interviewees indicated that the term is ambiguous. One said that
“significantly improved” means “materially different,” but that “it depends on how you measure it.”
Another said that the term could have different meanings for different businesses. One interviewee said
that the idea of a product being significantly improved “requires some kind of measure.” Similarly, in
regard to the definition as a whole, one interviewee said, “It’s silent as to result. Innovation has to get a
result.”
Although most interviewees in the US sample indicated no problems with the idea of a product
innovation in terms of a service, a few did. One, whose company develops new high-tech products, had a
hard time grasping the idea. Another interviewee, at a small financial services company said the definition
made sense but she was not sure she could relate it to financial services. It should be noted that in the latter
interview, the other company representative participating in the interview had no trouble applying the
definition to their company and offered several relevant examples.
Most respondents for both samples kept the same examples as before being introduced to the Oslo
Manual definition of product innovation, or offered extension / more elaboration on the examples given
before while others came up with new examples. In particular, the US sample offered many new examples,
in particular new examples of service-related product innovations. This difference between the two
samples might be due to the fact that the European sample had discussed the four types of innovation
separately before the introduction of the Oslo Manual definition, which did not happen with the US
sample. Moreover, there were cases in which respondents offered new examples of what they considered to
22.

Kaizen is a Japanese word for constant improvement in every aspect of an organization: manufacturing,
management, which involves the whole organisation, from CEOs to assembly line employees.
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be product innovation, but that would better be classified as process innovation. These cases happened in
both samples, which suggests that the distinctions between product and process innovations may not be
completely clear for some types of activities, at least until both definitions have been read and processed.
Distinction between product and process innovation after introduction of Oslo definition
European sample:


One respondent did not agree with innovation as an improvement and used a process innovation
example to justify his answer: Kaizen is an improvement, not an innovation.

US sample:


Use of a cloud-based service for the purpose of accessing files and programs, to facilitate remote
work. It should be noted that they also associated this innovation with the definition of process
innovation later in the interview.



One company representative (whose company provides public transit services), reiterated the
several examples he gave prior to the Oslo definition discussion, namely his company’s use of
smaller vehicles, use of mobile data terminals, its pricing strategy, and its focus on a particular
market segment. It should be noted that these examples are not congruent with the definition of
product innovation, although when he was later provided with the other Oslo definitions of
process innovation and organisational innovation, he was able to apply them correctly to his
examples.

3.6.

Process innovation

This section of the protocol was only used with the European sample.
Concept of process innovation and examples
Interviewees from the European sample were asked to define process innovation on their own words
and to give an example. The concept of process innovation was very challenging for many respondents.
Many examples given were more related to organisational innovation than process, but at this point of the
interview, respondents had not been confronted with the idea of organisational innovation. Consequently
there could have been a tendency to group them into one broader concept of process innovation that
encompasses forms of organisational innovation.
Some definitions:







All adaptations of the manufacturing process occurring within the company.
The same respondent as above was somewhat confused between process innovation and service
innovation.
Some criteria of what process innovation could mean: must make the company more efficient,
faster and capable of producing things at a lower cost.
Process innovation is related to supply chain, not necessarily with manufacturing. In their case,
could include hiring, training.
For example improving controls, less time, simplifying.
Process innovation is related to manufacturing, at any point of the whole supply chain, also at
supplier level, for example, by outsourcing. Distribution is also seen as part of process
innovation. Examples: Improved controls, lean time, simplification.
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Process innovation is the integration of product in the assembly line, quality inspection. Process
innovation is also the approach to the customer.
Process would be how the business interacts with the clients.

Some examples related to manufacturing:






Manufacture of metal by induction procedure
Use of plastic components in injection moulds
Use of fermentation in process instead of chemicals, for reasons of sustainability
Use of circles for production, like in Toyota
Stock management is also done with the use of IT.

Some examples related to organisation / interaction with clients:












Adoption of SAP (business management software solutions)
New processes in the management of the sales team
Development of an Internet platform that allowed the migration of tasks and support services to
other countries.
Modernisation / automatisation: “You can either modernize your trucks, you can automate all
your administrative tasks, but that’s about it”
An automated bookkeeping system.
Excel import. The business is now able to take all orders into their own system through import of
an Excel document. Before this was done manually and has resulted in three instead of eleven
people dealing with entering orders.
The introduction of new computing services, upgraded server, new windows systems, use of
Skype and teleconferencing.
We have changed the interaction with clinics (clients) from manual to automate. Orders from
distributors also are done online, not manually anymore.
Creation of new websites or business models.
The introduction of new workflow software is certainly an operation and processes innovation.

Process innovation definition according to Oslo Manual
This section of the protocols was used in both European and US samples.
The definition of process innovation according to the Oslo Manual was read and respondents were
asked to comment on the definition, and to give an example of process innovation. They were also asked if
they would change their initial example, prior to being shown the Oslo definition. As before, most
comments from the European sample noted that the definition would be useful in their line of business, and
most kept the same examples as before.
Similarly to the European sample, the Oslo definition of process innovation clearly resonated with
most interviewees in the US sample. All but one stated that they agreed with the Oslo definition. Most
interviewees who offered their own definition of process innovation used some variation of “doing things
differently so they are better, smarter, faster, and more efficient,” though a few offered more specific
characteristics of process innovation. One noted that the company’s interest in process innovation “is to
assure that the company product offerings provide the best quality and have the lowest cost.” Another
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defined process innovation as “the ability to produce the same or more product with lower capital costs.”
Another specified that process innovations allow production tasks to be eliminated and reduce the amount
of time needed.
Interviewees from at least six companies in the US sample thought of process innovation as the result
of improvements. Two used the term “continuous improvement” in association with process innovation
and improvement, although a third distinguished continuous improvement from innovation. Others made
equivalent statements, e.g., “We are constantly refining how we process transactions,” and “We’re
constantly tweaking for more efficiency.” A few also said that more or most of their innovations were
process innovations.
The interviewees from the US sample who volunteered process-related examples of innovation earlier
in the interviews generally reiterated those examples in response to the Oslo definition, and several other
examples were shared as well. Most examples involved the introduction or use of technology (mainly IT)
to improve the speed and/or efficiency of processes. These included:







Building a database to monitor and coordinate power grid-maintenance personnel and activities.
Acquiring inventory purchasing software that allows them to forecast future needs and autopopulates purchase orders.
Adoption of vehicle routing software.
Changing to computerised design in publishing.
Transforming trading activities from face-to-face to telephone-based to computer-based.
Using cloud-based computer resources.

New examples of process innovation that did not explicitly mention the introduction of technology include:


Product fabrication that makes better use of the available material and results in less scrap.



Measuring manufacturing scrap as a management parameter.



Using higher stacks of pallets to make better use of warehouse space.

Similarly with what has been seen in the European sample prior to be introduced to the Oslo Manual
definition of process innovation, a few examples given by the US sample (but now after being introduced
to the Oslo Manual definition of process innovation) do not appear to fall within the scope of the process
innovation definition. Interviewees at two companies described the introduction of management processes
to facilitate process improvements. One was called a “total quality action team,” described as a group made
up of people from various parts of the company who meet to share knowledge and experience and identify
opportunities for improvement. The other was described as a “toll-gate” process using formal criteria,
milestones, etc., intended to facilitate the selection of improvement projects to capitalize on. Neither of the
latter two examples was reiterated in later discussions of the definition of organizational innovation.
Moreover, two interviewees from the US sample were asked to comment on the difference between
activities related to processes and those related to services. Both were able to provide examples to
distinguish between the two concepts, and both said that the distinction was clear to them. Although one
provided examples of services, in the previous section on product innovation, that were explicitly processrelated (holding inventory for a customer, providing faster shipping through third party shipping provider),
both described their examples in the context of providing services to their customers. The confusion
between services and process innovation may impact the results of an innovation survey if both concepts
are not clearly defined and understood.
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3.7.

Organisational Innovation

Concept of organisational innovation and examples
This part of the protocols was used only with the European sample.
Several respondents in this sample could not come up with an example of an organisational
innovation when asked. Many answered that the company had not introduced any in the last years.
Although they were asked for examples of organisation innovation in general terms, their answers tended
to be related to their own firms. It is important to note that the example was asked before asking how they
interpret the concept of organisational innovation and prior to the Oslo definition. Respondents tried to
come up with their own definition of organisational innovation using a few used examples to explain how
they see it.
Some examples:












New site in a different country / new subsidiary
Acquisitions
Creating the post of IT Manager
Setting up a centre of excellence
New department
Increasing the responsibility of a department
Use of new software
Changing ordering system from manual to online, via website
Business organisation practices
Decision making protocols
New branding, new advertising

Some definitions put forward by interviewees:








A change at the administrative level and involves reorganisation and restructuring of the
company, especially in terms of personnel, supervisors and others.
A change in structure of the company, mergers and acquisitions, or new subsidiaries
Changes inside the company’s organisation, merging of departments, tasks that were previously
made by several people are now made by one.
The migration of procedures and tasks. The migration of support activities (data processing) to
other countries could be considered as an organisational innovation because the company’s
employees, not needing to execute routine tasks, now have more time to deal with the problems
or difficulties of customers.
New ways to organize the business, noting that there is risk involved. For example, a separate
brand.
The way one does business internally.

Differences between process and organisational innovation
Most respondents in the European sample found that the two concepts overlap, or one impact the
other (a change in process would lead to a change in organisational or the other way around). It was very
difficult for interviewees to see the two concepts apart, except for very few respondents.
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The US sample participants considered the two concepts closely related, and gave very similar
explanations to their European counterparts.
The US sample discussed the differences between process and organisational innovation after being
introduced to the definition of organisational innovation according to the Oslo Manual, while the European
sample was asked for the difference between the two types of innovation prior to introducing the definition
of organisational innovation according to the Oslo Manual.
Table 10 summarises a few new examples of organisational innovation from both samples after being
introduced to the Oslo Manual definition.
Table 10. Differences between process and organizational innovation
European Sample

US Sample

Overlap between the two concepts

 Although the concepts are different they are also linked,


as a change in one causes the change of the other.
There are overlaps with process innovation. Part is
process; part is organisation. They are connected.

 They could overlap, especially if the changes in the
processes need to be developed by several
departments. If these same departments have to work
in a different way, then the two innovations complement
each other.

 The difference between the two: “they’re very close, and
often they come together. Because if you change your
process, you need to change your organisation. So they
go together. The process determines the organisation,
but there is a difference between the two.”

 Concepts are different but could overlap, with process
innovation more linked to productivity and organisational
innovation more closely linked to management.

 The two concepts overlap in some measure. While an



organisational innovation can include changes in
several processes that will change the organisational
structure of the company as a whole, the innovation
process could involve only a minor change in the
process of producing a specific good or service in an
individual department.
A process innovation is bringing change in one
department, a change to one aspect or department of
the company, whereas organisational innovation is a
change that includes the whole company. There is a
difference between the two, but there is some overlap.
They do go (partially) hand-in-hand.

 There is some overlap between organisation innovation




(restructuring) and process innovation (production /
supply chain). Organisation innovation impacts the
process.
There is a big difficulty in disentangling process form
organisational innovation: the overlap is deemed as
‘huge’.
Would not see the difference between innovation in
operations and processes.
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 “They go hand-in-hand. Processes support
function and vice-versa.”

 “When a company changes a process, it also
must change its organizational strategies,
and that the two are complementary.”

 “We wouldn’t spend a lot of time trying to
separate what you term process and
organizational innovations – they are too
much the same thing in our business space.”
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European Sample

US Sample

Clear differences between the two concepts

 The difference between process and organisational
innovation is that organisational innovation is a
structural change, whereas process innovation
concerns the course of a business. The two are clearly
different; there is no overlap between the two.

 “They’re similar. Organizational innovation is

more about ‘who’ and process innovation is
about ‘how.’”

 “Process is related to production or outcome,”
while “organizational innovation has much
broader effects, across the organization.”

 The respondent does not find it difficult to distinguish
between process innovations and organisational
innovations. Process innovation is more about tools and
organisation innovation is where you use what you have
in a better and easier way, it’s more on a personal level,
like types of posts, to have a matrix organisation or not
or mixed in order to get the most out of your
organisation.

 “There is a clear difference between process

 Process is related to manufacturing, while organisation

and organizational innovation. Process is
manufacturing.
Organizational
is,
for
example, the way the departments relate to
each other, such as through their
communication
systems,
which
were
revolutionized by email.”

is of a managerial nature.

Organisational innovation definition according to Oslo Manual
This part of the protocols was used in both samples.
The definition of organisational innovation according to the Oslo Manual was read and respondents
were asked to comment on the definition and give an example of organisational innovation. They were also
asked if they would change their initial example, prior to being shown the Oslo definition. Most comments
from the European sample pointed out that the definition would be useful in their line of business, and kept
citing the same examples as before. Others introduced new examples, including shifting examples
previously mentioned as a process innovation into an organisational innovation.
Some comments from the European sample:



The expression “including knowledge management” raised many doubts.
The Oslo Manual organisational definition is more limited than personal definition. “I see
organisation more as organisational structure, how people work together, this [Oslo Manual]
definition is more towards the outside world.”

Most of the participants in the US sample said they agreed with the Oslo definition, though few
provided definitions of their own.
Some comments from the interviewees in the US sample:
Three respondents defined organisational innovation in relation to some other company activity, e.g.,
“a major process roll-out,” “our lean manufacturing implementation,” and “to support other improvements
in company’s performance.” One clarified his notion of organizational innovation relative to new processes
by saying that innovation need not involve “a grand plan for the company structure, but [rather] key roles.”
These comments were similar to the ones seen in the European sample, when citing overlaps between the
concepts of process and organizational innovation, as one following the other. A few US participants said
their typical organisational changes were “not necessarily innovative” but were adapted first by other
companies in their industries. They cited examples of non-innovations such as centralising the finance
function into a shared services organisation, removing a redundant management layer, redefining
responsibilities, and creating joint ventures and partnerships. What was considered “non-innovation” by
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respondents in the US sample was cited as an example of an organisation innovation by respondents the
European sample (See above Some definitions).
Echoing earlier statements regarding innovation generally, one participant in the US sample said, “I
see innovation as something that hasn’t been done before.” Another participant did not view the idea of
organisational change as related to innovation at all, but merely as improvement, saying that there was no
“hard work” involved, nor any tangible by-product of such changes. These comments indicate that for
some participants in the US sample, “new to firm”, in terms of organisational method was not considered
to be innovation.
There were a few interviewees in the US sample who indicated they were not clear about the
definition of organisational innovation or some portion of it. One said he was not sure what is meant by
“method.” Two others related the concept to business practices, describing it as “basically a business
model to serve your market better,” and “innovations that focus on how to provide the best customer
service.” These comments indicate some potential confusion with marketing innovation.
Table 11 summarises a few new examples of organisational innovation from both samples after being
introduced to the Oslo Manual definition.
Table 11. Organizational innovation – New examples after Oslo Manual definition
European Sample

US Sample

IT related



Computerisation of the company.
Development of an Internet platform that
allowed the migration of tasks and
support services to other countries.
Management related



R&D related
“Knowledge repository” where all changes
and innovations performed by the R&D
department are recorded and could influence
positively how other departments work.
Manufacturing related

“Horizontal” management structure which allows resources
to be moved according to the needs of the firm, and also
allows for a “big picture” approach in which regional
managers are accountable not just for the success of their
regions, but also for supporting other regions.
Creation of cross-functional teams to develop new ideas,
with increased accountability of each component.

Global organisation of the R&D function to facilitate global
cooperation and results.

Changing manufacturing operations to “cellular” organisation to
promote “single-piece flow” and build products faster and with
fewer inventories.
Marketing related
Implementation of a new sales model which provides customers
with maximum flexibility and all possible “go-to-market”
strategies
Human Resources related
Manufacturing workforce skills assessment, gap analysis, and
targeted training.
Providing expanded health insurance options for employees by
switching providers.
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3.8.

Marketing innovation

Concept of marketing innovation and examples
As before, this section of the protocols was used only with the European sample.
Most examples of marketing innovation provided by respondents from the European sample were
related to pricing strategies, followed by advertising / promotion activities. These examples were typically
consistent with the Oslo definition, which at this stage had not been introduced yet. Some but not all
respondents saw marketing as innovation. One in particular claimed that, being in the B-to-B market, no
marketing was involved (thus associating marketing with final consumers rather than customers) while
others said they have never introduced a marketing innovation. When asked to define marketing
innovation in their own words, some respondents had difficulties in doing so, or did not consider marketing
to be a type of innovation while others made use of examples to define marketing innovation. One
respondent was confused between the concepts of marketing and product innovation.
Some examples by the European sample prior to Oslo Manual definition:















Introduction of a new and more competitive price policy and the introduction of a new
packaging.
Only thinking of marketing in terms of prices. When asked about other marketing strategies,
mentioned different ways to advertise their product (directly to the doctor, magazines, TV
commercials, etc.).
Pricing: from per pay per day / pay per hour to a fix rate to get the job done.
Awareness campaigns.
Launching an inspirational magazine to add to every delivered order.
Trucks as one big billboard.
Promotion: YouTube, social media.
Use of brochures.
Marketing studies.
Started a website.
New distribution channels.
New distribution system / third party warehouse working 24 hours a day.
Distribution methods, design and packaging, product placement and sales channels, external
relations. The company has a project on product promotion.

Some definitions by the European sample prior to Oslo Manual definition:






Promotion of the company through advertisements and conferences.
Market research to identify type of clients and competitors
Change in distribution channels or changes on the aesthetics of a good or service.
Entering a new market or a new segment. Or a new way to get to the market, via distributors, or
directly. It is related to commercialisation channels, B to B or B to C.
Marketing innovation as making a product as commercial and accessible as possible for as many
people as possible (good clients). Marketing and product design go together.
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“Promo, price, you have to have attractive prices, appealing promotions, and the product that you
present, that it would be an innovative product. Something different from the rest, and whose
price is justified by all the rest, that’s what it comes down to”.

Marketing innovation definition according to Oslo Manual
This part of the protocols was used in both samples.
The definition of marketing innovation according to the Oslo Manual was read and respondents were
asked to comment, and to give an example of marketing innovation. They were also asked if they would
change their initial example, prior to being shown the Oslo definition.
Most respondents from the European sample came up with new examples, or were now able to come
up with examples. For one respondent there was some confusion between process and marketing
innovation; for another one between services and marketing innovation. Others continued to state that they
do not see marketing as a type of innovation.
As with organizational innovation, the discussion of marketing innovation for the US sample elicited
few interpretations though they generally matched some aspect of the Oslo definition.
Some definitions by the US sample after introducing the Oslo Manual definition:


“Searching for new customers and new business opportunities”.



“Any strategy that can help to promote your business”.



“Something that increases the rate of customer adoption”.



“How to package and how to advertise the product” to get “more business”.



“Re-working of the packaging to present products in a new way”.



To foster “brand recognition”.

As with the European sample, some interviewees from the US sample commented that they did not
necessarily think of their marketing activities as innovative. As one interviewee stated, marketing is “more
experimental than innovative”. “Companies try changes to see if they increase revenue, but that type of
change isn’t true innovation.” Most interviewees agreed with the Oslo definition of marketing innovation.
One found the term “marketing concepts” to be vague and suggested, “marketing approaches” instead.
Another suggested that the Oslo definition is missing the idea of “channel design, how products get to
market.” Table 12 summarizes a few new examples of marketing innovation from both samples after being
introduced to the Oslo Manual definition.
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Table 12. Marketing Innovation – New examples after Oslo Manual definition
European Sample

US Sample

Promotion related





Print, TV, giving samples to taste, digital, etc.
Designing new delivery bags to “stick out” at the
post office, to get their name and products more
visual.








Redesigning their website and brochures to
provide a clearer and more unified message and
target both existing and potential clients.
Stopped using print for ads and catalogues, and
rely instead on their websites and mass emails.
“We’re always looking at the mix of old and new
media – print, coupons, TV commercials,
Facebook.”
“An
email
newsletter
concept,
changing
advertising focus to key concepts that resonate
with customers and go after our niche better.”
Stopped printing “media kits” (which provide
summaries of vital statistics of their titles, e.g.,
advertising rates, circulation, etc.) and send pdf
versions by email to their target audience.

Price related






Changing of image/logo as well as the pricing
policy on a turnover level.
When entering a new market, they can also adopt
different pricing strategies making their products
more attractive to these markets. The same
happens with some customers to whom different
prices are charged.



Flat-pricing model.
Changed their pricing strategy from cost-plus to
market-based pricing.
Introduction of service “bundling” at reduced
prices.

Distribution related


They now sell their leasing products via banks,
which is new.

Packaging related


Packaging. But has to have an added value for it
to be considered and innovation

While for the European sample most examples were related to pricing strategies, followed by
advertising / promotion activities, most of the examples of marketing innovations for the US sample
involved promotions, in particular adapting to the Internet and other digital media, followed by pricing. A
“business-to-business” company from the US sample was not able to provide an example of a marketing
innovation, because marketing for them often involves word-of-mouth referrals from “influencers” of their
sales channels, e.g., design engineers/consultants, OEM component distributors, etc. Similarly, another
interviewee said, “We sell big equipment; there are limited channels for marketing.” Another US
participant mentioned that the definition of marketing innovation is missing the aspect of getting products
to market, indicating a mismatch between the Oslo concept and interviewees’ expectations with regard to
marketing.
Moreover, there were some confusion between marketing innovation and other types of innovation.
Table 13 summarizes a few new examples of marketing innovation from both samples after being
introduced to the Oslo Manual definition. The examples indicate some level of misunderstanding related to
this type of innovation.
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Table 13. Marketing innovation – distinction with other types of innovation after Oslo Manual definition
European Sample

US Sample

Distinction between marketing and process innovation


Distribution is part of process not marketing
because in their case it is pull production,
they don’t have stocks that they need to sell.
The client order what they need.
Distinction between marketing innovation and organizational innovation
 Partnerships or strategic alliances with other
companies.
 The purpose of making agreements with
partners having similar customer bases is to
share logistical resources, namely sales staff
and delivery vehicles.
 The manufacturing company forms alliances
with companies in markets outside their
normal markets to facilitate repurposing of
their products.
Distinction between marketing innovation and services


A specific service for standard commodities
that was renamed after being promoted and
distributed to customers through promotional
videos with the purpose of transmitting the
new characteristics of this service.

Expenditures in innovation activities
Respondents were asked in the following order if they had incurred the following categories of
expenditures as part of their innovation activities:









Additions to software, property, plant or equipment.
R&D expenditures (either purchased or developed in-house).
Design activities (in-house and external contracts).
Acquisition of IP rights and licenses.
Employee training.
Advertising, marketing campaigns, market research.
Collaborations, alliances, joint ventures, acquisitions of other enterprises or divestures.
Intellectual property protection measures such as patent or trademark applications.

All categories were reported to be relevant for the US sample although generally respondents
indicated that they are not able to differentiate between the total expenditures and the share used for
innovation activities.
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Table 14 illustrates the most common answers from the European and US samples in terms of
relevance (from most cited to least cited types of expenditures) of different types of expenses related to
innovation. It is important to note that this ranking can be related to the order in which the options were
presented, as no attempt was made to randomise the order across interviews.
Table 14. Expenditures in innovation activities – Types of expenditures and relevance
European Sample

US Sample

Additions to software, property, plant or
equipment, in specific software and software
related to IT.

Additions to software, property, plant or
equipment, in specific software and software
related to IT.

Design activities and Advertising,
campaigns, market research.

Design activities and Advertising,
campaigns, market research.

marketing

R&D expenditures and Employee training.

marketing

Employee training.
Collaborations,
alliances,
joint
ventures,
acquisitions of other enterprises or divestures.

Intellectual property protection measures such as
patent
or
trademark
applications
and
Collaborations, alliances, joint ventures, and
acquisitions of other enterprises or divestures.

R&D expenditures.

Acquisition of IP rights and licences.

Acquisition of IP rights and licences.

Intellectual property protection measures such as
patent or trademark applications.

The outcomes for both samples were very similar: most common expenses were related to additions
to software, property, plant and equipment. In the European sample, respondents mentioned specifically
computer software. One respondent from the US sample said that while they can identify these types of
expenditures in details, it would be difficult to distinguish those associated with innovation.
The second most mentioned type of expenses was design and marketing activities. One respondent for
the European sample mentioned that he did not find the concept of design clear enough. As for the US
sample, some respondents said that “design activities” without additional clarification may capture a wide
range of activities, for example, from the design of facilities to the redesign of a website and other
marketing materials. Based on the responses from the two samples, it is clear that the definition of design
must be clarified.
The third most mentioned expense was “employee training” for both samples. Moreover, while
respondents in the European sample also mentioned R&D expenditures, interviewees in the US sample
mentioned “collaborations, alliances, joint ventures, acquisitions and divestitures”.
According to responses from the US sample, the problem with “employee training” appears to be that
the records would be in general and not broken down for innovation or other purposes. Another US
respondent said that training expenditures are not tracked.
The fourth most relevant expense mentioned was “intellectual property protection, such as patent, or
trademarks” for both samples. One respondent from the European sample added domain in websites as part
of IP protection.
Moreover, the European sample also mentioned “collaborations, alliances, joint ventures, acquisitions
and divestitures”, while the US sample mentioned R&D expenditures. Two respondents from the US
sample added that their R&D expenditures included their contributions to a research consortium, and only
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R&D that can be capitalised. In both samples, the last expense cited was “acquisition of IP rights and
licenses”. One respondent from the US sample included goodwill arising from trademarks.
3.9.

Records and level of details

This part of the protocols was used only with the European sample.
Respondents were asked to describe the type of records they maintain on their innovation activities.
About two fifths of respondents in the European sample of 28 respondents said they have a very detailed
system to record different types of expenditures, but about one fifth said their enterprises are not able to
provide a great level of detail. It is worth noting that few respondents mentioned that their innovation
activities are recorded under the marketing department or under the business development department. In a
few cases, the expenditures were recorded at Head Office level.
Records at project level
This part of the protocol was used only with the European sample.
Interviewees were asked whether their enterprises kept records at project level. For the majority of
complete responses from this sample, records were available at project level. A considerable fraction of
respondents were not able to provide a clear answer to the specific question, partly because the concept of
project did not seem fully relevant to them.
Records on employees
This protocol section was only used with the European sample.
Respondents were asked if their enterprises kept records on the expertise of employees, consultants,
and subcontractors. As before, a majority of respondents admitted keeping such records within their human
resources department. Only one respondent explicitly admitted not keeping such type of records, while
there were a number of respondents who did not answer the question.
Records and metrics used to evaluate innovations
This part of the protocol was used only with the US sample in two steps:
The first step was at an early stage of the interview, prior to the introduction of the Oslo Manual
definitions, with respondents from a sub-sample of companies with fewer than 100 employees. These
examples of record-based metrics may or may not be explicitly associated with innovation and cover for all
types of innovation. Some examples of metrics were:









On-time-delivery rates
Sales by product line/SKU
Sales per employee
Scrap resulting from production
Workforce surveys
Web analytics, such as click-through rates (i.e., clicks on advertising links), page-views, and
story clicks (i.e., clicking through from a free article summary to continue reading the full story
for a fee)
Numbers of Facebook and Twitter followers
Fees for online services
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Other participants said they only evaluated the success of innovation by using qualitative and/or
subjective measures: seamless implementation, “the designers are using it”, “people can get their jobs done
timely” and efficiency, “the company is more profitable”.
The second step collected further information about records of innovation-related expenditures and
sales from US respondents after the introduction of the Oslo concepts and is summarized in Table 15.
Table 15. Records and metrics associated with examples of innovation – US sample after the introduction of
definitions according to the Oslo Manual
Product Innovation
Detailed cost/benefit metrics and other financial data related to their existing and new products and services
Costs (and resulting savings) associated with “demand response”
Metrics related to employees, customers, and shareholders, all of which have a time element, .g., new quote
turnaround time, levels of service provided to customers, order through-put time, returns, inventory, and deviations
in product quality
Material costs were measurably reduced thanks to the use of a new type of material in its product
Fees paid for web hosting; percentage of revenues resulting from advertising; web analytics; click-through,
numbers of unique visitors, etc.
Feedback from clients
Process Innovation
Continuous and on-going analyses of and improvements to their business processes
Use Six Sigma to analyse their processes
Process-analysis methods such as critical-path maps, office mapping, and “spaghetti maps” to identify bottlenecks
in processes and reduce the amount of paperwork associated with manufacturing processes
Time-of-completion for various steps and tasks in production processes
Measure cost savings in terms of employees’ time and materials
Organisational Innovation
Comparison quality of the production output before and after trainings
Order-through-put time (the time from when materials arrive until the order is finished) and individual component
time
Numbers of “touches” (contacts or interactions) with clients as well as amount of time spent with specific clients
per dollar received
Marketing Innovation
Effects on sales: compared sales figures when online selling was implemented compared to the same time the
previous year, before the online selling was made available
Numbers of marketing emails sent by staff, numbers of customer referrals, and web usage data (e.g., clickthrough)
“Customer lifetime value,” which calculates the cost of acquiring and keeping a customer, relative to the value of
having the customer over a period of time

3.10.

Remarks

The combined results from the European and the US samples reported above provide new insights on
the way companies view their innovation activities and how the Oslo Manual definitions capture those.
Some of the most significant findings are summarised below:


The findings from both samples point to a significant role of innovation in achieving long-term
goals and consequently being part of firms’ strategies. The main reasons mentioned by both
samples were related to competitiveness, differentiation, efficiency, flexibility, and the ability to
adapt to changes in the market to meet customers’ needs.
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Innovation strategies are defined at a high level, confirming the need to direct survey efforts to
the top of the organisation, which may often not lie within the country of reference, but at Head
Office. While decision making related to innovation tend to be kept at the higher levels of
hierarchy, in some cases it is shifted to subsidiary level in order to better cater for local market
characteristics. Moreover, there is a tendency to listen to ideas coming from bottom to top, but
still, the final decision is mostly at top level, trying to combine different interests in favour of a
more global approach.



The relative ease with which some innovation concepts are understood with limited explanations,
in particularly the case of product innovation (both as goods and services), and the fact that they
fit well with unprompted comments from firms. When asked to give any example of innovation,
the majority of interviewees in both samples referred to what could be considered a product or a
broad type of process innovation. Few gave an example of marketing or an organisational
innovation as such.



The appearance of the concept of business model innovation, a feature in some of the
management literature but not in the Oslo Manual. Many respondents, especially in the European
sample, also included business models as a type of innovation.



Common descriptors used involved product and process innovation, the idea of new and
improved, role of technology, rewards / benefits and competitiveness, which were very similar
between the two samples. There was a tendency among US interviews to put more emphasis on
outcomes, mentioning that innovation leads to lower costs, efficiency, and performance.



Overall, respondents appeared to agree with the Oslo Manual approach to require that an
innovation is implemented in the marketplace, but fall short from requiring that an innovation is
successful. However, US-based companies were significantly more likely to restrict their
interpretation of innovation to cases in which it results in some form of technical, commercial or
financial success.



Both samples discussed the idea of rewards and benefits, in the sense that innovation should
bring higher profits, be sustainable and commercial (be successful), leading to progress, growth.
Interviewees in both samples stated that their enterprises had introduced an innovation that was
later considered to have failed, and could come up with examples. As part of the discussion on
failure, some also argued that although innovations failed, they resulted in some form of success
by creating knowledge and learning that could be later used in another context. Reasons given by
the two samples for failure had a different focus: while in the European sample reasons were
more concentrated on internal reasons, like costs, Return on Investment and lack of internal
resources, in the US sample reasons were more concentrated on external factors, such as
competition and distribution.



The US sample discussed about risks and innovation: smaller companies were more concerned
with risk than larger ones.



Both samples reiterated the idea of competitive advantage. The US sample, in particular, was
more concerned with leadership in the market, being the best in the market, maintaining a
proprietary position. Moreover, respondents in the US sample mentioned the role of customers
in innovation, the importance to meet customers’ needs or even to anticipate these needs and to
create value. Answers from the US sample related to the concept of innovation were more
“market oriented”.



Both samples raised the discussion between new or improved. There appears to be general
dissatisfaction with the concept of “significantly improved” due to its potential vagueness (and
value judgement posed on the “improved” notion). On the other hand, respondents find it easy to
relate to the notions of incremental and more novel types of innovation. Most participants from
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the US sample indicated that “innovation” is not the same as “improvement”, stating that an
innovation is new or unique. “Innovation means to be unique, to create something; while
improvement means the addition of a new feature.” While the European sample gave more
examples using both new and improved, the US sample was more oriented towards the idea of
“new”. Both samples characterized innovation in terms of impact.


For a majority of respondents, “new to firm” innovations are not particularly relevant and
innovation corresponds mostly to “new to market” and “new to world”, but these concepts and in
particular the latter, do not appear to come naturally to respondents unless prompted.



Technology. While there is a clear recognition that innovation is not necessarily of a
technological nature, reported examples typically include a reference to the adoption of some
type of advanced technology. The term advanced was not explored in any detail.



The vast majority of respondents in the European sample believes that innovation does not have
to be originally developed in-house, but can comprise a mix of in-house, purchase, purchase of
licenses, outsourcing, paid R&D, partnerships research institutes, universities, etc. Respondents
from the US sample had a similar answer, either developing in-house or purchasing. As
mentioned above, the concept of imitation was not considered.



Respondents found the definition of product innovation according to the Oslo Manual to be
useful, but were critical about some aspects of the definition. For example, the notion of changes,
adaptation and significantly improved are not clear, and tend to be subjective. It should be
quantifiable. US respondents considered the aspect of “characteristics or intended uses” very
relevant. There were some doubts about the inclusion of services under product innovation by the
US sample. These observations suggest that some respondents may tend to think of “products” as
goods, and may need extra assistance in applying the definition of product innovation to services.
There was also some confusion between product and process innovation, when respondents from
both samples gave examples of process innovation when asked for product innovation. This
indicates that this distinction may not be clear for some types of activities, at least until both
definitions are presented.



The concept of process innovation was challenging for many respondents from both samples.
Many examples given were related to organisational innovation as defined in the Oslo Manual.
Although both samples stated that the definition resonated with their line of business, there was
still some confusion even after the definition was introduced. This confusion is related with the
overlap between the concepts of process and organisational innovation, as well as between
process and services innovation, this last one in particular for the US sample. The US
respondents linked process innovation with continuous improvements. Most examples for the US
interviewees were related to introduction or use of technology, mainly IT related to improve
efficiency and also examples related to manufacturing processes.



The concept of organisational innovation proved to be very challenging, and few respondents
could come up with examples when first asked. Once the definition of organisational innovation
according to the Oslo Manual was introduced, respondents from the European sample changed
their original examples, which they had classified as process innovation into organizational
innovation. The US sample also indicated overlaps between process and organisational
innovation. Moreover, for the US sample, organisational changes are not necessarily innovative,
but an adaptation or imitation (First to market vs. first to firm). For others in the US sample,
organisational changes are just not considered innovation. What was considered “no-innovation”,
but only an improvement in terms of organisational innovation for the US sample was included
as innovative in the European sample. These findings pointed out that for the US sample “new to
firm” in terms of organisational innovation might not be considered an innovation.
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The proximity and recurrent confusion between the process and organisational innovation
concepts, particularly outside manufacturing activities emerges as a key challenge.
Organisational innovation tends to overlap with process innovation and seen as connected, either
as one driving the other or occurring in parallel. Organisational innovation was clearly the one
that respondents gave fewer independent examples of, particularly in the US sample. This is a
finding that is consistent with the observed correlation found through micro data analysis in other
recent OECD projects.



As for marketing innovation, some interviewees from the US sample had a similar reception to
that of the definition of organisational innovation, and described their marketing activities as not
necessarily innovative, but more “traditional” methods. Respondents for both samples gave
examples involving price, online features (ordering, downloading for a fee) and the use of social
media. While the European sample gave more examples related to price, the US sample gave
more examples related to promotion, in particular digital media. Suggestions that the Oslo
Manual definition of marketing innovation is missing the aspect of distribution, channel design.



Some firms in the B-to-B market do not see marketing as relevant, and tend to say marketing
innovation is not applicable in their case. Moreover, many respondents from both samples do not
see marketing as innovation.



Some confusion between organisational and marketing innovation, in particular in the area of
customer services. Some confusion between marketing and product (services) innovation, and
between process and marketing innovation.



Several categories of innovation expenditures (software, equipment, R&D, design, IP rights,
licenses, training, collaborations, alliances, etc.) were considered relevant by respondents, but it
would be difficult to differentiate the activities related to innovation from the regular ones. Data
is incomplete at best for both samples. Information on employees’ certifications and skills is
generally not tracked by firms in the US sample, but tracked in the European sample. Most
common expenses for both samples were related to additions of software, property, plant and
equipment, in particular software related to IT. The second most relevant expenditure for both
samples was related to design activities and advertising, market research. On the other hand,
respondents from both samples found the idea of design vague and asked for clarification.



The lack of a predominant approach for record keeping on innovation activities (some
respondents said they have a very detailed system while other said they don’t) and staff skills,
with some use of records at project level, but not necessarily classified as innovation.



Few companies in the US sample said they maintained formal innovation metrics, but mentioned
a series of metrics used to measure innovation success, which may or may not be associated with
innovation activity. Moreover, the US sample also mentioned the use of qualitative measures to
evaluate success.

Based on these findings and the differences found between the US and the European sample,
Table 16 summarizes main relevant points and recommendations for testing new questions in topics were
respondents had most difficulties.
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Table 16. Main Findings – European and US samples – Recommendations for future testing
Main findings
Europe

USA

Comments

1

Role of innovation in the
business strategy

X

X

Both samples referred to the relevance of innovation in terms of
achieving long term goals and of being part of their strategy or
their business model

2

Concept of innovation

X

X

3

Use of qualifiers

X

X

Products (services not always included as product but a
category apart)
Process (for manufacturing only)
Difficulties with concept: too broad
No inclusion of organizational and marketing innovation
New business model as innovation
New vs. improved
New, unique, significantly different, significantly improved
Measurement for improvement
Outcomes: value, succeed in the market, lower the cost,
increase efficiency
New to firm vs. new to market: for most respondents, new to firm
is NOT innovation, but copying

4

Concept of failure

X

X

For both samples (but to a lesser degree in the European
sample), innovation can mean failure.
Failure is seen as part of the process of innovating
Lack of understanding that to be considered an innovation, it
must have been actually introduced
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Potential implications for further testing and
analysis
Question related to role of innovation (objectives),
relating to strategy / long term objectives, such as:

Competitiveness

Differentiation

Quality

Efficiency

Flexibility

Ability to adapt to customers
Questions related to 4 types of innovation +
Business model, with inclusion of the 4 types of
innovation with examples to differentiate

Questions using qualifiers and examples (what is
significantly
improved?
what
degree
of
improvement to be considered an innovation?
Examples of improvements)
Innovation as new or as an improvement
Outcomes: being successfully introduced into the
market – test validity of self-reported measures of
innovation success.
Innovation as new to firm and new to market
Clarification that innovation means that it has been
actually implemented / introduced
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EU

US

5

Innovation vs. change vs.
improvement

X

X

6

Role of technology

X

X

7

Product innovation

8

Process innovation

X

X

9

Lack of understanding
what
organisational
innovation means
Organizational changes but
not innovation

X

X

Confusion
between
organizational and process
innovation
Linkage between the two

X

10

11

X

X

X

Comments

Suggestions

Confusion among the three concepts
US sample differentiate innovation from improvement, but later
identified innovation with continuous improvement
European sample cited more innovation vs. change while the US
sample cited more innovation vs. improvement
Idea of impact for both samples to qualify as an innovation
Inclusion of technology as necessary component of innovation
mostly by the US sample and by firms in technology oriented
sectors
Technology component more predominant in process innovation
examples
Difficulty in including services as product innovation

Question clarifying the notion of innovation,
improvement and change and impact

Most understand when related to manufacturing
Inclusion of results / impact: doing things better, more efficient,
faster, lower cost, better quality, etc.
Use of qualifiers: improvement
Process innovation seen more as an improvement than
something new
Inclusion of technology or IT in process innovation
Difficulty in grasping the concept of organisational innovation
Even less clear for the US sample

Clarification of process innovation as applied not
only to manufacturing but also in services
Clarification that process innovation many not
necessarily mean an improvement but also a new
process
Clarification that it may or may not include
technology
Clear definition, notion of new and improvement,
new to firm as innovation

Not innovation, but adaptation
Improvement, not innovation
New to firm in terms of organization is not considered as
innovation
Difficulty in differentiating the two concepts, and seeing a direct
connection between the two: one leads to the other or both
happen simultaneously
Citing business model as driver for changes in the organization
and processes
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Innovation including and not including technology

More evidence that product innovation includes
both goods and services

Potential testing of an integrated, broader process
innovation definition.

TESTING INNOVATION SURVEY CONCEPTS, DEFINITIONS AND QUESTIONS

12
13
14

X
X
X

17

Marketing innovation
Marketing innovation
Marketing
innovation
comprising
mostly
of
pricing strategy and use of
social media
Confusion
between
organizational innovation
and marketing innovation
Confusion
between
process innovation and
provision of services to
clients
Expenditures

18

Records

X

19

Records on employees

X

20
21

Metrics
Memo item: Composition of
the sample and potential
implications on the results

22

Potential role of cultural
differences

15

16

X
X
X

Not seen as innovation
B to B market: no marketing / marketing is not necessary
European sample: pricing, advertising and promotion
US sample: promotion (internet/ digital media) and pricing
Missing the concept of distribution

X

In terms of customer services

Clear definition, including different types of
marketing innovation
Clarify customer services (services? Process?
Marketing?)
Include distribution / delivery

X

X

X

X

X
X

For both samples, types of expenditures are clear but
respondents cannot separate what is related to innovation
activities and what is related to regular operations
Difficulties in defining “ design”
Records of innovation: at head office, marketing department,
business development department etc.
Frequently at project level
Not a problem, most have detailed records kept at the HR
department regarding employee’s skills, formal education /
degrees, and where they are located / assigned within the firm
Use of both qualitative and quantitative measures

Noticed potential signals of cultural differences in perceptions of
innovation.
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Test feasibility of asking about cost of developing
new products or processes – consider whether
product development cost can be reliably reported.

Sectors
R&D and non-R&D
Size (number of employees)
Extend coverage of exercise to other countries /
different languages.
Consider the use of fixed vignettes in scoping
interviews in different countries.
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4.

COGNITIVE TESTING OF NEW CONCEPTS AND QUESTIONS

4.1.

Introduction

This section follows the previous results from the scoping interviews to investigate the scope for
addressing some of the issues and challenges identifying in that phase, formulating some questions to be
tested as well as introducing a number of more experimental approaches for validation purposes. The main
objective of this new round of interviews was to gain a deeper insight into a few areas of innovation
activities previously tested, but which were not clear to respondents, or which were interpreted in different
ways, requiring further clarification. Moreover, innovation expenditures have shown to be a difficult topic
to test in innovation surveys, depending both on the enterprises’ accounting systems and the level of details
maintained in their innovation activities. Furthermore, design, one example of innovation expenditure, has
not a common definition / interpretation among countries, had been identified at the scope of the project as
one of the priorities for testing new questions. The technique of vignettes was introduced as a rather
speculative attempt to both review in a less time demanding way a series of concepts not fully tested in the
scoping phase, and also as a means to compile a compact set of “low consensus scenarios” which may be
used in the future to test differences in firms’ prior views about innovation and their impact on selfreported responses.
This part of the report thus summarises the findings from cognitive interviews conducted by the
consultant working for the OECD. A number of companies from different countries were approached and
interviewed with the objective of further understanding concepts that were not clear for many respondents
in the previous phases, as well adding new concepts not tested before, such as design. For logistic reasons,
all countries that participated in this new round were European.
This section is structured as follows: Sub-section 4.2 provides information on methodology used and
firm participation. Sub-section 4.3 reports on the findings from the open questions in questionnaires A and
B, starting with innovation activities and innovation expenditures. Section 4.4 covers innovation outcomes,
while Section 4.5 covers design. Section 4.6 reports on the findings from the vignette questions.
4.2.

Methodology

In this round of interviews, it was decided to use a combination of survey-like questions, followed by
probes, exploratory questions and vignette descriptions with item-based set questions on them. Two
different questionnaires (A and B) were used (please, refer to Annexes B.1 and B.2) in order to be able to
test a range of different possibilities and questions, covering basically very similar topics, but structuring
the questions in a different format.
The topics covered comprised:





type of innovation and potential consolidation;
innovation activities and innovation expenditures;
innovation outcomes and success;
use of and interpretation of design.

In questionnaire B, the possibility of distinguishing between the concepts of development and
implementation was explored as a potential solution to the problem identified in the scoping phase that
firms struggles to separate innovation efforts from regular activities. This approach proved to be
unsuccessful, as respondents failed to make or even note the distinction.
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Vignettes
Vignettes have been used by researchers from a wide range of disciplines, and can be employed either
within quantitative and qualitative investigations (Renold, 2002). Vignettes are short scenarios or stories in
written from which respondents comment upon. The idea is to explore respondents’ belief systems. Finch
(1987) describes vignettes as “short stories about hypothetical characters in specified circumstances, to
whose situations the interviewee is invited to respond”.
Vignettes are most productive when the scenarios depicted appear real and conceivable to
participants, although if the scenario is vague, participants are encouraged to provide additional factors that
may influence their judgement and responses. Moreover, vignettes were used to compare and contrast
disparate groups’ interpretations and belief systems. They have the potential to help explore meanings and
interpretations not easily accessible through other methods (Renold, 2002). Morrison et al. (2002) stated
that vignettes should also use the respondents’ words to avoid respondent confusion, to be short, so
respondents can understand the situation in a few words / sentences and to allow a sufficient degree of
ambiguity, to be sufficiently informative about how respondents’ interpret situations.
A mix set of vignettes were used, covering the main topics which proved to be most challenging in the
two previous scoping interviews conducted in Europe and in the United States. These topics related to
helping understand the distinction between different types of innovation, including product, process,
organization, marketing and business model; technical and non-technical innovation; improvements,
incremental innovation vs. radical innovation; new to firm vs. new to market, and innovation vs. noninnovation activities.
The vignettes were split into two groups, A and B, to make them more manageable. Both groups had
around 30 vignettes each, covering all the topics above mentioned. Topics were equally represented in each
group, but more emphasis was given to completing the vignettes, which were handed out to respondents
before the actual interview, under questionnaire A. The reason for keeping such a large number of
vignettes was to be able to drill down and eventually reduce the number of recommended vignettes to a
smaller set of most informative, i.e. less consensual, vignettes, according the to the dimensions covered.
Description of interview protocols
The same consultant who has worked with the OECD secretariat in the previous rounds, Ms. Adriana
van Cruysen, contributed to the design, testing and finalisation of the interview protocol for both the
questions and the vignettes.
Country participation and information sources
The independent consultant working for the OECD carried out 32 interviews (17 questionnaires with
open questions and 15 vignettes) through a combination of personal, telephone and SkypeTM interviews
across a number of countries: 18 in the Netherlands, 10 in the United Kingdom, 2 in Austria, 1 in Turkey
and 1 in Romania. The interviewees were recruited directly by the consultant with the exception of few
interviewees contacted by the secretariat via the OECD Business Industry Advisory Council.
A few enterprises answered to both the open questions and the vignettes (for example, Austria
respondent answered both, so a total of 2 interviews for Austria). Most respondents answered only the
open questions or the vignettes, due to time constraints. Table 17 shows the country breakdown for all
interviews conducted using different types of questionnaires.

87

TESTING INNOVATION SURVEY CONCEPTS, DEFINITIONS AND QUESTIONS

Table 17. Number of enterprises in each class, by country
Questionnaire
excluding design

A

AUT
1

NLD
2

Questionnaire
including design

A

1

5

Questionnaire
excluding design

B

2

Questionnaire
including design

B

4

Vignettes A

1

Vignettes B

ROU

TUR

GBR
2

Total
5

1.

3

9

1

1

1

5

1

1

2

8

5

3

9

4

2

6

Table 18 shows the breakdown by enterprise size for the group of 28 companies interviewed by the
independent consultant.
Table 18. Enterprise by size (number of employees) –interviews conducted by the independent consultant

4.3.

Microenterprises

Small
enterprises

Medium-sized
enterprise

Large
enterprises

(<10)

(10<49)

(50<249)

250 +

1

2

2

5

1

4

4

9

1

3

5

2

1

4

8

1

4

4

9

2

1

2

6

Questionnaire A,
excluding design
Questionnaire A,
including design
Questionnaire B,
excluding design
Questionnaire B,
including design
Vignettes A

1

Vignettes B

1

1

Total

Innovation activities and innovation expenditures

In questionnaire A, respondents were asked if their companies have introduced a new or substantially
modified product or service, followed by another question asking the same but in terms of business
processes, such as production methods, distribution, sales, marketing, and other internal corporate services
(e.g. HR, finance).
Respondents could easily provide examples of products and services. Although they could also
provide examples of business processes, these were at times misclassified in terms of the Oslo Manual
structure, confirming the results from the previous phase. For example, one respondent mentioned a change
in pricing method as a process innovation. Another mentioned a change in delivery method, but was not
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sure if this was related to marketing or not. A third respondent mentioned a change in distribution, but
disregard it as a marketing innovation. Another one mentioned a change in structure as a process
innovation, and a change in distribution channel as a business model innovation. Other examples included
structural changes as organizational innovation, and reduction of emissions as process innovation.
It was clear that respondents could come up with several examples, but would not always classify
them according to the Oslo Manual classification. Note that we did not offer any classification; neither
offered any definition of the different types of innovation. Of relevance, respondents classified distribution
under process, marketing and business model innovation.
In questionnaire A, respondents were asked to think about their entire range of activities, including
both new and modified products and services, as well as businesses processes, and to quantify how much
their companies invested in these activities, either as a % of sales or as a total amount.
The majority was unable to answer this question, in any of the two proposed forms (as a percentage or
full amount). One mentioned that it would be easier to answer if related to marketing (when done by a third
party) it would be easier to say. It would be also possible to say the amount related to R&D, as they keep
records to present to the government due to tax incentives. In summary, it was very difficult to quantify
innovation activities expenditures, unless there was an invoice (third party) or there were specific controls
in place, as in the case of reporting to the government due to tax incentives. Otherwise, respondents were
not able and believed their companies would not be able to quantify such activities. This suggests that
measures of innovation expenditure may be obtained for purchased goods or services, but less so for
activities carried out on own account, which are often deemed to account for a majority of the efforts
incurred by firms.
Respondents were further asked if these expenditures were recurrent, or specific, associated with a
one-off project, and what percentage would represent each. A few respondents were able to classify
between recurrent and one-off, while others said that it was not always possible to divide.
This open question did not work well. First, we asked them to “think about activities” but we did not
suggest any type of activity. Second, it was clear that respondents could not quantify even the activities
they suggested, but they could at least indicate if those were of a recurrent or one-off nature.
The next question worked significantly better. Respondents were offered a list of innovation-related
activities, and asked if they were recurrent or occasional, if delivered in house or externally procured, and
if for internal use or for third party use. This proved to be much easier, first because the activities were
listed, second because they were not asked to provide a monetary measure of value.
Among the activities listed, there were three that would require further clarification. For example, a
few respondents were not sure about the definition of design. Others did not understand what “use of
existing inventions” meant, suggesting this was a somewhat clumsy formulation to attempt to make a
distinction with payments for generating new knowledge. And finally they were not sure if computers
should be included under “machinery, equipment and other capital goods”. Overall, these are elements
that should be straightforward to address.
The idea that if the activity was performed by a third party, then it would be possible to quantify, was
raised again in this question. Respondents said that although it was not frequently possible to separate costs
in terms of what was related to innovation and what was not, it was much easier to quantify total costs
when the activity was contracted outside. Moreover, respondents commented that human resource units
tend to keep good records, so it would not be difficult to quantify this cost when related to R&D.
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In questionnaire B, which was substantially more speculative, respondents were asked if they had
dedicated resources to develop product or services, and business processes, such as production methods,
distribution, sales, marketing and other internal corporate services (such as HR or finance). This question
made a reference to the development phase of innovation, stating that respondents should not consider the
costs of implementation. They were also asked to quantify these resources either as an amount or as a
percentage.
Overall, respondents did not take into account the separation between “development” and
“implementation” phase, but tried to answer in terms of total costs, covering both phases. Even when we
called their attention to the separation of costs into these two phases, they could not separate the costs, but
tried again to come up with answers considering the total. This finding was not entirely unexpected, as it
helps explain some standard findings in surveys (limited recognition of external input in developing a
firm’s innovations), but casts doubts on some elements of the conceptual underpinnings of the manual.
As in questionnaire A, respondents were able to provide examples but at times these examples were
misclassified if they consider the types of innovation according to the Oslo Manual. For example, price
was not considered marketing innovation. As in questionnaire A, delivery was either included in marketing
innovation, or set as an activity apart from marketing.
It was easier to quantify R&D costs. One respondent said that development phase would be up to
trials, and then it would be implementation, including marketing and distribution. In this case, he would
only be able to quantify R&D costs, the development phase, not the implementation. As for HR and
finance, he said it would not be possible to differentiate which ones were related to innovation, except for
the development phase, as they outsourced all these activities, and costs would be only available in totals in
the implementation phase (for both innovation activities and for regular activities). In summary, only for
R&D costs it would be possible to separate, but not for what he called “ancillary” costs. Those would be
always in totals.
Overall, respondents could not come up with cost estimates, either in amounts or in percentages.
However, several mentioned that company would have information on occupational roles from HR
records.
In questionnaire B, respondents were asked if their companies outsourced development work to third
parties or directly procured existing solutions from them. Many said they outsourced, and examples ranged
from service contracts, maintenance, recruiting agencies, HR, finances, use of consultants, and IT.
We then asked specifically about development costs, and mentioned several ones, including software
development, design, research and experimental development, market research, strategic and management
consultancy, training, testing, evaluation and certification, and use of machinery, equipment and facilities.
We further asked to rate the importance of these activities, from high to not relevant. In this case,
respondents found it much easier to answer the question. First, the different types of activities were listed,
which facilitated categorizing the type of activity. Moreover, not asking to quantify the costs, but simply
asking whether its importance was high, medium or low, made the task not only easier but also feasible.
On the other hand, a few respondents were not sure where computers should be placed, suggesting /
assuming it would be under “use of machinery, equipment, facilities”. Others found the alternative
“testing, evaluation and certification” too broad, and suggested splitting into two parts: “testing and
evaluation” and then “certification”. The suggestion was in line with the fact that some only have
certification activities.
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The next question in questionnaire B covered development of innovation activities for third parties,
asking if respondents’ companies have undertaking work paid by third parties. A few answered that they
did this on a regular basis due to the consultancy nature of their business. Another said that although they
don’t, they sometimes sell patent rights and licenses. On the other hand, a few respondents did not
understand the question, and instead answered in terms of their contracting third parties to develop
something for them.
In questionnaire B, respondents were then asked whether they had introduced new products or
businesses processes, without mentioning any examples of business processes, and asking for an example.
They were also asked how much their companies had spent in introducing these innovations in excess from
the costs of developing the innovations, either as a percentage or in amounts. One respondent was able to
come up with an amount, but only related to human resources involved. Another one added development
costs, and made a reference to still being under break-even point. Most had not even noticed that the
questionnaire had previously referred only to development costs in first instance. Overall, respondents
were not able to separate between costs of development and costs of implementation, but they could give
examples, which were basically of new products.
4.4.

Innovation outcomes

In questionnaire A respondents were asked if the outcome of their most important activity and its
implementation over the last two years exceeded expectations, met them, met interim expectation, was too
early to tell, failed so far, or failed and was aborted.
This question did not work well. First, respondents did not think specifically about one “most
important activity and its implementation” but thought about a range of projects. As a consequence, their
answers could cover the total range of alternatives, from exceeding expectations to failing expectations.
For a few who focused on one specific project, the answers were spread, some adding “it depends”, “there
are several variables”, “ it is too early to tell”.
We then requested for an example of a successful and a not successful innovation. Respondents were
able to give examples of both. In the case of non-successful ones, the reasons were: not flexible enough,
intercultural problems, “not adopted” by the client.
In questionnaire B we asked about innovation outputs in terms of a portfolio of products or services.
The question offered several alternatives that could be chosen simultaneously, including sales of
unchanged products; sales of significantly improve products, new to enterprise and new to market. The
majority of the respondents marked at least two alternatives, many marked all four alternatives. They could
also easily associate percentages to the different alternatives.
4.5.

Use of design in firms

In questionnaire A, we started by offering three statements related to design, and asking respondents
to choose the one which would best apply to their company’s situation. All answers were related to either
“design as an integrated element of the development work of the firm” or “design is not used in the firm /
not relevant”. Not one respondent chose for “design is used as a last finish”, but a few volunteered a
definition of design that was compatible to “design as a last finish”. These answers may be due to the fact
that all except for one respondent were from the services sector.
We then asked respondents to choose among three options, more as check on perceptions of the role
of design than as a test of a potential question to be used in surveys: “Innovation drives design; Design
enables innovation or Design drives innovation”. Answers covered the three options, but mostly
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respondents agreed with the statement that innovation drives design. Innovation was seen as “larger than”
design; design as only part of innovation.
Again as a test on perceptions of design, respondents were offered several statements related to design
in their markets or sectors and were asked to choose one. Of the statements, answers were concentrated
around “ Design is essentially about aesthetics, appearance and emotions” and “Design is about integrating
appearance, emotions and functionality”, even though in the first question not one respondent chose the
alternative “design is used as a last finish, enhancing the appearance and attractiveness of the final,
developed product”. This apparent contradiction between the first and third question related to design may
be explained by the fact that in the first question we asked to choose the alternative that was closer to their
companies’ situation, but on the third question we did not make specific “to their companies”. It is likely
that in the third question respondents used their own definition of design, which in this case, was more
related to appearance. This conclusion is also based on a few comments made by respondents: design as
related to physical appearance. Another choice was related to “design is about building corporate identity
and recognition”.
Interviewees were also asked if they thought that design was mainly about product innovation,
process innovation or marketing and organisational innovation. Most answers provided pointed to product
innovation and marketing innovation (including colors, style, packaging) as the most related types of
innovation, again highlighting the continuum between product function and appearance. One respondent
who opted for process innovation used an example of a change in the structure of the organisation.
The last question for questionnaire A offered a choice of three alternatives around design and who is
involved in design activities. Responses were under all alternatives, but the most common one was that
design capabilities could be found in several different occupations, such as researchers, engineers and
programmers, followed by a team of specialized highly creative designers and last in key managerial
positions. Thus, a majority of companies did not generally narrow their view of design with specialist
creative professionals but neither did they associate with company management and strategy roles.
In questionnaire B we first offered a definition of design, and then offered several statements related
to design activities and ask respondents to select the one that best described the use of design in their
companies. Most respondents’ chose for the alternative “design is a central and directing element in the
firm’s strategy”, followed by “design is used as a last finishing, when developing new products”. The ones
choosing for this alternative, mentioned user experience, functionality, a website, digital design, tailormade solutions.
The results from the design questions provide useful information that informs how a revised Oslo
Manual may go about tackling the measurement of design as an innovation activity. This is laid out in
more detail in a separate, forthcoming report.
4.6.

Use of vignettes

The main objective was to gain a deeper insight into a few areas of innovation activities previously
tested in rounds 1 and 2, which were not clear to respondents, or which were interpreted in different ways,
requiring further clarification. These areas were related to what consists or not innovation, the different
types of innovation using the classification according to the Oslo Manual plus the increasingly popular
concept of business model innovation; the differentiation between incremental and radical innovation and
between technical and non-technical innovation.
Overall, respondents found that the boundaries among product, process, sales / marketing,
organizational and business model innovation were not always clear. In particular, distribution was mostly
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included in sales / marketing, process and business model innovation; online business, price, quality, range
and service were included in both product and sales / marketing innovation. Clearly, delivery was the most
challenging function of a business to be classified in the different types of innovation. According to
respondents’ answers, they were placed under in all categories.
Innovation vs. Non-innovation
Non-innovation was associated with “not new or improved”. For a few respondents, non-innovation
meant that the competitor already had it, so it was not an innovation. Consequently, non-innovation was
associated with “new to firm”. For example, TQM has been implemented millions of time, so it is not an
innovation; it is only “new to firm”. Only “new to market” (first mover) was considered innovation. New
to firm was considered “just copying someone else”. On the other hand, there were respondents who
considered “new to firm” as innovation, but most did not.
Radical vs. incremental innovation
Radical was defined as “big change”, easy to identify. It meant “more innovation”, a new target
group, completely new, something that did not exist before, “creative”. Radical was also associated with
“new to market”, to “completely new”, “a new way to work”, “very significant”. Radical innovation was
seen as difficult to develop and to implement.
Incremental was defined as a “small change”, an improvement, an expansion, more difficult to see, to
notice. Incremental was seen as something that already exists but now is more developed, made it better. It
was defined as more inventive, “safe”, one step at a time, in bits, piece by piece. It was also associated with
“new to firm”.
Technical vs. non-technical innovation
Technical was associated with a product, a machine, to a production method, systems, electrical parts,
database. Technical involves ICT, hardware and software, computers, machinery, equipment, but also
electronics, mechanization. Technical involves technology or technical skills. Non-technical was
associated with process, no involvement of computers or machines. It was found that this concept provided
very limited traction or insights and it is therefore recommended to be abandoned in future research, as
noted in the next section.
Business Model innovation
Business model innovation was described as a change in the whole system, a change in the business’
functions, a new strategy, a change in the way the business work with the external environment, a new
market segment. It was also associated with the distribution part of a business, overlapping with sales /
marketing innovation.
Sales / Marketing innovation
It was associated with the delivery / distribution part of a business, with repositioning a product.
Organisational innovation
It was associated with changes in the organizational chart, changes in the way people work, in
functions, in the way the business works from inside. It involves other departments, employees (human
resources), or new systems to integrate work or the design of departments, layout.
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Based on these findings, we have reduced the vignettes from the original amount of 58 to 19, keeping
the vignettes that caused most doubts, and generated a wider range of answers. These most “controversial”
vignettes offered more possibilities to probe, and understand what respondents are thinking when making
different options in terms of type of innovation, technical or non-technical innovation, radical or
incremental. The proposed vignettes can be found in Annex C of this report. The discussion on the
potential use of vignettes is discussed in the next section.
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5.

CONCLUSIONS AND PROPOSED STEPS FOR FUTURE RESEARCH

5.1.

Introduction

This final section discusses a number of points and questions that have been examined in the
framework of the OECD/NESTI project that has been testing innovation concepts, definitions and related
survey questions. Some of these points reflect long standing debates among the community of researchers
and statisticians working on innovation surveys and some have been raised more recently by countries
looking to improve the quality of their statistics in this area and seeking to improve their international
comparability. This document provides a synthesis of the main points discussed and the potential
implications from evidence collected for future work that would underpin a third revision of the
OECD/Eurostat Oslo Manual. This section provides a sketch of a cognitive testing questionnaire, dealing
with a selected number of topics, for individual countries to consider and possibly translate and implement,
with reasonable adaptations, in the course of the preparatory phase of a future Oslo Manual revision.
Despite the significant progress made in the past two decades and its considerable degree of
embeddedness in the international guidelines and indicators landscape, the measurement of business
innovation continues to be challenging for a number of reasons. Innovation surveys aim to collect
qualitative and quantitative information on the innovation activities of firms and their outcomes. All
information is self-reported by managers or designated representatives across firms and represent
subjective assessments prompted by questions in statistical surveys. Respondents are asked to rate or
classify the reality of their own firm according to concepts and definitions that can have multiple meanings
and interpretations on a number of dimensions, such as their professional background and role within the
firm, sector, market conditions, culture, and country. Firms do not necessarily record innovations and
innovation activities for purposes other than reporting to Oslo Manual-based surveys and when they do
record any related information they may give more importance to other dimensions for which they may
have more customised indicators that cannot be generalised through standardised surveys. As a result,
respondents will have to figure out what is the relevant answer to be provided to each specific question at
any given time using the means available to them, including heuristics and personal judgements.
The collection of qualitative, subjective data through statistical surveys is not a task exclusive to
innovation surveys. Such type of information underpins for example several labour force and education
statistics. However, in the context of organisations like businesses, qualitative indicators are more complex
and difficult to interpret as they represent a consolidated assessment about an entity which may range from
a few to several thousand employees and several different markets served.23 In the case of quantitative
indicators, there is moreover a general appreciation that their quality is limited because of the combination
of subjective elements underpinning the description of innovation with the degree of precision that is
expected in quantitative data. This shortcoming largely prevents the widespread use of innovation data for
analytical purposes such as estimating rates of return on innovation expenditures, by large one of the most
recurrent needs identified by users.24

23.

24.

Furthermore, simple indicators like “x% of firms in country Y have introduced at least one innovation in
the reference period” are sensitive to economic structure and business demographic factors. If for example,
a large firm of say 1000 employees were to break up into two, equally sized, companies, one specialised in
innovation and another one focused on established lines, the measure of innovation would automatically
fall from 100% to 50% if all activities remained constant.
See for example the paper by Mairesse and Mohnen at http://www.nber.org/papers/w15857.pdf
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Both qualitative and quantitative types of measurements are also bound to be influenced by
questionnaire and survey design. Identical questions and definitions are likely to be interpreted differently
in the context of a survey on business strategy or a survey primarily focused on R&D or information
technology. Survey context provides some information to respondents about the potential intention and use
of the question, with possible unintended results. This specific dimension of quality is beyond the scope of
this work but has been deal with separately by the OECD in a closely related project. The focus here is on
the design of questions as valid instruments to collect information on concepts and on the use of cognitive
assessment techniques as a validation tool.
Are there limits to cognitive testing as a research tool that should be taken into account?
It is well understood that the purpose of cognitive testing is not to provide a statistically representative
description of a given population, but to contribute to the assessment of the tools used to that end and gain
insights on the phenomenon under analysis. Cognitive testing has a major relevance as a tool for early
detection of problems with questions to be used in surveys. Successful cognitive testing is thus a necessary
but not sufficient condition for the validity of an instrument.
Cognitive testing results are necessarily based on the interviews of firms willing to discuss innovation
related topics with interviewers. It is not possible to engage firms to participate in cognitive interviews
without a realistic description of what the subject will be. Some degree of caution is therefore required as it
is questionable whether the evidence collected from cognitive surveys can be fully illustrative of potential
responses and biases experienced by so-called ‘non-innovating’ firms. Participation in cognitive interviews
is voluntary and potentially correlated with a higher propensity to innovate, a better capacity to recognise
and describe innovation, as well as a potential tendency to set a higher bar or threshold on what is an
innovative company or an innovation. One aspect to consider, for example, is that firms recruited for
cognitive interviews on innovation, often with a strong innovation track record and proprietary rights on
those innovations, will for obvious reasons tend to be more dismissive of less ground-breaking, imitative
types of innovation.
The discussions and evidence in this note are based on: (a) review work of the innovation testing
literature carried out in 2012 (drawing on the experiences of several NESTI countries and Eurostat work);
(b) the results of phase 1 of the OECD/NESTI project which assessed business understanding of Oslo
Manual innovation concepts and definitions (based on interviews carried out by a consultant to the OECD
and a set of countries –United States, Belgium, Portugal and Sweden – using a common questionnaire with
some country-specific variations); (c) The initial results (part 1) of phase 2, where the OECD consultant
tested some specific questions and investigated the scope for using vignette-type questions, using two
different questionnaires that put emphasis on complementary but different aspects. This note also aims to
reflect feedback and suggestions from countries and discussions held at previous meetings of the CIS Task
Force.
Is it worth considering the use of vignettes within cognitive testing exercises or within actual surveys?
Vignettes provide a useful contextualisation tool for understanding the idiosyncratic perception of the
respondent with regard to different aspects of innovation. Respondents are presented with a set scenario
and are asked to rate it according to defined definitions and classifications. As a result, differences in
assessment will depend on purely subjective factors as the same (objective) reality is described in the
vignette. Phase 2 of the OECD project tested a wide range of potential vignettes, resulting in the
identification of a number of items where respondents had a rather diverse appreciation of a similar
scenario put forward to them (see annex 1).
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The practical utility of vignettes in actual surveys is subject to discussion. They can be considered as
unnecessary detours from the core purpose of describing a firm’s innovation activities and can be very
difficult to present in a coherent way, without distorting the flow of the questionnaire. On the other hand, if
it is ultimately considered a fact that firms are bound to interpret some concepts in very different ways,
there seems to be no alternative but to drop the concept altogether. The use of a limited set of highly
discriminatory vignettes, i.e. those that help identify respondents with very different perspectives on a
given scenario, can in those cases provide a useful anchor for evaluating and interpreting subjective
responses about the experience of innovation in the respondent’s company. The application of this
information could range from being a simple tool for quality assessment (e.g. to identify which companies
would require follow up or editing of responses) through to the potentially more controversial rescaling for
estimation purposes.
Testing recommendation: It is recommended to attempt to identify a core set comprising a maximum
of 4-5 vignettes with high discriminatory power - based on the OECD pilot testing of vignettes - for use
within future cognitive testing. It would also be highly informative for the Oslo revision process to have
pilot survey data showing the statistical link between subjective appreciation of vignettes and actual
responses as a mechanism for explaining to statistics users what is the potential impact on indicators.
5.2.

The definition of innovation

What should be the benchmark novelty scope for defining innovation?
There is a diverse range of opinions as to whether an innovation can be just “new to the firm” or
needs to be “new to the industry or market”. It can be argued that Oslo has a basic, low-threshold definition
but allows for identifying new to market/industry innovations and reporting these separately. In some
countries, it appears from business interviews that innovation has to be at least new to the market (or create
a new market). It has been posited that surveys may ask instead for new to market in first instance, and
then, if the answer is negative, ask about new to firm innovations. The implications of this change would
be difficult to identify in a cognitive testing context without quasi experimental evidence. It is questionable
that the “new to the world” concept can be correctly reported by all firms.
Testing recommendation: Based on the high proportion of firms that reject new-to-firm only as
innovation, there needs to be more emphasis on the reporting of new-to-market innovation, even though it
can be appealing to indicate a high share of new to firm innovators rather than a smaller share of new to
market innovators. The two concepts are policy-relevant in their own right. What matters particularly is
that firms reply consistently to the questions. Testing – not necessarily cognitive – should probably focus
on identifying whether the order in which these concepts are asked about matters in practice.
Should the term “significantly improved” be dropped from survey questions?
Both interviewees and statisticians dislike this term because it is subjective and prone to different
interpretations. It is also problematic because “new” does not by itself mean it exhibits improved properties
(an innovation may include some features that are “worse” than those of previously existing products and
processes - it is for users to decide that the balance works for them), while the concept of “significantly
improved” makes an additional judgment that an innovation, although possibly marginal, delivers
something that is better or improved relative to the status quo. There is thus consensus that the term is at
best problematic.
However, it has also been noted that asking only about “new” products or processes will naturally
lead to the follow-up question: ‘what do you mean by “new”’? A simple explanation is not readily
available. “Significantly improved” may thus play an explanatory role in some respondent’s minds, but the
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effect may not be the intended one. It may either lower the bar in excess of what is interpreted as
innovation, or may instead raise the bar by creating the expectation of particularly large returns or
improved performance.
Table 19. Innovation according to Oslo and interviewed companies
Oslo Manual framework
Not an innovation Seasonal change (e.g. fashion),
change in appearance (unless new
marketing method); other changes
Innovation
New or significantly improved to firm

Innovation

New to market / industry

Views from several* interviewed companies
Not an innovation

Improvement / Innovation if a
very significant improvement
(e.g. supported by success
measures e.g. ROI)
Innovation (also concept of
creating
new
market
or
business model)

Not necessarily
innovation

an

Innovation

* It is not possible to indicate what proportion of the overall population this refers to.

Testing recommendation: Given the lack of a ‘prior’ preferred alternative approach, different
potential solutions need testing. Retaining only the concept “new” and dropping “significantly improved”
may be one of them, but then attention must be paid to the dimensions of novelty since dropping
“significantly improved” is a priori unlikely to resolve by itself the fundamental problem of ensuring
consistent answers across respondents.

Product innovation
– new to industry

Box 1. Proposals made by NCSES for testing product innovation novelty
Has your company introduced a new product, which is a new good or service, during the
past three years? Please only include goods or services that were new to your industry or
market (If multiple products, ask about most important)
Please describe that good or service

Product innovation
– new to your
company

Has your company introduced a new product (good or service) that is new to your company
and not new to your industry or market, during the past three years? Please only include
goods or services that were new to your industry or market (If multiple products, ask about
most important)
Please describe that good or service

Attributes

During the past three years has your company done any of the following?





Improved a good’s performance in making changes in materials, component…?
Developed an improved use for one of your good or services?
Added an improved feature to one of your goods or services?
Made it easier for customers to use one of your good or services?

Source: Communication from the National Centre for Science and Engineering Statistics, NSF, United States.

Should surveys probe which are the novelty dimensions or properties of innovations?
Following on the earlier discussion, it can be relevant to attempt to identify, not only for validation
purposes, what is it that makes a product or process (in the broad sense of the term) new (or sig. improved
if that concept is retained). In the case of products, the definition refers to “characteristics or intended
uses”. There is a significant continuum of possible types of characteristics spanning from functional
improvements grounded on advanced technology applications developed within the firm through to purely
aesthetic changes, with user friendliness, simplicity of usage and other dimensions lying in between.
One important dimension is whether the properties are themselves measurable (e.g. as faster or safer
vehicle, higher share of “likes” in market research, or even measured neurological responses that measure
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satisfaction or other positive emotional responses to products or experiences). It is also important to
separate commercial success criteria from the measurable properties of products themselves, as
commercial success is not part of the current definition of innovation – this excludes metrics such as rates
of return on investment. A challenge of questions relating to the attributes of novelty is that it is difficult
for a firm to describe for its whole range of activities, being potentially more appropriate for object-based
approaches.
Testing recommendation: The Oslo Manual presents a rather marked distinction between functional
and other forms of changes to products and processes. The Oslo review work should attempt to make more
explicit what those criteria are and formulate them in survey environments. Specific questions asking firms
to describe the various dimensions of novelty may assist in this process. The experience accumulated in the
analysis of design can help formulate these in a more concrete way.
Table 20. Potential dimensions of novelty in characteristics and intended uses of products
rd

Attributes

Relevance to Oslo Manual 3 edition

Significant rate of return on investment (expected/actual)
to adjust for risk/uncertainty
Market penetration, market share, sales targets

Financial success measure, not within Oslo definition of
innovation
Commercial success measure, not with Oslo definition of
innovation
Part of product/process innovation definition

Improved
functional
performance,
technical
specifications, efficiency
Usability, user friendliness
Improved aesthetics, appearance, environmental
friendliness of packaging or delivery
Ability to generate intended emotional responses and
affinity

Part of product/process innovation definition
Potentially part of marketing innovation (when they are
part of the adoption of a new marketing method/concept)
Potentially part of marketing innovation (when they are
part of the adoption of a new marketing method/concept)

Should the definition of innovation further raise the innovation threshold to refer to commercial
success, or develop separate instruments to probe this dimension?
It is not surprising that several firms have an expectation of success to justify their innovation efforts
and that policy makers would like to be able to identify successful innovation. Having said that, a large
proportion of respondents have a nuanced concept of success. Well managed innovation identifies
“failures” at the relevant stage and devises corrective actions further down the line without committing
further resources to less promising products/processes. From a measurement perspective, the identification
of success can hardly be aligned to very recent innovations (as introduced to market).
When the project set out to evaluate whether it was possible to identify how companies rate the
performance of a given innovation against their initial plans or expectations, it was found that companies
refused to respond alleging that there was a diverse range of innovations and that it would be difficult for
them to rate a most significant one. We interpret this argument more as a sign of reluctance to self-assess
success/failure and consider it less likely that a question would work in a real survey setting.
Testing recommendation: It is proposed to leave this subject principally outside the scope of
specific questions and focus on analytical efforts to identify success dimensions.
Is it possible to use innovation surveys to identify radical, disruptive or transformational innovations?
The user relevance of this type of information appears to be strong, and several companies have
referred to these terms in interviews, even if in reality it may only describe the experience of innovation in
a very small minority of firms. Turning this into workable concepts and questions is far more challenging.
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Firstly, even if properly defined as concepts in a future manual, it is difficult to think of questions using
these specific terms, with more neutral descriptions to be favoured. Secondly, assessing whether an
innovation meets the features can be probably only done with the benefit of hindsight and at the expense of
recall bias. Understanding the features of an innovation is a dynamic learning process for firms in which
further investment decisions are made and products and processes are often re-launched. It remains to be
tested whether respondents would be able to describe their expectations about their recent innovations or
innovation projects (e.g. does it intend to create new offers, business models, to serve or create new
markets?). A number of countries have noted they see considerable value in seeking to measure the
intensity of innovation that some of these concepts imply (e.g. as in Bansi and Tuff, 2012).
5.3.

Types of innovation

The admissible types of innovation are a core feature of the OECD/Eurostat definition of innovation
for measurement purposes. In the 3rd edition of the Oslo Manual, innovation comprises product, process,
organisational and marketing innovations.
Box 2. Should testing focus on a specific, better understood type of innovation?
On the one hand, it does indeed appear easier for firms to consider product (good and service) innovations than
on a broad class of process innovations potentially including organisation and marketing innovations. However, we do
know that new products are underpinned by the introduction of new processes, esp. in the case of services, and the
incidence of product versus process innovation is not uniform across sectors. Furthermore, some companies struggle
to differentiate some types of product innovation with marketing innovations. It is not clear that firms can report on
some elements only for product innovations, as opposed to a broader category.
Testing recommendation: There is little to be gained other than reduced burden in focusing only on products
and there is the risk that such a move might result in misleading users of statistics about the prevalence of innovation.
It is however worth considering which questions function better in a product only context than in a broader one and
vice versa.

What do findings say about the introduction of organisational and marketing innovations in the last
Oslo Manual revision?
This is a complex question with no simple answer.


Cognitive testing of innovation concepts shows that process innovations are fundamentally
undistinguishable from a broad set of organisational and even some marketing innovations,
particularly in the case of services. Organisational and some marketing innovations were
probably already reported before as process innovations, to the extent that respondents viewed
the definition of innovation as sufficiently broad and not necessarily R&D-based.



Cognitive testing reveals a significant degree of unease among many – though not all – business
with the concept of marketing innovation. Quite a lot of this is directed to changes in products
that are not of a functional nature. In addition to this, the use of some methods that may fit the
marketing innovation description may entail radical changes to business models that would
probably be accepted as innovations, while in many cases they represent the adoption/adaptation
by a firm of methods widely used in the marketplace.



Some variations in the definitions of organisational and marketing innovations vis-à-vis product
and process innovations such as the requirement that they only the first-time implementation by
the firm should be considered appear to have no material effect on respondents.
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Testing recommendation: Based on the evidence accumulated, it would be potentially fruitful to
proceed with testing a new configuration for different types of innovation that combined (most of) the
traditional process, organisational and marketing innovations into a single business process innovation
category – to reduce the scope for misclassification – with relevant sub-items underneath that enabled, if
required, to draw some comparisons with past historical data. A revision of the Oslo Manual should
attempt to identify a better mapping of the categories with standard business functions in order to facilitate
responses from companies in different sectors.
Box 3. Grouping innovation types into two broad types
Reducing the number of broad types of innovations from 4 to 2 could generate significant economies in survey space
which could be used for other purposes. This would also help address the lack of consistency in the coverage of
innovation activities underpinning some types of organizational and marketing innovations which, for practical
purposes, firms cannot distinguish from process innovations.




Over the past three years, has your company introduced a new product (good) or service?
Over the past three years, has your company introduced a new business process, such as a new production
or service delivery methods, supply, distribution, sales, marketing, and other internal corporate services?

Testing recommendation: A more fundamental revision of Oslo and Oslo-based surveys may
actually test the implications of subsuming a number of marketing innovations into a general new product
category and separate functional-appearance changes based on follow-up questions.
Table 21. Types of innovation
Oslo types
Product innovation

Oslo subtypes

Potential new subtypes

Goods

Goods

Service

Service

Potential new
configuration for testing
Product

(Products with both
features)
Process innovation

Organisational innovation

Production methods

Review and align with
standard processes
(production term is
associated with
manufacturing)

Business process

Delivery methods (sourcing
and delivery)

Review and align

Business process

Business practices

Review and align

Business process

Other unspecified functions
(e.g. financing methods?)

Business process?

Placement methods

Review and align

Business process

Promotion methods

Review and align

Business process

Workplace organisation
External relations

Marketing innovation

Product design/packaging

Business process/ Product
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Was it appropriate to move away from the concept of technological innovation?
The evidence available at the time of the last revision was already sufficiently strong in support of
dropping this concept in surveys. We do know from recent testing that technology is not seen as a
necessary component of innovation but respondents do often cite the use of highly pervasive (and existing)
types of technology, esp. ICT, in the introduction of innovations. A separate matter is whether an
innovation relies on new technology or has resulted in the development of new technology. This approach
might take surveys towards patent-related questions, which are indeed used by many countries. It is
however known that not all technological inventions are equally protectable by patents, and the concept of
technology is itself bound to be interpreted in subjective ways.25
Testing recommendation: While it took some years to adjust the terminology used to describe the
combination of product and process innovations, and the term technological innovation is still used rather
widely and in ambiguous ways, it does not seem necessary to revisit this point. There appears to be a
larger (and different) problem with survey design and the combination of R&D and innovation questions,
which may generate the expectation among firms that they are being asked about R&D-based innovation
activities.
Should innovation surveys introduce the concept of design and, if so, how?
Cognitive testing has showed that firms rejected interpreting design solely as relevant to product
aesthetics and appearance, i.e. as described in the Oslo Manual within marketing innovations even though
they recognised this was its most common use. Respondents accepted interpretations of design as
integrating functionality, appearance and emotions. Respondents also identified design as relevant for both
product and marketing innovations, the former noted in the Oslo Manual but not spelled out in full.
Respondents had no problems dealing with a generic definition of design and describing their own firms’
degree of design use according to an existing “ladder”-based model from the design management literature.
Testing recommendation: Understanding the role of design in firms through surveys only requires
an approximate, illustrative definition of what design may entail. It is recommended to test more
systematically and in different languages questions on the use of design that have already performed
satisfactorily in Denmark and tested by OECD in firms in a few other countries. The link with innovation
does not need to be explicitly asked for but is revealed from analysis of the correlation patterns in the data.

25.

A different, potentially useful approach for dealing with technology in the context of the Oslo Manual,
would be to test the use of innovation surveys as vehicles for asking companies about the use of (advanced)
technologies. The advantage of innovation surveys is that they are designed to be representative of the
market economy, and are not constrained like R&D surveys to the population of R&D performing firms. It
would be important for that purpose to construct a list of (advanced) technologies with sufficient relevance
for both manufacturing and service sector firms.
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Table 22. Question on the use of design
Design has been defined to cover a range of different possible approaches and applications within firms.
Which of the following definitions/statements on design do you agree with? [Tick more than one option if
appropriate]
A
Design provides a means to improve the aesthetics, appearance and emotions that associated to
goods
B
Design provides a means to enhance the user experience of services
C

F

Design provides a means to integrate functionality, appearance and user experience, for goods
and/or services
Design focuses on improving the functional and technical properties of products and processes,
and it can be part of a company’s R&D function
Design focuses on improving the functional and technical properties of products and processes,
but it is very distinct from R&D
Design provides a means to build corporate identity and brand recognition

G

Other/don’t know what design is

D
E

Note: Reconsider changing the order and reducing the number of items.
Which of the following statements best describes the activities of your company with regards to design?
A
B

Design is used as last finish, enhancing the appearance and attractiveness of the final,
developed, product
Design is an integrated, although not directing element of the development work in the firm

C

Design is a central and directing element in the firm’s strategy

D

The enterprise does not work systematically with design

E

Design is not used in the firm – it is not relevant

Can you please give an example of an application of design in your enterprise?
Or in your market if not used?
Is the design activity carried on internally or outsourced, or both?

Probes:

Ask if they could understand all the alternatives or if there was any that was not clear

How do they understand design as integrated but not directing element of the development work and design
as central and directing element in the firm strategy?

If not relevant, ask why.
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5.4.

Measuring innovation efforts

Is it possible for firms to separate between development and implementation of innovations?
The evidence collected so far suggests this is not the case. On the one hand, companies that indicate
they introduced an innovation very rarely recognise these have been developed by or in partnership with
other parties. It was also attempted to get companies to identify their overall development expenditures, of
which R&D would a component, in response to evidence from companies that they cannot separate
implementation costs from ongoing production/delivery activities.
Testing recommendation: It is probably advisable to test the potential implications of bringing
together in the same space or questionnaire section the thematically related questions on innovation
interactions relating to co-development with those dealing with collaboration and explore the scope for
efficiencies.
Is it appropriate to measure the incidence of ongoing and abandoned innovations?
There is an element of redundancy between this type of question and information collected on
innovation activities. These are only used as filters for innovation expenditure questions, but additional
effort that distracts from other questions. If questions on innovation activities were asked regardless of
companies self-reporting themselves as innovators or with ongoing or abandoned innovations, this type of
question would be irrelevant.
Testing recommendation: Consider the relative importance of these questions and evaluate the
implications of unfiltered innovation activity questions. For international comparison purposes, it would
be important to ensure that innovation activities report consistently on a given set of innovation types.
Is it possible to collect robust information on innovation expenditures?
Most of the innovation components are already captured through either R&D or capital expenditure
surveys. The cost of acquiring rights to knowledge is highly confidential information and cognitive testing
in a wide variety of settings indicates that this is particularly difficult information to extract through
surveys, especially those of a non-mandatory nature. Cognitive testing shows that companies can only
identify innovation expenditures when these imply external purchases linked to defined innovation
projects. These purchases are in most cases only a fraction of total relevant efforts to innovate (most relate
to internal development costs). Payroll information is available by functions but not necessarily linked to
specific innovation activities or projects. On the evidence available, it does not seem possible to collect in a
robust manner a full measure of innovation expenditure or one itemised by types of expenditure.
Testing recommendation: Surveys should try to focus on measuring expenditures on a priori
innovation-relevant activities with a well-defined correspondence in accounting systems. Testing efforts
should probably be focused in this direction. When the information is available from other surveys, data
linking should be explored to avoid unnecessary duplication of information requests. These expenditure
questions could be decoupled from the qualitative questions on what types of innovation activities are
incurred by firms.
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What innovation activities to consider and what can be asked about them?
The phase 2 testing experience indicated that companies were able to identify among a list of
activities which ones they undertook as part of innovation projects. Respondents were able to:
1.

report on the relative importance of these activities (beyond saying whether used or not);

2.

identify whether these were carried out on a recurrent or one-off basis; and

3.

report whether these were done in house or procured from third parties.

Recommendation: It is suggested to further test means of collecting qualitative information on the
following activities in the framework of innovation projects/activities.
Table 23. Innovation activities – proposed assessment grid
Please think about the entire range of your firm’s activity to introduce new (and modify) products,
services and business process in the last year.
Did it involve any of the following innovation expenditures?
Yes

Yes

No

If yes, were these expenditures …

How important were
these activities

Recurrent or occasional
(one-off projects)

High

Software development
Database development
Research and experimental
development
Use of intellectual property
and know-how
Use of machinery,
equipment, computers or
other capital goods,
including facilities
Design
Testing and evaluation
Certification/ accreditation
Training
Market research
Strategic and management
consultancy
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Developing innovations for third parties
It is suggested to limit if possible the use of such questions to firms engaged in knowledge intensive
business services, as firms in other sectors are less likely to be engaged in developing innovations for other
firms. A simple question to test along these lines within that population of firms, helping deliver new
evidence on outward open innovation activity, could be as follows:


Over the past three years, was your company hired to undertake any work to develop or
contribute to the development of products or business processes by other companies by public
sector organisations?



Did your company sell any intellectual property rights to other companies or organisations, or
receive any revenues for licensing IP or know how to others?

Can questions on outcomes of innovation be used?
Based on the positive initial results obtained in phase 2, it looks appropriate to consider testing in a
more systematic way the possibility of asking a question along the following lines:

Box 4. Sales from product innovations
Considering that any given firm can have a portfolio of products (goods or services) please indicate which of the
following was part of your sales mix in the past 12 months. [If relevant, please provide an approximate estimate of their
share in total revenue]



Sales of products that have not been revised in the past 12 months.

Yes/No _______%



Sales from products that were revised, but not new to the market or your company.

Yes/No _______%



Sales from products that are new to your company but not to the market.

Yes/No _______%



Sales from products that are new to the market

Yes/No _______%
Sum=100%

5.5.

Questions proposed for further development and testing across countries

This document seeks to provide a practical contribution to future efforts to test and develop new
questions that might conceivably deliver user relevant, more robust and internationally comparable
evidence on the practice of innovation within firms. By putting forward very specific proposals, it aims to
generate a wide debate within the NESTI and the wider research communities with an interest in this topic.
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Proposed simplified testing questionnaire
Section 1: Context and markets


Please describe your main line(s) of business.



Which of the following types of market does your company serve?







Local
Regional
National
International

Which of the following count among its users/customers?
 Other business
 Public sector organisations
 Individuals, households

Section 2: Changes to products and business processes


During the past three years, has your company introduced a new product (good) or service…
 …that is new to your industry or market? – please describe.26
 …that is new to your firm, but not to your industry or market? – please describe.



During the past three years, has your company done any of the following?







Improved a good’s performance in making changes in materials, component…?
Developed an improved use for one of your goods or services?
Added an improved feature to one of your goods or services?
Made it easier and or appealing for customers to use one of your good or services?

During the past three years, has your company introduced a new business process, such as a new
production or service delivery method, supply, distribution, sales or marketing processes, or other
internal corporate services…
 …that is new to your industry or market? – please describe that business process.27
 …that is new to your firm, but not to your industry or market? – please describe that business
process.



During the past three years, has your company done any of the following?
 Improved the performance of a business process by making changes in the equipment used,
components, software, employee competencies, …?
 Developed an improved use for an existing process?
 Added an improved feature to one of your business processes?
 Made it easier for employees and or suppliers operate with your business processes?

26.
27.

If there are multiple products, please ask about the most important.
If there are multiple processes, please ask about the most important.
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Section 3. Innovation activities
Please think about the entire range of your firm’s activity over the past three years to introduce new products,
services and business processes. Consider also projects and activities that are only new to your firm.
Did your firm activity comprise efforts, financial or human [check term], to do any of the following?
Yes

Yes

If yes, were these efforts…

Was it a recurrent or
occasional (one-off project)
activity?

No

How important was
this activity?
Was it carried out by an
in-house team or
externally sourced?

High

Medium

Low

Software development
Database development
Research and experimental
development
Use of intellectual property and
know-how
Use of machinery, equipment,
computers or other capital
goods, including facilities
Design
Testing and evaluation
Certification/ accreditation
Training
Market research
Strategic and management
consultancy

Section 4. Supporting innovations elsewhere [NB: consider asking only among firms in knowledge
intensive business services]


Over the past three years, was your company hired to undertake any work to develop or
contribute to the development of products or business processes by other companies or by public
sector organisations?



Did your company sell any intellectual property rights to other companies or organisations, or
receive any revenues for licensing IP or know how to others?
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Section 5. Use of design
Design has been defined to cover a range of different possible approaches and applications within firms. Which of the
following definitions/statements on design do you agree with? [Tick more than one option if appropriate]
A
Design provides a means to improve the aesthetics, appearance and emotions that associated to goods
B

Design provides a means to enhance the user experience of services

C

F

Design provides a means to integrate functionality, appearance and user experience, for goods and/or
services
Design focuses on improving the functional and technical properties of products and processes, and it
can be part of a company’s R&D function
Design focuses on improving the functional and technical properties of products and processes, but it is
very distinct from R&D
Design provides a means to build corporate identity and brand recognition

G

Other/don’t know what design is

D
E

Note: Reconsider changing the order and reducing the number of items.
Which of the following statements best describes the activities of your company with regards to design?
A
B

Design is used as last finish, enhancing the appearance and attractiveness of the final, developed,
product
Design is an integrated, although not directing element of the development work in the firm

C

Design is a central and directing element in the firm’s strategy

D

The enterprise does not work systematically with design

E

Design is not used in the firm – it is not relevant

Can you please give an example of an application of design in your enterprise?
Or in your market if not used?
Is the design activity carried on internally or outsourced, or both?

Probes:

Ask if they could understand all the alternatives or if there was any that was not clear

How do they understand design as integrated but not directing element of the development work and design
as central and directing element in the firm strategy?

If not relevant, ask why.
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Section 6. Product portfolio
Considering that any given firm can have a portfolio of products (goods or services) please indicate which of the
following was part of your sales mix in the past 12 months. [If relevant, please provide an approximate estimate of their
share in total revenue]



Sales of products that have not been revised in the past 12 months.

Yes/No _______%



Sales from products that were revised, but not new to the market or your company.

Yes/No _______%



Sales from products that are new to your company but not to the market.

Yes/No _______%



Sales from products that are new to the market

Yes/No _______%

Sum=100%
Section 7. Vignettes [NB. Consider potential impacts of placing upfront as opposed to at end of
questionnaire]
Please choose 4 vignettes from the list available in the previous annex and ask respondents to assess
where the respondent considers them to represent:


A new product (good or service)?



A new business process, relating to production, delivery, organisational or marketing methods?



A significant improvement to the firm’s products or business processes?



Any other type of change introduced by the firm?



A product or process that is not just new to the firm, but also new to the firm’s market or the
industry?

110

TESTING INNOVATION SURVEY CONCEPTS, DEFINITIONS AND QUESTIONS

REFERENCES

Archibugi, D., P. Cohendet, A. Kristensen, and K.-A. Schaeffer (1994) Evaluation of the Community
Innovation Survey (CIS) Phase I. EIMS publication no. 11, IKE Group, Department of Business
Studies, Aalborg, Denmark.
Arundel, Anthony, 2007, Innovation survey indicators: What impact on innovation policy?, in: OECD,
Science, Technology and Innovation Indicators in a Changing World: Responding to Policy Needs,
OECD, Paris, pp. 49-64
Anthony Arundel and Catalina Bordoy, “The 4th Community Innovation Survey: Final Questionnaire,
Supporting Documentation, and the State-of-Art for the Design of the CIS”. Report to Eurostat, May
2005.
Arundel, Anthony, Catalina Bordoy, Pierre Mohnen & Keith Smith, 2008, Innovation Surveys and Policy:
lessons from the CIS, in: Nauwelaers, C. and R. Wintjes (ed.), Innovation Policy in Europe, Edward
Elgar, Cheltenham, UK, pp 3 – 38
Arundel, Anthony, Catalina Bordoy, and Adriana van Cruysen (2010). “Community Innovation Survey
2010 Final report to Eurostat”, MERIT, January 2010
Anthony Arundel, Catalina Bordoy, Adriana van Cruysen and Can Huang (2007). “Community Innovation
Survey 2006. Final Report to Eurostat. MERIT, September 2007.
Arundel, Anthony & Pierre Mohnen, 2003, Analytical methods and interpretation of innovation surveys,
in: Gault, Fred (ed.), Understanding Innovation in Canadian Industry, McGill-Queen's University
Press, Kingston
Arundel, Anthony, Kieran O’Brian and Ann Torugsa (2010), Errors in the interpretation of ‘innovation’:
Preliminary results from a 2007 innovation survey in Australia, Presentation, Working Group
Meeting on Science, Technology and Innovation, Luxembourg, 22-23 November, 2010.
Arundel, A. and K. Smith (2013), “History of the Community Innovation Survey”, in F. Gault, Handbook
of Innovation Indicators and Measurement, Edward Elgar, 2013.
Bansi, N. and G. Tuff (2012). “Managing your innovation portfolio”. Harvard Business Review, 5.
Collins, D. (2003). “Pre-testing survey instruments: an overview of cognitive methods”, Quality of Life
Research, 12, 229-38.
Finch, J. (1987) – “The vignette technique in survey research”, Sociology, 21, 105-11
Francoz, Dominique and Patrick Corbel, 2004. “Use of Vignettes in Business Surveys in implementing the
International Definition of Innovation”. Paper presented at the European Conference On Quality
And Methodology In Official Statistics. Mainz, May 2004.
Gault (2013), “The Oslo Manual” in F. Gault, Handbook of Innovation Indicators and Measurement,
Edward Elgar, 2013.
Kleinknecht, Alfred (1993). “Testing Innovation Indicators for Postal Surveys: Results from a Fivecountry Project”, in Kleinknecht, A.H., D. Bain (eds., 1993): New concepts in innovation output
measurement, London: Macmillan.

111

TESTING INNOVATION SURVEY CONCEPTS, DEFINITIONS AND QUESTIONS

Morrison, R., Stettler, K. and Anderson, A. (2002) “Using vignettes in cognitive research on establishment
surveys” – Conference on questionnaire development, evaluation and testing - Charleston
OECD (1990), “Description of Innovation Surveys and Surveys of Technology Use Carried out in OECD
Member Countries”, Paris.
OECD (1992), “OECD Proposed Guidelines for Collecting and Interpreting Technological Innovation
Data – Oslo Manual”, OCDE/GD(92)26, Paris.
OECD-EUROSTAT (1997), Proposed Guidelines for Collecting and Interpreting Technological
Innovation Data - Oslo Manual 2nd edition. OECD, Paris.
OECD-EUROSTAT (2005), Proposed Guidelines for Collecting and Interpreting Innovation Data - Oslo
Manual 3rd edition. OECD, Paris.
OECD (2007). “Science , Technology and Innovation Indicators in a Changing World. Responding to
policy needs”. OECD Publishing. Paris.
Qureschi, H. and O. Rowlands (2004), “User satisfaction surveys and cognitive question testing in the
public sector: the case of personal services in England”, International Journal of Social Research
Methodology, 7, 273-87.
Renold, E. (2002) - “Using vignettes in qualitative research”, Buidling Research Capability, Cardiff
University School of Social Sciences.
Smith, Keith (1989), “New Innovation Indicators: Conceptual Basis and Practical Problems”, Group of
National Experts on Science and Technology Indicators, OECD, Paris, November.
Smith, Keith (1992), “Technological Innovation Indicators: Experience and Prospects”, Science and Public
Policy, No. 19, Vol. 6, December, pp. 383-392.
Snijkers, Ger; Gustav Haraldsen; Jacqui Jones and Diane Willimack (2013), Designing and Conducting
Business Surveys, forthcoming Wiley Series in Survey Methodology Series, #568, Publisher: Wiley,
John
Van Cruysen, Adriana (2012) Guide to conducting cognitive interviews of survey questionnaires.
Unpublished manuscript adapted by A. van Cruysen to NESTI Innovation project based on the
“Guide to conducting cognitive interviews of survey questionnaires” by A. van Cruysen & A.
Arundel. UNU-MERIT - February 2010
Willis, G. (1999), “Cognitive Interviewing: A ‘How to’ Guide,” course presented at 1999 Meeting of the
American
Statistical
Association.
Retrieved
from
http://appliedresearch.cancer.gov/archive/cognitive/interview.pdf
Yonetani, Yutaka (2012), “A report on the comparative survey regarding the perception of “innovation” in
Japan, USA and Germany,” Research Material No. 208, National Institute of Science and
Technology Policy (NISTEP), March 2012.

112

TESTING INNOVATION SURVEY CONCEPTS, DEFINITIONS AND QUESTIONS

ANNEX A. SCOPING INTERVIEW PROTOCOLS – TESTING PHASE 1
Annex A.1. The early scoping interview protocol (Final European version)
Structure of scoping interviews
The main objective of the scoping interviews is to gain a general insight into how enterprises manage their
innovation activities with a view to improving the design of innovation survey definitions and questions.
The interviews are structured as follows:
This first set of questions has been designed to examine the broad context and forms in which innovation
(technological and non-technological) takes place. The aim to capture relevant information on the context
and environment in which enterprises are embedded and that may influence their innovation capabilities
and propensity to innovate. A second set of questions focus on the innovation strategy and the decisionmaking processes to implement the strategy at the enterprise level. At a third stage, the testing covers the
interpretation of the concept of innovation and its different categories (product, process, organizational and
marketing innovation). The goal is to verify how the respondent understands these concepts. The final set
of questions focus on gathering information on the company’s record keeping and level of detail available
on innovation activities.
The scoping phase is thus structured as follows:
a) Profile of respondent.
b) Characteristics of the enterprise, organizational structure, markets, business context and
customers. Organization Strategies and Goal
c) Innovation strategy and innovation activities: innovation strategy and decision-making, how the
enterprise organizes its innovation activities.
d) Understanding and relevance of different types of innovation.
1.
2.
3.
4.

Product innovation
Process innovation
Organizational innovation
Marketing innovation

Process and Organizational innovation are tested first together and then separately to check if respondent
can differentiate between the two types of innovation.
e)

Innovation activities and record keeping.

Questions are combined into sections in the order presented above. Sections and subsections appear in
bold. Every question to be asked is numbered and appears in bold and italics. Comments that are only
directed to the interviewer appear in italics.
The interviewer should firstly ask the question and wait for the respondent to answer in his own words.
Please avoid interrupting the respondent and give time to think about the answer and elaborate without any
interference. Once the respondent stops talking, then the interviewer can probe (as indicated under each
question in italics) by making additional questions in order to obtain more specific information.
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The interview
Start by introducing yourself and by thanking the interviewee for his/her time. Please let him/her know that
the interview should take no more than 45 minutes to 1 hour and that the content of the interview will be
kept confidential. Remind the interviewee of the relevance of his participation, by saying that his opinions
will be valuable for the OECD/national organization to gain insights in the innovation activities of
enterprises in different parts of the world and based on these results, design better survey questions which
business can relate to and can be used by policy makers in OECD countries.
Also remind the respondent that the main goal of the interview is to gain insights on the how the
interviewee’s company deals with change and the potential role of innovation, as understood by the
respondent, regardless of whether the enterprise is deemed to innovate. Please ensure that your words at
the outset of the questionnaire and in your previous contacts (phone/correspondence/etc.) do not lead
apparently less innovative firms to turn down the offer to be interviewed.
Interviewer: Before we start with more specific questions, I would like to ask you a few questions about
your job and role in this enterprise.
1 - Respondent Profile
1.1 - Job Title and time at job / enterprise: Please, could you tell me what is your formal job title? How
long have you being doing this particular job at this enterprise? How long have you been working in
this enterprise? The respondent may have been for sometime at the enterprise, but only recently has been
in his current position. Ask for how long he has been in this job, and with this organization, as it will likely
have an impact on his ability to answer your questions.
1.2 - Could you briefly summarize your main responsibilities?
Ask to summarize main activities and responsibilities.
Now I would like to ask a few questions about your enterprise, so that I have a better understanding of
your line of business and your markets.
2 - Characteristics of the enterprise
Some of this information can be obtained beforehand, from the register or and from the Internet. Even if
obtained before the interview, check if your information is correct and up to date.
2.1 - Ownership
2.1.1 - In 2011, was your enterprise part of an enterprise group?
If yes:
2.1.1.a - Which is the parent company? Where is the Head Office (headquarters) located?
2.2 - Number of employees
Ask for number of employees at the enterprise level and also at group level, if enterprise is part of an
enterprise group.
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2.3 - Sector of activity / Line of business / Markets, Customers and Competitors:
2.3.1 - What is the main activity of the enterprise?
Ask the respondent to describe main products.
2.3.2 - Who are your main customers?
Main customers may include other divisions of the group of enterprises (such as the parent company, other
affiliates / subsidiaries) or other enterprises or individual consumers or the government.
2.3.3 - What do you consider to be your enterprise’s main competitive advantage in your business? How
does your enterprise differentiate itself from its competitors?
For example, it can be price, new products, quality, customization, focus on a niche market, introduction
of new technologies, etc.
2.4 – Organization Strategy and Goals
2.4.1 - Please, can you tell me what are your enterprise’s main medium to long-term goals? By that I
mean about 2 - 5 years’ time. What are you trying to achieve? Any particular area the management
team is trying to develop, make changes to or improve?
The respondent may talk about the enterprise mission or vision, or long-term goals. This does not matter.
The idea here is to create a context in which innovation may have a role.
Probe for the following long-term goals:
To improve profitability
To increase efficiency / productivity
To capture a bigger market share
To expand geographically
To provide better customer service
To improve employee skills
To create new products
To acquire other organizations
To create a joint-venture or to merge
To divest certain lines / refocus
To diversify / new products in new markets
2.4.2 Please, can you tell me which strategies your enterprise is using in order to reach its long-term
goals? By strategies I mean the changes, actions or plans that have been made or put in place in order
to achieve the long-term goals you just mentioned.
Probe for what the enterprise is doing in order to achieve its long-term goals. Strategies are more specific
than the goals, and can be for example:

Developing new markets in other geographies

Reducing in-house costs of operations

Looking for alternative resources / alternative suppliers

Introducing new production or delivery methods, acquiring new equipment and /or software.

Developing or introducing new or improved goods or services

115

TESTING INNOVATION SURVEY CONCEPTS, DEFINITIONS AND QUESTIONS







Intensifying or improving marketing, through new product design, or new packaging or new
sales channels / distribution, new methods of promotion or new pricing strategies
Increasing the flexibility of the organization, responsiveness, introducing new business
practices, organization or structuring of activities,
Introducing new methods of integration with suppliers, outsourcing
Establishment collaborations with other institutions / enterprises or customers,
Building alliances, or joint ventures, or acquiring

The respondent may mention innovation as one way to reach his long-term objectives. Depending on what
he mentions as the current strategies to reach long-term goals, we have a better idea of the type of
innovation activity the enterprise may have. According to the answer, you may bring it back his comments
to this question later, when we discuss individually the four types of innovation.
3 – Innovation
In the next section, we are about to formulate questions to test the respondent’s views on innovation and
the different types of innovation. It is very important that you DO NOT give the definition of innovation,
neither of any type of innovation, but that you let the respondent answer in his own words and without any
bias. Again, a good way to probe is to ask for examples, but only after the respondent had time to give his
opinion.
Before start asking for questions related to innovation activities, ask:
3.1 - Have you ever been asked to fill in an “innovation” survey or have you ever seen one before? If
yes, when was it? Which survey was it?
Ask if (s)he remembers which survey it was (Innovation survey, R&D survey, other). Also ask if the
enterprise was to receive one of these surveys, who would be the person / department responsible for
filling in the survey.
3.2 - Could you tell me the role of innovation in your business strategy? Is there an agreed
understanding of the relevance of innovation for achieving your long-term goals?
What we want to know here is if innovation is relevant for the business in terms of positioning the
enterprise in the market. Is there a culture of innovation? Is innovation part of the enterprise strategy as a
differentiating factor? Is the strategy communicated to employees at all levels? Does senior leadership talk
about innovation on a regular basis?
3.3 - Please, could you give me an overview on how the decision making related to innovation takes
place in your enterprise? Is it at Head Office level? Subsidiary level? Division level? Who decides which
projects and how much resources will be allocated?
At what level of the enterprise / enterprise group the approval of which projects to pursue and resources to
allocate takes place?
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3.4 - How would you define innovation?
The respondent might find difficult to come up with a definition or he might come up with a very long one.
Let him speak first, and then continue with the next sub question, which should be much easier for him to
put his idea of innovation as an example. Pay attention to the type of innovation he uses in his example.
You may refer to this example later.
3.4.1 – Can you give me an example based on an innovation introduced by your firm?
We are not seeking a response within a given reference period but the interviewer can probe the
interviewee recall period and propose, if asked, a relevant period bearing in mind it is the example that
matters. If he still cannot come up with any examples, ask for an example of any other enterprise in that
line of business.
3.4.2 - Can you describe this innovation?
Probe for more details related to the example(s): Did the innovation involve technology? Who did the
innovation? Was it in-house or by another enterprise in or outside the group or in collaboration with
another enterprise? If so, did they adapt it or modified or just introduce it without any changes? Do they
maintain in-house R&D? Was the innovation new to the firm? New to the market?
3.5- In your opinion, does an innovation have to be associated with the introduction of advanced
technology to be considered as such?
3.6 - How an innovation differ from a change?
Again, the respondent might find difficult to come up with a clear comparison between an innovation and a
change. Let him speak first, and then continue with the next sub question, which should be much easier for
him to explain the difference between an innovation and a change through an example.
3.6.1 – Can you give me an example of a change that you do not consider to be an innovation?
Ask for an example of a change that he does not consider an innovation. What needs to happen to be an
innovation?
3.7 - Did your company ever introduce an innovation that was later considered to have failed?
For example, a product, which had failed before being introduced to the market (at the development or at
the testing phase). If says yes, ask which one? Ask him to describe it. Ask him why the “innovation” failed.
Would he classify it as an innovation or not? One of the goals here is to check if the respondent considers
innovation an ongoing project before it has been introduced into the market.
Now I would like to make a few questions about different types of innovation.
For the following questions, do not give the definition of any type of innovation.
Probe for what he considers to be the different types of innovation. Pay attention to which criteria he uses
to define each of them.
I will focus first on new products and services
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3.8 – Has your enterprise ever introduced any new products or services? Can you give me an example?
Only provide a recall period if requested. Note, he may go back to the same example he gave in question
3.4.1. That is fine.
3.8.1 - How would you define a product innovation? Which criteria would you use to describe a product
innovation?
3.9. – Do you think that an improvement in a product can be considered an innovation? Why? Why not?
Would a small improvement be considered an innovation? If not, how significant must the improvement
be to be called an innovation?
Probe if (s)he sees “ improvement” as a change but not an innovation.
Based on the example given, ask if it was a new or an improved product?
3.10 - Does a product need to be new to your market to be considered an innovation, or only new to your
firm?
The respondent may consider that to be an innovation it must necessarily be new to the market, otherwise
is just an imitation. Probe if he sees innovations as new to firm as well.
3.11-Does a product need to have been developed originally by your enterprise, to be considered an
innovation?
The respondent may consider that to be an innovation it must necessarily have been developed by the
enterprise itself. Probe if he sees innovations as largely developed in-house or also as coming from a
range of sources, for example, acquired from outside the firm. Does he see acquiring as possible way of
introducing an innovation? Or not?
Now I am going to read out to you one definition of product innovation:
3.12 - A product innovation is the introduction of a good or service, which is new or significantly
improved with respect to its characteristics or intended uses.
Based on this definition, has your enterprise ever introduced a new or significantly improved good or
service? If so, when was the last time?
If yes (and according to this definition):
3.12.1 would you keep the same example you gave before, when asked about product innovation (prior
to giving him the definition of it) or would you change to a different example to fit into this description
of innovation?
After having discussed the changes in products and services, I would like to talk about other changes in the
way your enterprise carry out its activities. I would like to start with process innovation.
3.13 – Has your enterprise introduced any new process? Can you say when was the last time and give
me an example?
Note, (s)he may go back to the same example he gave in question 3.4.1. That is fine.
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3.14 - How would you define a process innovation? Which criteria would you use to describe a process
innovation?
Do not give the definition of process innovation.
Probe for what he considers to be a process innovation. Which criteria did he use to define a process
innovation?
I would like to ask you about changes in your organization.
3.15 – Has your enterprise [recently] introduced any significant changes in your organization? Can you
give me an example?
Note, he may go back to the same example he gave in question 3.3.1. That is fine.
3.16 – How would you define an organizational innovation? Which criteria would you use to describe
an organizational innovation?
Do not give the definition of organizational innovation.
Probe for what he considers to be an organizational innovation. What criteria did he use to define an
organizational innovation?
3.17 – How do you see the difference between a process and an organizational innovation? Do you think
that there is an overlap between the two concepts or do you think that they are clearly different?
Probe for what he considers to be the difference between a process and an organizational innovation.
Does he consider the same? If not, what is the difference?
Now I am going to read out to you one definition of process innovation:
A New Process is the use of new or significantly improved methods for the production or supply of
goods and services. Organizational or managerial changes are not included as process innovations.
3.18 - Based on this definition, has your enterprise [ever/recently] introduced any new or significantly
improved processes for producing or delivering goods or services?
If yes, and according to this definition, ask if he would keep the same example he gave before, when we
asked him about process innovation prior to giving him the definition of it. Or would he change to a
different example to fit into this description of innovation?
Ask if it was a new process or a modified one or only a minor change in the production process. If it was
new or an improvement. If an improvement, how large or significant was the improvement?
Now I am going to read out to you one definition of organizational innovation:
3.20 – An organizational innovation is the implementation of a new organizational method in the firm’s
business practices, workplace organization or external relations. Based on this definition, has your
enterprise ever introduced any organizational innovation?
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If yes, and according to this definition, ask if he would keep the same example he gave before, when we
asked him about organizational innovation prior to giving him the definition of it. Or would he change to a
different example to fit into this description of innovation?
Now I would like to ask you about changes in marketing methods.
3.21 – Has your enterprise ever introduced any new marketing methods? By marketing methods, I
mean in pricing, or packaging or distribution channels or advertising and promotion. If so, can you
give me an example?
3.23 - How would you define a marketing innovation? Which criteria would you use to describe a
marketing innovation?
Do not give the definition of marketing innovation. Probe for what he considers to be a marketing
innovation. Which criteria did he use to define a marketing innovation?
Now I am going to read out to you one definition of marketing innovation:
3.24 – A marketing innovation refers to changes in marketing concepts or strategies (e.g. packaging or
presentational changes to a product or in product placement or in product promotion or pricing) to
target either present or new markets. Based on this definition, has your enterprise [recently] introduced
any marketing innovation?
If yes, and according to this definition, ask if he would keep the same example he gave before, when we
asked him about marketing innovation prior to giving him the definition of it. Or would he change to a
different example to fit into this description of innovation?
Ask if it was a new marketing method involving changes in product presentation or in packaging, or in
product placement, or in product promotion or pricing. Ask the respondent to describe the innovation in
more details.
4 – Innovation expenditures and bookkeeping
Ask for all respondents, regardless of having mentioned an innovation or not in the last three years.
4.1 - In the last three years, did your enterprise incur expenditures in any of the following activities?28









28.

Additions to software, property, plant or equipment
R&D expenditures (either purchased or developed in-house)
Design activities (in-house and external contracts)
Acquisition of IP rights and licenses
Employee training
Advertising, marketing campaigns, market research
Collaborations, alliances, joint ventures, acquisitions of other enterprises or divestures
Intellectual property protection measures such as patent or trademark applications

Adapted from report Community Innovation Survey 2010 – Final Report by Arundel, Bordoy and van Cruysen
(2010), and from Rammer C, Data quality differences of survey modes: Alternative questions on innovation
expenditure, Presentation to the 22-23 November Working Group Meeting on Science, Technology and
Innovation, Luxembourg, Eurostat, 2010.
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Does the enterprise keep any records of these expenditures? Does the company monitor how much it
spends overall on innovation-related activities? What does that typically include? How detailed are the
records kept for those activities?
4.2 - What other sort of related records does the enterprise keep?
For example, record of assets related to innovation, or records of capital expenditures covering the
purchases of assets, such as machinery and equipment, software, purchasing of licenses, costs of filling for
patents, labor allocations, overheads, etc.
4.3 - Do you keep records at project level? What sort of information is included? Does your enterprise
produce internal progress reports on innovation projects?
4.4 - Human resources
Do you keep records on the expertise of employees, consultants, subcontractors, their tasks, etc.?
5. Concluding remarks
Invite any final comments and please thank the interview for his (her) time and ask whether (s) he would
like to receive information in the future on the results of the study and if so, how (s) he would like that to be
the case (via email, correspondence, etc.…)
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Questionnaire Annex A Definitions, according to the Oslo Manual

An innovation is the implementation of a new or significantly improved product (good or service), or
process, a new marketing method, or a new organizational method in business practices, workplace
organization or external relations.
The minimum requirement for an innovation is that the product, process, marketing method or
organizational method must be new (or significantly improved) to the firm. This includes products,
processes and methods that firms are the first to develop and those that have been adopted from other
firms or organizations.

a)

Product Innovation

A product innovation is the introduction of a good or service that is new or significantly improved with
respect to its characteristics or intended uses. This includes significant improvements in technical
specifications, components and materials, incorporated software, user friendliness or other functional
characteristics.
Product innovations can utilize new knowledge or technologies, or can be based on new uses or
combinations of existing knowledge or technologies. Product innovations include both the introduction of
new goods and services and significant improvements in the functional or user characteristics of existing
goods and services.
New products are goods and services that differ significantly in their characteristics or intended uses from
products previously produced by the firm.
Significant improvements to existing products can occur through changes in materials, components and
other characteristics that enhance performance.
Product innovations in services can include significant improvements in how they are provided (for
example, in terms of their efficiency or speed), the addition of new functions or characteristics to existing
services, or the introduction of entirely new services
b)

Process Innovation
A process innovation is the implementation of a new or significantly improved production or
delivery method. This includes significant changes in techniques, equipment and/or software.
Production methods involve the techniques, equipment and software used to produce goods or
services.
Delivery methods concern the logistics of the firm and encompass equipment, software and techniques
to source inputs, allocate supplies within the firm, or deliver final products.
Process innovations include new or significantly improved methods for the creation and provision of
services. They can involve significant changes in the equipment and software used in services-oriented
firms or in the procedures or techniques that are employed to deliver services.
Process innovations also cover new or significantly improved techniques, equipment and software in
ancillary support activities, such as purchasing, accounting, computing and maintenance. The
implementation of new or significantly improved information and communication technology (ICT) is
a process innovation if it is intended to improve the efficiency and/or quality of an ancillary support
activity.
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c)

Organisational Innovation
An organizational innovation is the implementation of a new organizational method in the firm’s
business practices, workplace organization or external relations.
Organizational innovations in business practices involve the implementation of new methods for
organizing routines and procedures for the conduct of work.
Innovations in workplace organization involve the implementation of new methods for distributing
responsibilities and decision making among employees for the division of work within and between
firm activities (and organizational units), as well as new concepts for the structuring of activities, such
as the integration of different business activities.
Innovations in a firm’s external relations involve the implementation of new ways of organizing
relations with other firms or public institutions, such as the establishment of new types of
collaborations with research organizations or customers, new methods of integration with suppliers,
and the outsourcing or subcontracting for the first time of business activities in production, procuring,
distribution, recruiting and ancillary services.

d)

Marketing Innovation

A marketing innovation is the implementation of a new marketing method involving significant changes
in product design or packaging, product placement, product promotion or pricing.
Marketing innovations are aimed at better addressing customer needs, opening up new markets, or newly
positioning a firm’s product on the market, with the objective of increasing the firm’s sales.
The distinguishing feature of a marketing innovation is the implementation of a marketing method not
previously used by the firm. The new marketing method can either be developed by the innovating firm or
adopted from other firms or organizations, and it can be implemented for both new and existing products.
Marketing innovations include significant changes in product design (changes in form and appearance
that do not alter the product’s functional or user characteristics). They also include changes in the
packaging.
New marketing methods in product placement involve the introduction of new sales channels, but not
logistics methods (transport, storing and handling of products), which deal mainly with efficiency.
New marketing methods in product promotion involve the use of new concepts for promoting a firm’s
products. Innovations in pricing involve the use of new pricing strategies (exclude new pricing with the
sole purpose to differentiate prices by customer segments).
Seasonal, regular and other routine changes in marketing instruments are generally not marketing
innovations.
Source: Oslo Manual (2005), OECD
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Annex A.2. Scoping protocol – US version
A. Introduction: (3 minutes)
Thank you very much for assisting us in this effort. This is an international effort led by Organization for
Economic Cooperation and Development to develop internationally comparable statistics for areas related
to innovation, for use by policy makers in the US and other participating countries. In the US the effort is
being led by both the National Science Foundation and the US Census Bureau. Our goals include
understanding companies’ perspectives on innovation, as well as get feedback on OECD concepts.
Results of this project will be used to evaluate the feasibility of a survey or some other data collection
effort. Information discussed in our meeting will be strictly confidential. We will not be sharing this
information with anyone outside NSF and the Census Bureau. Our report will only summarize the findings
without identifying the companies and people who participated. The report will be available to you if you
wish.
I apologize in advance, but as we proceed, I may have to interrupt you and move on to another question, in
order to make the best use of our limited time together.
B. Permission to Record (3 minutes)
I want to ask your permission to record this conversation. The sole purpose of recording is to allow me to
devote my full attention to the discussion and take notes later.
No one outside the project team will have access to the recording, and it will be deleted after the project is
finished. Remember, you are free to refuse to answer any question that you consider too sensitive.
(If reticent) Title 13, US Code, which authorizes this research, guarantees confidentiality and protects
information collected today from legal process and Freedom of Information Act requests.
C. Interviewee and Company Characteristics (5 – 10 minutes)
(NOTE: Information about interview participants should be obtained prior to the interview if possible.)
Before we start with more specific questions, I would like to ask you a few questions about your company
and your role in it.
1. (For each person) What is your formal job title?
a. What are your main responsibilities?
b. How long have you being doing this particular job at this company?
c. How long have you been working at this company?
2. Please briefly summarize your company’s goals over the next 2-5 years and the strategies you are using
to achieve them.
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D. Innovation (25 minutes)
1. How does your company define innovation?
a. Are there different kinds of innovation? What are they?
b. How does your company communicate innovation to employees, if at all?
c. What role, if any, does innovation play in your company’s business strategy?
d. Does your company’s competitive advantage affect your company’s approach to innovation?
2. Please give me an example of an innovation introduced by your company during the last three years?
a. Was this innovation considered to be successful or unsuccessful?
b. How did you determine that?
1.
Did your company use any criteria or metrics to evaluate the level of success?
2.
(If not) In retrospect, are there any metrics you wish your company had employed?
c. Was the innovation new to your company?
d. Was it new to the market?
e. What does the phrase “new to market” mean to you?
3.
Could something be considered an innovation if it were new to the company but not new to
the market?
3. How does an innovation differ from an improvement?
a. Can you give me an example of an improvement that you do not consider to be an innovation?
b. What needs to happen for an improvement to be considered an innovation?
4. In order for something to be considered an innovation, does it need to be successful?
(If yes, skip next question and go to Section E)
5. (NOTE: if the earlier discussion on a new innovation was an unsuccessful one, do not include this
question) Did your company ever introduce an innovation that was later considered unsuccessful?
a. Why was it considered unsuccessful?
E. Oslo definition of Innovation (30 minutes)
Product Innovation
1. As I mentioned at the outset of our interview we are working with the OECD on developing
internationally comparable statistics for areas related to innovation. That being said, the OECD has
defined innovation in four different ways and I would like to talk to you about all four. The first part is
about product innovation. The OECD defined product innovation as:
The introduction of a good or service, which is new or significantly improved with respect to its
characteristics or intended uses
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a.
b.
c.
d.
e.
f.
g.
h.

Please tell me in your own words what this definition means to you. What part of the definition do
you agree with and what part you do not agree with?
Based on this definition, has your company ever introduced a product innovation? Please provide an
example of the most recent product innovation your company has introduced.
(NOTE: if the example provided is a good, ask for a service innovation, if example provided is a
service, ask for a good innovation)
Does your company ever use the phrase product innovation? Is the concept of product innovation
used in your company? Does that definition fit into any of your company’s goals or strategies?
What does “new or significantly improved” mean to you in the context of this definition?
Do you track expenditures or any other metrics relating to this type of innovation?
Can you provide an example of an innovation metric that is used in your industry?
What do you think of the following as an example of a metric: measuring the percentage of total sales
in a given time period that derive from goods and services that were new to one of their markets, that
were only new to the company, and that were unchanged or only marginally modified?

Process Innovation
2. Now let’s move onto process innovation. The OECD defines process innovation as the following:
A new process is the use of new or significantly improved methods for the production or supply of goods
and services.
a. Please tell me in your own words what this definition means to you. What part of the definition
do you agree with and what part you do not agree with?
b. Based on this definition, has your company ever introduced a process innovation? Please provide
an example of the most recent process innovation your company has introduced.
c. Does your company ever use the phrase process innovation? Is the concept of process innovation
used in your company? Does that definition fit into any of your company’s goals or strategies?
d. Do you track expenditures or any other metrics relating to this type of innovation?
e. Do you see a difference between a service innovation and process innovation?
1. Do you think that there is an overlap between the two concepts or do you think that they are
clearly different?
Organizational Innovation
3. Now let’s move on to Organizational Innovation.
An organizational innovation is the implementation of a new organizational method in the firm’s business
practices, workplace organization or external relations.
a. Please tell me in your own words what this definition means to you. What part of the definition
do you agree with and what part you do not agree with?
b. Based on this definition, has your company ever introduced an organizational innovation? Please
provide an example of the most recent organizational innovation your company has introduced.
c. Does your company ever use the phrase organizational innovation? Is the concept of
organizational innovation used in your company? Does that definition fit into any of your
company’s goals or strategies?
d. Do you track expenditures or any other metrics relating to this type of innovation?
e. Do you see a difference between a process innovation and an organizational innovation?
1. Do you think that there is an overlap between the two concepts or do you think that they are
clearly different?
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Marketing Innovation
4. The final OECD definition that I will read to you is marketing innovation.
A marketing innovation refers to changes in marketing concepts or strategies to target either present or new
markets. For example, changes to a product’s packaging, presentation, placement, promotion or pricing.
a. Please tell me in your own words what this definition means to you. What part of the definition
do you agree with and what part you do not agree with?
b. Based on this definition, has your company ever introduced a marketing innovation? Please
provide an example of the most recent marketing innovation your company has introduced.
c. Does your company ever use the phrase marketing innovation? Is the concept of marketing
innovation used in your company? Does that definition fit into any of your company’s goals or
strategies?
d. Do you track expenditures or any other metrics relating to this type of innovation?
e. Do you see a difference between a marketing innovation and a service (product) innovation?
F. Bookkeeping about Innovation Activities (15 minutes)
1. Besides what we have discussed already, does your company monitor how much it spends overall on
innovation-related activities?
a. What does that typically include?
b. How detailed are the records kept for those activities?
2. In light of our discussion on innovation and your company, does your company keep records on the
innovation related expenditures for any of the following activities? Please only say yes if the activities are
directly related to innovation.
a. Additions to software, property, plant or equipment
b. R&D expenditures (either purchased or developed in-house)
c. Design activities (in-house and external contracts)
d. Acquisition of IP rights and licenses
e. Employee training
f. Advertising, marketing campaigns, market research
g. Collaborations, alliances, joint ventures, acquisitions of other enterprises or divestures
h. Intellectual property protection measures such as patent or trademark applications
3. What other sort of innovation-related records does your company keep? For example, record of assets
related to innovation, or records of capital expenditures covering the purchases of assets, such as
machinery and equipment, software, purchasing of licenses, costs of filing for patents, labor allocations,
overheads, etc.
4. Does your company produce internal progress reports on innovation projects?
a.
What types of information are included on such reports?
5. What kinds of records, if any, does your company keep on the expertise of employees, consultants,
subcontractors, their tasks, etc.?
6. Have you ever been asked to complete an innovation survey, or have you ever seen one before? If yes,
which survey was it? When was it?
7. If your company were to receive one of these surveys, who would be the person or department
responsible for filling it out?
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ANNEX B. QUESTIONNAIRES USED IN COGNITIVE INTERVIEWS - TESTING PHASE 2
Annex B. 1 – Open Questions – Questionnaire A
Part A. Innovation in the respondent’s firm
In the last year,
 Has your company introduced a new or substantially modified product or service?
 Has your company introduced a new or substantially modified business processes, such as
production methods, distribution, sales, marketing, and other internal corporate services (e.g. HR,
finance).
Please describe the most significant of these changes with your own words.
Part B: Innovation Expenditures
Please think about the entire range of your firm’s activity to introduce new (or modified) products, services
and business process in the last year.
Could you please approximately indicate how much did your company dedicate to these activities (An
approximate % of annual sales is fine) (either a total amount or a percentage in relation to sales)
Would you say these expenditures are recurrent, or specific, associated to one-off projects? Can you tell us
approximately what percentage falls on each category?
Did it involve the following innovation expenditures?
Yes
If yes, were these expenditures …
Recurrent or
Delivered by in house
occasional (one off
team or externally
projects)
procured
Software development
Database development
Research and development
Use of existing inventions and
know-how
Use of machinery, equipment
or other capital goods,
including facilities
Design
Testing, evaluation and
certification
Training
Market research
Strategic and management
consultancy
Part C – Outcomes of innovation activities
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Please consider your most important innovation activity and its implementation over the last two years.
How would you describe the outcome of this activity so far?
a) Exceeded/exceeding expectations
b) Met expectations, fairly successful
c) Met interim expectations
d) Too early to tell
e) Failed to meet expectations so far
f) Failed to meet expectations and aborted / planning to abort
Innovation activities involve all activities in the development or implementation of innovations.
Considering your company’s innovation activities in the last three years, give an example of a:
a) Successful innovation activity
b) Unsuccessful innovation activity
Part D: Design
D.1 Which of the following statements best describes the activities of your company with regards to
design?
A - Design is used as last finish, enhancing the appearance and attractiveness of the final, developed,
product
B - Design is an integrated element of the development work in the firm
C - Design is not used in the firm – it is not relevant
Please indicate which of the following statements best represents your understanding of design as it relates
to the market you operate in.
D.2
A - Innovations drive design

B - Design enables innovations

C - Design drives innovation

D.3
A - Design is mainly
concerned with physical
products
D - Design is essentially about
aesthetics, appearance and
emotions

B - Design is mainly about
experiences and more relevant to
experiences and services
E - Design is about integrating
appearance,
emotions
and
functionality

C - Design is about building
corporate identity and recognition
F - Design is about functionality and
technical issues, part of R&D

D.4
A - Design is about product B - Design is about introducing C - Design is about introducing new
innovation
new process
marketing
and
organisational
methods
D.5
A - Design is what a team of B - Design capabilities are found in C - The most important design
specialized highly creative several different occupations, such capabilities are found in key
designers do
as researchers, engineers and managerial positions
programmers.
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Annex B.2 - Open Questions – Questionnaire B
Part A
A.1. Developing products and business processes
Please consider your business activities over the last year.
Did your company dedicate any of its own
resources to develop: (a)

Yes/No

Amount (a)

% of Annual
sales

1. New and substantially modified products
or services?
2. New or substantially modified business
processes, such as production methods,
distribution, sales, marketing, and other
internal corporate services (e.g. HR,
finance).
a.
b.
c.
d.
….
(a) Please focus on the costs attributable to developing new solutions, ignoring the costs required to put
them into practice (implementation) and the recurrent costs that may follow to keep in the market/in
operation.
Did your company outsource any of such development work to third parties or directly procured existing
solutions from them?
A2. Types of development costs
Could you please rate how important were the following activities for the development work you just
described? (H/M/L/NR)
High
Medium
Low
Not
Relevant
Software development
Design
Research and experimental development
Market research
Strategic and management consultancy
Training
Testing, evaluation, certification
Use of machinery, equipment, facilities, etc.
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Does your company keep records on any these items, as they relate to the development of new products or
business processes?
A.3 Development for third parties
Did your company undertake any work to develop (or contribute to) products or business processes, paid
for by other companies or public sector organisations?
Who would you describe as the “innovator” in this relationship? (your firm, the other party, both?)
Could you say, approximately, how much income was received for this activity? (A % of total sales for
example)
Does this include the cost of providing and implementing the final solution?
A.4. Innovation
Has your company introduced any new (or significantly modified) products or business processes? Could
you describe the most relevant one with your own words?
Could you please approximately indicate how much did your company dedicate to introducing innovations
onto the market or its operations, in excess of the costs incurred to develop? (An approximate % of annual
sales is fine)
Would it be easier for you to provide an amount on the effort made to develop new products/business
processes, or the combined effort to develop and to implement?
Part B – Innovation outputs
Considering that any given enterprise can have a portfolio of products (goods or services), indicate which
of the following was part of your sales mix in the last three years? (can be more than one)
a) Sales of unchanged products
b) Sales from significantly improved products
c) Sales from products new to enterprise but not new to market
d) Sales from products new to market
Part C: Design
Consider design as a solution, a product or service-oriented work and strategic development in relation to
a combination of functionality, appearance, styling and finish of products and experiences.
Think for instance about the examples of industrial design, graphic design, digital design, web design,
interior design, fashion and textile design. It may also concern concepts, strategies and organizations and
their corporate identity.
Which of the following statements best describes the activities of your company with regards to design, as
previously defined:
a) Design is not used or not relevant to the firm
b) The enterprise does not work systematically with design
c) Design is used as a last finish, when developing new products, etc.
d) Design is an integrated, though not directing element of the development work of the enterprise
e) Design is a central and directing element in the firm’s strategy
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Annex B.3. Vignette question structure and items

Assessment template for vignettes

Non-Technical

Technical

Radical

If yes,
If yes, would
would you you say the
say the
innovation
innovation
was:
was:

Incremental

Business Model

Sales or marketing
method

Workplace
organization

Production process /
method

Product (good or
service)

If yes, would you say that this innovation represents the
introduction of a :

Not Sure

No

Yes

Vignette description

Table 24. Vignettes used in Questionnaire A
Dimensions generating least consensus

Inno?
1. A manufacturer of furniture implements a new production method by purchasing
new equipment to produce shelves. The new equipment replaces people in the
production cycle and consequently decreases the unit cost of production.
A commercial bank trying to increase business with wealthy private clients
establishes a database with detailed information about its clients, which facilitates
the work of its sales staff.
2. A food manufacturer introduces a new packaging for its most popular canned
soup, a mature product, hoping to regain the same sales volume as in the previous
year.
3. A retailer in office supplies starts selling online, opening two main storage
centers to improve distribution to clients. According to the business case, sales are
expected to increase by 10%.
4. A light bulb manufacturer introduced total quality management system, which
will imply in upgrading its production methods.
5. A company launches an inexpensive car, based on a new simple design and
known technology, with the view to open ownership to low-income consumers in
emerging markets
A plastic bottle manufacturer re-organizes its sales activities with a new information
system so that the work is now better integrated with other departments, such as
purchasing department.
6. After consulting with customers, who were not unanimous in their approval rate
and have threatened to buy from the main competitor, a company adopts E-mail
correspondence to replace all postal mail reducing costs.
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nical?

X

X

X

X

X

X
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7. A shoe manufacturer purchased a second machine to increase production.
8. A frozen meal manufacturer introduced a brand new product, piloting it in a few
supermarkets. After a few months, the company concludes the product is not
commercially successful and sends the results back to the development team to
devise an alternative.
9. A computer manufacturer develops a new strategy that switches its focus from
PC offerings to convenient, customized product configuration and orders. The
company’s supply chain processes seek to eliminate dealer networks and enable
individual configuration by the client.
10. A flower shop implements a new delivery method for its services with use of
new software to increase customer satisfaction. Most of its competitors have been
introducing new, more flexible, delivery methods for sometime now.
11. A distributor of construction materials reduces the number of hierarchical layers
in its organization chart to facilitate decision-making.
12. A health provider allows patients to visit a doctor’s office without appointments
by making nurse practitioners available to treat relatively minor health issues
traditionally dealt with by physicians.
13. A pharmaceutical company repositioned its products in the market, from
medicine oriented to health conscious oriented.
14. An appliances manufacturer commissioned the development and delivery of
new equipment to be installed in its production process, which will involve the
implementation of group working, involving workers with different specializations
organized in mixed teams.
15. A publishing company updates its processes to make use of cloud computing in
its processes, which reduce the need for local physical media such as the USB
flash drivers to store digital data.
16. A car manufacturer stopped using radio advertisement. Instead, it dedicates a
significant part of the savings to setting up mechanisms based on social networks
such as twitter or Facebook.
17. A cosmetic company is developing a new a new anti-wrinkle cream, based on
an internally developed compound, for its youth customer segment, which it plans to
introduce into the market early next year.
18. A steel manufacturer shifts its activities away from large integrated mills
towards the operation of mini-mills which can be easily started and stopped on a
regular basis, following the market demand for their products easily, operating on 24
hour schedules when demand is high and cutting back production when sales are
lower.
19. A major retailer with outlets around the country implements a new training
program with the intention to improve flexibility in the provision of services.
20. A company in the confectionery industry introduced new flavors for its main
candy line in order to increase its market share.
21. A food company has started exporting canned food to the Middle East. Its main
competitor has started exporting to the Middle East last year.
22. An insurance company introduced an improved decision making procedure,
which gives individual agents more autonomy in decision-making.
23. A coffee-bar chain introduced a new way of consuming coffee, offering free WiFi and newspapers where in-store experience is more important than the simple
consumption of the coffee itself.
24. For the first time, a hi-tech company negotiated with a bank to accept its
patents as collateral for raising finance to fund the development of new inventions.
25. A restaurant chain develops a partnership with a well-known designer to
transform the customer experience through a redesign of the restaurant space,
tableware, etc.
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Table 25. Vignettes used in Questionnaire B
Dimensions generating least consensus

Inno?

1.

2.

3.

4.
5.

6.

7.
8.

9.
10.

11.
12.

13.

14.
15.
16.

17.
18.
19.

20.

An insurance company implemented new software in its accounting system to
improve the efficiency with which claims are processed. The system also allows
more accurate risk monitoring and pricing of new insurance contracts.
After selling silicon-based products and providing sophisticated technical
services for many years, a chemical company opens a new business unit with a
new brand identity, based on low cost structure and a heavy IT system to attend
its low-end product line where clients only need basic products at low prices,
with no need for technical services.
An office equipment supplier gave its clients access to their individual space in
its customer database. This allows them to consult the state of and make
changes in their orders directly, reducing transaction costs.
A furniture manufacturer started selling online, as most of its competitors have
done for more than a year now.
An online book distribution company develops a system that allows users to
provide feedback on the service and the books, allowing recommendations to
users with similar purchasing records.
A toy retailer started selling online, and had to open two main storage
distribution centers to better serve its clients. Delivery costs are expected to be
reduced by 10%
An X-ray company acquires a leading major ultrasound equipment company to
provide an integrated offering to its customers.
A car manufacturer implemented a new software system to increase production
efficiency and consequently lower costs per unit. It will require training part of its
workforce to streamline supervision tasks.
A company develops a commercial space application for a technology originally
developed for military use
A plastic bottle manufacturer re-organizes its sales activities so that the work
can be better integrated with other departments, such as purchasing
department.
An insurance company updated the software used by its administrative workers,
used to control clients’ policy payments
Downloadable digital media has been introduced by online retailers such as the
iTunes Store and Amazon.com. and eventually undermined the sales of
physical, high-cost CDs.
A beverage company was developing a new energy drink to be introduced into
the market early next year, but due to problems in its conception, decided to
abandon the project.
An auto-parts manufacturer implemented a significantly improved new technique
in its maintenance department to reduce number of faulty products.
A car manufacturer introduced new methods of integration with its main
suppliers due to lean production
A parcel transportation and distribution company begins adopts a series of
processes to ensure that packages are delivered faster and more reliably than
any other service, adopting this a part of its corporate identity.
A local car dealer commissioned an advertising campaign in radio, as it does
every year.
A printing firm specialized in high volume brochures revamped its practices by
modifying the responsibilities and incentives across different divisions.
A supplier to a major car manufacturer was able to reduce the price of the
components it delivers by entering an agreement with the latter that allowed the
supplier to use more advanced technology and know-how.
A chocolate manufacturer updated its bar-coded goods-tracking system, which
will speed up delivery time and improve stock control.
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21. An online retailer has hired a third party call center to substitute its in-house
customer services.
22. A power-tool maker switches from selling to renting its tools in part because “
good enough” low-end entrants had begun chipping away at the market for
selling high-quality tools
23. A food manufacturer introduced smaller size packages of its line of cookies
24. A beverage manufacturer with a range of products in different market segments
has introduced a new pricing method so that they can differentiate prices by
customer segments
25. A regional bank merged with its main competitor to increase market share
26. Procter & Gamble introduced the Swiffer disposable mop and duster, disrupting
competitors.
27. A department store has its annual sales in January, just after the holidays.
28. Tata introduced the Tata Nano, a new car targeting low-income families who
presently use motorcycles for their daily transport.
29. A start-up aiming to launch an environmentally friendly IT device decides to
raise funds through a crowd-funding network instead of using traditional
channels.
30. A magazine publisher switches from a paper subscription-based service to
digital version, relying entirely on online advertising revenue.
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ANNEX C. CONSOLIDATED LIST OF VIGNETTES
The following list includes the vignettes considered in part 1 of phase 2 of the OECD cognitive testing
project that generated the least degree of consensus among business respondents and thus appear to be
more informative. The list requires narrowing down to a workable and informative set of approximately 45 vignettes and their drafting needs to be refined to manage down the inherent degree of ambiguity in the
description.
It is proposed to those practitioners wishing to make use of these vignettes that respondents are simply
asked to rate (a) the type of innovation (b) whether it is new to the market, new to the firm, a change but
not an innovation, or whether the vignette provides insufficient information to assess.
Table 26. List of vignettes and expected information content
Vignette

Aspects to
probe

2. A retailer in office supplies starts selling online, opening two main storage
centres to improve distribution to clients. According to the business case, sales are
expected to increase by 10%.
3. A shoe manufacturer purchases a second machine to increase production.

Type of
innovation and
novelty
Whether
innovation
Type of
innovation and
novelty
Whether/type of
innovation.
Novelty.

4. A cosmetic company is developing a new a new anti-wrinkle cream, based on
an internally developed compound, for its youth customer segment, which it plans to
introduce into the market early next year.
5. A steel manufacturer shifts its activities away from large integrated mills towards
the operation of mini-mills which can be easily started and stopped on a regular
basis, following the market demand for their products easily, operating on 24 hour
schedules when demand is high and cutting back production when sales are lower.
6. A company in the confectionery industry introduces new flavours for its main
candy line in order to increase its market share.
7. A publisher discontinued one of its magazines, which contributed to an
improvement in the company’s overall profits.

8. For the first time, a hi-tech company negotiated with a bank to accept its patents
as collateral for raising finance to fund the development of new inventions.
9. After selling silicon-based products and providing sophisticated technical
services for many years, a chemical company opens a new business unit with a new
brand identity, based on low cost structure and a heavy IT system to attend its lowend product line where clients only need basic products at low prices, with no need
for technical services.
10. An office equipment supplier gave its clients access to their individual space in
its customer database. This allows them to consult the state of and make changes in
their orders directly, reducing transaction costs.
11. An online book distribution company develops a system that allows users to
provide feedback on the service and the books, allowing recommendations to users
with similar purchasing records.
12. A toy retailer started selling online, and had to open two main storage
distribution centres to better serve its clients. Delivery costs are expected to be
reduced by 10%
13. An X-ray company acquires a leading major ultrasound equipment company to
provide an integrated offering to its customers.
14. A printing firm specialized in high volume brochures revamped its practices by
modifying the responsibilities and incentives across different divisions.
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Vignette

Aspects to
probe

15. A supplier to a major car manufacturer was able to reduce the price of the
components it delivers by entering an agreement with the latter that allowed the
supplier to use more advanced technology and know-how.
16. A power-tool maker switches from selling to renting its tools in part because “
good enough” low-end entrants had begun chipping away at the market for selling
high-quality tools
17. A food manufacturer introduced smaller size packages of its line of cookies

Whether an
innovation, type

18. A regional bank merged with its main competitor to increase market share

19. A start-up aiming to launch an environmentally friendly IT device decides to
raise funds through a crowd-funding network instead of using traditional channels
20. A magazine publisher switches from a paper subscription-based service to
digital version, relying entirely on online advertising revenue.
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