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Abstract

The Wageningen Innovation Assessment Tool (WIAT) aims to assess the critical success factors by
comparing successful and failed innovation projects in companies. Using WIAT at milestones, it
helps companies to improve innovation project execution, raising the success rate of market
introductions, and strengthening their competitiveness. The aim of this paper is to present and
compare the critical factors for innovation performance in agri-food and technology-based
companies. WIAT was assessed on the basis of 252 respondents in 67 agri-food projects and 281
team members in 47 technology-based projects. It is concluded that the potential of products and
availability of adequate project resources, as well as good team cooperation, are among the most
important determinants of successful innovation in the agri-food sector. The differences between
agri-food companies and technology-based companies are mainly located in the field of resources
and novelty of the innovation. Adequate project and marketing resources are more important success
factors for agri-food than for technology-based companies. This can be explained by the longer
experience of the latter with building an innovation project portfolio that balances resources and
risks. The fact that novelty of the innovation is significantly more important for the technology-based
companies might be explained by the strong consumer orientation by agri-food companies.
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1. Introduction

Sustained firm performance is dependent on the continuous improvement of new products
due to the increased global competition, fast development of technologies and continuously
changing customer demands. Consequently, it is not a surprise that innovation has received
increasingly more attention in the literature and in practice over the years. Firms in the
agrifood sector continuously face the challenge of raising their innovation power (Batterink,
2009). The scarce resources available must be attributed to innovation activities while often
the outcome of these activities is far from certain. In order to reduce spillage of scarce
resources, it is of crucial importance to find an adequate tool which helps companies to
make the decision whether to stop, proceed or make an adjustment to their innovation
activities at quite an early stage in the innovation process.

Over the years, different tools and techniques have been used to aid innovation processes,
such as brainstorming, morphological analysis, synetics, the Delphi method, focus groups,
concept testing, in-home use test, quality function deployment, limited roll-out, test
marketing, marketing forecast models and computer forecasting (Hollander 2002, Nijssen &
Frambach 2000). Reviews have been used to develop the Wageningen Innovation
Assessment Tool (e.g. Booz-Allen & Hamilton, 1968; Cooper, 1993, Hollander, 2002;
Jamrog, 2006). Wageningen Innovation Assessment Tool (WIAT) detects the strengths and
weaknesses of innovation projects, in order to predict their success potential at the start and
during the innovation process. While most of the previous studies have delved into other
sectors and industries than the agri-food sector, WIAT focuses mainly on the application of
the tool and collection of data in agri-food companies in order to strengthen the base of
research in this area and contribute to the identification of a robust set of success factors in
innovation projects in the agri-food sector. Specific focus on innovation projects in agri-
food business has been specified in an earlier paper presented at IAMA and published in the
International Food and Agribusiness Management Review (Fortuin, ez a/., 2007).

WIAT relies on subjective managerial input on multiple criteria (Saaty 1980) instead of
purely objective data, to include perceptions and soft information of the innovation project
team-members that is not (yet) expressed within the team (Batterink, 2009), for example due
to social non-intervention mechanisms, functional specialization, or hierarchy. The analysis
of results from the questionnaires may point at early warning signals, which can then be
incorporated in discussions, learning, and decision making to enhance the chances to success
of the project (Cooper and Kleinschmidt, 1987).

The application of WIAT to different companies over the years resulted in a dataset of
considerable size, comprising 533 respondents and 114 innovation projects. The current size
of the database enables statistical assessment of the reliability and optimality of the structure
of the model behind the tool. Accordingly, in an attempt to present an adequate tool which
helps companies to improve innovation project selection and execution, raising the success
rate of market introductions, and strengthen their competitiveness, the objective of this
study is to test and further improve the validity of WIAT by studying the construct validity
and reliability of WIAT. A second aim of this study is to identify a number of critical success
factors in innovation processes in the agri-food sector, while comparing the results to earlier
findings. In addition, it is being analyzed which factors are more important for agri-food
companies and which for the technology-based companies when the two are compared.



2. Theory

2.1 Innovation

The economist Schumpeter (1934) defines innovation as a process of creative destruction,
where the quest for profits pushes to innovate constantly, by breaking old rules to establish
new ones. For Schumpeter, this implies not only the introduction of new products but also
the successful commercialization of new combinations, based on the application of new
materials and components, the introduction of new processes, the opening of new markets
or the introduction of new organizational forms. Knight (1967) defines innovation as “zbe
adoption of a change which is new to the organization and the relevant environment’ (Knight, 1967,
p-478). Innovation is not a single action but a total process of interrelated sub processes. 1t is not just the
conception of a new idea, nor the invention of a new device, nor the development of a new market. The process
15 all of these things acting in an integrated fashion’ (Myers and Marquis, 1969). Process is the
structure of activities and actions which an organization undertakes in order to achieve its
goals. Most companies organize the innovation process in projects. Innovation projects can
be defined as “determined plans and routes of development and implementation with the aim to deliver a
new product to the market, or new (manufacturing) processes to business” (Fortuin, ez al., 2007, p.4). The
stage gate model is often used in order to assess the innovation process by assessing at each
stage whether to stop, proceed or change the project. In innovation projects, often cross-
functional teams with members from R&D, marketing, manufacturing, and purchasing, co-
operate through these stages of idea generation, idea selection and formulation, development
of the product/process, testing the product/process, all the way to the actual introduction of
the product into the market. The success of a project is heavily dependent on experience and
the project context which makes it very difficult to determine what the exact factors are
which lead a project to result in success or failure. The limitation of the stage gate
assessment is that it only evaluates whether the expected outcomes of the stage in question
have been achieved without assessment of how well the innovation process has been
executed. The stage gate evaluation does not reveal where the strong and weak points of the
followed approach are located.

Fortunately, over the years different studies have delved into the critical success factors in
innovation projects. In the review of the past studies on this topic, we will discuss the
elements which have been defined as critical to success in innovation projects. It must be
noted that most of these studies have been performed in the field of product development
projects in high-tech industries, such as the biotech or pharmaceutical industry. Industries,
such as the agri-food industry, where predominantly low- to medium-tech innovations are
being undertaken, acquired considerably less attention. Due to the fact that the database
under study in this paper contains mainly data from agri-food companies, we will compare
our findings not only to the success factors identified by the studies which have been
performed mainly in the field of medium and high-tech industries, but also to the findings
from studies which have delved into the success factors in innovation projects in the agri-
food industry.

2.2 Drivers and barriers to innovation

Previous research on factors influencing innovation projects in companies may be
predominantly characterized as applied research. The empirical research focused either on
factors leading to success (Globe, Levy and Schwartz 1973), factors leading to failure



(Davidson 1976, Hopkins and Bailey 1976; Lazon 1965) or factors that distinguish between
success and failure. Brown and Eisenhardt (1995) highlighted three key aspects from past
research. First of all, they discern a number of studies, such as the SAPPHO studies
(Rothwell 1972; Rothwell et al 1974) and research building on Myers and Marquis (1969),
where the emphasis is laid on good planning and implementation, as well as on appropriate
and sufficient support to innovation activities as key to success of innovation (Barczak 1995,
Calantone et al 1997, Song and Parry 1996). With regard to the planning before the
development phase, the preparations for the project include: the first broad evaluation of
ideas, execution of technical and market-directed feasibility studies and a commercial
evaluation of the innovation project (Barczak 1995, Calantone et al 1997, Song and Parry
1996). Secondly, communication among the project team members, and between the team
members and outsiders, as one of the key factors which stimulates performance of the
development teams is identified to constitute another important element for successful
innovation (Allen, 1966; 1969; 1977). Thirdly, successful product development is seen as a
balancing act between relatively autonomous problem solving by the project team on the
one hand and strong project management and an overarching product vision on the other
(Imai, 1985). Therefore, the organization of work, development process and the product
concept require thorough attention if successful innovation is to be achieved.

Other reviews of previous research bring another important element to the surface, the
focus on the market. Different dimensions are identified as underlying this aspect. Regular
commercial assessment during all phases of the innovation process is crucial as it serves as
basis for the decision whether to redefine or terminate a project at certain milestones (Song
and Parry 1996). Usually poorly designed projects run too long, as eatly intervention is
considered too sensitive. Therefore, regular assessment, including timely and consequent
termination of unprofitable projects could assist to reduce this problem. Secondly,
orientation of the innovation process to the market involves the accurate prediction of
market potential (Balbontini e @/ 1999) and competition observation (Calantone &
Benedetto 1988, Mishra et al 1996). Ernst (2002) argues that this information should be
updated regularly during the entire innovation process. In line with high quality market
research regarding the understanding and evaluation of customer needs (Atuahene-Gima
1995, Souder et al 1997; Mishra ef al. 1995; Parry & Song 1994) is the active involvement of
‘lead users’ in the innovation process (de Brentani 1989; Rothwell e a/. 1974; Von Hippel,
1986). Lead users face needs that will be general in a marketplace, however they encounter
these needs much earlier than the mass customers. Therefore, involvement of lead users in
the innovation process gives companies the opportunity to anticipate market needs.

Cooper and Kleinschmidt proposed that success of innovation projects is mainly determined
by the interaction between the market environment, strategic considerations and the
execution of the innovation projects. Montoya-Weiss and Calantone (1994) added
organizational aspects to this list. These success factors comprise internal as well as external
(or contextual) factors. The internal factors are those that can directly be influenced by the
management. Under strategic factors are allocated product advantage or superiority;
marketing synergy or the fit between the needs of the project and the firm’s resources and
skills with respect to sales-force, distribution, etc; technological synergy or the fit between
the needs of the project and the firm’s resources and skills with respect to R&D, etc.; the fit
between the company’s positioning/corporate strategy and the project; the compatibility of
the resource base of the firm with the requirements of the project (capital, facilities, etc.).



Part of the process development factors are protocol or the firm’s knowledge and
understanding of specific marketing and technical aspects prior to the project; proficiency of
predevelopment activities includes undertaking a set of “up-front” activities like initial
screening, preliminary market and technical assessment, detailed market research, etc,;
proficiency of technological-related activities (in-house testing, pilot production, production
start-up, obtaining necessary technology); top-management support in terms of
commitment, involvement and control of the project; speed of development and
introduction to the market; the costs of the project or product development; as well as
continuous financial and business analysis during all of the stages (development, prior to
commercialization and full-scale launch). Organizational factors are related to the internal
communication and coordination between the different departments and other aspects of
the organization structure of the firm such as the existence of cross-functional teams, level
of centralization, reward structure, etc.

External factors may have a direct impact on the accomplishments of the innovation
process, but are not directly controllable by the management. External factors primarily
relate to market circumstances, technology development (outside the firm), and chains and
networks issues (Omta, 2002). In the case of markets and technology, these factors refer to
turbulence, degree of complexity, dynamics and unpredictability (market potential or the
demand size and growth; market competitiveness or the intensity of competition in the
particular market; environmental risks and uncertainties such regulatory restraints). Factors
at the chain and network level relate to the balance of power throughout the chain.

3. Conceptual background of WIAT

While making use is of existing knowledge and previous studies, such as the Rothwell’s
(1972) SAPHHO study, Cooper identified a group of project-related success factors which,
although regarded as invisible, are controllable and discretionary (Cooper, 1999). On the
basis of this he developed a new assessment tool, NewProd. This tool assesses a number of
product development factors related to the company, the product and the market (Cooper
1979). The 48 variables were combined into eight factors: 1) product superiority and
uniqueness, 2) project company resource capability, 3) market need, growth and size, 4)
economic advantage of the product, 5) newness to the firm, 6) technological resource
compatibility, 7) market competitiveness and 8) product customization or specialization.
These factors were used to predict the probability that the new product will be profitable for
the company. Newprod resulted in an increased understanding of project strengths and
weaknesses and generated more insight into the risks, uncertainties and critical attention
areas. It provides valuable inputs to go, kill or redirect decisions which resulted in improved
resource allocation and it encouraged team building, as using the tool, members of the
project team developed a shared vision and direction for the project. As a follow-up to
Newprod, Hollander (2002) developed Genesis. Compared to NewProd, Genesis shifts the
focus from the company to the team, including items communication and coordination, that
proved among the most important determining factors for innovation success. The design of
Wageningen Innovation Assessment Tool (WIAT) is related to the NewProd model
(Cooper, 1992), but the structure of the model is more directly based on the Genesis model
(Hollander, 2002). The conceptual structure of the 53 statements in WIAT encompasses a
number of company-internal and a number of external-environment factors (see above the
explanation of internal and external factors). The internal dimensions are company (project-
company fit and project resources), team (communication) and product (product superiority
and product aspects). The contextual dimensions represent market (competition, volume and



environment) (see Figure 1). The detailed description of statements used in the questionnaire
is set out below.

Figure 1 Genesis questionnaire model (Hollander, 2002)
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3.1 Comparison of agri-food and technology-based companies

Studies on critical success factors in innovation projects have been conducted in different
areas which leads to the compilation of a broad range of aspects assumed as critical for the
success of innovation. Recent studies, while building on past findings, pay more attention to
the contextual factors which co-influence the success of innovation projects or new product
development (Song & Noh 20006, Blindenbach-Driessen & Ende 2006, Fortuin 2007). In
other words, more attention is paid to differences in industries, countries but also size and
type of companies, supplier orientation, novelty of products, high/low technology industty,
etc. For example, Blindenbach-Driessen & Van den Ende (2006) focused solely on project-
based firms. Song and Noh (2006) investigated new product development in Korean firms.
WIAT is designed with the focus on the Dutch agri-food sector (Fortuin, 2007). This shift
from a broad to a specific context is expected to improve the specificity of the factors
relevant to innovation projects in a particular field.

Even though previous studies are conducted in different areas, most of these studies are
represented in chemical, software, electronics or banking industries (Ernst, 2002), while the
number of studies in the agrifood sector is highly limited. Pannekoek ez a/. (2005) examined
74 entrepreneurial innovation projects in Dutch greenhouse horticulture whereupon they
concluded that product superiority and cooperation with supply chain partners represent the
most important success factors for entrepreneurial innovation. Batterink ez al (2006)
indicate that a strong market orientation is important for innovating agrifood companies.
Economic considerations and insufficient innovation competencies are identified as barriers
to innovation in the agrifood sector (Batterink ez a/., 2006; Garcia Martinez & Briz, 2000), as
well as a lack of concrete guidelines for the effective implementation of consumer oriented



food development, the sequential approach of the innovation process and the lack of intra-
and inter-organizational coordination or integration of research and development (R&D)
and marketing activities and know-how (Costa and Jongen, 2000).

On the basis of these previous findings that product superiority is an important factor for
innovating agri-food companies and that the agri-food sector is characterized by a strong
market orientation, we expect that the results from our comparison tests will show that agri-
food companies will score high on product superiority and potential of the product to
succeed in the market. Due to their strong focus on the market and the customer, we expect
the agri-food companies to score low on product or technological novelty. Strong
orientation towards the market and customers usually results in incremental improvements
to products or perhaps company-processes (with the purpose to lower prices) rather than
technologically complex and highly innovative products, resulting from technological
developments. In contrast, it is expected that novelty of the innovation and technological
novelty stand out among the crucial factors for successful innovation in the case of the
technology-based companies, because their continuous drive for innovation, enticed by the
environment wherein they operate.

Following Batterink ez a/. (20006), it is expected that the availability of resources to dedicate to
innovation projects will be among the key factors for successful innovation projects in the
agri-food. Especially because this is identified as one of the bottlenecks in the agri-food
sector, it is expected to illuminate as one of the key aspects where the difference between the
successful and failed projects lies. Also in comparison to the technology-based companies,
agri-food companies are expected to show a greater importance of the availability of
adequate financial, technical, managerial, production and marketing resources as key to
successful innovation projects. The greater experience with innovation, and with this a larger
pool of resources to attribute to innovation projects, in the case of technology-based
companies leads to the expectation that the factors project and marketing resources,
although also important for the technology-based companies, are expected to constitute less
of a barrier for the latter companies and therefore show to be of higher importance for the
success of innovation in the agri-food sector.

As identified by Costa and Jongen (2000), integration of people from different departments
or disciplines (cross-functional teams) and concrete guidelines in innovation processes seem
not to be the strongest skills in agri-food companies. Therefore, we expect that the factor
team cooperation will stand out as crucial for success in innovation project in agrifood
companies. However, if we assume that the nature of innovation in the technology-based
companies is somewhat more driven by novelty of products, the expectation is that team
integration of a greater number of experts and departments is more important for the
technology-based companies than for agri-food companies which innovate in a market-
oriented way. Therefore, team cooperation is expected to be of great importance for these
companies as well.

4. Data collection

Data were collected from 114 successful, failed and running projects from agri-food and
technology-based companies, characterized by the presence of a Research and Development
(R&D) department and a significant budget to innovation activities. In the comparison tests



we included large companies from both, the agri-food and the technology-based companies.
Large companies are defined as companies with more than 250 employees and an annual
turnover of more than €50 million.

In each of the participating companies contact was established with the R&D/innovation-
oriented department, or the project manager from the business unit which deals with
innovation in the company, project entrepreneurs or experts, by telephone to explain the
intention of the study and to secure a commitment. Subsequently, a number of successful
and failed innovation projects conducted by the company are selected, to which the running
innovation projects can be compared. “Successful projects are defined as projects that not
only are a success in terms of engineering/technological accomplishment, but also perform
well after market introduction and generate substantial sales for the company. Failed projects
are projects that are either stopped before project completion or market introduction, or
prove to be a failure in the market” (Fortuin ez al., 2007, p.7).

The present study employs a survey method to collect information on the innovation
projects. A meeting is organized with the project leader to complete a questionnaire with
general questions about the company profile, the cooperation and sources of information
relevant for the project and to adapt the WIAT questionnaire to the specific situation of the
innovation project at hand. The tailor-made questionnaire is finally administered to the
project team members (sometimes extended with external experts familiar with the project)
who are in the appropriate position to provide the necessary information. The minimum
number of evaluators of a project was 2 and the maximum was 11 (Fortuin, ef a/., 2007). The
multi-respondent technique enables triangulation of data and reduction of respondent bias.

This questionnaire makes use of a 10 point Likert-scale' which gives the respondent the
possibility to indicate the agreement with the statement and a 10 point certainty” scale which
enables us to calculate average answers score, standard deviation on the answer scores, the
average certainty scores and the standard deviation on the certainty scores. Analysis of these
scores gives a first impression on the situation in the project. The results are compared with
the database of the already assessed projects. Final discussions with the team members lead
to defining practical suggestions for improvements in the company’s innovation projects.
The data on the ex-post projects are collected in the same manner as in the case of the
running projects. The respondents are asked to answer the questions as if the project was
still taking place in order to reduce bias caused by retrospective data collection. For the
projects assessed ex post, the same methodology was applied as for the running projects.
Although this approach does not eliminate the response bias, it has proven to be effective
(Cooper, 1985).

5. Measures and methods

The WIAT questionnaire items are presented here. The two factors under the company
construct are project-company fit and project resources. The project-company fit 8-items
factor measures to what extent the innovation project fits the company strategy. The 7-items
project resources factor measures the level of adequacy of resources and skills devoted to the

11 =1 totally disagree with this statement and 10 = I totally agree with this statement
21 = I am completely uncertain about my assessment of this statement, and 10 = I am completely certain
about my assessment of this statement



project. The team construct is indicated by a single factor, team communication. The 8 items
under this factor measure the extent to which the team members in the project work in an
integrative manner. Part of the latter are good technical and communication skills as well as
sufficient decision making authority. Under the product/process level two factors are
scrutinized, product superiority and product aspects. On the basis of 9 items, the extent to
which a product possess distinctive features (a higher quality or unique features) compared
to competitors’ products, economic advantage, meets certain customer demands, and has a
higher probability of achieving success in the market is measured. Three factors are
measured under market, market competition, market volume and market environment. Here,
the extent to which a new product has the possibility to be sold at the numbers predicted,
the extent to which the new product is able to compete with other products or substitute
products in the market. In short, on the basis of 14 items, the level of competition and the
market attractiveness as well as the level of hostility of the (institutional) environment is
measured. Performance is measured along three dimensions: project, process and future
performance. On the basis of 7 items, it is being assessed whether the project is executed
within planning and budget, and to which extent the original project objectives are fulfilled.
It also measured the extent to which the products benefits end-users, is expected to earn
money for the company, spin-off products are expected to follow and improvement of
customer loyalty is probable. The individual items are incorporated in Table 2.

In order to enhance the statistical quality, first we studied construct validity or the degree to
which a measure of a concept truly reflects that concept (Bryman & Bell, 2003). More
specifically, internal reliability refers to whether indicators, that make up a scale or index, are
consistent (Bryman & Bell, 2003). The optimal structure is reached when the factors are
both conceptually meaningful in explanation, and statistically efficient, in particular when
each variable significantly loads on one factor only. In order to test and further improve the
validity of WIAT we used various methods. After the process of refining of the factors
through exploratory analysis, reliability tests were carried out to show the stability and
strength of the factors or the construct validity of the tool using Cronbach’s alpha
(Cronbach, 1951; Churchill, 1979).

Principal Component Analysis (PCA) and Varimax Rotational method was used. The
Exploratory Factor Analysis (EFA) provides an initial indication of common factors along
with factor weights, factor intercorrelations and unique variances of the attributes (Tucker
and MacCallum 1997; Hair et al, 1998; Field, 2000). It determines how many factors might
be present and gathers indications of their nature and relationships, which should lead to a
better understanding of the factors observed. A second goal of EFA is to achieve data-
reduction through identifying representative variables, from the larger set of variables, to
reduce the workload in gathering data and simplify subsequent analysis (Hair et al, 1998).

Secondly, we performed a number of comparison tests in order to find out which critical
success factors in innovation projects in the agri-food can be detected on the basis of the
current dataset. In addition, it is being analyzed which factors are more important for
successful innovation in the agri-food companies and which for the technology-based
companies, when the two are compared.

6. Results



Prior to the Exploratory Factor Analysis (EFA), we checked and corrected the data on
descriptive statistics and missing values. In addition to the descriptive statistics, we analyzed
the normality of the distribution of the data on the basis of the values of kurtosis and
skeweness. Especially the latter are useful to assess objectively the normality of the
distribution. For all of the variables, the values of kurtosis and skeweness do not deviate
much from the desirable value, which is zero. Significant values of the Kolmogorov-Smirnov
test confirm a slight deviation from normality in our dataset. However, factor analysis can
still be conducted because the additional assumptions and requirements for factor analysis
are met’.

Missing values have been examined and those cases where a large number of data was
missing have been deleted. Where possible, we have executed imputation on the data on the
basis of the mean scores for each factor in the conceptual structure, at the respondent level.
This is based on the assumption that a value derived from all other observations in the
sample is the most representative replacement value (Hair et al, 1998). We started the
analysis with 655 respondents and 155 projects. However, because of the large number of
missing values, we continued the analyses with 533 respondents and 114 projects.

Table 1 Number of respondents and projects in the data-set before and after the deletion of cases

Data set No. of resp. No. of resp. No. of projects No. of projects
Before After Before After

WIAT set 0655 533 155 114

Technology-based sub-set 311 281 47 47

Agti-food sub-set 344 252 108 67

6.1 Factor analysis

Turning to the explorative factor analysis, we have examined the Kaiser-Mayer-Olkin
(KMO) of Sampling Adequacy and Bartlett test of sphericity, the degree of multicollinearity
and the measure of sampling adequacy (Hair et al, 1998). The KMO* value of 0.874 indicates
that patterns of correlations are relatively compact which means that factor analysis should
yield distinct and reliable factors (Field, 2000). The anti-image matrix indicates Measures of
Sampling Adequacy (MSA) well above the minimum of 0.5 which means that we can take all
the variables into account when performing the factor analysis. The Bartlett test of sphericity
is highly significant (p= 0.000) in our case, which tells us that significant relationships
between the variables in our dataset are present which is desirable when performing factor
analysis. There is a limited degree of multicollinearity in our case, however as Hair e /.
(1998) state, even if there is some degree of multicollinearity it is possible to continue with
factor analysis.

Initially factor analysis at respondent level was run to trace the useful number of
independent factors. Latent root or Eigenvalues served as criterion to extract the factors for
the first attempt of interpretation, with 1.0 as the convenient cut off value. Only factor

3 There is already an underlying structure that exists among the variables in the dataset as explained in the
literature review. The dataset contains more than 50 observations, which is the minimum required sample size.
Also, there are at least five variables for each proposed factor and the sample size has more observations than
variables. In addition, the number of observations per variable is more than ten (Hair et al., 1998; Tabachnick
and Field, 1996).

4 “The KMO statistic represents the ratio of the squared correlation between variables to the squared partial
correlation between variables” (Field, 2000, p.455).
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loadings higher than 0.4’ are taken into account. Our intention was to ‘let the data speak’ or
in other words to find out what the consequences would be for the initial conceptual
structure when the compiled dataset is tested in an explorative fashion. The iteratively-run
explorative factor analysis resulted in 9 components. While combining the results from the
actor analysis with reliability tests (Cronbach alpha) we came to the conclusion to retain a
structure which is conceptually and statistically meaningful, containing 9 factors and 41
variables (see Table 2), in comparison to the initial 53 items. Due to the new component
structure which followed from the factor analysis, we had to attach new labels to certain
factors or re-label some of the factors on the basis of conceptual considerations.
Reallocation of certain items resulted in the following categorization of the factors: product,
project and market. Under product we find two dimension of novelty. Novelty of the
innovation to the company counts 6 items from the initial factor ‘project-company fit’ and
the technological novelty includes 3 items from the initial factor ‘product aspects’ and 1
items from ‘project-company fit’. Under product, we find also the factors superiority and
potential. Superiority contains 5 items mainly from the initial factor ‘product superiority’.
Product potential contains mainly items from the previous concept ‘market volume’ and
counts 6 items. Under the category project, we find team cooperation and two dimensions of
resources, general resources and marketing resources. Team cooperation contains 8 items,
stemming from the previous factor ‘team communication’. Resources are divided into
general resources counting 4 items and marketing resources containing 3 items. The last
category, market, includes entry barriers and competition. Each of the two factors count 3
items from the initial factor ‘market competition’. Combining the reduction of variables and
the reshuffling of items, while renaming the factors, we generated a new structure of the
WIAT conceptual model (see Table 2 and Figure 2).

® Given the sample size above 500, factor loadings of .40 and higher, are considered significant for
interpretative purposes (Hair et al 1998).
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Table 2 Structure of the WIAT dataset

Factors and variables Loading
Product

Novelty o = 0.757

The potential customers for this product are totally new for the company. .614
The nature of the production process is totally new for our company. .590
The distribution system and/or type of sales-force for this product is totally new to our company. 784
The type of advertising and promotion required is totally new to our company. 768
The competitors we face in the market for this product are totally new to our company. 671
Technological novelty o = 0.797

The technology required to develop this product is totally new to our company. .661
Our product is highly innovative and totally new to the market. .651
Our product is a very high technology one. 783
Our product is mechanically and/or technically very complex. 778
Superiority « = 0.813

Our product will be clearly superior to competing products in terms of meeting customers’ needs. 736
Our product will be of higher quality than competing products. .641
Compared to competitive products, our product will offer a number of unique features or attributes to the .689
customer.

Our product will permit the customer to do a job he/she cannot presently do with what is available. .633
Our product will be first into the market. .627
Potential « = 0.816

The monetary value of the market (either existing or potential market) for this product is large. .527
The market for this product is growing very quickly. .685
Potential customers have a great need for this type of product. 744
The customer will definitely use the product. .669
This product has a high potential (i.e can additional products, multiple styles, price ranges). .672
This project will contribute to the competitive advantage of the company. 702
Project

Team cooperation o« = 0.858

I have enough communication with my team members to do my work efficiently and in an effective way. 702
The portfolio management has explicitly expressed its commitment to the project team. 591
The performance requirements for this project are clear for me. .679
In a new project I surely want to participate in the current team again. 727
I completely understand the potential problems of the project. 611
If T doubt the opinion of a team member I will surely confront this member with it. 476
All our team members are focused on “collecting” knowledge for our project. 725
I am completely satisfied with the product development process used. 11
Resources o« = 0.755

Our financial resources are more than adequate for this project. .610
Our management skills are more than adequate for this project. .523
Our engineering skills and people are more than adequate for this project. .692
Our production resources or skills are more than adequate for this project. .653
Marketing resources o = 0.827

Our marketing research skills and people are more than adequate for this project. 760
Our advertising and promotion resources and skills are more than adequate for this project. .839
Our sales and/or distribution resoutces and skills are more than adequate for this project. 730
Market

Entry barriers & = 0.619

There is a strong dominant competitor — with a large market share — in the market. 723
There is a high degree of loyalty to existing (competitors’) products in this market. 773
New product introductions by competitors are frequent in this market. .500
Competition & = 0.791

The market is a highly competitive one. .833
There are many competitors in this market. 798
The market is characterized by intense price competition. 782
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Figure 2 WIAT structure
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6.2 Success factors in the agri-food sector

Comparison tests are carried out to find out which factors are crucial for success in
innovation projects in the agri-food sector. In addition, a comparison is made between agri-
food companies and technology-based companies outside the agri-food sector which
attribute a greater amount of time and resources to research and development. We will study
these differences on the basis of the construct averages, at the project level, in order to
minimize the chance that the results are colored by respondent bias. Because the data deviate
only slightly from the normal distribution, we performed both parametric (t-tests) and non-
parametric (Mann-Whitney) tests. On the basis of the findings, we decided to base our
conclusions on the results from the Mann-Whitney test, but to extend the confidence
interval to 90% (1-tailed).

Table 3 Failed and successful projects in the agri-food sector at project level

N=32 Agri-food
Success Failure Mann-
n=21 n=11 Whitney
Sig.
Factor Mean sd Mean sd
Product
Novelty 2.62 1.09 4.01 2.37
Technological Novelty — 4.67 1.04 5.22 1.91
Superiority 6.67 1.61 5.84 1.30
Potential 6.53 1.17 5.43 1.22 ok
Project
Team Cooperation 7.76 0.96 7.03 0.99 *
Resources 7.61 1.16 6.36 1.17 Hk
Marketing Resources 7.35 1.16 6.39 1.71 *
Market
Entry Barriers 4.85 1.59 4.04 1.93
Competition 7.35 1.37 6.55 1.58

* p<0.10; ** p< 0.05; sd = standard deviation

As previously explained, successful projects are those projects which have achieved their
objectives (for example the engineering/technological accomplishments), perform well after
market introduction and generate profits for the company. Failed projects are those projects
which are either stopped before project completion or market introduction or which proved
to be a failure in the market (Fortuin ez a/., 2007). The results of the comparison tests show
that the mean scores between failed and successful projects from agrifood companies
significantly differ in the field of product potential, team cooperation, project resources and
marketing resources. The fact that product potential has a significantly higher score in the
case of successful projects is in line with our expectation that potential of the product to
succeed in the market as well as product superiority are important aspects in the agri-food
sector. However, product superiority itself does not show significantly different scores, but
this may be in line with the considerably lower score on novelty of the innovation in case of
successful projects which would mean that product innovations in agri-food companies do
not necessarily result in very new products with superior features but that their potential is
based on other grounds, such as lower prices. Although not statistically significant, the
considerably lower score on novelty in the case of successful, compared to the failed,
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projects shows that companies in the agri-food are apparently more successful when they
engage in incremental innovations. These results are in line with the expectation that the
strong focus of agri-food companies on the customers effects in incremental improvements
rather than technologically complex or radical product changes. Good communication, clear
goals and high commitment, as elements of team cooperation, demonstrate to be
significantly important for successful projects in the agri-food sector. Furthermore, we can
establish, on the basis of the significantly higher score on project resources in successful
projects, that companies with more adequate financial, managerial, technical, production and
marketing resources are more successful in their innovation activities than companies which
have a lower availability of project resources.

Table 4 Comparison of failed and successful projects in technology-based enterprises
N=19 Technology-based companies

Success Failure Mann-
n=9 n=10 Whitney
Sig.
Factor Mean sd Mean sd
Product
Novelty 4.63 1.66 4.57 1.39
Technological Novelty ~ 4.05 2.10 4.21 1.61
Superiority 7.02 1.36 5.77 1.31
Potential 6.99 0.89 5.87 0.77 ok
Project
Team Cooperation 7.60 0.85 6.50 0.32 kX
Resources 6.77 0.80 6.58 0.68
Marketing Resources 5.79 1.03 5.98 1.41
Market
Entry Barriers 5.20 1.36 4.37 1.02
Competition 5.00 1.71 4.74 1.16

*p<0.10; ** p< 0.05; ¥** p< 0.01; sd = standard deviation

Product potential and team cooperation are the two factors which prove to be the most
significant factors for successful innovation projects, compared to failed innovation projects,
in technology-based companies. Team communication, clarity and commitment in
cooperation turn out to be important success factors for these companies, as well. We
expected that large, technology-based companies, due to their long-standing experience with
innovation, and with this a custom to attribute significant resources to innovation projects,
would score high novelty and product superiority. However, we did not find a significantly
higher score in successful projects, when compared to failed innovation projects in
technology-based companies, on the factors novelty and product superiority.
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Table 5 Comparison of successful projects in agri-food and technology-based companies

N=30 Successful projects
Agri-food Technology- Mann-
based Whitney
companies Sig.
n=21 n=9
Factor Mean sd Mean sd
Product
Novelty 2.62 1.09 4.63 1.66 ook
Technological Novelty — 4.67 1.64 4.05 2.10
Supetiority 6.67 1.60 7.02 1.36
Potential 6.53 1.17 6.99 0.89
Project
Team Cooperation 7.76 0.96 7.60 0.85
Resources 7.61 1.16 6.77 0.80 *
Marketing Resources 7.35 1.16 5.79 1.03 ook
Market
Entry Barriers 4.85 1.59 5.20 1.36
Competition 7.35 1.37 5.00 1.71 ook

* p<0.10; ** p< 0.05; *** p< 0.01; sd = standard deviation

When we only look at successful projects and compare companies from the agri-food and
technology-based companies (see Table 5), novelty shows a significantly higher score in
technology-based companies. This is in line with the expectation that technology-based
companies come up with products with superior features compared to the agri-food
industries. Adequate financial, managerial, technical and production resources show a
significantly higher score in successful agri-food projects than in technology-based
companies. This difference is even more significant in the case of marketing resources.
Previous research found that economic considerations and insufficient skills in innovation
constitute important barriers in innovation in the agri-food. This is probably the reason why
we find that availability of adequate resources is significantly more important for success of
innovation in the agri-food. The technology-based companies, with their more long-standing
experience with innovation, probably have larger budgets to attribute to innovation activities
and more competencies in the field of innovation which they built up over the years. Finally,
competition shows to be a significantly more important factor for both, the successful and
failed projects in the agri-food companies than in technology-based companies. This finding
might be explained by the rather powerful retail actors which increase the level of
competition for the agri-food companies by offering their own brands next to the
assortment stemming from agri-food processing companies, while the technology-based
companies mainly deal with business-to-business markets with limited amount of
competitors. The fact that no significant difference was found in the comparison between
successful and failed projects in the agri-food sector (see Table 3) with regard to
competition, indicates that the agri-food companies know how to handle the competition
effectively.

7. Discussion and conclusions

Years of research into innovation activities of companies brought forward a number of
factors important for successful innovation. Next to planning and management support for
innovation activities, also the balance between autonomous problem solving by the team
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and strong project management with an overarching product vision were identified as
important factors for innovation performance. In addition, it was argued that team
communication and cooperation plays an essential role in improving the performance of
innovation activities. Sufficient attention to market needs, in terms of regular commercial
assessments and integration of lead users, belongs to this list, as well. Cooper and
Kleinschmidt (1993) concluded that success of innovation projects is mainly determined by
the interaction between the market environment, strategic considerations and the execution
of the innovation process. WIAT was used to measure potential project success in an eatly
stage of development, by bringing the tacit knowledge of the different project members on
the table using a 10 point Likert-scale questionnaire. First we studied the construct validity
and reliability of WIAT. This resulted in a structure containing 9 factors: novelty of the
innovation, technological novelty, product superiority, product potential, market entry
barriers, competition, team cooperation, project resources and marketing resources.

The aim of this study was to identify a number of critical success factors for innovation
projects in the agri-food sector, while comparing the results to earlier findings and to critical
success factors which arise from the analysis of the technology-based companies. As
expected, product potential is an important aspect for successful innovation projects in agri-
food companies. The lower score on novelty in successful projects, compared to failed
projects, although insignificant, leads us to the conclusion that product innovations in agti-
food companies should not be too far away from what customers expect. Agti-food
companies appear to be more successful when they engage in incremental innovations rather
than in radical product changes. As is the case in the agri-food sector, also in the case of the
technology-based companies, product potential proves to be a significant factor for
successful innovation projects. In contrast to our expectation, product and technological
novelty do not emerge as important aspects when we compare the failed and successful
projects within technology-based companies. However, when we compared agri-food and
technology-based companies, novelty does show to be a significantly more important factor
for successful innovation in technology-based companies. This is in line with our
expectations that technology-based companies are more inclined to engage in radical
innovation.

Findings from earlier studies indicate that a lack of sufficient resources constitutes an
important barrier to innovation in the agri-food sector. Our research findings turn out to
point in the same direction. Adequate project and marketing resources are more important
for innovation activities in agri-food companies than in technology-based companies.
Resources are an important aspect for technology-based companies, as well, but because of
their longer history in innovation, they are probably more used to build an innovation
project portfolio that balances resources and risks. For agri-food companies, attribution of
considerable resources to large innovation projects and building a well-balanced research
portfolio is not such a long-standing habit as for the technology-based companies. As
expected, cooperation showed to be of significant importance for project success in both
agri-food and technology-based companies.

This study shows that research into the key success factors for innovation in the agri-food
sector can provide valuable insights for companies, bringing forward points which require
particular attention in order to guide innovation projects to successful endeavors. Using
WIAT, companies can improve their innovation project execution, raise the success rate of
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their market introductions, and strengthen their competitiveness, by assessing their
innovation projects and detect the key aspects which require immediate attention or re-
adjustment.

Acknowledgments

We would like to thank Sibusisiwe Moyo, who wrote her MSc-thesis on this topic and Dr.
Jan Hollander who enabled us to use his data in our study.

References

Allen, T.J. 1966. Performance of information channels in the transfer of technology.
Industrial Management Review, 8: 87-98.

Allen, T.J. and Cohen, S. 1969. Information flow in R&D labs. Administrative Science Quarterly,
14: 12-19.

Allen, T.J. 1977. Managing the Flow of Technology. Cambridge: MA MIT Press.

Allen, M.J., and Yen, W. M. 2002. Introduction to Measurement Theory. Long Grove: IL
Waveland Press.

Atuahene-Gima, K. 1995. An exploratory analysis of the input of market orientation on new
product performance: a contingency approach. Jourmal of Product Innovation Management, 12:
275-293.

Balbontin, A.., Yazdani, B., Cooper, R. and Souder, W.E. 1999. New product development
success factors in American and British firms. International Journal of Technology Management,
17: 259-279.

Barczak, G. 1995. New Product Strategy, structure, process and performance in the
telecommunications industry. Journal of Product Innovation Management.

Batterink, M.H. 2009. Profiting from external knowledge: how firms use different knowledge
acquisition strategies to improve their innovation performance. Wageningen: Wageningen

Academic Publishers.

Batterink, M.H., Wubben E.F.M. and Omta S.W.F. 2006. Factors trelated to innovative
output in the Dutch agrifood industry. Journal on Chain and Network Science, 6(1).

Blindenbach-Driessen, F., and Ende, Van de, J. 2000. Innovation in project based firms: The
context dependency of success factors. Research Policy. 35: 545-561.

Booz-Allen and Hamilton Inc. 1968. Management of new products. New York: Booz-Allen
& Hamilton.

18



Brentani de, U. 1989. Success and failure in new industrial services. Journal of Product
Innovation Management, 6: 239—258.

Brown, S.L. and Eisenhardt, K.M. 1995. Product Development: Past Research, Present
Findings, and Future Directions. The Academy of Management Review, 20 (2): 343-378.

Bryman, A. & Bell, E. 2003. Business Research Methods. Oxford University Press.

Calantone, R.J. and di Benedetto, C.A. 1988. An integrative model of the new product
development process. Journal of Product Innovation Management, 5: 201-215.

Calantone R and Montoya- Weiss M.M. 1994. Determinants of new product performance: A
review and Meta-Analysis. Journal of Product Innovation Management, 11: 394-417.

Calantone, R.]J., Schimdt, ].B. and di Benedetto,C.A.. 1997. New product activities and
performance: the moderating role of environmental hostility. Journal of Product Innovation
Management, 14:179-189.

Churchill, G.A.. 1979. A paradigm for developing better measures of marketing constructs.
Journal of Marketing Research, 16 (1): 64—73.

Cohen, W.M. and Klepper, S. 1996. Firm Size and the Nature of Innovation within
Industries: The Case of Process and Product R&D. The Review of Economics and Statistics, 78

@).

Cooper, R. G. 1979. Identifying Industrial New Product Success: Project NewProd. Industrial
Marketing Management, 8: 124-135.

Cooper, R. G. & Kleinschmidt, E. J. 1987. New products: What separates winners from
losers? Journal of Product Innovation Management, 4(3): 169-184.

Cooper, R. G. 1992. The Newprod System - The Industry Experience. Journal of Product
Innovation Management, 9(2): 113-127.

Cooper, R. G. & Kleinschmidt, E. J. 1993. Major New Products - What Distinguishes The
Winners In The Chemical-Industry. Journal of Product Innovation Management, 10(2): 90-111.

Cooper R.G. 1999. From experience: The invisible success factors in product innovation.
Journal of product Innovation Management, 16: 115-133.

Cronbach, L. J. 1951. Coefficient alpha and the internal structure of tests. Psychometrika,
16(3): 297-334.

Davidson, H. J. 1976. Why most consumer brands fail. Harvard Business Review, 54: 117-122.

Ernst, H. 2002. Success factors of new product development: a review of the empirical
Literature. International Journal of Management Reviews, 4 (1): 1-40.

19



Field, A,. 2000. Discovering Statistics using SPSS for Windows. Sage publications Inc.

Fortuin, F., Batterink M. and Omta, S.W.F. 2007. Key success factors of innovation in

multinational agrifood prospector companies. International Food and Agribusiness Management
Review, 10 (4).

Garcia Martinez, M. and Briz, J. 2000. Innovation in the Spanish food & drink industry. The
International Food and Agribusiness Management Review, 3(2): 155.

Globe, S., Levy, GW. and Schwartz, CM. 1973. Key factors and events in the innovation
process. Research Management, 16 (4).

Hair, J.F., Anderson, R.E., Tatham, R.L. and William C. 1998. Multivariate Data Analysis.
New Jersey: Prentice-Hall Inc.

Hippel, E., Von. 1986. Lead users: source of novel product concepts. Management Science, 32
791-805.

Hollander, J. 2002. Improving performance in business development. Genesis: a tool for
product development teams. Published Dissertation, Groningen University.

Hopkins, D.S. and Bailey, E.I.. 1971. New product pressures. The Conference Board Record, 8:
16-24.

Imai, K., Ikujiro, N., & Takeuchi, H. 1985. Managing the new product development process:
how Japanese companies learn and unlearn. In R. H. Hayes, K. Clark, & Lorenz (Eds.),
The uneasy alliance: Managing the productivity-technology dilemma: 337-375. Boston:
Harvard Business School Press.

Jamrog, J. J. 2006. The Quest for Innovation: A Global Study of Innovation
Management 2006-2016. Tampa, FL.: Human Resource Institute, University
of Tampa.

Kamien, M.I. and Schwartz, N.L. 1975. Market Structure and Innovation: A Survey.
Journal of Economic Literature, 13: (1).

Knight, K.E. 1967. A Descriptive Model of the Intra-Firm Innovation Process. The Journal of
Business, 40 (4): 478-496.

Krathwohl D. 1993. Methods of Educational and Social Science Research: An Integrated
Approach. New York: Longman.

Lazo, H. 1965. Finding a key to success in new product failures. Industrial Marketing. 50: T4-
77.

Mishra, S., Kim, D. and Lee, D.H. 1996. Factors affecting new product success: cross-
country comparisons. Journal of Product Innovation Management, 13: 530—550.

20



Montoya-Weiss, M. and Calantone, R. 1994. Determinants of new product performance: a
review and meta-analysis. Journal of Product Innovation Management, 11: 397-417.

Myers, S. and Marquis, D.G. 1969. Successful Industrial Innovations. National Science
Foundation, Washington, DC.

Nijssen, E. and Frambach, R. 2000. Determinants of the Adoption of New Product
Development Tools by Industrial Firms. Industrial Marketing Management, 29 (2): 121-131.

Omta, S.W.F. 2002. Innovation in Chains and Networks. Journal on Chain and Network Science.
2 (2):73-79.

Pannekoek, L., Kooten, Van, O., Kemp, R. and Omta, S.W.F. 2005. Entrepreneurial
innovation in chains and networks in Dutch greenhouse horticulture. Journal on Chain and
Network Science, 5 (1).

Parry, M.LE. and Song, X.M. 1994. Identifying new product successes in China. Journal of
Product Innovation Management, 11: 15-30.

Rothwell, R. 1972. Factors for success in industrial innovations, from project SAPPHO — a
comparative study of success and failure in industrial innovation. SPRU, Brighton, Sussex.

Rothwell, R., Freeman, C., Horlsey, A., Jervis, V. T. P., Robertson, A. B., & Townsend, J.
1974. Sappho Updated - Project Sappho Phase 1i. Research Policy, 3(3): 258-291.

Saaty 1980. In: Hollander, J. 2002. Improving performance in business development.
Genesis, a tool for product development teams. Unpublished Dissertation, Groningen.

Song, M. and Noh, J. 2006. Best new product development and management practices in the
Korean high-tech industry, Industrial Marketing Management 35: 262-278.

Song, XM. and Parry, ME. 1997. A cross-national comparative study of new product
development processes: Japan and the United States. The Journal of Marketing, 61: (2).

Souder, W.E., Buisson, D. and Garrett, T. 1997. Success through customer-driven new
product development: a comparison of U.S. and New Zealand small entrepreneurial high

technology firms. Journal of Product Innovation Management, 14: 459—472.

Tucker, L. R. and MacCallum, R. C. 1997), Introduction to Exploratory Factor Analysis.
Internet publication.

Schumpeter, J.A.. 1934. The theory of economic development. Cambridge, Massachusetts:
Harvard University Press.

21



