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Innovative companies increasingly use ideas aralress from outside the company in
order to speed up the innovation process. Buildimgj maintaining an external network
has become vital to an innovative company’s stsategsurvival and growth. The
strategic question companies have is which typextgfrnal actors and for what
activities should we involve in our innovation pegses? This paper takes a new
approach. It does not focus on the external netwbthe company as a whole but on the
network that is involved in the development of armroduct. Also new is that we do not
only investigate the impact of the external netwamkthe product’s success soon after its
market launch, but also several years later. Thigiges insight in the role of external
networks in the development of new products thatlae cash cows of companies for a
long period of time. We have analysed the impa¢hefexternal network for radical
product innovations and incremental product inniovest separately as we expert
significant difference between the two when it certeeopenness of the network.

Data on the product’s innovativeness, the prodeleti@d network and market
performance have been collected for 129 new predune-and-a-half year after product
announcement. Data on long term market performaece collected seven years after
product announcement. Our results show that thersignificant differences in the
openness of the product-related networks that iadteart term versus long term market
performance for the group of radical versus theigrof incremental product innovations.
The involvement of R&D-related (research institutamsnpanies that provide training),
market-related (customers, marketing companiesyapgly-related actors (suppliers of
machinery and equipment) showed to have a signifisasitive impact on both short
term and long term market performance of radicaflpct innovations, but not of
incremental product innovations.
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1. Introduction

Innovative companies try to reach and maintain cgtitipe advantage by
developing new products that must bring them aasusble market
position in a global market which is characteribgdnternational
competition and increasing customer demands. Speetiecome an
increasingly important competitive weapon (Coop@93). In order to
speed up the new product’s innovation process viative companies
increasingly use ideas and resources from outBeledmpany. Volberda
et al. (2006) have phrased this by statimgriovative companies know
their weaknesses. That is one of their strerigihs a consequence of this,
networks have become vital to an innovating comisastyategy for
survival and growth. Therefore one of the mosiaaitquestions to be
answered by the management of an innovating comigahy what role
and for which activities can we successfully inbther companies and
organizations in our innovation proce§dt main research hypothesis
that is addressed in this paperfisnd and drinks companies that use open
innovation networks for idea generation and durihg product
development process show a better short term anglterm market
performance of their new products.

Up to now most often a measure of success is stddlates to the
company and thus to all the company’s productsrextdo a specific
product that is under development. Also there rglligaany research being
done on the development of new products that stah@® market for an
extended period of timé products which have become the cash cows of
the company for the next period. The present pajpes at filling these
gaps. It presents the results of a study in whiehrwestigated the relation
between the composition of the network of the finat introduces the
new product and the new product’s performancepnbt soon after its
market launch, but also after several years. Westigate this separately
for radical and for incremental product innovations

We have built a database of 129 product innovatiotise Dutch food

and drinks industry. The database holds data odugte which have been
developed with and without using an external nekw®he market launch
of the products was announced in the second hdl®®8. Data have been
collected on innovativeness and involvement of gguphain) companies
and public research organizations in the idea geioerstage and in the
product development stage of the innovation procHssir performance
was first measured in the beginning of 2000 andhagfathe end of 2005,
respectively one-and-a-half year and seven yetesthkir
announcement.

The study is part of a larger research projectdirat at identifying
determinants of successful innovations in the Déold and drinks



industry. Within the Netherlands the food and dsimmidustry is the largest
manufacturing sector with a gross value addedX.8 billion (2004
data), representing 19% of the total of all mantufideg industries
(EUKLEMS 2007). It is also the leading employermegenting 15% of
the Dutch manufacturing industripid). The Dutch food and drinks
industry is one of the biggest players in the BE¥®itch companies
belong to the Top-25 of European food and drinkeganies (2005 data).
Also in terms of R&D investments the Dutch food ainishks industry is
performing very well as seven Dutch companies lgetorthe Top-20 of
European companies by R&D-investments (CIAA 2006).

We have structured the paper as follows. Sectipre2ents a short review
of literature and the set of propositions to bés@sSection 3 presents the
conceptual model of the study and the variablesateaused in this
model. In Section 4, we briefly describe the methotidata collection and
data analysis. Section 5 presents the main rasgltgling descriptive
information of the new products’ innovation netwgoirknovativeness and
performance and the results of the analyses afefaéon between the
products’ performance and variables that relatbéqroduct
innovativeness and its innovation network. The papacludes by
drawing conclusions in Section 6.

2. Literature review and hypotheses

Innovation, as Schumpeter (1939) defined itisy doing things
differently in the realm of economic lif&8o essentially, innovation is
about change: change in the products or servicesipany makes and
change in the way the company produces them, efsaed to as product
innovation and process innovation (Tieldal. 1997). There are degrees of
chance; from only minor incremental improvementi®pations or
refinements of existing products and processegety radical changes
leading to totally new products or production psses.

Product and process innovations are the result aftaractive process in
which actors within open organisations togethehaittors from other
organisations transform knowledge and techniquestirese new
products and processes. Knowledge can be existingw scientific and
technological knowledge, knowledge of (new) marlestd of
organisations (McKelvey 1996).

Rothwell (1992) has described how our understandirige innovation
process has evolved from the ‘First Generationwation’ model - a

! In addition, also organisational innovations capgen, including changes in the
business structure and the development of new éssimodels (Volberdet al. 2006)).



simple linear model in which innovation was badicedsearch driven -
through to increasingly complex interactive modele/hich the need for
cross-functionality across the firm’s borders wasognised. The ‘Fifth
Generation innovation’ model considers the inna@raprocess as an
interactive, cumulative and co-operative phenomenavhich actors

from inside and outside the firm participate andokirequires high levels
of integration at both intra- and inter-firm levefuccess and competitive
advantage depend on the ability of the firm tognée, build and
reconfigure internal and external resources toesfdrapidly changing
environments.

Open innovation

In 2003, Chesbrough introduced the concept of ‘Opaonvation’ to
describe these changes and more specific how tisaexternal ideas and
resources in order to speed up the innovation peodée argues that in
contrast to the old model of ‘Closed Innovationwhich large R&D
intensive companies conduct their R&D solely in$muhese companies
have become more open in their innovation proce3$esconcept of
‘Open Innovation’ describes the phenomenon thgel&nowledge
intensive companies increasingly acquire knowlg@D) externally.

Key drivers include the increasing availability andbility of knowledge
workers, the flourishing of the venture capital ketrand the increasing
scope of capable external suppligbsd). But not only large and R&D
intensive firms cooperate with external knowledgmes. Also smaller
and less R&D-intensive firms operate in knowledgevorks. They are
even more dependent of the contribution and cotiperaith external
actors as their innovation-related infrastructgraat sufficient to innovate
on their own. Overall, open innovation emphasikesieed for companies
to network with other actors throughout the innawaprocess. Open
innovation combines a number of trends that s@enkiave recognized
already for a long time, including the role of leskrs (von Hippel 1977,
1978, 1988; Pavitt 1984), innovation networks (Lvaltd1993; Hakansson
1995; Edquist 1997) and the interactive, crosshalisary and (mostly)
inter-organisational nature of the innovation psscéline and Rosenberg
1986).

Open innovation in the food and drinks industry

For the food and drinks industry the interactioasaeen food and drinks
companies and their business partners in the subpliy as well as public
research organisations play a crucial role in adghiesuccessful
innovations. Archibuget al. (1991) found that food and drinks firms rely
more on external sources of innovation than theameefor all industries.
These companies have developed a broad interfdb@nmovators in



other industries and apply scientific advancesiat been developed in
these industries (Christensenal. 1996; Rama 1996). As the food and
drinks industry has to operate on a buyers markatket-orientation is
considered as a key success factor for innovatidhis industry (Grunert
et al. 1996; Gruneret al. 1997). That is why food and drinks companies
also have developed networks with actors that geothem with market
intelligence through which they keep track of thexd-users and explore
future consumers’ trends. Knex al. (2001) found that a wide
consultation of agencies and the involvement oketige beyond the
company had a positive impact upon the successodf &nd drinks
products.

In the present paper we use an institutional agpré@the agrofood chain
which focuses on the actors, incentives and irigiita that are involved in
developing, producing and distributing food anahklsi products
(Christopher 1992; Meulenberg and Broens 1996).eMpecific we focus
on the actors in the firms’ networks that are edab the development of
new products. The product-related innovation netw@onsist of the
external actors that provide ideas for new prodantsthose that are
involved in the development of the new products. &¥eect that food and
drinks companies that operate in networks are maceessful than
companies that don’t. However, it should be redltbat a too large
network of alliances may lead to saturation and@wbeddedness (Kogut
et al. 1992; Uzzi 1997). When the company is involved oo dense
network, it can also limit a firm’s openness tooimhation and flexibility

to operate (Nahapiet and Ghosdal 1998). The maragewhthe different
network links and the overall coordination of akse linkages needs a lot
of attention and costs can increase considerala@ei@tdn 1985). Although
there will be a limit to the number of externalatgns that can be
managed by a company successfully (Gomes-Cass@963, ive expect
that this restriction will not apply to food andrides companies. The main
reason for this is that - as Hagedoorn (2002) skdoweod and drinks
companies still show a relatively small numbersetivork relations.
Hagedoorn (2002) found that during the period 12898 the share of
newly established R&D-partnerships of the low teatustries such as
food and drinks, metals, oil and gas is relativghall compared to high
tech sectors such as aerospace, pharmaceutical$ amtuistry. For that
reason we formulate our first proposition as fokow

P1:The more open the innovation network, the bettengw product’s
short term and long term market performance.



We expect to find differences in the level of ink@inent in the new
product’s network of specific external actors ameirtimpact on the short
term and long term market performance, dependinp@mnovativeness
of the new product. We have elaborated this in ndetail in three
additional propositions, thereby opening the black of open innovation
in the food industry even further.

I nnovativeness and market performance of the new product

We expect that the differences in the involveméim&D-related,
market-related and supply-related actors in theyets innovation
network relates to the level of innovativenesshefproduct (see Table 1
for definitions of types of external actors).

Table 1 Types of external actors

R&D-related actors include universities, research institutes and institutions for higher
vocational and companies that provide R&D- and engineering services.

Market-related actors include customers, competitors and marketing firms. Customers
can be clients on the business-to-business market or consumers.

Supply-related actors include companies that produce machinery, equipment, raw
materials or ingredients.

Traditionally, the incremental character of innadwas is considered as
one of the key features of the food and drinks stigu(Galizzi and
Venturini 1996; Christensegt al. 1996). Studies on the German, Spanish,
European and USA food and drinks market show thigt @ small portion
of the product releases are truly innovative andlimconsidered as
radical innovations (Gallo 1995; Rudolph 1995; Camand Schiek 1996;
ECR Europe 1999; Martinez and Briz 2000; Menrad420Bowever, as
food and drinks companies are increasingly conéntith competition
from private label products, they have to becomeenpoo-active and take
more commercial initiatives (Martinez and Brid 2D0Dhe best strategy is
to be innovative, preferable in products and preegsshat have
proprietary elements that can be protected. Thesésof the reasons why
the introduction of relatively high value addedduwots have increasingly
become important for the food and drinks compam&sder to raise

entry barriers. The recent trend of functional fodoht address specific
health conditions even points to the drugs-typéufea of food product
development and its related approval and registraggulations
(Goransson and Kuiper 1997; Stein and RodrigueeZoe2008). Coxt

al. (2002) illustrate how the introduction of ICT hdramatically changed



the chilled food processing value chain. Katz ()988icates that the use
of new technologies has become a main factor th@aims the
differences between a line extension and a truly fe®d product. Trail
and Meulenberg (2002) found - on the basis of mesuamong European
food-manufacturing firms - strong evidence that R&kpenditures were
closely correlated with the development of new puatsl. This illustrates
the increasingly science and technology based ctearaf the food
innovation process (see also Enzing and van dess@ie2003; Mark-
Herbert 2003). Although several actors have pravi@guments why the
incrementalist character of innovations is veryeirgnt to the food product
itself*, there is a growing body of evidence that showas dhiginal
concepts are more successful than ‘copy-cat’ ortmeé products on the
food and drinks market (Knaat al.2001; Van Trijp and Meulenberg
1996; Hoban 1998; Van Trijp and Steenkamp 1998; EGRpe 1999)
Joppen (2004) states that if innovative (radiceddpcts catch on, they
will almost guarantee long term commercial benéfiterms of sales and
overall profitability. Line extensions and mostte@nly me-too products
mostly deliver only short term, and relatively lomargin benefits.

The assumption we use for our propositions abauirtholvement of
external actors is the following:

P2. More incremental product innovations in thed@md drinks industry
will show a better short term market performanchkilevmore radical
product innovations will show a better long termrked performance.

I nvolvement of external R& D-related, market-related and supply-related
actors

! Some authors argue that the incremental charatfend innovations is very inherent
to the food product itself as consumers reveal exifip form of risk aversion in their
choices: new food products have to be rather sindaamiliar products (Galizzi and
Venturini 1996). Arguments for this position are valy found in the resistance against
the use of specific new technologies such as gecbnologies (Beckeman and
Skjoldebrand 2007) or radiated foods, but also mmrgitional, biopsychological and
cultural constraints impose continuity on the dedhaidle (Rama 1996). Taste and taste
aversion such as the preference for sweetnesshendbthorrence of bitterness, have
innate biological aspects (Rozin 1987).

2 Food consumption patterns have changed more themnoeer the last period. Due to
changes in life styles, new household equipmenté@iel 2001), new beliefs (some
also scientifically proven) about the preventivaltieaspects of nutrition and the process
of increased internationalisation leading to maatact with foreign culinary traditional
food (Grigg 1995), diets have showed dramatic chanGonsumers ask for ready-to-eat
meals, healthy food (not only as a prevention agpatbut also to combat obesity), snacks
and more exotic food and are also very demandingnwhcomes to food quality and
food safety (Earle 1997; Joppen 2004).



Companies invest in the development of more radieal products for
which they can ask relatively higher prices andotdare meant to stay on
the market for a long period of time. As food amthkis companies have
only limited R&D resources it is expected that the&gzome more
dependent on external R&D inputs when developingen&D-intensive
products. We also expect that companies that bhiege more radical
products to the market do this also on the basextEnsive market
research. Through this, companies have a betteraelong term
consumers needs. More radical products also neeel advanced and
better prepared marketing efforts in order to gebgnised by the public.
Following our argument, the implication of this ttée configuration of

the external network is that it can be expectetliththe case of more
radical product innovations more external actassifboth the science and
technology domain and the market domain will beolwed in the
innovation process (than in the case of incremgartaduct innovations)
and that this has a positive impact on the produymtformance especially
the performance on the long term.

Suppliers play an important role in the innovatmacesses in the food
and drinks industry. Through a well-developed neknad inter-industry
purchases and sales of machinery and equipmewglbas food
ingredients developed by supplying industries, fand drinks companies
benefit from new technological developments whidhembedded in
these supplied products (Scherer 1982, Klevaeickl. 1995; Christensen
et al. 1996; Galizzi and Venturini 1996; Traill and Meniberg 2002). As
innovations in the food and drinks sector are besgmore radical and
more knowledge intensive this might have an impacthe role of the
supplier in the innovation process. Petroni andcialn (2002) found that
companies assign suppliers different roles and tijige varying levels of
responsibility in the product development proc@sese roles are
correlated to the suppliers’ distinctive innovatwapabilities. For the
food and drinks industry this might imply that slipgs may not only sell
machinery, equipment, raw materials or ingrediémtfie innovating firm,
but also play a more active role, for instanceasner with whom
companies collaborate in the innovation process sthom specific tasks
in the innovation process are outsourced. Seastance Joppen (2004)
on the role of the supplier of ingredients whicbwhd to be of growing
importance in the innovation processes of fooddmtk companies as
they provide important in-depth information on insic aspects of
ingredients (such as flavours, fragrances, antamtislbecause of health
benefits, fat and sugar replacers) and consumekatsar



We expect that in the case of more radical progungivations, supply-
related actors are involved in the role of partre@rsutsourcers in the new
food products innovation process and that thislirement positively
affects the new product’s long term market perfaroea We expect that
in the case of more incremental innovations, supgligted actors will be
mainly involved as sellers of goods and servicekthat their

involvement will positively affect the food and kis product’s short term
performance.

This brings us to a set of proposition on the imeaient of external actors
in incremental and radical product innovation pss&s and short and long
term market performance of the products.

P3: In the case of radical product innovations tharticipation of R&D-
related, market-related and supply-related actorshe new product’s
innovation network will be positively related tgesially long term
market performance of the new product.

P4: In the case of incremental product innovatidhs, participation of
supply-related actors in the new product’s innosathetwork will be
positively related to especially short term mangetformance of the new
product.

3. Conceptual model and variables

In order to investigate the propositions we hawetigped a conceptual
model (see Figure 1). The model is part of a langedel that includes
also company internal variables (such as strategpurces and
capabilities). The variables as they appear imtbdel of the present
study are discussed below.

The new product’s innovation network: openness

In the present paper we focus on the product-riateovation network at
the start of the new product’s development pro¢@sSoopers’
terminology ‘the ideation’) and on the network chgrithe new product
development process. The openness of the netwopeiationalised

using the number of external actors that are ireeiwn the idea generation
phase and in the product development phase. The exbernal actors are
involved, the more open the network is consideodokt
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Figure 1 Conceptual model
Openness of innovation Market
performance
Incremental innovations
R&D-related actors (0)
Market-related actors (0) > Short term
Supply-related actors (+)

Radical innovations

R&D-related actors (+) =P Long term
Market-related actors (+)
Supply-related actors (+)

External actors can be involved in four differesies in the product-
related network: as source of information during ittea stage of the
innovation process and as partner, outsourcerller skeiring the new
product’s development process (see Table 2 fondiefns of roles of
external actors).

Table 2 Roles of external actors

- Sources of innovation. External actors can provide ideas for new products
(constituents) or their making.

- Partner. Partners are companies or other organizations that are directly involved in the
company'’s innovation process.

- Outsourcer. Outsourcers are companies or other organisations to which specific
activities in the innovation process are outsourced.

- Seller. Sellers are companies or other organisations from which the company buys
specific goods and services that are related to the innovation process.

Innovativeness of the product

In literature various classifications of innovatmess of the product have
been proposed. The OECD definition (Oslo Manuainijuishes
between major product innovation (also referredsoadical product
innovation) and incremental product innovation. @tblassifications use
a multi-steps approach indicating several stag@snoivativeness (see for
instance Booz and Allen 1982; ECR Europe 1999; ennthnn 1997).
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Basically — as Grunert and Trail (1997) concludedast classifications
are based on an assessment of the newness obthecfs on two
dimensions: newness to the market and newnessdr@ehnological
perspective. In the present study we measured ativ@ness of the new
product in terms of product attributes: the more agtributes the
products has the higher its level of innovativenééso we asked the
company’s assessment: is the product new or isiingroved/renewed
version of an already existing product.

Performance of the new product

Innovation performance has been operationalisedainy ways. Cooper
and Kleinschmidt (1987) found three independentetisions that
characterise new product performance: financidoperance, opportunity
performance and market impact. Financial and mar&dbrmance seem
most suitable when the performance of a new prodasto be measured.
A variety of financial accounting-based and manad&ted indicators of
performance can be used (see for a review Mueplay. 1996). For
products this includes growth of sales, growthuimover, etc. We used
two performance indicators. Short term market pentonce stands for the
financial and market impact of the innovative proidone and a half years
after it was announced in the trade journals. &sdlare no objective
financial or market data on individual food produat/ailable, subjective
sources had to be used. In our case the assesshtieatfinancial and
market impact was made by the company that intreditice product on
the market. Long term market performance standéhf®market status of
the product seven years after it was announcdukitrade journals; is it
on the market ‘Yes’ or ‘No’.

4. Research methods: data collection and data anaig

4.1  Data collection

Data on new food products introductions have bedleated bya
systematic review of the issues of 11 differentddubod trade and
professional journals that were published in treoed half of 1998. This
method of data collection on new product introdutsiis also referred to
as the literature-based innovation output methago{@BIO). The LBIO-
method was first developed in the USA by The Fug@eoup (Edwards
and Gordon 1984) and Acs and Audretsch (1988) mialirope by
Kleinknecht (1991). Kleinknecht (1992) and Acs @ndliretsch (1993)
have refined and further developed the methodo{@gppmbset al. 1996).
The basic element of the LBIO-methodology is tihabivations are
identified by sampling the editorially controlleew product
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announcements’ sections of technical and tradengsir The advantage of
this method is that it has been the decision ofdbmal editors - an
independent, qualified panel - to include them aotdthat of a stake
holding actor such as the commercialising comp&wopmbset al. (1996)
found that the LBIO-based methodology which theg applied on a
large sample of innovations in the UK resulteduicomes that mirrored
those found in other types of innovation researckthe UK, suggesting
that the LBIO-method is capturing data which hagmad level of

validity and reliability. Also Van der Panne (20@@und that LBIO data
can be considered a fully fledged alternative aditronal innovation data.
We screened the Dutch food trade and professionahals until we had
identified 200 new products. For each product waeyad information
about the product’'s name and the name of the coynbamn had developed
the product. Additional data including the data #r@ used for the present
paper (on the product’s innovation network, theowativeness and the
performance of the new product) have been colldoyeal survey using a
structured questionnaire including 40 questionsn&questions included
a number of items; for each item the question bazktanswered (see the
Annex to for an overview of the operationalisatafrihe variables in the
questionnaire that are used in the present study).

After having tested the draft questionnaire throteghpilot interviews in
January 2000 and the redrafting of the questioendata collection took
place in the period March — September of 2000.ddta on the product’s
innovativeness, the product’s network and shon terarket performance
have been gathered through interviews by phoneexi#itutive managers
of the firms that have been involved in the newdpict developed
process. Data on long term market performance walected in
December 2005, seven years after the product’susnoeonent, through
desk research in combination with telephone inesvsgiwith the
companies.

Complete data sets have been collected througutivey for 129 of the
200 new products, in 2000. Of the 71 productsdnatnot included 45%
was non-eligible (not developed in the Netherlamds brought to the
market after all, not all data could be collectaddl for the other 55% data
could not be collected for several reasons (resplengerson could not be
identified or not be contacted, company refusecbtuperate). Compared
to sending questionnaires by post or email whickelen average
response rate of 30%, our method led to a relgtivety high response
rate of 76% (129 of 170). Data collection on loagr market
performance in 2005 could be completed for all ¢28es.



4.2  Method of data analysis

The relationships in the conceptual model wereeteby means of
correlation analysis. Spearman rank correlatiorfficoent for non-
parametric data was used to measure the signigcahihe relation
between short term market performance and indisdtorthe level of
openness of the innovation network. Missing valresdeleted listwise.
Chi-square statistics (including Phi and Cramenswére used for
measuring the strength of the associations betleggnterm market
performance and the indicators for the level ofro@ss of the innovation
network. We also used single linear regressiostiort term and single
binary logistic regression for long term marketfpanance: this did not
alter the conclusions drawn on the basis of outsoofi¢he correlation
analyses. The Mann-Whitney test is applied toliestveen two groups
and is suitable for non-parametric data analydie. dutcomes of Mann-
Whitney tests (2-Independent samples test) witg-temm performance as
grouping variable did not alter the conclusionsaaran the basis of
outcomes of correlation and regression analysisrdeaith long-term
performance.

5. Results

51  Basdinedescription

The external network of a food and drinks compaany provide important
sources of ideas for innovations. Ideas are thdsteek of the new
product’s development process (Cooper 1993). Irsample especially
market-related sources - customers and competifmsvide most often
ideas for new products (see Table 3, part 1).

Table 3 Frequencies of use of external actors as so  urce for idea generation, as
partner, as outsourcer and as seller (as percentage of the total study population,
N=129)

1. Sources of innovation 2. Partners
R&D- Research organisations | 2 % Research organisations 8 %
related
Market Customers | 37 % Customers 13%
related Competitors | 24 % Competitors 4%
Supply- Suppliers of raw | 20 % Suppliers of raw 35%
related materials/ingredients and materials/ingredients,
of machinery/equipment machinery/equipment
3. Outsourcers 4. Sellers

13
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R&D- Research organization | 10 % | Companies/organizations 14 %
related providing education /
training
Companies/organizations | 2 % Companies/organizations 3%
providing innovation advice selling licenses / software
Market Companies/organizations | 40 %
related providing marketing advice
Supply- Suppliers providing recipe | 5% Suppliers of machinery / 29 %
related advice equipment

Suppliers are also frequently used as sourcesasitbr new products:
those selling raw materials and ingredients moae those selling
equipment / machinery (15% versus 5%). Researcdnagtions are less
often used as external sources of ideas for infaat

Suppliers are the most frequently used partndrerptoduct development
phase of the innovation process (see Table 32paftiso customers,
research organisations and competitor operateragepabut less frequent
than suppliers. Outsourcing is most frequently donenarket-related
activities (Table 3, part 3). Research instituted eompanies or
organizations that provide innovation and recipaaare less often used
outsourcers. In more than one quarter of the cas®panies have bought
equipment (Table 3, part 4). Also education anithitng activities and
licenses and software were provided by externammgtions.

Performance

We found that nearly two-third of the new produtist were introduced
in the second half of 1998 were still on the madeaten years later, at the
end of 2005 (see Table 4). In literature overati\regh failure rates (72 -
88%) are reported for new food products that ameduced to the market
(Buisson 1995; Rudolph 1995; Lord 1999; Poppel 199 unexpected
high success rate we have measured might refleech#thod we have
used for the identification of new products asphmducts were selected
by the editorial board of the professional journ#llsan be assumed that
they have chosen for products which are worth bamgpunced as they
have a good chance to be successfully marketed.

Table 4 Frequencies of short and long term performa  nce for three short-term
impact groups (as percentage of total study populat ion, N=129)

Short Term Long Term Performance
Performance
Still on the market Not on the market
Large positive 38 % 74 % (of 38%) 26% (of 38%)
impact




Small positive 49 % 67 % (of 49 %) 33 % (of 49 %)
impact

No positive impact 13 % 25 % (of 13 %) 75 % (of 13%)
Total 100 % 64 % 36 %

More specific Table 4 show that three-quarter efghoducts with no
positive impact on the market performance on tleetdbrm (one and a
half year after product announcement) are not emtarket anymore on
the long term (seven years after announcementjiuets with a small
positive impact on market performance on the steonh have much larger
market sustainability on the long term (67%); wipteducts with a large
positive impact on market performance on the steonh have the highest
change for a long term market position (74%).Catreh analyses (Table
6) confirm this. Products that show a relativelgrhperformance on the
short term are mostly also successful on the leng.tin other words:
short term success breeds long term success.

Innovativeness of the new product

The companies assessed 61% of the products asronducgs and 39% as
renewed/ improved products. For our analysis wesicien the group of
new products as the group of radical product intioma and the group of
renewed/ improved products as the group of incréah@noduct
innovations. Table 5 shows for each group theidigion across
innovativeness levels.

Table 5 Frequencies of innovativeness of the new pr  oducts in terms of level of
new product attributes for radical and improved/ren ewed products (as
percentage of total study population, N=129)

Level of new product attributes

High Medium Low Total
Radical product innovations 61% 19% 56% 25% 100%
Incremental product innovations 39% 14% 26% 60% 100%
Total 100%

Radical products - as expected — are productsrefitively more new
product attributes at the high (three or more nevdpct attributes) and
medium (two new product attributes) level than @mental products.
However, still 14% of the incremental products laighly innovative.
Mann-Whitney test shows that the group of radicatipct innovations
differs significantly from the group of incremengabduct innovations for
the innovativeness variable. Radical new produetfopm better on the
short and on the long term: 69% of the producth Veitge impact on the
short term are radical products and 60% of the yrtsithat are still on the
market after seven years are also radical prodGciselation analyses
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(see Table 7) confirm this. There is a positivengigant relation between
product innovativeness and long term market perémece: the more new
product attributes, the better the new productg lterm market
performance.

5.2  Leve of openness and performance

The results of the correlation and chi-square a®alyor all cases show
that openness of the innovation network is poditivelated to the new
products’ performance (see Table 6). Opennesseahtiovation network
in terms of numbers of sources of ideas relategiyp®$o both short and
long term market performance; the most signifidarthe latter. Openness
in terms of number of external actors involvedhia hew product
development process relates positively to bothopernce indicators;
most significant to short term market performar@errelation analysis of
each of the three actors groups separately — msepted in this paper -
shows that only the number of different sellerates significantly
positive with short term market performance (cagtit of .213; p < .01).

Table 6 Spearman rank correlations for short term market performance
and Chi *-statistics for long term market performance of the new
products (N=129)

Short Term Long Term Performance °

Perfor-

mance ° Phi / Cramer's V df
Performance
Short Term Performance X 27* 3
Openness
External sources of ideas A4 .33 4
External actors involved in new product .16* .28 5
development
Innovativeness
New products attributes .04 190 2

2Spearman coefficient, one-tailed
P Chi-square: Phi for 2x2 contingency tables, Crasiéror 2x(2+n)
Significant correlations are indicated in with 1<0.01), * (p< 0.05) and ~ (p< 0.10)

Radical versus incremental product innovations

The results of the correlation and chi-square a®aslyf the relation
between variables for openness and short and @ngrarket
performance are presented for the group radicalymtonnovations and
the group incremental product innovations separateTable 7.

For the group of radical product innovations itwkdhat openness of the
innovation network in terms of the total numbedtferent external
sources of innovation is highly significant andigasly related to the
new product’s long term market performance. Weaarclude that the
more actors are consulted as sources of innovatitire idea stage of the
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Table 7 Spearman rank correlations for shorttermp  erformance and Chi 2-statistics for long term performance for the group of
incremental product innovations (N=50) and radical product innovations (N=79)
INCREMENTAL INNOVATIONS RADICAL INNOVATIONS
Short Term Long Term Performance ° Short-term Long Term Performance °

Performance ?* Phi / Cramer's V df Performance ? Phi / Cramer's V df
Performance
Short Term Performance X .34* 2 X .31* 2
Openness
External sources of ideas .18 .26 4 .13 AT 4
External actors involved in new product development .09 .23 5 19* 357 5
R&D-related
Source of Innovation - Research organisations -.05 .10 2 .07 .13 2
Partner — Research organisations -.12 .20 2 .10 .22 2
Qutsourcer — Research organisations -.03 .01 1 .07 .24% 1
Seller — education/training .02 -.07 1 27** .16 1
Seller - licenses/software -.03 .15 1 .143 .13 1
Market-related
Source of Innovation — Customer -.05 .13 1 .07 .33%* 1
Source of Innovation — Competitor -.02 -.03 1 .11 .28* 1
Partner — Customer .09 .18 2 .01 .09 2
Qutsourcer — Marketing bureau .05 -.01 1 .20%* -.05 1
Supplier related
Source of Innovation — Suppliers of mach/equip & ingr -.13 -.38%* 1 .15 .14 1
Partner — Supplier .08 -.31%* 1 .11 -.12 1
Outsourcer - Supplier recipe development 12 -.07 1 .01 -.06 1
Seller — Supplier machinery /equipment .09 -.01 1 .25% 21N 1

#Spearman coefficient, one-tailed

P Chi-square: Phi for 2x2 contingency tables, Crasiérfor 2x(2+n)
Significant correlations are indicated in with 13€0.01), * (p< 0.05) and ~ (p< 0.10)




innovation process the better the long term markefiormance of the
radical new product. The other openness varialbdéal number of
different external actors - is positively relatedobth performance
indicators; most significant to short term perfonoa. Correlation
analysis of each actor group separately showshbkairoup of suppliers is
the responsible actor group for this as it hagaliisignificant relation
with short term market performance (coefficient3#; p < .01). For the
group of incremental product innovations opennéskeinnovation
network neither in the idea stage nor in the prodegelopment stage
plays a significant role in short term or long temarket performance.

R&D-related actors

For the group of radical product innovations itwhdhat the outsourcing
of R&D to research organizations relates signifitapositive to long
term market performance (Table 7). Additional asa/of each of the
three different types of research organizationsusgply, shows that only
the involvement of research institutes relateshllygoositive to long term
market performance (coefficient of .20; p <).IDhe involvement of the
companies that provide training courses has afsigntly positive impact
on short term market performance of radical prasltithin the group of
incremental product innovations no significant tiela of the involvement
of R&D-related actors with market performance vialea was measured.

Market-related actors

For the group of radical product innovations custsrand competitors as
source of innovation contribute significantly togpterm market
performance (Table 7). Companies that use botlceswf innovation
have better long term market performance than carepdhat do not use
them. The high significance of the role of custosres source of
innovation has been found in many experimentalisgdor instance Von
Hippel (1988) on the important role of lead user®welp in improving
the product and to reduce costs and Van de Paffd)#vho found that
collaboration with customers significantly redudies risk of
overestimating deman#iowever, the involvement of customers as
partner does not show any significant relationhorsor long term market
performance. The outsourcing of market-related/diets has a
significantly positive impact on short term marketformance of radical
product innovations.

Supply-related actors

The market performance of incremental productsig significant
influenced by the involvement of suppliers of maehy/equipment and
ingredients/raw material as source of innovatiot as partner. Both have
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a significantly negative effect on long term marngetformance (Table 7).
The suppliers of machine and equipment in thee &d sellers positively
affect both short and long term market performasfaadical new
products.

6. Discussion and conclusions
The results of our study support the first propositvhich said that:

P1:The more open the innovation network, the bettengw product’s
short term and long term market performance.

Measuring the character of openness of innovationgsses in the Dutch
food and drinks industry at the fuzzy front end dndng the new product
development process we found different modes o apeovation related
to short term and long term market performance.|&hel and mode of
openness varies per phase in the innovation proGessstudy confirms
that use of more external sources of innovati@anigmportant factor for
product innovations to be successful on the long {@able 6). This can
be explained by the following: companies that depgiroducts that are
meant to stay for a long term on the market neguttiorm more
extensive scanning at the fuzzy front end of tm@wation process and
check all possible sources while products thatragant to stay for a
shorter period of time need less extensive seayamal checking of
sources. They are regularly renewed. Opennessmistef involving more
external actors in the new product developmentge®ds a significant
affecting a better market performance, especiilbrtserm market
performance (Table 6). When analyzing which actoug was most
responsible for this outcome, we found that this westly due to the role
of suppliers that sell machinery and equipment.

In order to investigate the modes of innovatiorwaeks for those
involved in more radical versus those involved iorenincremental
product innovations, we proposed that:

P2. More incremental product innovations in thed@md drinks industry
will show a better short term market performanchbilevmore radical
product innovations will show a better long termrked performance.

Although we found that our proposition proved toriggt, this is not in
line with what several authors found. An empiristaldy of Kleinschmidt
and Cooper (1991) found a U-shaped relationshiwdst success and

19
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degree of innovation. Similar results had van derrfe (2004) who
observed that radical innovations tend towards-higjthigh-return
patterns, showing sales records that are aboval$mbelow expectations.
However, the literature about this issue remainemclusive as for
instance Zirger (1997) — similar to our resultsurfd a linear relation
between degree of innovativeness and the productess. In our case we
might explain the impact of innovativeness as werafonalised it (in
terms of product attributes) on the product’s ltergn success from the
fact that these products stand out in product adgas for the customer.

The confirmed second proposition formed a soliceliasanalyse more in
depth - for the group of incremental and radicaldpict innovations
separately - the role of R&D-related, market-redeed supply-related
actors, using the following propositions:

P3: In the case of radical product innovations tharticipation of R&D-
related, market-related and supply-related actorshe new product’s
innovation network will be positively related tgesially long term
market performance of the new product.

P4: In the case of incremental product innovatidhs, participation of
supply-related actors in the new product’s innosathetwork will be
positively related to especially short term manetformance of the new
product.

Our results support proposition P3 (on radical pobdnhnovations) for the
part that deals with the involvement of R&D-relatetd market-related
actors (Table 7). Research organizations to whitiviaes are outsourced
and companies that provide training and educatimtribute significantly
positive to long term, respectively short term neqerformance. We
found that customers affect highly long term perfance when they
operate as source of innovation, not as partnex fifst is in line with
Maidigue and Zirger (1984) who found that the migyoof successful
ideas originate from the market and not from ingigefirm. Our finding
that involving customers as partner in the new pebdevelopment is not
a factor for attaining success can be explainddlimsvs: as customers
express their preferences in terms of already fanproducts, customers
bias innovators towards more incremental produictalving customers
as partners might diminish creativity and makefitme to disregard
technology-driven ideas leading to more innovagixeducts (Ortt and
Schoormans 1993; Wind and Mahajan 1997). The fhgmtoposition P3
on the role of suppliers as partner or outsourcéne radical product’s



21

innovation process could not be confirmed. Theltesinowed that they
play a significant role as sellers of machinery agdipment.

Also the proposed role of suppliers in proposifgh(on incremental
innovations) could not be confirmed. We even fothat their
involvement as source of innovation and as padh#re innovating
company in the innovation process strongly negbtiaffects long-term
performance. Although suppliers are the most fratjyénvolved external
actor of the innovating company, they should nterfiere with the
innovation process. When they get to close thisatiegly affects the
company’s performance.

The contribution of the paper lies in the focusemw products -
Schumpeter’s object of industrial renewal — andamothe innovation
company itself. This enabled us to investigatectirapany network that
relates to a specific product and the impact & ti@twork to the products
success on the market. A second important coniibbaif this paper is
that the new product’s success was not only medguse after market
introduction, as it is usually being done, but dtsoa second time seven
years after its introduction into the market. Tésbled us to investigate
what factors related to the company’s network @asive for products
that provide companies with income for many yeeosppared to those
that provide short term gains. Most important wa8rid significant
differences in the openness of the new producteglaetwork that affect
short term versus long term success for the gréuadical versus the
group of incremental product innovations. The ineohent of R&D-
related (research institutes, companies that peovaning), market-
related (customers, marketing companies) and supfdyed actors
(suppliers of machinery and equipment) showed t@ lzasignificant
positive impact on both short term and long termmkeiaperformance of
radical product innovations, but not of incremepiaduct innovations.

Our findings have important managerial implicatifmscompanies that
want to innovate, when it concerns the selectiahrate of external actors
in the idea generation and product developmenestagmpanies that
want to innovate have to select their partnersfallye The best
cooperation strategy with knowledge institutionsigutsource to
research institutes, more than to universitiesrgaizations for higher
vocational training. Market research and markegraation are critical
activities when bringing new food and drinks pradusuccessful to the
market (see for instance Traill and Grunert 198iBwever, on the basis
of our study we recommend companies bringing inergal product
innovations to the market, not to spend too muébrieih involving any
market-related actor as we found that none of thleowed to have a
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specific impact on the product’s success. Compahegsplan to develop
more radical products are recommended to check farge variety of
sources of ideas for innovations, especially custstOur study shows
that suppliers are important actors for the innigatompanies as they
are frequently involved in the new product’s depahent process and as
source of ideas for innovation. However, their fodes to be chosen very
carefully: as we found that in their role as sowt&novation or as
partner they can have a negative impact on theugttsdsuccess.
Cooperation with suppliers in their role as intedimges that bring new
technological developments that have been devdsapvbere embedded
in the provided goods and services seems to bieetstesupplier-related
cooperation strategy for innovating firms.
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Annex:
Operationalisation of the variables: indicators

Product’s performance

Short term performance (two questions, ordinaldattirs: decrease, no change, small
increase, large increase)

- impact of the new product on the company’s masketre (1) and on the company’s
turnover (2) one and a half year after its annoonee

Long-term performance (one question, dichotomoumsbbs)

- the product ‘s market status seven years afi@amhouncement: still on the market (Yes
or No)

R&D-related actor in the role of:
Source of innovation (3 questions, dichotomousaide)
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- measures the use (Yes or No) as source of inioovat research institutes (1),
universities (2), higher vocational education {@)e scores for these three have been
combined (sum) in one new variable ‘Research omggioins’ (ordinal).

Partner (3 questions; dichotomous variable)

- measures the involvement as partner of reseastitute (1), university (2), higher
vocational education (3). The scores for these thase been combined (sum) in one
new variable ‘Research organizations’ (ordinal).

Outsourcer (4 questions; dichotomous variable)

- measures the involvement (Yes or No) as outsowfoesearch institutes (1),
universities (2), higher vocational education (3) @ompanies that provide advice on
innovation (4). The scores for the three researghrorations have been combined (sum)
in one new variable ‘Research organizations’ (afjin

Seller (2 questions; dichotomous variable)

- measures the involvement (Yes or No) of companiesganisations selling: education
/ training (1), licenses / software (2) as seller.

Market-related actor in the role of:

Source of innovation (2 questions, dichotomousaide)

- measures the use (Yes or No) as source of inioovat customers (1), competitors (2).
Partner (2 questions; dichotomous variable)

- measures the involvement as partner of custodgrsompetitors (2)

Outsourcer (1 question; dichotomous variable)

- measures the involvement (Yes or No) as outsowfamarketing bureau’s (1).

Supply-related actorin the role of:

Source of innovation (2 questions, dichotomousaide)

- measures the use (Yes or No) as source of inioovat supplier of raw materials and
ingredients (1), suppliers of equipment /machin@)y

Partner (1 question; dichotomous variable)

- measures the involvement as partner of suppliers

Outsourcer (1 question; dichotomous variable)

- measures the involvement (Yes or No) as outsowfcguppliers that provide recipe
advice

Sellers (1 questions; dichotomous variable)

- measures the involvement (Yes or No) as sellepofpanies/organisations selling
machinery/equipment

Openness of the innovation network

As proxy for openness of the innovation network tveavly created indicators were used
based on data collected through variables liste#uR&D-related, market-related and
supply-related actors:

- ‘Openness — External source of ideas’: the sudiftdrent external actors that provide
sources for ideas of innovations

- Openness — External actors in NPDP (New Prodeee@pment Process)’ the sum of
different external actors involved in the netwapkrtners, outsourcers, sellers)

Innovativeness of the product

Newness of product (two questions, dichotomousatxes):

- the product is a new product (1), the produetnismproved/renewed product (2)
Newness of product attributes (eight questions)atmmous variables):
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- measure of new product constituents (Yes or Noew raw materials (1), new
ingredients (2), new processing (3), new recipedddl new products’ assets for the user:
shelf life (5), ready to use/eat (6), packing (tritional value (8)

A new indicator was created (New Product Attributeat combines the scores on new
product attributes: the more new product attrib@tesstituents, assets for the user), the
higher its innovativeness (ordinal variable). Highel is 3 or more new product
attributes, Medium is 2 new attributes, Low is Wredtribute.



