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EPIGRAPH

“It is only through prudent strategic decisionsttadirm
is able to translate the opportunities into advgesaor
itself” (Chung, 1991, p. 14)



ABSTRACT

This study aimed to verify the influence of the plypchain agents on the new product
development’'s performance when those agents atgzadajointly. The motivation for this
goal rose up from some studies that claimed for dbesideration of the supply chain
integration as a multi-dimensional construct, engassing manufacturing, supplier and
customer involvement into NPD; and due to the latknformation about the individual
influences of those agents on new product developmeperformance. Under these
considerations, we built an analytical model base®ocial Capital and Absorptive Capacity
Theory, raising hypotheses from the literature eeviand connecting constructs as
cooperation, supplier involvement into NPD, customgolvement into NPD, manufacturing
involvement into NPD, anticipation of new techna&sg continuous improvement, NPD’s
operational performance, NPD’s marketing perforreaand NPD’s business performance.
To test the hypotheses we also considered threeemairty variables, as environmental
turbulence (low, medium and high levels), indudigjectronics, machinery and transport
equipment) and location (American, European andsiountries). To run the model, we
used the data from High Performance ManufacturiH®M)'s project that covers 339
companies from electronics, machinery and transpguipment industries placed in eleven
countries. We tested the hypotheses through eoafory factor analysis (CFA) including
multi-group moderation for the three moderatingiatales mentioned previously. The main
results pointed out that the hypotheses regardapearation were confirmed in environments
with medium level of turbulence while the hypotheselated to NPD performance was not
rejected in electronics and machinery industryipim levels of environmental turbulence and
in Asian countries. Moreover, we found out thatder the same conditions, suppliers,
customers and manufacturing influence differentiynew product development performance.
Thus, supplier involvement influences directly thgerational performance and influences
indirectly the marketing and business performandew levels of environmental turbulence,
in transport equipment industry and in American Baodopean countries. Likewise, customer
involvement influenced directly the operationalfpenance and indirectly the marketing and
business performance in medium and high levels rofirenmental turbulence, in the
machinery industry and in Asian countries. Supplend customers don't influence directly
the marketing and business performance and dofiteimce indirectly the operational
performance. Surprisingly, manufacturing involveindidn’t influence any kind of new
product development’s performance in all scengsresented.

Keywords: supplier involvement; customer involvement; mfacturing involvement; new
product development’s performance.



RESUMO

Este estudo buscou verificar a influencia dos a&gerda cadeia de suprimentos no
desempenho do desenvolvimento de novos produtasdquas agentes sao analisados em
conjunto. A motivacao desta pesquisa veio de estgde alertaram para a consideragcédo da
integracdo da cadeia de suprimentos como um cetstraultidimensional, englobando o
envolvimento da manufatura, fornecedores e cliembegdesenvolvimento de novos produtos;
e devido a falta de informacdo sobre as influendiadividuais destes agentes no
desenvolvimento de novos produtos. Sob essas evagiks, buscou-se construir um modelo
analitico baseado na Teoria do Capital Social ea€ldpde Absortiva, construir hipéteses a
partir da revisdo da literatura e conectar congisucomo cooperacao, envolvimento do
fornecedor no desenvolvimento de novos produtosR)DEnvolvimento do cliente no DNP,
envolvimento da manufatura no DNP, antecipacdoadasitecnologias, melhoria continua,
desempenho operacional do DNP, desempenho de medmdNPD e desempenho de
negocio do DNP. Para testar as hipoteses forasidemnadas trés variaveis moderadoras, tais
como turbuléncia ambiental (baixa, média e altajiustria (eletrdbnicos, maquinarios e
equipamentos de transporte) e localizagdo (AméEcappa e Asia). Para testar o modelo
foram usados dados do projeto High Performance RMatwring que contém 339 empresas
das industrias de eletrbnicos, maquinarios e emép#os de transporte, localizadas em onze
paises. As hipoteses foram testadas por meio ddis@nBatorial Confirmatéria (AFC)
incluindo a moderacdo muti-grupo para as trés weaisa moderadoras mencionadas
anteriormente. Os principais resultados apontaga® as hipdteses relacionadas com
cooperacao foram confirmadas em ambientes de ntédialéncia, enquanto as hipdteses
relacionadas ao desempenho no DNP foram confirmamiaambientes de baixa turbuléncia
ambiental e em paises asiaticos. Adicionalmente,asomesmas condi¢cdes, fornecedores,
clientes e manufatura influenciam diferentementel@eeempenho de novos produtos. Assim,
o envolvimento de fornecedores influencia diretaeno desempenho operacional e
indiretamente no desempenho de mercado e de negdtibaixos niveis de turbuléncia
ambiental, na industria de equipamentos de tratesgon paises da Americanos e Europeus.
De igual forma, o envolvimento do cliente influemci diretamente no desempenho
operacional e indiretamente no desempenho de nwereatb negdcio em médio nivel de
turbuléncia ambiental, na indldstria de maquindeosm paises Asiaticos. Fornecedores e
clientes nado influenciam diretamente no desempetdiomercado e do negocio e néo
influenciam indiretamente no desempenho operacidhanvolvimento da manufatura nao
influenciou nenhum tipo de desempenho do desenwelvio de novos produtos em todos os
cenarios testados.

Palavras-chave envolvimento com fornecedor, envolvimento conemie, envolvimento
com a manufatura, desempenho do desenvolvimerntowes produtos.
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1 INTRODUCTION

Market orientation has been the focus of many mpgdional strategies and has been
considered as a source of competitive advantadgifi, Salmaso, & Tessarolo, 2004;
Koufteros, Vonderembse, & Jayaram, 2005). High metition and several changes on
customer preferences have been blamed for thahiaajeonal choice since they force the
manufacturers to work as fast innovators and agagiively at the marketplace (Powell &
Grodal, 2005) .

This context seems to be more strained in indsstigth higher levels of
technological changes, wherein the shrinking ofapct launch interval (high clockspeed)
and the decrease of product life time lead the rfi@@twrers to accelerate their production
process (Fine, 2000). Thus, being a fast innoviagorefits the manufacturer by keeping its
competitiveness and survival at the marketplacgpaeding rapidly to the market changes
and offering products that are suited to the custsnneeds (Lambert & Slater, 1999;
Rothwell, 1994).

This scenario instigates the manufacturer to deerélae time-to-market (Filippini et
al., 2004; Griffin, 1993; Prasnikar & Skerlj, 200@nd to offer products with quality,
flexibility, cost and delivery (Feng, Sun, & Zhan2010; Handfield, Ragatz, Petersen, &
Monczka, 1999; Hongyi, Keung, & Ming, 2010; Kouftsr Vonderembse, & Doll, 2001). In
spite of those indexes reflect the manufacturingopemance (Ferdows & De Meyer, 1990), a
success product also demands customer acceptaist@ner satisfaction, increased sales and
return on investments (Souder, Buisson, & Garfi€97). Thus, new product development’s
success seems to play an important role in then@atonal strategy once it encompasses

measures related to marketing, manufacturing asthess performance.

Based on these considerations, internal crossiimuoy, as manufacturing, design
and marketing teams working jointly, was recognizeda tool to optimize the internal
process to match market needs with operationalctigp&alantone, Droge, & Vickery, 2002;
Pinto, Pinto, & Prescott, 1993; Song & Swink, 208%ink & Song, 2007). However, firms
have recognized their limitation to reach out sperformance due to the environmental
turbulence and scarcity of internal resources téopm the activities (Petersen, Handfield, &

Ragatz, 2003; Souder, Sherman, & Davies-Coope8;198n de Ven, 1976b). This scenario
15



awoke the sense of external dependence and lemidhafacturers to involve customers and
suppliers into new product development to get teeded resources to outperform (Das,
Narasimhan, & Talluri, 2006; Koufteros et al., 2D05While, customer involvement into
NPD provides insights from the market that will dmiithe manufacturer in the product
conception (Flynn, Huo, & Zhao, 2010; Gales & Mams@ole, 1995; Zhao, Huo, Sun, &
Zhao, 2013), supplier’s involvement offers compdaeand alternative technologies to make

the product conception come true (Ragatz, Handf&l8cannell, 1997).

Since the late 1970’s customer and supplier invakmt into NPD has been identified
as a resource to enhance the competitiveness édf79), nevertheless only in 1990’s that
manufacturers started updating their operationalctpres from vertical to horizontal
integration, treating the external agents not omith links in the supply chain, but also
partners in the business (Ghoshal & Barlett, 199Bner & Tan, 2000).

Due to the novelty of the topic, few studies wpegformed considering the influence
of such horizontal integration on the performararg] the existing ones provide inconclusive
results (Terpend, Tyler, Krause, & Handfield, 2008)s because the involvement of internal
and external agents (supply chain integration)desen treated under different ways. While
most of studies have treated supply chain integnads a single construct or tested separately
the impact of each supply chain’s agent on theoperdnce (Campbell & Cooper, 1999;
Haartman, 2013; Jayaram, 2008; Lengnick-Hall, 19®&gatz, Handfield, & Petersen, 2002;
Svendsen, Haugland, Grgnhaug, & Hammervoll, 20y, studies have considered the
supply chain integration as a multidimensional tat$ (Feng & Wang, 2013; Flynn et al.,
2010). Similarly, studies on product developmesfgrmance have also considered it as one-
dimensional construct or tested its performance sones (market, manufacturing and
business performance) individually (Filippini et,£2004; He, Keung Lai, Sun, & Chen, in
press; Lau, Tang, & Yam, 2010).

Moreover, there is a lack of studies that considée mediating factors between
supply chain integration and NPD performance (Cati@ Cooper, 1999), as for instance,
the manufacturer capacity of acquiring, assimitatend exploiting the information and

resources that come from external agents (HaartBtdr8).

Thus, this dissertation seeks for covering a gapthe Operation Management
literature by proposing an analytical model to assthe individual influence of agents of

supply chain from industries of rapid technologiealvances (electronics, machinery and
16



transport equipment) on the new product developis@atrformance. The model starts from
the manufacturer willing to cooperate internallydamxternally, moderated by the
environmental uncertainties, industry and locatioft also considers the manufacturer
capacity to anticipate new technologies and impiitssénternal process as mediating factors

between the supply chain agents and the produfdrpence.

Considering that the manufacturer becomes involvidld the supplier and customer to
reach out upper performance and that in absent@oinvolvement the upper performance
would not be possible to achieve (Bourdieu, 198@lefdan, 1988); and that upper
performance depends on the manufacturer capacigcquire, assimilate and exploit the
information that come from external agents (Cohen&inthal, 1990; Zahra & George,
2002), the model is supported by Social Capitalofheand Absorptive Capacity Theory,
respectively.

Empirically, we seek insights offering the eff@ttsupply chain integration on new
product development. More specifically, we seaetknow the influence of each supply
chain agent on the product performance to provideemaccurate information that will aid in

the targeting of investments to the relationshigmglthe returns are more likely to come.

Finally, this study is part of the global projedigh Performance Manufacturing
(HPM) coordinated by Prof. Barbara Bechler Flynnd{ana University — USA) and Prof.
Roger Schroeder (Minnesota University) which aim&valuate the operational practices in
manufactures around the world. This study was dédnay Fundacdo de Amparo a Pesquisa
do Estado de Séo Paulo (FAPESP) in Brazil and lyrd&macéo de Aperfeicoamento Pessoal
de Nivel Superior (CAPES) during the internshipJimted States of America.

1.1 PROBLEM DISCUSSION

Changes in the economy in the last five years laffected the performance of
manufacturers around the world by declining indabktproduction. Reports provided by
World Economic Outlook (WEO) inform that manufa&ts have faced this decrease since
2008 and until this far a slight increase on indakproduction was noticed. This scenario
seems to be worse in countries where there i®@&igg number of imports that hamper the

recovery of local manufacturers (WEO, 2013).
17



Besides the economic issues, manufacturers fromstrids of high technological
changes, as electronics, machinery and transpanpregnt, are forced to be constantly
updated about the market trends, competitors’ ampro customers’ needs and new
technologies to adjust their internal process spoed proactively to the market expectations
and preserve their competitiveness. Thereforen@oa crisis and the high competition
come up as barriers to be overcome by manufacttodwesep them alive at marketplace.

To face this situation manufacturers have involugernal and external agents, as
manufacturing, suppliers and customers, into newdyxct development. The rationality
behind this strategy lay on the capacity of supgiyin’s agents of providing accurate
information about the market, new technologies femnads capacity that, in turn, minimize the
uncertainty caused by the environmental turbulemzkaid in the design of products that are
suited to the customer’ needs (Gales & Mansour-A&65; Hung & Chou, 2013).

Although there is evidence of improvements in thewvnproduct development’s
performance promoted by such involvement, thereaitack of information about the
individual contribution of each supply chain’s agarmen they are evaluated jointly. (Flynn
et al., 2010). Moreover, there is no consistend@we about which index of NPD’s
performance (manufacturing, marketing and busipes®rmance) the involved agents have

more influence (Bajaj, Kekre, & Srinivasan, 2004).

Thus, investigating the big picture provides a bevainformation about the supply
chain agents’ behavior in new product developmepesformance that is valuable to
managers to support the targeting of investmentareas where are more likely to generate
better results. Hence, the proposition of a madelprovide such information sounds
necessary.

Through the proposition of the model describechimintroduction of this dissertation

we seek to respond the following research questions

a) What extend does each supply chain’'s agent, in fashnological changes’
environment, influence on new product developmdmtmthey are analyzed jointly?
b) What is the direct and ripple influence exertedsbgply chain’ agents on new product

development’'s performance?

1.20BJECTIVES
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1.2.1 General Objective

Analyze the influence of supply chain agents on npwduct development

performance when they are analyzed jointly.

1.2.2

Specifics Objectives

Verify the relationship between firm’s guidance ¢ooperate and manufacturing,
supplier and customer involvement (supply chairegration) into new product

development;

Verify the influence of the supply chain agentsttom anticipation of new technologies
and continuous improvement;

Verify the influence of anticipation of new techagies and continuous improvement
on the new product performance;

Verify the direct and indirect effect of the suppipain agents on new product
development under the moderation of the environalenirbulence, industry and

location;

Elucidate the conditions wherein supplier chainngdg@ct differently on new product

development’s performance.

1.3BACKGROUND

Results from the supply chain’s agents involveniemNPD are still inconclusive since

the number of existing studies are not sufficiemtestablish a solid relationship between

supply chain integration and upper performancenewgh evidence of mutual benefits

among the partners (Frohlich & Westbrook, 2001;p&ad et al., 2008). The existing results

reflect a partial view of supply chain integratiby considering just an agent of the supply

chain (Campbell & Cooper, 1999; Sandmeier, Morrjs&nGassmann, 2010) or the dyad

supplier-buyer (Carey, Lawson, & Krause, 2011; Hehdl et al., 1999) or yet as a one-

dimensional construct.
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Hence the proposition of an analytical model based®perations Strategy to assess
the supply chain’s agents behave when they aredcald integrate into new product
development may offer more accurate informationuabloeir individuals influences on new
product development’s performance and the way®tdhgre. This approach is rooted in the
conception that each agent may have different emibes on the new product development
and in turn, on the performance. In addition, lasted by Flynn, Huo and Zhao (2010), the
misrepresentation of supply chain collaborationa asngle construct or focusing on a single

agent, may lead to unreliable results about itsiémice on the performance.

Because this study is guided by the analysis ofuf@aturers which belong to fast
technological change-industries, with high clocleesph and high competition, an analytical
model may also be used to evaluate the supply ‘shaompetitiveness. Moreover, such
analytical model might provide insights about thenofacturers’ behavior around the world,
which in turn allows us to identify the level ofvimlvement with supply chain’s agents
performed in different countries and their impantperformance. Consequently, a rationale
of best practices is established, offering bothht® surveyed manufacturers and to others
manufacturers from same industry the opportunityampare their cooperation practices with

international standards and get practical benibta the reality in which they are embedded.
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2 THEORETICAL FRAMEWORK

This chapter presents the theories, variablesrustdely and hypotheses that will be
tested over this dissertation. Thus, while thst fsection depicts the theories that support the
rationale of the study; the second section provitiesvariables that will operationalize the
theories and the argumentation to support the Ingstd construction. Finally, the third
section offers the structure that synthesizes ing& find second section through the

hypotheses definition.

2.1 SUPPORTIVE THEORIES

This topic presents the theories that supportghigdy and clarifies the terminologies
related to them. As mentioned previously, we asstimethe involvement of agents in the
supply chain is characterized by the manufacturaiBty to establish strategically intended-
relationships to achieve mutual benefits amongneast In addition, we also posit that the
influence of such partners on new product perfolgada not direct, yet it is mediated by the
firm’s capacity to acquire, assimilate and exphbié information received from partners.
Under these considerations, we understand thatlSGeipital and Absorptive Capacity are
theories that are suited to this context and hesuwstain the model construction.

2.1.1 Social Capital Theory

Social Capital is a topic from sociology field tHzas been used to support studies
from the most diverse disciplines. Despite itsgioricoming from the eighteenth and
nineteenth century, its concept was widely spreadadcial sciences in the second half of
twentieth century (Bankston & Zhou, 2002).

Thus, scholars have pointed out that Social Capstadn old idea connected to
previous studies such Bemocracy in Americgperformed by Tocqueville, who analyzed the
American associative life in 1830. Although thiadst did not present definitions or contexts
that could be used to describe clearly the conokfbcial Capital, it provides insights of free

association that are considered, somehow, as psurof Social Capital Theory
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(Tocqueville, 1990). Beyond that, a great amoudrdtodies were run by J.S Mill, Toennies,
Marx, Durkheim, Weber and Simmel among others, tvhlie also considered as contributors
to the growing of the Social Capital Theory (Newtd®99; Watson & Papamarcos, 2002;
Whiteley, 1999)

Due to the volume of solid sociological studiest thases the concept, Social Capital
does not belong to the group of buzzwords or tresahcepts of the contemporary literature,
but because it recaptures and adapts old insighis,an invention of tradition (Adam &
Roncevic, 2003).

The first mention of the term Social Capital ind&s has controversial acceptance
among authors, but most of them agree that its frestytime was used by Hanifan in 1916,
when he aimed explaining how the community parétgn can help in the enhancement of
school performance. The community participatiortnéd point was represented by a set of
attributes belonging to the relationship among augr of individuals and families, as
goodwill, fellowship, mutual sympathy and sociateirtourse, which were synthesized by
Hanifan as Social Capital (Bankston & Zhou, 200Z1d/¢ock & Narayan, 2000).

Although the term Social Capital has been coing#ianifan in 1916, it's noticed that
it was not his concern to define or present argushnencreate a new terminology or theory.
So, the term kept discrete, without expression aciotogic literature until 1980 when it
started becoming embodied and get popularity throtige studies of three authors that

introduced the concept based on distinct contexts.

The first definition of Social Capital is rooted the Pierre Bourdieu’s studies, a
French sociologist, who was concerned about uralaisig the way that the society grows
and how the dominant classes hold their positiothénsocial scale. For Bourdieu, the social
position is not grounded only on the economic stabuit it is also on the cultural knowledge,
that in turn, it is used to undergird the peopkcplin the hierarchy. Due to the need to hold
the social position, people tend to recognize tledwes with those above them in the social
scale and prove their dissimilarity from those dellthem using the cultural knowledge as
parameter (Bourdieu, 1979, 1985).

Considering both economic and cultural attributdserent to the way that the social
relations happen in the society, the concept oféb@apital came out as a manner to describe

how the social effects impact the singular ageni&herefore, Social Capital is defined as a
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“set of resources, effectives or potentials, reldatedossession of durable networks, in some
extent institutionalized, of inter-knowledge andowtedge (Bourdieu, 1980, p. 2 -

translated)”.

The amount of Social Capital held by an agent sefie the extent of his networking
and the volume of both economic and cultural chpibasessed by its partners in the network.
Consequently, it is assumed that social networgsat a natural event, but rather the fruit of
strategic investments that can be used as a sotibemefits (Bourdieu, 1980).

The operationalization of the Social Capital's cgpiccan be exemplified by the
creation of a club with the intention of promotiagd concentrating on Social Capital to take
advantage from the relationships established witteroclubs or partners, offering since
material to symbolic benefits (as the inclusionairprestigious and rare club, reputation,
status) to its members (Bourdieu, 1980, 1985; BL992; D'Aveni & Kesner, 1993) . Each
member of the club has limits that are equal fbrodler members and that are controlled
internally to minimize the risks of misappropriati@f the collective benefits (Bourdieu,
1980). In this sense, it's implicit that the Boeuls definition presents two basics features:
the social relationship promotes access of an agehie collective resources and defines the
extent and excellence of those resources (Poi®e8)1

The Social Capital’'s concept developed for Pieroardieu is considered the most
theoretically polished among other concepts dewsdpr contemporary researchers (Portes,
1998), but because it was written in French, hisclarwas not widespread in English-
speaking countries and after translated to Englisivas published with no expression on

texts of sociology of education (Bourdieu, 1985rte®, 1998).

The second definition of Social Capital was deltedéy James Samuel Coleman, an
American sociologist, who published studies on @ogy of education and public policy.
Coleman’s definition introduces Social Capital Thewith its origin grounded on criticisms

upraised from both sociological and economic viéwazial action.

According to the sociologists, the social actioa i®sult of the actor’s behavior that is
driven by interpersonal trust, social networks,m®rlaws and conventions that regulate the
society. Under these considerations, the acteeen as a being without engine of action,
socialized and without self-interested actions @at& Papamarcos, 2002).
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On the other hand, economists believe that themasi derived from the goal of the
actor, as wholly self-interested and directed ® ritaximizing utility. In this sense, the actor
has a principle of action and his attitude has igpgae. Due to this view, the Neoclassical
Economic Theory has been grounded and the Poliitalosophy has grown (Adam &
Roncevic, 2003; Watson & Papamarcos, 2002).

The criticisms about both streams were raisednheyrésearchers in their own areas,
which lay on the difficulties that one stream hasrécognize aspects from the other. In
sociology, the main criticism was made by Dennisokigr (1961) that explicated the

misrepresenting of sociologists about the view ahm

“Sociological theory originates in the asking of geat questions about man
and society. The answers lose their meaning ifettage elaborated without
reference to the questions, as has been the casaurh contemporary
theory” (Wrong, 1961, p. 183).

The forgetfulness of the questions that drive tigiiries has led researches to entomb
the fundamental assumptions of the sociology anlected them to a partial or one-side
view of reality. This one-side view is related ttee over socialized concept of man, that
internalizes the society norms and act accordirt@geaexpectation of others, having the sense
of conformity and does not suffer guilt-feeling8Vrong’s view differs by considering that
socialization is a process of becoming human inctviman acquires by interaction features
with others. Wrong also ponders that man is ritwrtenade, disembodied, conscience-driven
and shaped by conventions and rules of his culfdfeolcock & Narayan, 2000; Wrong,
1961).

In economics, in turn, Williamson (1973) attempted contemplate insights from
sociological view in market transactions by subimittthat some of factors that explain the
market failures can also explain problems of irderganization. It is assumed that some
economic organizations’ failures are credited setof human features that are connected to
the transactions factors. The human factors meadioby Williamson are described as
bounded rationality, opportunism and atmospheralevthe transaction factors associated to
these features are environment uncertainty, nurab@aders and information impactedness
(D'Aveni & Kesner, 1993; Williamson, 1973).

More specifically, Ben-Porath (1980) endeavoredctmsider the role of actor’s

identity in transactions. This approach describemes similarities between market and
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nonmarket transactions, as the relationship amoambers of a family and friends. The
family is accepted as a social institution whenrights and obligations are defined and a list
of activities that it accommodates is run by membimat perform different roles in the
contracts (husband-wife, parent-children, etc.ggmuch market transactions involve several
buyers and suppliers that adopt the replicable lfatmansactions’ model. This study’s
perspective was called F-Connection (families, nile and firms) and was used to
demonstrate how the ways of social organization icdluence the economic exchange
(Weber, 1981).

Later, supported by Williamson’s studies, Granare{l 985) emphasized the critique
about the under socialized view of man carried lpueconomists, but deliberates that both
under and over socialization have comparable insterxies due to inattention of ongoing
structures of social relations and the contemptatie embeddedness of economic actions in
these structures. Granovetter's argument consittexs most behavior is incorporated in
networks of interpersonal relations that suppod dnve the actions of the man without
losing the sense of personal interest. Avoidingresmes, like under and over socialized
concept, man is possible having a better understgrabout man action (Granovetter, 1985;
Tocqueville, 1990).

In 1986, James S. Coleman pointed out the needsoical theory that mixes both
streams. Coleman justified his argument questionimy theorist as Max Weber, Alfred
Marshal, Vilfredo Pareto and Talcott Parsons udex Theory of Action to ground their
studies when, in fact, they were concerned aboetniacro social phenomena and the
functioning of political and economic system (Coeem1986). The answer for this question
is about the attempt to connect man's personahtiotes with macro social consequences,
whereupon the changes in social system could blaieep by the actors' purposive actions to
achieve their interests that can be influencedheyiristitutional rules of the socials structures
(Newton, 1999).

Based on the need of the new social theory, Colgii288) introduces the concept of
Social Capital for development of human capital. tims study, Coleman (1988)
acknowledges contributions from Ben-Porath and Qratter, but does not mention
Bourdieu, despite his possibility of the term’s gisas strictly close to that presented by the
French sociologist (Portes, 1998). Thus, Coleni®88), describes Social Capital as the

relation between actors, built according to the®@stgoal and the social structure rules that
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they belong to, wherein this relation can facietatome achievements that in its absence
cannot be possible (Coleman, 1988). Therefore,ab@apital is considered a resource owing
to its capacity to produce results that satisfyabtors’ interest that are involved (Watson &
Papamarcos, 2002). So, in other words, Social @lappresents a conceptual innovation

upon inter and trans disciplines as sociology ammhemics (Adam & Roncevic, 2003).

Social Capital’'s concept can be comparable witheotierminologies as Physical
Capital and Human Capital. While Physical Capitders to changes in materials to form
tools to facilitate the production and Human Cdpigders to changes in persons to acquire
skills and capabilities to perform activities inmngvays, the Social Capital refers to changes
in the relations between actors to facilitate tb#oa (Coleman, 1988). Although the Human
Capital is considered a requirement to get suceegbe absenteeism of Social Capital and
the opportunities that come with, its use can kgactical (Burt, 1997).

Exemplifying, a manager can add value to the figrhis/her abilities of leadership,
coordination, capacity of motivating the employeegntifying in the market opportunities
that generates returns to the firm and choosingitfit person to perform each task, but it's
his/her Social Capital that will offer resourcesidentify who and where are those persons
(Burt, 1997).

Although the concept of Social Capital was built agesource for persons, its
application can be used for organizations that vearlactors, just like people are, that seek for
benefits to improve their outcomes and operatipeaiormance; as for example, information
sharing between partners companies to develop medupts or to fix the prices at the
market. Social Capital between partners allows donmd different resources that are
available in each partner to produce different ltesior the individual partners (Watson &
Papamarcos, 2002).

Social Capital also promotes a sense of obligataons expectations between actors.
That sense it's realized when an individual perfosamething to another individual,
generating a future reciprocity, wherein the acpenformed awakens a sense of expectation
in who performed that action and generates a sehsbligation in who got the action
(Bourdieu, 1979, 1980, 1985; Watson & Papamarc@f22 Weber, 1981). The well-
functioning of the relation depends on the highrdegof trustworthiness between actors,
transparency, information sharing and the existesicéiorms and effective sanctions to

regulate the interest of each member. These attslbare necessary to facilitate the action and
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guarantee that this kind of relation will be satctbry instead of harmful for the actors
(Bourdieu, 1979, 1980; Watson & Papamarcos, 2002).

The third definition of Social Capital was presehtey Putnam (1993), a political
scientist that, inspired by Coleman’s studies, exlgd the concept of Social Capital to other
level of analysis. Putnam highlights that he is imb¢énded to recreate or contribute for the
Social Capital Theory’ development, instead hisceon is prospecting trends in Social
Capital starting from insights of social connecti@nd civility (Putnam, 1993, 1995).

Robert Putnam popularized the concept of Socigit@athrough studies on civic
engagement in Italy, which shows that democraa) @wic engagement are supported by
civil associations and relations of reciprocity fftam, 1993). Social organizations supported
by civil associations and based on both shareds rated reciprocal trust are expected to
present well-performed institutions and a systewiatly and economically efficient. (Frey,
2003; Putnam, 1993). Therefore, the concept ofdbdeapital adopted by Putnam refers to
the composition of social organizations, as nomesyorks and social trust, that makes easier
the coordination and cooperation to achieve recgirbenefits (Nahapiet & Ghoshal, 1998;
Putnam, 1993, 1995).

The approach developed for Putnam discusses thennof value embedded in
networks norms and reciprocity. The value is natite for individuals that belong to the
social networks and, in some extent, demonstratesralities that affect the collectivism.
Hence, the value carried out by social connectiosgs returns that are both private (for
individuals) and public (for groups) (Putnam, 1993Yhe Putnam’s studies focus on public
returns derived from social connections, what axglais researches about civic engagement

in Italy (Putnam, 1993) and the America’s declioeial capital (Putnam, 1995).

Moreover, Putnam (1995) distinguishes the typeSadial Capital considering the
ambiguity of dealing with its conception. For Parm (1995) the kind of Social Capital that
strengths the own group, makes the internal relakipps stronger and generates internal
loyalty is termed Bonding Social Capital, while tBecial Capital that seeks for new ties with
people that are out of the group, from differentialosector, in order to connect, generate
reciprocity and create wide identities is termed&ng Social Capital (Frey, 2003; Putnam,
1995). This distinguishing does not contributenmrement the Social Capital’s concept, but
it establishes a new level of analysis that midhivs different results when it considers

attributes that are specifics to each context iraleor external).
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To summarize, although the three definitions araeswtered similar in terms of
elements that drive the Social Capital, differentel of analysis can be noticed in the main
studies upon the topic. At this point, it is worthe comparison among concepts,
backgrounds, level of analysis and applicationhi@ $seminal studies, which are depicted in

the Chart 1.

Main Motivation Definition Level of Type of Scope
Author Analysis study
Pierre Concern  about Set of resourceg, Individual; Theoretical Internal
Bourdieu how the society effectives or potentials, class faction.
(1980), grows and how related to possession of
French the dominant durable networks, in
sociologist. | classes hold their some extent
position in the| institutionalized, of inter
social scale. knowledge and
knowledge.
James Critique about the The relation between Family; Empirical Internal ang
Samuel over and under actors built according to organization External
Coleman socialized the actor’'s goal and the
(1988), concept of marn social structure rules that
American and the searchingthey belong to, wherein
sociologist. | for a Theory thaf this relation can facilitate
could encompasssome achievements that
both sociologicall in its absence cannot he
and economig possible.
view of man.
Robert Based on JamesSocial Capital refers to Community; | Empirical External
Putnam Coleman’ studies| the composition of socidl region
(1993), Putnam focus on organizations, as norms,
American collective returng networks and social
Political derived from| trust, that make easier
Scientist. Social Capital. the coordination and
cooperation to achieve
reciprocal benefits.

Chart 1 — Traditional Social Capital's definitions
Source: elaborated by the author

By the Chart 1, it's manifest that the reasons thdtthe Social Capital’s concept
creation diverge according to authors’ intentioWhile Bourdieu termed Social Capital as a
set of attributes that were related to social pmsitsuch as cultural knowledge and economic
status; and Putnam sought to find out what comtes tfe Social Capital Theory’s creation,
as trends and new applications; Coleman was thead that aimed creating and defining a
theory that could put together elements that satidfoth economic and sociological streams.
Due to the intention of Coleman and Putnam, theeidies had a character more empirical,
while Bourdieu’s studies had a theoretical one.
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Beyond the dissimilarities mentioned previouslgrthis a difference on the concept’s
focus that defines the Social Capital. Bourdieu &unam define Social Capital as the
resources or elements that drive and guarantegtiadaelationship between actors, as norms,
rules, trust, cultural knowledge and economic staamd Coleman defends that Social Capital
is the relationship, by itself, that works as aotese to obtain collective benefits for the
actors involved in the partnership (Bourdieu, 19/880; Newton, 1999; Putnam, 1993, 1995;
Watson & Papamarcos, 2002)

The distinctions among authors’ perspective enathledise of Social Capital concept
in different contexts, becoming the topic wider agplicable to different levels of analysis.
In doing so, the Social Capital concept has beed ts support studies in its original areas,
such as Economics and Sociology, but also in diseip as Business that is the major
discipline that covers this dissertation.

In business literature, it's possible to identihat Social Capital has worked as a
resource that, by interaction with partners, prasptdevelops or brings to the firms
capabilities or expertise that can place them prialeged position In the market. In this
major area, Burt (1992) was one of the first awghorconsider Social Capital as a theory that
could explain the relationships within and beyohé firm borders. Firms that look for
alternatives trading and remain competitive at riiegket exploit the social structural holes
through the creation of strict relationships withtgntial partners, which can provide relevant

information to lead them to reach out their go8lsr{, 1992)

Later, in Burt (1997), Social Capital was takeraagsource for managers that desire
putting in touch otherwise disconnected agents tlmathe same work. This bridging role
generates a power function to the manager, vargouprding to the number of people that
was put in touch. By filling the gap in the socsalucture, favorable conditions to build the
manager’s human capital are provided and, in careses, more rewarding opportunities are
generated. This social approach gives accesetmtbrmation flow that comes from agents
from opposite sides, enabling the manager to abt ethe market.

From Burt’s studies on, others authors exploitedttipic to sustain their presumptions
and theories. As in Nahapiet & Ghoshal (1998), &oCiapital is the mechanism by which
others forms of capital happen, for instance, latélial Capital. According to the authors,
the firms are leaded to cultivate high levels oti8bCapital that, in contingence of its

density, creates value in terms of production amellectual capital transfer. Other forms of
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capital, as Human Capital, is considered as acgrafnSocial Capital as well, wherein the
membership in a social organizations influence tpasy the Human Capital’s development
through the enhancing of generalized cooperatignergjistic relations and social welfare
(Christoforou, 2010).

In Operations Management, Social Capital has baleentto substantiate the creation
of linkages between individuals, within and outsidé firm’'s borders that promote
information sharing and knowledge creation, which turn drive the firms to upper

performance.

Considering intraorganizational linkages, Sociapid has been considered as a tool
that supports creative employees in process ddtimie by the interaction with fellow
individuals that promotes higher-quality ideaso@k, Di Vincenzo, Magnusson, & Mascia,
2011). The interaction between colleagues to erb@th-quality ideas is sustained by studies
that reveal that the quality of the relationships more important than the quantity of that
which means that interpersonal relations’ strerdgih a higher marginal effect on ideation,
intellectual capital and knowledge creation tham tlaimber of relations that each individual
possesses (Maurer, Bartsch, & Ebers, 2011; McFa8lyéannella, 2004; Wu & Tsai, 2005).
Other study has shown that a dense networks witik ies among individuals is likely to
afford valuable knowledge, even considering thermiation loss and the cost of knowledge
transfer, but the value of dense networks decliassthe information loss increases (Bae &
Koo, 2008).

In other perspective, Social Capital is associatgd turnover rates and its impact on
firms’ performance as well. Thus, firms that prasdisruption at networks density by
voluntary turnover, as the loss of key employees alh their network, are more likely to
lower perform than others that don’t (Dess & Jas2d)l; Jason, Duffy, Johnson, &
Lockhart, 2005). On the other hand, employees llage a sense of group orientation and
shared trust perform combined tasks that createeviar the company and help it to reach out
the collective goal (Leana & Buren, 1999).

For managers and entrepreneurs, social skills;ttatace interaction and high level
of Social Capital built on positive reputation cassist them to have access to ventures
capitalists, potential customers (Baron & Markma@0Q0), influence on investment process

decisions (Batjargal & Liu, 2004), assist in newtge internationalization (Prashantham &
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Dhanaraj, 2010), increase the firm growth (BratkpvAntoncic, & Ruzzier, 2009) and
provide competitive advantage (Florin, LubatkinS&hulze, 2003).

Moreover, studies suggest that the influence ofigboCapital on organization
performance is related to the strategic orientatiod managers’ networks. Thus, firms that
have established competitive strategies, as losti-atifferentiation or both together, and
Social Capital built on the managerial networkshwibp managers from others firms,
government officials and community leadership, caach out upper organizational

performance (Acquaah, 2007).

In terms of performance, Tsai and Ghoshal (1998ykbto identify relations between
the Social Capital’'s dimensions (structural, relaél and cognitive) and the internal
functioning of the firm regarding to the produchavation. While relational dimension is
associated with trust, identification and obligati@and the cognitive dimension is related to
shared ambition, vision and values; the structdirakension refers to the strength and number
of ties between actors. Thus, studies have shothat social interaction (structural
dimension) and trust (relational dimension) are riest significant attribute that encourage
the intrafirm networks, which in turn has a postigffect on product innovation (Tsai &
Ghoshal, 1998).

Social Capital Theory is also related to the wagt tiew and existing units get along
to exchange resources (Tsai, 2000); organizatiotiaenship behavior for the enhancing of
organizational functioning (Bolino, Turnley, & Bldgood, 2002; Leana & Pil, 2006), internal
networks’ contribution for strategic complexity fifms (Houghton, Smith, & Hood, 2009),
strategic alliances (Koka & Prescott, 2002), inrimra (Tsai & Ghoshal, 1998) and firms
performance (Acquaah, 2007; Leana & Pil, 2006; Mad& Ebers, 2006; Yang, Alejandro, &
Boles, 2011).

Looking at a different level of analysis, interongzational linkages are supported by
Social Capital Theory in the buyer-supplier relasbip and in others external agents’
relationships that provide benefits for all invadvia the relationship. The main studies about
external linkages mention that the Social Capitahbdes technical exchanges between
partners, brings functional synergy, enhances tippleer and buyer performance (Lawson,
Tyler, & Cousins, 2008; Villena, Revilla, & Choi021) and innovation performance (Carey

et al., 2011; Perez-Luno, Cabello Medina, Carmaanado, & Cuevas Rodriguez, 2011).
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Once the relationship between partners is estaulishhe social capital suffers
changes along the way due to the relationship ntytun others words, the social capital
dimensions become significantly more interactesufh the sharing of vision about goals
(cognitive dimension), trust (relational dimensio@nd social interaction (structural
dimension), which get in tune between partners fi#gg& Perrons, 2011). At this level,
firms that have scattered networks with strong $iesms to be supreme to foster knowledge

transfer via social relations (Bae & Koo, 2008).

In this sense, networks that are geographicallgesl@s in an industrial district, are
expected to have upper innovation performance rausifal relationships due to the frequency
of social interaction between them (Molina-MoralksMartinez-Fernandez, 2010). The
effect of Social Capital on innovation performancan be even boosted when the tacit
knowledge is taking account in the social inte@tti The knowledge that comes from the
work experience is a relevant factor that must dxesiclered in buyer-supplier relationships,
but it per se is not enough to guarantee a suadessfovation performance. Thus, the
combination of tacit knowledge and high levels afc@l Capital maximize the social
interaction’s results by working as antecedentdigal innovations (Perez-Luno et al., 2011).

Although most of studies have demonstrated a pesitbrrelation between Social
Capital (buyer-supplier relationships — BSR’s) aipgher performance, studies alert about the
degree of Social Capital that maximizes the profitdn doing so, the BSR’s and
performance’s correlation is meant by an invertadviinear, wherein the extremes
symbolize that too little and too much Social Calpitan lower the performance. It's because
the extremes drop the aptitude of an agent of belmpective and making effective decisions,

while generate opportunistic behavior to the of{Mdiena et al., 2011).

At country level, Social Capital has been assodiatéh other types of capital and
skills to explain the innovation performance andvgh. Thus, a study performed with 102
Europeans regions depicts that Social Capital pdeysdirect role on the country’s growth
by fostering innovation that leads to per capitsome growth (Akcomak & ter Weel, 2009).

Even though Social Capital is a latent variablevéer from a set of attributes inherent
to the relationship, its use as a unique indexrtsdemonstrated its explaining power on
country innovation when it is measured by patentingensity and technology-related
activities. Thus, Social Capital has been dividetd dimensions that present dissimilar

effects on innovation, demonstrating that the pesieffect of some of them is counteracted
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by the negative effect of others. These argumesie supported by statistical analysis,
which indicated that social features as civic pgtition and institutional trust, associated
with human capital, have strongest effect on intioma while norms of civic behavior, the

weakest (Dakhli & De Clercq, 2004; Doh & Acs, 20K&asa, 2009).

In terms of theory, Social Capital is related tcsAiptive Capacity due to the later is a
result of the functioning of earlier. Thus, thenfs Absorptive Capacity relies on the firm's
ability to absorb new knowledge from partners sf$tocial Capital that somehow matches
with the firm’s expectations for future benefitaueDto the capacity of the Social Capital in
create and accumulate knowledge, the Social Gapitalated to the aptitude of fostering the

firm’s Absorptive Capacity (Valdaliso, Elola, Aramgn, & Lopez, 2011).

2.1.2 Absorptive Capacity Theory

Absorptive Capacity is a theory from both Stratelgianagement and Organizational
Behavioral field that was begun through Cohen aedirthal’ study in 1990, taking in
account researches from a Psychology field relet@tgnitive structures for learning and the

ways that it happens.

According to Psychologists, the learning happepsassociative linkages with pre-
existing related concepts (cognitive structure) #mahances the memory development and
become the new knowledge readily when it is necggsarecall it. In addition, the memory
development is self-reinforcing, wherein the morimation is stored in the memory, the
more readily it becomes and the more facile isugls in new scenerios (Bower & Hilgard,
1981). Hence, the effort dedicated to process pher knowledge and the deep over
exposition on it may guarantee that it is readilfie memory to be used when it is called to

associate to the new knowledge (Cohen & Levinth@90).

This statement may be examined in a set of stddies Psychology field that used
the same mental model for explaining the learnirgg@ss based on prior-related knowledge;
as for instance the context of learning a langyageisay & Norman, 1977), development of
learning skills (Ellis, 1965; Estes, 1970), leagnimathematics (Ellis, 1965), learning a
programming language for computers (Anderson, Fa&eSauers, 1984) and development
of problem-solving skills (Pirolli & Anderson, 1985
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In Operations Management, the same mental model beageen in an adoption of
new manufacturing practices by firms that have palstted experiences, technical skills and
an effective communication infrastructure, as tiveyk as a base where the new knowledge
is laid up. Thus, as higher is the set of rel&eodwledge possessed by the firm, the higher
are the chances of being successful in new manmufagt practices implementation (Boer,
Hill, & Krabbendam, 1990; Boynton, Zmud, & Jacoh894).

For all those examples, having a prior relatedWkadge is crucial to perform a new
task or learn something new, becoming possibleyagplthe new knowledge on situations
never experienced before. It represents the cigafpower of the knowledge adaptation
(Cohen & Levinthal, 1990).

Based on these arguments, past experience assandesisive influence on the
learning process and on the knowledge that wilabguired, since people were exposed to
contexts or situations that generated knowledgai #omehow, will be related to the
knowledge that will be acquired in future situasofCohen & Levinthal, 1990; Kogut &
Zander, 1992; Zahra & George, 2002). In associatithe diversity of knowledge that each
person possesses, the organization forms, employ@eard systems and human resource
management’s practices and policies may also aynible capacity to absorb new knowledge
(Cohen & Levinthal, 1990; Lindsay & Norman, 1977prdka, 1994; Van den Bosch,
Volberda, & de Boer, 1999; Volberda, Foss, & Ly2810).

Thus, at organizational level, the Absorptive Galygpresumption emerges from the
ability of the firm to acquire new knowledge thet,somewhat, is related to a prior existing
one. Prior knowledge works as facilitator to absamkd assimilate new information, since part
of acquired knowledge is similar to the existingeand part is completely new (Cohen &
Levinthal, 1990; Kogut & Zander, 1992).

In spite of the main Absorptive Capacity’s presumptis based on learning new
things from prior related knowledge and bearingninmd the people’ role in this process, the
firm’s Absorptive Capacity is not only a sum of pésis knowledge or the capacity to acquire
or assimilate it, but it is also the ability of mgior exploit it. Under such circumstances, the
firm’s Absorptive Capacity is defined athé ability of the firm to recognize the value efw)
external information, assimilate it, and apply @ tcommercial ends{Cohen & Levinthal,
1990, p. 128).
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This Absorptive Capacity’s concept has been widemprand applied in several
contexts in the Business literature, but due to timewth of popular areas such as
organizational learning, strategic alliances, dyitarapabilities, knowledge management and
the resource-based view, scholars have broadeeearitfinal concept afforded by Cohen &
Levinthal (1990) in order to adjust it to their dies’ purpose (Lane, Koka, & Pathak, 2006;
Volberda et al., 2010); as for instance in MoweDxley & Silverman (1996) wherein
Absorptive Capacity is a set of required abilittesdeal with standing tacit component of
knowledge transfer and the competences to moddyktiowledge to match with the firm’s

expectations (Mowery, Oxley, & Silverman, 1996) .

In general, scholars who have been devoted to meegiualizing and detailing the
Absorptive Capacity’s definition have kept the catea, but have introduced new stages and
shown its importance to the firm’s competitive achaage. (Lane et al., 2006; Van den Bosch
et al., 1999; Volberda et al., 2010; Zahra & Gep§#2). In addition to the stages implicit
in Cohen & Levinthal (1990)'s Absorptive Capacitgfitition (acquisition, assimilation and
exploitation), Zahra & George (2002) have categutizhis concept into four stages
(knowledge acquisition, assimilation, transformatand exploitation) that are no longer from
that presented by Cohen and Levinthal (1990). is lihe, Lane et al (2006) have split the
Absorptive Capacity into three stages (exploratl@grning, transformative learning and
exploitative learning), while Todorova and Durigia007) split it into four (recognition,

acquisition, assimilation or transformation andlekption).

After Cohen & Levinthal (1990)’ study, Zahra & Geger(2002)’ study is among the
most cited articles when the topic is related tosétptive Capacity. It's owed to their
proposal of detailing the original concept and gralit under the dynamic capabilities’ view.
According to the authors, the dynamic capabilityigerpretation provides understandings
about the firm’s resources adaptation in view adrafes at market, with the aim of reaching
out the competitive advantage (Zahra & George, 2082nce, for Zahra & George (2002),
Absorptive Capacity is & dynamic capability pertaining to knowledge creatiand
utilization that enhances a firm’s ability to gaamd sustain a competitive advanta@ahra
& George,2002; p. 185).

Tordova & Durisin (2007) in turn, disagree in soaspects from the Zahra & George
(2002)’'s perspective by reintroducing the recognitiof the value of new knowledge,

proposed by Cohen & Levinthal (1990), as a dimensiostage before the acquisition of new
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knowledge (Todorova & Durisin, 2007).  Accorditggthe authors, a firm cannot acquire
new knowledge without discussing the needed cognisitructures of individuals and

organizations that will receive the new knowledgeothers words, the essential prior related
knowledge must be available on those structuresder to evaluate the new knowledge and

optimize the gains derived from it (Todorova & Baimi, 2007).

Surely, Zahra and George (2002) didn’t considemrétognition of new knowledge’s
value as one of the stages of Absorptive Capabity, for them, just like prior-related
knowledge, past experiences and trigger activgeeent that motivates the company to look
for new knowledge), the recognition of new knowledgvalue comes before the Absorptive
Capacity’s process starts. This is akin to say ithstead of being considered as Absorptive
Capacity’s stages, all those elements work as tacedent that will incite the beginning of
Absorptive Capacity (Zahra & George, 2002).

Even with some disagreements or critiques betwaghors which strove to re-
conceptualize or rejuvenate the Absorptive Capacitgncept, most of them agree that the
stages that leads the company to upper performiancet far from what was suggested by
Cohen & Levinthal (1990). Thus, the Absorptive @eipy’s first stage, the knowledge
acquisition, is related to the firm’s competence rémognize and obtain outside of its
boundaries, from external linkages derived fronSitgial Capital, the needed knowledge that
match with its expectations. It is also a functadrthe speed and intensity of firm’s struggle
to gather the demanded knowledge and take theaoynto the competitive advantage, in
which the faster and deeper is the firm’s strudglget the new knowledge, the greater is the
quality of competences that will aid in the builgliof the Absorptive Capacity (Yli-Renko,
Autio, & Sapienza, 2001; Zahra & George, 2002).

Understanding the Absorptive Capacity as a sourtekrmwledge, the close
relationship with consumers (Szulanski, 1996; voppldl, 1978), buyers, suppliers (Dyer &
Singh, 1998; Petersen, Handfield, & Ragatz, 20@aylanski, 1996; von Hippel, 1988),
partners in strategic alliance (Hult, Ketchen, &fait, 2007; Mowery et al., 1996; Vasudeva
& Anand, 2011) and clusters (Valdaliso et al., PQhave been considered essential for the
companies’ awareness about the capabilities thar®{possess and, in turn, for the discovery
of the specific knowledge that will support theiates for a new exploitation or potential

innovation.
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Thus, the knowledge transfer performance gains rtapoe to those firms which
desire increase their Absorptive Capacity and reagh their goals, since the kind of
relationship that is established between partnemy raffect the knowledge transfer
performance and the type of knowledge that willtla@sferred. In the case of equity-based
alliances, for instance, the tacit knowledge mayebsier to be transferred than between
partners that have established contract-basedadjavhich are abler to transfer the explicit
knowledge. The difference between the types ofatedge transferred in those alliances is a
function of the trust level that partners possesgach other, wherein the higher is the trust

level between partners, the deeper is the knowladgsferred between them (Chen, 2004).

Likewise, firms that keep connected to Universitidbs, wide scientific community
and make use of publication in the open literaageources of promotion and ideation have
demonstrated highest levels of Absorptive Capaaitg are significantly more productive
than the others that don’t do (Bishop, D'Este, &I)Ne2011; Henderson & Cockburn, 1994;
Szulanski, 1996).

In addition, recent studies have shown that thendrigs the firm’s Absorptive
Capacity, the higher is the interaction betweenversity-Industry (Ul), that in turn potentiate
the knowledge transfer between partners, mainlyrwdmmmon resources are utilized in this
process. Thus, Ul interaction plays a mediating tm@tween the firm’s Absorptive Capacity
and knowledge transfer performance when ther@gsurces’ alignment between partners
(Tsai & Wu, 2011).

The fact that the knowledge may come from severnalces does not no guarantee that
the knowledge transfer will happen successfully. 8malyze this relation, studies have
elucidated that the cultural differences may inficee the knowledge transfer performance in
multinationals corporations. However, there is aomsensus between the scholars if the
cultural differences, measured by organizationiles collaboration, legal systems, national
cultures and regulatory hurdles, have a positiveagative effect on the knowledge transfer.
It means that its analyze is complex and more atewstudies must be run to enlighten the
real influence of the cultural difference on knogde acquisition (Bjorkman, Stahl, & Vaara,
2007; Olie, 1994; Shimizu, Hitt, Vaidyanath, & Risa 2004; Vaara, 2002).

After the knowledge acquisition’s stage, comes stage that is represented by the
company’s ability to process, interpret and analim new acquired knowledge based on

prior-related knowledge. The assimilation of navowledge leads the company to update its
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cognitive structure to understand new contextsdauide the best strategy and skills to deal
with them (Todorova & Durisin, 2007; Zahra & Georgé02).

The assimilation stage may be symbolized by thatifieation of an individual that
works as a gatekeeper, who stands at firm bouratzajor makes interface between subunits
within the firm in order to spread and transferomfation to staff. Firms that invest on
gatekeeper’s development stimulate the informagmohange between individuals and are
more likely to outperform than companies that déexget investments for that (Henderson &
Cockburn, 1994; von Hippel, 1988). Nonetheless Ahsorptive Capacity of firm is not only
constituted by the Absorptive Capacity of the gaegler, but it is also the staff’'s capability to
absorb and exploit the information transmittedhmy gatekeeper (Cohen & Levinthal, 1990).

Likewise, Cohen and Levinthal (1990) considere@ ttole of Research and
Development (R&D) to transfer knowledge and supgwetfirm’s assimilation, since it works
as a knowledge multiplier within the firm. Accordimo the authors, the assimilation process
happens when the captured information is proceasedadapted by R&D in order to be
appreciated by managers and employees that wilitu&e more similar the information
captured from external environment to the firm'soprrelated knowledge, the less the
importance of the R&D in the firm’s assimilationghe & Lubatkin, 1998). Therefore,
R&D/gatekeeper performs a critical role in firm’saltning process when the sort of
information afforded by external linkages is faorfr the firm’s prior related knowledge or
when it is difficult to be learned by internal $tdfi short, R&D/gatekeeper will work on the
acquired information to convert it into a clear amtlerstandable language for internal staff,
that in turn, enhances the firm’s Absorptive Capya@Cohen & Levinthal, 1990; Volberda et
al., 2010).

Once the R&D is related to the firm’s Absorptivapgacity, investments on R&D may
potentiate the extent of assimilation and explamtabf the acquired knowledge that reflects
on the firm’s capacity to act proactively, exploiarket opportunities and assist the company
in its strategic planning (Cohen & Levinthal, 19%@lberda et al., 2010).

Otherwise, the lack of investments on R&D, and eguently on Absorptive
Capacity, may lead the company to obsolescencegasds to technological skills, product
development and innovation. Since the company muded only in the operation of
technological domain, it becomes less competititetr® market and even with late

investments on R&D, the new ideas from market maydo distant from the firm’s prior-
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related knowledge that the firm’s competitive piositgets hard to get back on. So, no
investment on R&D is seen as an organizational\aehaf neglect the ideas that come from
external environments, leading the company to rassa reactive posture against the

competitors’ strategy (Cohen & Levinthal, 1990).

Under other perspective, the assimilation proceag be influenced by mechanisms
that are inherent to the relational context, suthcustomer-supplier dyad. According to
Knoppen, Saenz and Johnston (2011), the structoeghanism (social integration and the
ways that the knowledge is acquired) to support desimilation and consecutively the
Absorptive Capacity is reliant on cultural (normmales and how the firm approaches its
partners), policy (how the managers will handlehwihe inter and intra-organizational
learning process) and psychological (how the inedhindividuals will act during the
assimilation process) mechanisms that assume diffentensities according to the kind of
relationship that is established between partnedsthae kind of knowledge that’s acquired
(Knoppen, Saenz, & Johnston, 2011). In this liiveps that establish a supplier-customer
relationship towards to product development tendetenore interactive, demanding trust and
good interpersonal relationship to cooperate thiansfthat are in touch just to update their
market knowledge (Fang, Palmatier, Scheer, & LD&QJohnston, McCutcheon, Stuart, &
Kerwood, 2004).

In terms of knowledge spreading between employadsuaits within the company to
facilitate the staff's assimilation, a set of véiles has been considered critical to get
efficiency in this process. Studies have depicted, tcontrary to conventional wisdom that
blames the lack of motivation from both sides (seuand recipient) as the main barrier to
transfer the knowledge, the recipient's lack ofcaapve capacity, causal ambiguity and
arduous relationship between the source and thpieat have negative influence on the
knowledge assimilation (Szulanski, 1996).

Under other perspective, a central position in itternal network is considered
beneficial for the organizational units/employegshaving access to the new knowledge
produced by other units (Tsai, 2001). In this littee organization’ social context and the
ways that units and employees interact between tiem affect positively the assimilation
once the employees are involved in the transfoomatif the knowledge (Dhanaraj, Lyles,
Steensma, & Tihanyi, 2004; Hotho, Becker-Ritterspat Saka-Helmhout, 2012; Kogut &
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Zander, 1992; Lenox & King, 2004; Tsai, 2001; Vegemado, Gutierrez-Gracia, &
Fernandez-de-Lucio, 2008).

In the assimilation process, managers can alsoribate to the assimilation by
providing managerial information to agents, units employees (recipients) that might
potentially adopt the new knowledge in their newagbices. However, even with the
managerial contribution, the assimilation processependent on the past experiences and the
extend of information acquired from other sourcggshe recipient. The greater the agent’s
information from others sources, the lesser the apanal information provision’s
effectiveness; and the greater the agents’ paserexme, the greater the managerial

information provision’s effectiveness (Lenox & King004).

Yet at this stage, the firm is able to use the rnewwledge to solve new and
unexpected problems or act on new markets oppaaniinefficiently in the beginning,
featuring the knowledge’s ramp-up. The use andadhe new knowledge, facilitate the
integration of it on the company’s routine that secutively become skills, abilities and
practices institutionalized that lose progressiv@lir novelty and convert it into part of the
goal (Szulanski, 1996; Todorova & Durisin, 2007h#za& George, 2002).

Last, the exploitation stage refers both to thaiegtion of knowledge and the adapted
routines to obtain competitive advantage at maokdéb approach the new opportunities. In
other words, the exploitation stage is relatechi use of both existing and new knowledge
for commercial ends (Cohen & Levinthal, 1990; KoguZander, 1992; Zahra & George,
2002). The exploitation stage may also be asstiith the company’s innovative process
since the acquired knowledge serves as a platfoainenables the company to innovate and
satisfy the market requirements (Van den Bosch €1 209).

Considering that the exploitation of knowledge ¢@nconverted into technologies,
services or products that will be used for comnareinds, the indication of this stage
underpins the idea of the reification of Absorpti@apacity proposed by Lane, Koka &
Pathak (2006). The reification is allied to theuse of give contour to the knowledge by
producing objects that solidify this knowledge, thge tangible results coming from the
abstract concept of work (Lane et al., 2006; Lukd®@y/1; Wenger, 1998). Further, the
solidification of the Absorptive Capacity aids thearning since it happens primarily in
practice, that consecutively will feedback the iearstages of Absorptive Capacity through

insights about the refining of the acquired knowlednd routines (Lane et al., 2006). In
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general, the results derived from Absorptive Cdapacifirm is operationalized at the
exploitation stage by innovations that drive thenfto upper performance, as for instance the
new product development (Abecassis-Moedas & Beirmvtaid-Jouini, 2008; Newey &
Verreynne, 2011).

Following those stages that are implicit on CoBehevinthal (1990)'s concept, the
Absorptive Capacity may also be represented byctimebination of terminologies that drive
the Operations Managements’ studies. In Hendefs@Gockburn (1994), although Cohen &
Levinthal (1990) were not cited and the term AbswgpCapacity was not mentioned, the
definition of Absorptive Capacity can be identifiegl the composition of terminologies that
represent the three Absorptive Capacity’'s stagash sas Component Competences and
Architectural Competence. While Component Compmiens related to new knowledge,
tacit knowledge, skills and abilities that are calito the company functioning; Architectural
Competence is targeted to the strategies to expitComponent Competence (Henderson &
Cockburn, 1994).

Thus, by the unfolding of the Absorptive Capadgitip two components it is possible
to recognize in the literature others terms thatsamilar to what was proposed by Henderson
& Cockburn (1994). A list of those terms is depittan Chart 6.
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Acquisition (+) Assimilation and Exploitation (=) | Absorptive Capacity

Component Competenge Architectural Competenc
(Henderson & Cockburn, 1994); (Henderson & Cockburn, 1994);

D

Resources (Amit & Schoemakg Capabilities (Amit & Schoemaket,
1993); 1993);

=

Knowledge and skills (Leonard Integrative Capabilities (Lawrende
Barton, 1992; Teece, Pisano, |& & Lorsch, 1967);
Shuen, 1997) + = Absorptive Capacity
Dynamic Capabilities (Teece et al.,
Technical System  (Leonard 1997);

Barton, 1992; Teece et al., 1997)

Organizational Structure (Nelsop,

Potential Capacities (Lev, 1991);
Fiegenbaum, & Shoham, 2000;
Zahra & George, 2002) Combinative Capabilities (Kogut &

Zander, 1992);
External Capabilities (Lewin|
Massini, & Peeters, 2011) Managerial Systems (Leonard-
Barton, 1992);

Invisible Assets (Itami & Roehl,
1987).

Realized Capacities (Lev et al.,
2009; Zahra & George, 2002)

Internal Capabilities (Lewin et al
2011)

Chart 2 - Absorptive Capacity's Components
Source: Adapted from Henderson & Cockburn (199¢gew

According to the Chart 6, some of the listed stadivere written before the Absorptive
Capacity’s theory was built, and in spite of thidiey were not considered by Cohen &
Levinthal (1990) as inspiration for the Absorptiapacity theory’s building. Ceteris
paribus, some studies that came after the thedlgitg did not cite the Absorptive Capacity

as a theory.

Regardless the terminologies used in the studiexpress the Absorptive Capacity’s
idea and based on studies where the firm’s Absap@iapacity was the central core, the use
of the construct have been applied as an exogeranable to explain changes in the firm’s
innovativeness (Cepeda-Carrion, Cegarra-Navarra)irkenez-Jimenez, 2012), to achieve
superior innovation (Kostopoulos, Papalexandrigaehroni, & loannou, 2011; Tseng, Pai,
& Hung, 2011; Wang & Han, 2011), to facilitate thearch for innovation (Fabrizio, 2009),
to facilitate the open innovation (Hughes & Wareh@®10; Lichtenthaler & Lichtenthaler,
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2009; Pedrosa, Valling, & Boyd, 2013; Spithovenar@ése, & Knockaert, 2010) and to
determine the innovation strategy (Gebauer, Wachruffer, 2012).

Studies on Absorptive Capacity are also relategréadliction of adoption of multiple
process technologies (del Carmen Haro-DomingueasAranda, Javier Llorens-Montes, &
Ruiz Moreno, 2007; Gomez & Vargas, 2009), explamatof interfirm divergences in
benefiting from external knowledge (Lichtenthal2f09; Ritala & Hurmelinna-Laukkanen,
2013) and to enhancements of the manufacturingbfley (Patel, Terjesen, & Li, 2012).

Because of the wide usage of the Absorptive Capacihcept in several areas, the
broadening of its definition and the lack of clearderstanding of the complexity that
involves the construct, there is a shortage ofistuthat have dedicated to measure it. For a
long time the few studies that worked on Absorpapacity measure have operationalized it
as R&D intensity (Cohen & Levinthal, 1990; Mowerya., 1996; Stock, Greis, & Fischer,
2001; Tsai, 2001), number of patents (Ahuja & Kat001; Mowery et al., 1996), number of
academic publications (Cockburn & Henderson, 1988)el of education of employees
involved in R&D activities and full-time staff at&® department (Muscio, 2007). Due to this
gap in the literature and the reductionist viewegivo the Absorptive Capacity’s measure,
Tu, Vonderembse, Ragu-Nathan and Sharkey (200&3laj@»d scales that represent each
stage contained in the Absorptive Capacity concepicompassing the complexities

embedded in the original definition (Tu, VonderemiRagu-Nathan, & Sharkey, 2006).

The scales were defined as Knowledge Scanning drétion of new and valuables
knowledge that stand outside of firm’s boundariedjorker knowledge and Manager
Knowledge (previous related knowledge that each possess); Communication Climate
(employees willingness to learn something new,ifigslabout belonging to the firm, trust on
each other and freedom to express ideas) and caormation network (employees
interaction, communication between managers andlomgs, communication between

internal units or departments)(Tu et al., 2006).

Tu et al (2006)’s study brought a contribution foe Absorptive Capacity literature,
mainly with respect to measures development. Howeteir intention to encompass the
complexities involved in the Absorptive Capacityfidigion still missing the stage that
represents the embodiment of the process: the iteqdo stage. According to Cohen and

Levinthal (1990), Absorptive Capacity is not onlget firm’'s capacity to transfer and
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assimilate knowledge, it's also its potential toplext it for commercial ends (Cohen &
Levinthal, 1990).

Later, Absorptive Capacity was measured by fourlesgcasuch as knowledge
acquisition, assimilation, transformation and ekplmn, wherein the first two scales were
grouped in Potential Absorptive Capacity and tret tavo in Realized Absorptive Capacity,
following what was proposed by Zhara and George0Z20(Camison & Fores, 2010;
Magdalena Jimenez-Barrionuevo, Garcia-Morales, &udl Molina, 2011). Thus, as well as
the number of stages that define the AbsorptiveaCig there is no consensus between
authors about a measure instrument that may beedpghd represent the complexity of the

construct.

In terms of theories, besides the Social Capital ,Absorptive Capacity is also related
to theories that span learning, innovation, manabeognition and knowledge-based view,
such as Dynamic Capabilities Theory (Barney, 1#4enhardt & Martin, 2000; Teece et al.,
1997), Information Processing Theory (Miller, 1956)ansactive Memory Theory (Wegner,
1987) and Organizational Information Processingofyhé¢Galbraith, 1973, 1974). This multi-
connection with others theories has taken the acholo develop new approaches to
understand the phenomena under different pointsiews, contributing for the bridging

between areas (Volberda et al., 2010).

2.2 OPERATIONAL VARIABLES

This topic refers to theperationalization of the theories described ingbetion 2.1.
Thus, Social Capital Theory was associated withrntfa@ufacturer orientation to cooperate
and with supplier, customer and manufacturing imenient into new product development
(NPD)’s. Likewise, Absorptive Capacity Theory wespresented by anticipation of new
technologies as a source of knowledge, continuoysdvement as a process of constant
learning and assimilation, and the new product ldgwveent’s performance as the results of
exploitation.

The literature review is based on Operations Mamant studies which support the
argumentation that creates the relationship betwieese variables. From the argumentation,

hypotheses were raised and presented in the s&8on
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2.2.1 Cooperation towards to Manufacturing, Suppléexd Customers’ involvement into

New Product Development (NPD)

Competitive advantage at the marketplace has haken as the main goal of
organizations. To reach out this goal the develogré products that look better than those
produced by competitors and possess value exceegiog the product's cost is needed
(Ruekert & Walker, 1987).

However, some necessary resources to design atipbuccessful product may not
in the design team’s possess or inside the firmgntdaries. This context seems to be
aggravated in environments of swift technologidamye, where the research breakthroughs
are out of the organization domains. For this, ititernal and external cooperation, under
tolerable levels of hazards, may be the swiftesy veaupdate the organization skills to
produce a competitive product and get upper pedooe (Powell, Koput, & Smith-Doerr,
1996), inasmuch as the consumer loyalty may be wmolost according to the product

availability (Mason-Jones & Towill, 1997).

Thus, besides Social Capital Theory, cooperatios hagreat background on
Information Processing Theory (IPT) due to the askedgement that companies which have
an efficient system of gathering and processingrinftion are more prepared to act on
uncertainties. Uncertainty, in turn, represents glap between the amount of information
possessed by the organization and the needed iafiormto perform the tasks (Daft &
Lengel, 1986; Tushman & Nadler, 1978).

Frohlich and Westbrook (2001) support the coopegatelationship by considering
that successful manufacturers are able to intedhatie internal process with both suppliers
and consumers to obtain improvements on performarid¢e authors provide evidence that
the greater the supplier and consumer cooperationniew product development, the greater
the marketing, operational and business performafigehlich & Westbrook, 2001).
Reinforcing the Frolich and Westerbrook (1991)isdst Schoenherr and Swink (2012) found
out that high levels of internal integration in raéacturers moderate the effects of customer
and supplier integration on both delivery and ety performance (Schoenherr & Swink,
2012). Hence, members of the cooperation must Wawkessly together in order to respond
quickly the consumers demand and maximize the cotveeadvantage (Towill, 1997).
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In the literature several terminologies are usedld@scribe the cooperation between
partners. Among the terminologies are collabormati®yer, 1997; Kesting, Mueller,
Jorgensen, & Ulhoi, 2011), coordination (MajumderS&inivasan, 2006), interface (Chen,
Calantone, & Chung, 1992), collaborative competsn@lishra & Shah, 2009) and supply
chain integration (Flynn et al., 2010; Frohlich &e¥lbrook, 2001; Schoenherr & Swink,
2012).

In general, there are two reasons that incite tgarozations to get into cooperation.
The first is related to scarcity of resources tofqgren the activities, and the second is
associated with the exploration of an external ojymity (Van de Ven, 1976b). The former
is a byproduct of internal planning, generally tethto the project or product development
(Pinto et al., 1993) and the latter is a resukexternal planning that is more correlated with
priorities’ changes (Van de Ven, 1976b). Both reasonotivate the organizations to
cooperate with each other given the recognitiomigrdependency between them (Das et al.,
2006).

Thus, cooperation has been a recurrent topic aisidac making's table of
organizations which strive for innovations that ¢aad them to competitive advantage (Jap,
1999). Due to its importance to the firms, cooperahas been assuming the most diverse
levels of complexity, ranging from a relatively gita research between firm’'s R&D to joint

ventures to collaborative manufacturing (Powellet1996).

Basically, cooperation happens when two or morgamizations or departments
transact resources, strive to attain collective aell-interest goals and divide task and
functions among members (Borys & Jemison, 198%oRehal., 1993; Swink & Song, 2007).
When the relationship is established, a socialoacsystem is created, that's imbued of
structures and process that regulate the transactidefining each one’s role in the
cooperation and directing the flow of activitiegtthvill be performed (Tomes, Armstrong, &
Clark, 1996; Van de Ven, 19764, b).

Those structures are represented by five dimensidosmalization, centralization,
complexity, process and ends. All of them areteelao the policies and procedures that
drive the relationship, as the level of individsatlecision making in the cooperation, his/her
position in the network, the number of members iv@d in the cooperation, the flow of
resources and information that transit between neesndénd the perceived effectiveness of the

cooperation (Pinto et al., 1993; Van de Ven, 191%a,
46



Once the ultimatum of organizations that are imedlin cooperation is reaching out
the individual goals that somehow is related tosinategy to obtain competitive advantage, it
is understood that the cooperation’s relationshipke& as mediating between the organization
and its goals, wherein in the absence of that koteraction wouldn’t be possible to achieve
them (Coleman, 1988; Van de Ven, 1976b). Thisiiagreement with what was postulated
by Bourdieu in Social Capital Theory, in which ttedationships are not a natural event, but
they are, in fact, long-term investments that dits organizations to conquer their interests
(Bourdieu, 1980).

Thus, seeing the relationships as investments;hibiee of partners to cooperate with
must be taken into details. To do so, attributedrast, autonomy, willingness to share
resources, overlap of technological skills and nmfation, physical proximity and
accessibility must be considered in order to getoae readily relationship when is necessary
to call for it (Johnston et al., 2004; McCutcheorS&iart, 2000; Pinto et al., 1993; Powell et
al., 1996; Van de Ven, 1976b).

Between those attributes, trust has been considame the most important factors
that influence the relationship and, consecutivéhg learning that is resultant from it
(Ganesan, 1994; Johnston et al., 2004). Oncedyeecation involves risks and uncertainty
of tangible results (Jap, 1999; Song, Ming, & XQ12; Zsidisin & Ellram, 2003), the lack of
trust may work as barrier to share informationpueses and learn new skills, fostering an
ineffective cooperation (Bensaou & Venkatraman,5t99oney & Cannon, 1997; Powell et
al., 1996). On the other hand, when the orgaminagtarts cooperating, it gets experience at
cooperation and cultivates reputation as a partmeere the trust is built. Firms that possess
high level of trust in the network are more ablegéb into new informal relationships, which
in turn, perfects the organizational procedures dopperation (Love & Roper, 2009;
McCutcheon & Stuart, 2000; Powell et al., 1996; thr8i Barclay, 1997).

Autonomy, in sequence, refers to the extent of paleeision that organizations have
on their course of action in the cooperation. Tikibecause the social interaction leads the
organizations to lose some of their self-deterniomato adjust their roles and activities that
will benefit the members as a whole. (Clark & Wiis 1961; Levine & White, 1961). Hence,
thinking in the benefits, organizations must als® willing to invest and share scarce
resources with other organizations under expectatb future returns, even when the

potential results are unclear and intangible (Varvdn, 1976b).

a7



Other aspect considered in choosing a partnercdoperation is the similarity of
information and technological skills that each possesses. Studies have shown that having
a very similar information or having nothing in coran may be harmful to the relationship,
one time that the very similarity information irest the competition between organizations
and having nothing in common make the organizatmisaware about the resources or skills
of a potential partner (Ruekert & Walker, 1987; @@ Ven, 1976b). Thus, intermediate
degree of similarity between partners seems to tee reffective when organizations realize
complementary resources in a potential partner thay lead them to reach out their
objectives, raising a stable and motivating cooditito emerge the relationship for
cooperation (Van de Ven, 1976Db).

In this line, physical proximity and accessibilifglay an important role in
cooperation’s partner choice as well. Althoughréhé&s no consensus about the direct
influence that physical proximity has on the omtes, studies have shown that it is essential
for communication performance between partners kaoaviedge transfer that may be useful
to the project success (Fernandez, Luisa Del RameM, & Bande, 2010; Ganesan, Malter, &
Rindfleisch, 2005; Pinto et al., 1993). Howevdrygical proximity does not guarantee that
employees, departments or organization will inteeacong them, since each one has his/her
own schedules or out-of-office commitment thatsamehow, may hamper their interaction.
So, complementary, the accessibility seems to beenuecisive in the cooperation’s
relationship given that the players may be physicelose, but not able to communicate
(Pinto et al., 1993).

The observation of those attributes in the partfewice may act as an informal
safeguard to avoid high transaction costs and magiitine value of the cooperation. Thus,
Dyer (1997) pointed out that low transaction cast,aconsecutively, the maximization of the
cooperation value is influenced by those attribu@sch aid in the reduction of the number

of suppliers, asymmetric information and goodwilist’s development (Dyer, 1997).

In spite of sufficient reasons to cooperate indbmpetitive scenario, an organization
is not capable to cooperate without a managemditlygowards to it. Thus, managers must
develop mechanisms to stimulate the cooperation amdid disharmonies between
cooperating partners (Souder, 1988), promoting therease of productivity, the
encouragement of employees to listen to each’stligyas, the communication about tasks,

the mutual assistance and reliance on division afsod (Laughlin, 1978). Therefore,
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cooperation-oriented organizations are more willimgntegrate activities both internally and
externally in order to reach outs benefits thasBatheir individuals’ goals.

Internally, the cooperation occurs when there aterpersonal relationships among
members of multiple functional areas to performaacsvities that will result in common
goal’s achievement (Pinto et al., 1993; Swink & &o2007). Although there is a stream of
researchers that have focused on conflicts andymisments between functions that arise
from the divergent view that each function posse¢Beugherty, 1992; Maltz & Kohli, 2000;
Michael Song, Montoya-Weiss, & Schmidt, 1997; X&yng, & Stringfellow, 2003), the
benefits as accruing from the internal cooperatias been largely studied and depicted
positive effects on firm’s performances, as fortanse the competitive advantage (Swink &
Song, 2007) financial and market performance (R&@40) and new product development
(Calantone et al., 2002; de Visser et al., 2010n&wdez et al., 2010; Garcia, Sanzo, &
Trespalacios, 2008; Gregory & Sohal, 2002; Kim &iga2008; Swink & Song, 2007).

Considering the positive effects on new productettggment, the internal cooperation
may act as a mechanism to decrease the uncerthiatyis intrinsic in the NPD process
(Fredericks, 2005), bringing new perspective, skalhd expertise, overcoming the limitations
of the work division (Fernandez et al., 2010), sigainformation and bringing insights from

the customer’s view (Keller, 2001).

The consequences of those effects on NPD procegsactadirectly on superior
product design, quality, speed to market and on rbduction of development cost
(Fredericks, 2005; Garcia et al., 2008; Lee & Ch2007; Love & Roper, 2009; Olson,
Walker Jr, Ruekert, & Bonner, 2001). Hence, thenuafiacturing involvement in new
products development seems to play an essenti@alinmothe meantime that the desirable

mentioned results are accruing from its cumulataeabilities (Ferdows & De Meyer, 1990).

Thus, since Shapiro (1977), several efforts havenbdedicated to justify the
manufacturing integration with others functionag¢as, like design and marketing, in order to
obtain upper-performance (Calantone et al., 206w, 1993; Hausman, Montgomery, &
Roth, 2002; Liker, Collins, & Hull, 1999; Paiva, B} Rusinko, 1999; Shapiro, 1977; Song &
Swink, 2009; Swink & Song, 2007; Swink & Calantor2§04), due to its capacity to be
interiorly focused and dedicate to perfect the psscefficiency, technical details, competence

development and capacity concerns (Gerwin, 1993).
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Analyzing in dyads, the upper-performance that cofmem manufacturing-marketing
collaboration for NPD are better evidenced whenl¢kiel of knowledge about each other and
communication is high, stimulating the functionghergy and the optimization of the process
(Calantone et al., 2002) that empirically resuttggrater commercialization, market success
(Song & Swink, 2009) and high return on investmer&wvink & Song, 2007).
Manufacturing-design collaboration, in turn, is@sated with the effectiveness in the NPD,
in terms of time, performance (Rusinko, 1999) aasdigh quality, mainly in environments of
technology novelty and project complexity (Swink@alantone, 2004). On the other hand,
cooperating with partners that are placed outsifiéirm’s boundaries, as suppliers and
customers, may bring to the organization the undedsing about consumer’s needs,
competitors offerings, suppliers resources and te®hnologies availability (Swink & Song,
2007).

Historically, involving suppliers in NPD processsharought several benefits for
cooperation-oriented organizations (Eisenhardt &riza 1995; Littler, Leverick, & Bruce,
1995), as upper performance in speed, flexibilgyality, productivity and high rate of
innovation, as registered by Imai et al.,(1985) @alleuchi & Nonaka (1986) when Japanese
industries were analyzed (Imai, Nonaka, & Takeudli85; Takeuchi & Nonaka, 1986).
After that, other researchers who dedicated toyaeahe Japanese industries also reached out
to similar results (Clark, 1989; Cusumano & Takgi$B91; Kamath & Liker, 1994).

Considering industries from all over the worldjdés have also shown that beyond
the same benefits got in Japanese organizatiorspessl, flexibility, quality and productivity
(Primo & Amundson, 2002; Ragatz et al., 2002), ¢beperation with suppliers into NPD
process results in the shortening of product cyidereased rate of successful new product
programs (Bonaccorsi & Lipparini, 1994) and greatdormation sharing ((Petersen et al.,
2003; Ragatz et al., 2002).

The explanation for the results derived from tbppdier involvement draws on the
suppliers’ capacity to provide specific componemt®ls and new technologies that match
with the product design, as well investments inigaent and training to outperform the
activities related to it (Petersen et al., 2003y&a et al., 2002; Song & Di Benedetto, 2008).
Therefore, supplier involvement in the early stagfethe product design has been emphasized
by researchers due to its capacity to minimizepibesibility of errors and reduce the risks of
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costly changes in the NPD process in later stagagléy, Zirger, & Kamath, 1997; Petersen,
Handfield, & Ragatz, 2005b).

In this line, external cooperation may also beftgdiby customer involvement, which
is considered as a greater information providemisw product development and innovation
(Song et al., 2013), being a successful strategymfmove the NPD process (Brockhoff,
2003). The cooperation with consumers happens vdoeperation-oriented organizations
invite potential consumers to participate to theDN#?ocess in order to get ideas and insights
from the market that will benefit them (Alam, 20@&ampbell & Cooper, 1999).

The benefits raised from this cooperation are wajen and encompass the
establishment of good relationship with the consyiihe increase and diversify of consumer-
based knowledge, the feedback of new products tyrmee (Prahalad & Ramaswamy, 2004)
and the reduction of product development cycle t{®keerman, Souder, & Jenssen, 2000).
Thus, as in supplier involvement, the early intégraof customers in NPD’s process seems
to be desirable since it might potentiate the bhen#iat come from the cooperation (Chien &
Chen, 2010; Millson & Wilemon, 2002; Souder et 4898; Zhao, Chen, & Du, 2012).

In general, once the companies get cooperatiorreqres and the level of intimacy
is in tune, mutual values, goals, trust and williegs to help each other are spread among
partners, fostering the solidification of coopesat(VVan de Ven, 1976b).

2.2.2 Manufacturing Involvement into New ProductvBlepment (NPD)

The involvement with manufacturing for upper pemfi@nce has been a recurrent topic
in Operations Management since the seminal artpéeformed by Shapiro (1977)
highlighting the organizational problems that agpéor cooperating with marketing
personnel even with historical conflicts betweeosth areas (Shapiro, 1977). After Shapiro
(1977), several researches has dedicated to revetirns, conflicts and strategies when
others functional areas opt for integrating witle tmanufacturing (Calantone et al., 2002;
Gerwin, 1993; Hausman et al., 2002; Liker et 899; Paiva, 2010; Rusinko, 1999; Shapiro,
1977; Song & Swink, 2009; Swink & Song, 2007; Sw&kalantone, 2004).

The outcomes from manufacturing-other functionaaarinterface range from very

simple to complex conflicts and from symbolic taggtnireturns. Thus, to overview the
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nuances of incomes and conflicts from manufactumvglvement with different partners as

well as the strategies to deal with them, the CRadepicts evidences based on influent

articles published in Operations Management andkteang’s journals.

Functional Proposal Main Contribution Authors
Area

Marketing Identify the organizationalSuggest ways of managing the conflicts |by (Shapiro,
areas where the cooperation|igicreasing cooperation and minimizing 1977)
needed and their potentialantagonism between the marketing and
conflicts. manufacturing functions.

Marketing Investigated the relationshipgConsensus between departments Wwg&Saron & Rue,
among use of various co-strongly related to marketplace performance 1991)
ordinating mechanisms, reputation.
degree of consensus between
marketing and manufacturing
groups, and marketplage
performance reputation

Marketing Propose solutions forMarketing should not be evaluated only by(De Groote,
coordination problems impliedrevenues and market share, but also |for 1994)
by products variety andindirect operations criteria. Changes |in
flexibility. marketing and manufacturing strategy must

be done jointly.

Marketing Discuss the interdependencilarketing and manufacturing must (Deane,
between marketing andcoordinate both the initial lead-time as wglMcDougall, &
manufacturing. as any changes in the product or planning Gargeya,

that influence the lead-time. 1991;
The integration between marketing andonijnendijk,
manufacturing is moderately associated with 1994)
firm's success.

Marketing Examine the impact oflt reveals a set of prepositions and strategi€€rittenden &
manufacturing and marketingthat, under varying conditions, maximize Crittenden,
decisions on the firm’'s profit-impact. 1995)
profitability.

Marketing Develop a genericlt reveals gaps in the literature and, (Parente,
classification framework for | accordingly, gaps in knowledge 1998)
interfunctional research, and
apply it specifically to thd
research on the
manufacturing-marketing
interface.

Marketing Provide a multidisciplinary Organizational process factors are associatédiatikonda &
view of innovation by| with achievement of operational outcome Montoya-
integrating operations andtargets for product quality, unit cost, apdweiss, 2001)
marketing perspectives  oftime-to-market; achievement of operational
product development. outcomes aids the achievement of market

outcomes, in turn suggesting that
development capabilities are indeed valugble
firm resources; and these relationships [are
robust under conditions of technological,
market, and environmental uncertainty.
Marketing Study  the extent aflt shows that manufacturing managergSwamidass,

agreement/disagreement
between manufacturing an

operate under a wider range of strate
doriorities than marketing managers, and t

marketing managers 0

gic Baines, &
h&arlow, 2001)

nmanufacturing managers participate ¢

ESS

52



Functional
Area

Proposal

Main Contribution

Authors

strategy content and process

than marketing mamaige the strategy
development process.

Marketing

Evaluate and  summari
papers to understand how t
study of marketing-
manufacturing interface hg
methodologically evolved
over the course of years.

rdelineate broad areas of mutual interest

hintegration  between  marketing  ai
manufacturing.

s

an@alhotra &
ndSharma, 2002

Marketing

Explore the nature of th
relationships  characterizin
the marketing-manufacturin
interface in new produg
development (NPD)

eThe more marketing knows abo
gmanufacturing and the more marketing
gable to communicate credibly wi
t manufacturing, better relationships a
functional relationships will result with
variety of contingencies notwithstanding

ut(Calantone et
is al., 2002)

h
d

a

Marketing

Propose a path model f
assessing the  mediatir
impact of the Marketing
Manufacturing interface
harmony.

gM/M interface harmony, as expressed by
functions' ability to work together, matte

> significantly to business outcomes direc
and indirectly.

oProvides new empirical evidence that theHausman et

the al., 2002)
rs

tly

Marketing

Examine the  moderatir]
effects of business strateg
and demand uncertainty on t
relationship  between th
integration of manufacturin
and marketing

ghe impact of the integration ¢
jymanufacturing and marketing/sales decis
hen organizational performance is modera
eby a firm's business strategy and dem
j uncertainty

f (O'Leary-
on Kelly &
tedlores, 2002)
and

Marketing

Model the impact of th
management levers relating
oversight, the intensity o
specialization in design an
the level of interaction with
the customer.

eRecommends appropriate manage
testrategies based on the relative resou
f required in the design and manufactur
dphases and highlights the necessity
leveraging the interdependency between
design and manufacturing phases to ach
superior performance

rialBajaj et al.,
ces 2004)
ng
of
the
eve

Marketing

Develop an integrated
operations—marketing model
for a profit-maximizing firm
dealing with an

innovative product or service

It shows how attribute-sensitivity arn
randomness of demand affect the firn
optimal decision.

d (Ray, 2005)
n's

Marketing

Suggest conflicting incentivg
to maximize perform thg
marketing-manufacturing
interfaces

pOffers a new interpretation q
» manufacturing-marketing conflict as
strategic tool that can enhance firm profits

f (Balasubrama
a niané&
Bhardwaj,
2004)

Marketing

Present a study of the @
evolution of manufacturing
and marketing strategies
resource and capabilit
building processes.

oManufacturing resources and capabilities
jas hinge capabilities for developir
agnarketing resources and capabilities, 3
yvice versa.

adiAdamides &
g Voutsina,
and  2006)

Marketing

Establish the relationsh

pinterdependence between functions is

between Information Systemfactor that influences the degree to wh

and marketing-manufacturin
integration.

gorganizations reap benefits from their E
investments.

bne (Gattiker,
ch 2007)
RP

Marketing

Examine the influences
marketing-manufacturing
integration (MMI) in each of
four stages of new produ
development (NPD), on ne
product time and success

bMMI in each stage of product developme
is respectively associated with grea
product competitive advantage, which
ctturn is associated with higher project rety
won investment (ROI).

nt (Swink &
terSong, 2007)
in

Irn
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Functional Proposal Main Contribution Authors
Area

Marketing Evaluate the relationshjpManufacturing and marketing integration(Paiva, 2010)
between manufacturing andand managerial  priorities  positively

marketing integration| influence business performance
managerial  priorities  angd (profitability, sales increasment and rate | of
business performance exports/total sales
Marketing Investigate the effect of senioFormal cross-functional integration policies (Song,
management policies on thewas found to promote marketing-Kawakami, &
effectiveness of the manufacturing involvement. Team leaderStringfellow,
marketing-manufacturing autonomy, team rewards, and job rotatjon 2010)
interface. were found to promote marketing
involvement in the United States but not|in
Japan.
Design Analyze the interdependenc&he choice of interaction (Adler, 1995)

between manufacturing andmode within each
design in project development.project phase is hypothesized to depend on
the novelty of the product/process fit
problem, and the relative importance |of
coordination effort across the three project
phases is hypothesized to depend on |the
analyzability of the product/process fit
problem.

R&D Analyze the influence of R&D R&D investments are highly associated wjtfEttlie, 1998)
intensity on manufacturing market share improvements and high levels
improvements of computerization in manufacturing.

Chart 3 — Benefits, conflicts and strategies from Mnufacturing-others functional areas’
involvement.
Source: elaborated by the author.

According to the Chart 2, in spite of several cgtdewhere manufacturing
involvement was called to attention, few of thenravdedicated to analyze its performance
when the NPD’s process was the central subject.ekptanation for this scenario lies on the
understanding that managers had about the mantifegtwle and its minor contribution in
NPD’s process (Pisano & Wheelright, 1995).

Thus, for a long time the manufacturing involvemantNPD process was taken as
coadjutant, with no expression, while marketingsign and R&D had the great voice on the
decision making (Calantone et al., 2002), so thahagers of high-technology companies
were more willing to target investments to R&D, @ true source of advantage and
innovation, than face the hazards of investing manufacturing plant and become interiorly
focused (Pisano & Wheelright, 1995). The manufaat) secondary role in NPD’s process
was most due to its process’ inward view that, etiog to others functional areas, could

hamper the ideation (Gerwin, 1993).
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Hence, conflicts were evidenced between manufaguaind other functional areas
once they have different approaches, understandingsgoals; as for instance the stormy
historic relationship with marketing personnel. tims relationship, manufacturing staff
usually offers information about the existing ress and capabilities and how the new
product would fit into the current production mikarketing staff, in turn, are more
concerned upon the market potential, creation of features and functionalities to the
products and communication with customers (Swin8dag, 2007). This is akin to say that
manufacturing staff would prefer to produce londchas with few design changes, few
different models that are easy to manufacture arnth Wittle customization, since
manufacturing is recompensed by its efficiency, levitihe marketing staff would prefer the

opposite, once its recompense comes, basically, iinoreased sales (Calantone et al., 2002).

In spite of those conflicts, scholars have poirged that the manufacturing’s inward
view, as the focus on techniques, efficiency, cdpias and production details (Gerwin,
1993), is in fact a resource that overcomes thdictssince it fosters returns that satisfy not
only itself, but also its partners (Hausman et2002) and the business as a whole (Hausman
et al., 2002; Paiva, 2010; Swink & Song, 2007).sTsiatement is in line with the Social
Capital Theory's presumptions once the distributbdrbenefits that were acquired from the
involvement with partners represents the resultsnaestments in social relationships that
work as mediating between members and upper se@@tturdieu, 1980; Coleman, 1988).
Taking in mind the results accrued from that ineohent, the misrepresentation of the
manufacturing in NPD’s process is recognized asissing link in the cross-functional

integration (Calantone et al., 2002).

Anecdotal evidences have shown that involving mactufing become the NPD’s
process faster, more efficient and more effectmach in turn influence on the product cost
that will put that company at some advantage owenpetitors. Consequently, the products’
launch happens more smoothly and its commerciaizahore easily (Pisano & Wheelright,
1995).

Studies have also shown that because other fuatteoeas don’t know much about
the manufacturing’s process, they tend to créatetionalities and features for the new
product that are not viable to be produced in tineenit manufacturing process, causing the
waste of resources in the product’s design. Thaolving the manufacturing in NPD’s

process may avoid the waste of resources deployedther functional areas in products
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design that are not feasible to manufacture (Céafkujimoto, 1991; Clark & Wheelwright,
1993).

In addition, manufacturing involvement speeds N#D’s process by aiding in the
product prototype development and its test. Thaasothe prototype is tested and approved,
the sooner the production ramps up, implicating cmsts, productivity, quality, market

penetration, customer’s satisfaction and salesaf@ahe et al., 2002).

Thus, the manufacturing involvement in NPD’s precesgems to be critical for
companies that desire keeping competitive at maslkate once the global competition and
the consumer’s requirements have suggested thapamoes must keep improving their
production process to deliver quality and functidpaat low cost to preserve their

competitive advantage (Tse, 1991).

In this line, the production process’ improvementain outcome of the demand of
products that require superior process and thaappeopriately targeted to the customers’
requirements, leading the company to deliver qgalitd function, since the products features
are narrowly associated with process improvememgsafo & Wheelright, 1995).
Consecutively, when the manufacturing enhancepittices, routines and methods of
production in order to adjust to the market requiats, it starts a process of continuous
improvement (Tse, 1991; Zangwill & Kantor, 1998).

As continuous improvement may be understood asrganational orientation to a
sustainable focus on incremental innovation, it hasen widely recognized as a potential
source of competitive advantage by involving compbeganizational changes that may be
difficult to imitate by competitors (Bessant, Bultnélarding, & Webb, 1993).

2.2.3 Supplier Involvement into New Product Devetemt (NPD)

Supplier Involvement is a topic that has got tkterdion of scholars over the past
several years (Lockstrom, Schadel, Harrison, MogerMalhotra, 2010). The research
evolution about this topic started in the mid-eightafter evidence of superior performance in
the automobile industry in Asian manufactures dlierWestern ones, mainly when it comes
to product development cycle time, engineering agpe and product quality (Bidault,

Despres, & Butler, 1998).
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Previously, superior performance was understoodpdkver of practices of quality
management that were evidenced in Japanese mamefacfrom early eighties on (Garvin,
1988). In spite of some reluctance about the adopi quality management’s practices by
American manufacturers (Anderson, Ungtusanathai@cBroeder, 1994; Cole, 1998; Garvin,
1988), the entry of Japanese companies at Amentatket forced the local companies to
adopt those practices in order to respond the presd competition (Crosby, 1988).

In the early nineties, results from Clark and fgio’s studies came out showing
significant differences in supplier involvement faew product development in twenty
companies in Europe, North America and Japan. rébelts pointed out that suppliers were
involved in 30% of the new product development’ ®©cpss in Japanese automobile
manufactures, while that involvement was evideniced6% and 7% in Europe and North
American manufactures, respectively (Clark & Fuji;d 991).

Because Western manufactures had already adopted 3apanese manufacturing
practices, as Quality Function Deployment (QFD),nBan and Kaizen, the upper
performance of Asian manufacturers was creditetheécssupplier involvement in early stages
of the new product development. Those findingedlage North American and European
companies to consider early supplier involvemerthair new product development to reach

out similar results as verified in the Japaneseufaaturers (Bidault et al., 1998).

From this understanding, a body of scholars sttovivestigate outcomes accruing
from the early supplier involvement (ESI) in nevoguct development, mainly as regards to
product development time. Studies that were coeduitom this intention demonstrated that
even with ESI adoption in American and Europeanufasturers the results were not close to
what was expected, instigating investigation ahibet factors that surround the supplier
integration and that may influence the manufactyrerformance (Eisenhardt & Tabirizi,
1995; Zirger & Hartley, 1996).

Due to the expected results as accruing from sepipitegration, it was characterized
as a mechanism whereby it is possible to reacheretsults, and for this reason, it has been
seen as one of the forms to operationalize theaS@apital Theory (Adler & Kwon, 2002;
Carey et al., 2011; Lawson et al., 2008). Followihg principles of Social Capital Theory,
the relationship established between the manufacand the supplier is a spillover of long-
term investments that become a resource to bothiviesd companies to achieve their goals

(Bourdieu, 1980; Coleman, 1988).
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Matching Social Capital Theory’s perspective anel ¢bncept adopted in Operations
Management literature, supplier involvement is medi as a new or existing relationship
between the buyer and the supplier to strive benfdi both through collaborative activities
(Ellram, 1995), or the extend of responsibilitibattthe manufacturing company shares with
the supplier to develop subsystems (componentsiear products (Takeishi, 2001), or less
specifically, as a division of supply chain intetgpa that’s related to upstream part of supply
chain (Lockstrom, Schadel, Harrison, Moser, & Mathp 2010). Others definitions about

supplier involvement follow in the chart 3.

Authors Definition Journal

(Das et al., 2006) Supplier integration is a statesyncretism among thgJournal of Operations
supplier, purchasing and manufacturing constituefitan | Management
organization.

(Narasimhan, Swink, Supplier integration is the process of acquirind aharing| Decision Sciences
& Viswanathan, 2010)| operational, technical, and financial informatiomds
related knowledge with the supplier and vice versa.

Koufteros et al., 2005)| Supplier integration refeershe supplier involvement intp Decision Sciences
manufacturer’s innovation process, as well the etiea
of general innovation tasks as the development| of
components and subassembilies.

Chart 4 — Supplier Integration’s definitions
Source: based on literature review

Attending the research call implicit in Eisenharttal'abrizi (1995) and Zirger and
Hartley (1996)’s studies, a body of researcherersmuggled to elucidate factors that could
favor or hamper the supplier integration, as fostance the antecedents of supplier
integration, supplier selection’s process and mattey factors, that in turn, might offer
explanations about the results dissimilarities leetwJapanese and worldwide manufacturers.

In this line, antecedents of integration are repnéed by the reasons that incite the
manufacturers and suppliers to get integrated meto product development in order to get
superior performance. Studies that were performbduta it highlighted the buyer’s
technological uncertainty about product's composensupplier’s in-house technical
capabilities (Petersen et al., 2003), supplier bmsgatives, high proportion of parts
purchased (Bidault & Despres, 1998), manufacturapabilities to manage various internal
and external activities (Takeishi, 2001), supp$iaricreased knowledge about technologies
and buyer-side leadership (Lockstrom et al.,, 20183 the mains reason that takes the
manufacturer to get integrated. From the supplieisi, the expectance of highest benefits
accruing from the membership in the new productetigment’ team is a strategy to

outperform (Petersen et al., 2003).
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In general, the factors that incite the organaaito get integrated demonstrate the
sense of interdependence that each organizatisegess due to the inability to perform its
activities by itself (Das et al., 2006). As mengd previously, getting integrated is an
organizational decision based on the scarcity térival resources and the opportunity to
explore market demands (Van de Ven, 1976b). Onasathese factors reinforce aspects of
Social Capital Theory that are embodied in the Iveiment between organizations (Bourdieu,
1980; Coleman, 1988).

Integration process starts when manufacturers acliietia to choose suppliers that
will perform collaboratively activities, matchingith individual expectances and intended
results (Heide & John, 1990). According to PatersHandfield and Ragatz (2005), a
detailed supplier assessment, technical assesandnbusiness assessment are criteria that
influence the NPD team’s effectiveness and, in tanhances the design and financial
performance (Petersen et al., 2005b). Detail@gplgr assessment comprehends the degree
of familiarity with the supplier, supplier skillspotential to conduct entrepreneurial
marketing, involvement in innovation and interescommitting financial resources (Lettice,
Wyatt, & Evans, 2010; Monczka, Petersen, Handfi@ldRagatz, 1998). Detailed supplier
assessment was named by Song and Di Benedetto)(2808ualification of supplier’s
abilities and willing to invest on specific assets support the integration (Song & Di
Benedetto, 2008).

Technical assessment refers to the supplier's déapes to fill the existing gap
between the manufacturer’s current technologiestlamdew ones available on the market. In
others words, technical assessment is relatedpjglisu ability to get technologies that update
the manufacturer's competences to be applied in pr@gucts development, aiding to meet
the consumers’ needs and lower the uncertainty asuiag from the environmental
turbulence (Petersen et al., 2003; Petersen €005b; Ragatz et al., 2002). Last, business
assessment is associated to the agreement betwetsas @bout the expected results from
supplier integration, in terms of cost, qualityheduling, roles and responsibilities (Petersen
et al., 2005b).

Supplier assessment plays a critical role on sappklection due to risks incurred in
the relationship. Although the assessment doesgunatantee that supplier will not have

opportunistic behavior, a detailed selection magimize the chances of it occurring, mostly
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when the compatible production process that ingpantproduct quality, delivery capability
and cost is threatened by the flossy use of sugpdikilities (Stump & Heide, 1996).

Because integration involves sharing informatidre tevelopment of formal trust,
formalization of risk/reward contracts, establisimnef performance measurement and
engagement of top management in the relationship asay to mature and strength
relationship are needed (Gundlach, Achrol, & Mentt895; Ragatz et al., 2002).

Risks of opportunistic behavior get minimized whemestments are addressed to
specific assets that will guide the operations (Dy®97). The specificity of those assets,
under the Transaction Cost Theory (TCT)'s approacacts as safeguards that avoid
opportunistic behavior in both companies, oncedhassets are not feasible to be applied in
other relationships with other companies (Williamsb975). Thus, studies have revealed that
because of the high cost of transaction betweepligupnanufacturer, companies work for
optimizing the results of the relationship, levenggthem to upper performance in innovation
(Ganesan, 1994; Gundlach et al., 1995; Heide & J&BA0; Rindfleisch & Heide, 1997,
Song & Di Benedetto, 2008).

In the case of Japanese automakers, Liker and tborau(1996) identified that the
performance monitoring and the development of mMudegpendence to keep the suppliers
committed to the new product development's procesbsidize the success of those
companies (Liker, Kamath, Wasti, & Nagamachi, 1996)

Moderating factors that affect the integrationfpenance, mainly when it refers to
product development were also focus of some studie®ng those factors, the moment that
the supplier is integrated into the project, type degree of supplier’s responsibilities in the
project, existence of shared structures, communitdtetween companies, agreements about
intellectual property and alignment of organizaéibgoals in relation to the outcomes are
highlighted and were considered relevant to conmgmdtihe nuances of supplier integration’s

performance into new product development (Likealet1996; Primo & Amundson, 2002).

The moment wherein the supplier is integrated isgmized in five generic stages of
new product development. These stages are intardept and overlap in some points,
ranging from product’s idea generation to produptstotype building. The series of stages
follow in the Figure 1.
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Business Product/proces Prototype build,
Idea generation: voice /Technical dei%%t/gé?]ﬁ?? [service test and pilot/
the customer assessment develo mentp engineering and ramp-up for
(preliminary P design operations
[ POSSIBLE SUPPLIER INTEGRATION POIN" ]

Figure 1 — New Product Development process
Source: (Handfield et al., 1999)

Product development process starts from the gatpenf information about
customers’ needs and product functionalities, datmn of estimated production cost and
discovery of technologies that might support thedpiction. This process is followed by the
product’s business assessment and the sightingabinical solutions to develop product
specifications that match with customers’ expecteti Then, product concept and its
specifications are defined, the design is createdl & prototype is tested (Handfield et al.,
1999).

Associated with the product development’s stagesl$eof responsibility are discussed
between partners in order to define each one’s irolthe whole process. The supplier
responsibility is a function of the complexity tietactivities that are shared and the formality

of the integration.

Starting from less complex activities, as the désaon of the product specifications
and customers’ requirements, suppliers assumefammal integration and don’t participate
of the design and specifications decisions. Therinediate level of supplier responsibility is
related to the information and technology sharingd goint decision about design
specifications. Last, with high responsibilitypgliers have a very formal integration and the
product design is primarily supplier driven. Thdse&els of supplier responsibility were
termed by Handfield and coauthors (1999) as wigiay and black box, respectively
(Handfield et al., 1999).

Empirically, Koufteros, Cheng and Lai (2007) testkd influence of the three levels
of responsibility on product innovation. The reéswdhowed that only gray-box integration
(intermediate level) influences positively the piotlinnovation (Koufteros et al., 2005). In
addition, Primo and Amundson (2002) provided intghhat the level of supplier's
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responsibility in NPD project is related to thehmical difficult of the project. Thus, the more

difficult technically the NPD project, the greatbe supplier's responsibility in the project

(Primo & Amundson, 2002). Considering the momédrdt tsupplier integrates the NPD

project and the level of responsibility assumedhmsy supplier, evidence points out that the
earlier the supplier is involved into new produetdlopment, the greater its responsibility for
product design (Hartley et al., 1997).

The results of the supplier integration are mmaliin the short and long-term through
the cost reduction, increased productivity, prodgaglity improvements, adherence to
product cost targets, adherence to developmentdisidgdherence to development schedules,
increased speed of new product development, inmvaapacity, radical innovation and
time-to-market (Afuah, 2000; Bonaccorsi & Lippayiri994; Clark, 1989; Cousins &
Lawson, 2007; Gupta & Souder, 1998; Hoegl & Wagr#805; Perols, Zimmermann, &
Kortmann, 2013; Primo & Amundson, 2002; Ragatz.etl®97; Song & Di Benedetto, 2008;
Swink, 1999; von Hippel, 1988).

In general, those outcomes, which symbolize impnoents on operational, marketing
and business’ performance (Cousins & Lawson, 2680imo & Amundson, 2002; Ragatz et
al.,, 1997; Wasti & Liker, 1997), are taken as Buif the supplier's experience and
information about components and alternative teldgies to develop the new product
(Ragatz et al., 1997) and are moderated by therfatisted previously. Supplier involvement
into new product development is highly correlated the information exchange and
anticipation of new technologies, that in turn, moye the operational performance and

increase the speed of new products introductidheamarket (Liker et al., 1996).

Information exchange between supplier and manufect aids the earlier to
understand the latter's needs and provide insitjaisdrive the manufacturer to reorganize its
internal resources, optimize and get efficiencytleem to adapt to external requirements and
respond proactively to the market needs (Handfeldl., 1999). In this process, engineers
from both involved companies get into frequent camioation to exchange information
about product specifications and development diesysnterfaces (Koufteros, Edwin Cheng,
& Lai, 2007; Mahoney, 1992).

As manufacturers that are closely linked to theuppliers into new product
development are more susceptible to gather extemnfdrmation about successful

technologies which were used, developed, implendeotesold by suppliers, they get aware
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about technology industry trends (Corswant & Tun2@02; Gatignon & Robertson, 1989;
Perols et al., 2013). In addition, supplier gnegion and new technologies anticipation are
strategies that are closely interlinked, whereim pnesence of one takes the manufacturer to
get the other one. Supplier integration and newrtelogies anticipation have positive
complementarities on manufacturer results, espgcaal operational performance that is
measured by quality, delivery and process flexip{iNarasimhan et al., 2010).

As in Perols and coauthors (2013), our researoBiders that supplier integration into
NPD does not act directly on the results when ime® to marketing and business
performance, yet its influence is mediated by thiea@cement on manufacturer’s operational
process and new technologies adoption. In otherdsyocontinuous improvements and
anticipation of new technologies work as mediatuagiables between supplier integration
and NPD'’s performance.

2.2.4 Customer Involvement into New Product Develept (NPD)

Customer involvement into NPD is not a new strategiproach. The need to integrate
customers into NPD process was perceived aftereaggs of consecutive failures in the
industrial production in the mid-1960's. Becaudetlos context, several studies were
performed in order to elucidate the factors thatl@édoth foster or hurt the NPD’s success
(Cooper, 1979).

From an extensive literature review spanning factbiat could influence the NPD
performance, Cooper (1979) found out that the ctamation of the customer’s needs in NPD
process provides a unique and superior productntlasath with their expectations, being the
most important factor that drives the NPD to thecsss. Uniqueness and superiority mean
offering an innovative product with inimitable feads that satisfy the customer needs, with
cost and quality more appealing than the compé&itoducts (Cooper, 1979).

As customer involvement has been updated from y@ssidience to active players
(Prahalad & Ramaswamy, 2000), listening and integgaustomers have been recognized by
scholars as potential source of competitive adggn{@ampbell & Cooper, 1999; Feng et al.,
2010), successful strategy (Brockhoff, 2003) arukst practice in NPD (Dooley, Subra, &

Anderson, 2002; Enkel, Kausch, & Gassmann, 2005).
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Customer involvement has several overlapping dedims and it may be found under
diverse typologies in literature. In a broader seerustomer involvement refers to the
mediation between customer and the product desigiceps (Kaulio, 1998). More
specifically, it is defined as a formalized relatbip between a customer and a manufacturer,
including the performance of coordinated activitiesdevelop a new product (Campbell &
Cooper, 1999) or yet the extent that customersqggaate into a supplier’'s NPD from the
ideation to prototype testing stage (Eisenhardtakrizi, 1995).

In terms of typologies, customer involvement isrfdun the marketing, engineering
and operations management’s literature in diffesgays, as customer participation (Dong,
Evans, & Zou, 2008; Fuller & Matzler, 2007; Kelle®onnelly, & Skinner, 1990; Lin &
Huang, 2013), customer co-production (Arvidssor§&@®uttgen, Schumann, & Ates, 2012;
Hunt, Geiger-Oneto, & Varca, 2012), customer iratign (Flynn et al., 2010; Frohlich &
Westbrook, 2001; Gassmann, Kausch, & Enkel, 20HY &t al., 2010; Song et al., 2013;
Voss, 2012), customer involvement (Chien & Cherll@®0Hongyi et al., 2010; Johnson &
Changyue, 2008; Lin & Germain, 2004), customeratmation(Gemtnden, Heydebreck, &
Herden, 1992; Tsai, 2009), customer cooperationrddMeeren, 2009) and customer

engagement (Sawhney, Verona, & Prandelli, 2005).

Manufacturers which integrate customers into NP®@mcerned about the in-house
lack of information to act proactively on the mapace (Li & Calantone, 1998). Customer
involvement updates the manufacturer's informationdesign a product that satisfies the
customers’ needs and minimize the environmentakmamties (Calvert, 2003; Gales &
Mansour-Cole, 1995; Mason-Jones & Towill, 1997; Bbwet al., 1996). This sense of
customers’ dependence to perform activities arel dkpectation of benefits from the
involvement with them is supported by the Sociapi@@ Theory, which considers that in
absence of this relationship getting better reswibsild not be possible (Bourdieu, 1980;
Coleman, 1988; Koufteros, Rawski, & Rupak, 2010).

Thus, manufacturers which belong to industries ightiechnological turbulence, as
complex and sophisticated products, tend to integcaistomer to avoid the risks from
environmental uncertainties and minimize the cosfs production. In association,
manufactures which possess less formalized prdoegather information from the customer
and more formalized process to operationalize thidrmation are also more likely to
integrate the customers into NPD (Lin & GermainQ£2)0
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Besides product complexity and levels of formalmat that are considered
antecedents of customer involvement (Lin & Germa&dQ4), mutual commitment, mutual
trust, mutual adaptations and mutual relationshgmagement are also considered enablers of
the relationship. In general, mutual commitment &mdt support the involved companies
(seller and buyer) to avoid long contract negatiai while mutual adaptations and mutual
relationship management lead the partners to lgnkand matching capabilities that will
benefit both involved. The power of those mutuslders seems to be stronger when seller
and customers are located in different regions,twieans that more complex relationships

require more intensity of mutual enablers (Ritte&lter, 2003).

On the other hand, low intensity of customer ineohent offers risks to the
relationship representing a threat to the manufactperformance. Due to this contingent,
scholars have studied the risks that are oftenach estage of NPD and have also offered
methods to minimize them (Algesheimer, Borle, Dki@a& Singh, 2010). The illustration

of risks and the respective approaches to redwr #re depicted in the Chart 4.

NPD’ process Risks Methods

Appropriate collaboration method, e.g. IT
based or personal

Identification of Limitation to mere incremental Selection of the appropriate phase within the
partner innovation innovation process

Selection according to the qualification for
radical innovation

Customer integration in search field process
Integration of different customers in different
Start Serving a niche market only stages

Selection of the right customer group

Identification of the right customer

Design Dependence of Customers’ views Use of the appropriate integration method
Motivating customer to collaborate
Appropriate collaboration method

Cultural fit
Dependence of Customers’ demand| @areful selection of the internal project team
personality Attention to the roles played
Collaboration in Using and maintaining long term relationship
production Misunderstandings between customgis customers
and employees Careful selection which project benefits frgm

customer integration
Overcome the notinvented-here syndrome

End Loss of know-how Management of intelectual prop
Careful selection of the customer

Chart 5 - Risks and methods to minimize them in cuemer involvement into NPD
Source: Adapted from (Algesheimer et al., 2010;dtek al., 2005)
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Among those risks, the loss of know-how throughogi@l customer sounds to be the
most harmful to organizations because customers tadeg/ both the ideas and know-how
from a manufacturer to a competitor that will benéi@ed by the enhancement of its
innovative power. (Enkel et al., 2005). In thtenario, Enkel and colleagues (2005) argue
that worse than all those risks it's the risk of imtegrating the customer into NPD, since it
leads the manufacturer to offer products that wba'wvalued or appreciated by the customers
due to the lack of information from them (Enkebét 2005).

Customer involvement may assume three levels ofnotmment into NPD process.
According to Eason (1992, cited by Kaulio, 1998} thanufactures design for, design with
and design by customers. Each of those categoetpsres different degrees of partaking
from the consumer when interacting with the manwiaes’s design team. In addition, Kaulio
(1998) elucidated seven indirect methods of custanmtegration into NPD that are suitable to
each commitment category proposed by Eason anéteatsed to assure that the customers’
requirements do guide the NPD’s process (Kauli®98). The description of the

commitment levels and the integration methodsspldiyed at Chart 4.

Commitment Commitment Level's Methods Phase of the design
Level description process
Design for Products are design on behalf pf Quality Function Specification, concept
the customers Deployment (QFD) development, detailed

design, prototyping and
final product

Design with Different solutions/concept ar¢  User-oriented product Specification, concept
displayed, so the customers can development development, detailed
react to different proposed design design and prototyping
solutions Concept Testing Concept development
Beta Testing Prototyping
Design by Customers are actively involved Lead User Method Specification, concept
and partake in the design of thejr development, detailed

own product. design and prototyping
Consumer Idealized Design  Specification and Congept
Development
Participatory/Ergonomics Specification, concept
development, detailed
design and prototyping

Chart 6 - Consumer's commitment level and integrabn methods
Source: Adapted from (Kaulio, 1998)

The study performed by Kaulio (1998) that's summedtiin the Chart 4, demonstrates
that customer commitment to the NPD process is maleged to the degree of action on the
design phase that the customer is called to pattedethe number of design phases that the
consumer partakes effectively. Thus, in desigactonmitment, the product design is based
on information about customer behavior that is gatl through interviews, focus groups,
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clinics or observation techniques. Counteractinggrancommitment, as in “design by”,
customers act effectively on the design process,thmir action are specific to the design
stages wherein them were called to participateinasonsumer idealized design’s method
(Kaulio, 1998).

After integration some activities are often pemied jointly by manufacturer and
customer to develop new products. Thus, 34 aawithat range from very simple to very
complex were listed by Athaide, Meyers and Wilem@d®96) and grouped into eight
dimensions as follows: product customization; infation gathering on product performance;
product education/training; ongoing product supparbactive political involvement; product
demonstration/trial; real-time problem solving atsnce and clarifying the product’s relative
advantage. Based on these dimensions, the aushates that the relationship between
manufacturer-consumer, named relationship marketmgseller-led, but consumer-driven
(Athaide, Meyers, & Wilemon, 1996).

Thus, a market-orientation relationship enhancesatituracy of demand information,
reduces the manufacturer's uncertainty caused byetivironmental turbulence (Gales &
Mansour-Cole, 1995; Hung & Chou, 2013; Jaworski &K, 1993), enables a faster and
more efficient reaction to market changes, prosiatmovation (Sandmeier et al., 2010),
impacts on production planning’s time reductiontfReell, 1994), product quality (Hongyi et
al., 2010; Lengnick-Hall, 1996), delivery reliabfliand process flexibility (Feng et al., 2010),
decrease the time-to-market (Feng, Sun, Zhu, & IS&tH2; Filippini et al., 2004) and
consequently impacts on cost reduction, responesemf demand changes and customer
satisfaction (Flynn et al., 2010; Zhao et al., 2013herefore, customer involvement has a
significant positive influence on NPD performano&inly when it comes to marketing and

manufacturing performance (Chien & Chen, 2010).

The reason for those potential benefits lies onféoe that customers are the better
channels in the supply chain to translate insididsn the market into specifications and
conformities that will aggregate value to the prcdduDue to this reason, customers assume

the most powerful position in the supply chain gragion (Geminden et al., 1992).

The upper performance is better evidenced whermess are integrated in early and
late stages of NPD, during the ideation and prgetgtage. During the early stages
customers provide insights that are useful to tfuelyct conception and that will guide all

production process. In late stages, as the pnmtotgsting stage, major changes are not
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possible to be made, but gathering information allo@ prototype functioning enables the
manufacturer to make some adjustments that wilfeggge the value to the product (Gruner
& Homburg, 2000).

The explanation why customer involvement in middfeD stages does not impact on
the performance is related to the existing gap eetwthe customers’ expectations about the
product and the professional view of designers emgineering’s about what is feasible to
produce (Magnusson, 2003). Due to this contextufaturers are suggested to use external
information as a source of inspiration, but usertben internal resource during the design
and production stage to conciliate the customeegjuirements with the manufacturer

operational capacity (Gruner & Homburg, 2000; Maggan, 2003) .

Potential benefits from manufacturer-customer’sitrehship are optimized (besides
the level of commitment and the stage in which tstomer was involved) when the
customer is financially attractive and when the aofacturer controls the degree of integration
with customer. Financially-attractive customer® amore willing to invest on shared
structures, share information, developing trust emmmitment that potentiate the gains from
the relationship (Gruner & Homburg, 2000). Convitsenanufacturers must control the
customer integration due to the delay in the desfgmew products promoted by the excess of
information exchange between partners (Bajaj et24l04). This statement confirms the
Villena, Revilla and Choi (2011)'s approach, whicbnsiders that too much and too little
interaction with consumer (social capital) awakes dark-side of the relationship that hurts
the performance (Villena et al., 2011).

On the other hand, increased customer integratasnahpositive ripple influence on
the manufacturing performance. Thus, while projeeinagers seek for reduced customer
integration to mitigate the negative results frasdirect influence on design performance,
manufacturing managers seek for increased customegration to exploited its ripple

influence on manufacturing performance (Bajaj et2004).

Under these considerations, customer involvemetat MPD seems to be a very
complex relationship due to the set of variablest thust be managed and that affect the
progress of the relationship and the expected teesulhus, putting in touch the findings of
scholars which were mentioned previously, we cl#at integrating customers in NPD’s
stages sounds like a good strategy to reduce th@oamental uncertainties (Gales &

Mansour-Cole, 1995) and to enhance the NPD’ suceés it comes to marketing and
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manufacturing performance (Feng et al., 2010). uRe$rom the relationship might be even
better when customers are committed in all NPDacess Eason (1992, cited by Kaulio,
1998). Although integrating customers in all NPilages is desirable, performing activities
that are customer-driven offers risks that mightt lve performance (Kaulio, 1998). Hence,
manufacturers must perform those activities colmigplthe level of customer interaction
(Villena, Revilla and Choi (2011), balancing itsgaéve direct influence in some NPD’

stages with its positive ripple influence on oth@ajaj et al., 2004).

Regardless the degree of interaction between partegidence of cost reduction in
NPD process were not found by Feng, Sun and Zh@0d0]. Although integrating
customers in early stages of the NPD may be hetpfaletect flaws, minimize the redesign
and the cost of rework (Feng et al., 2012), thehaerisms to sustain the customer involved
into NPD are costly and technologically intensejclhtcounteract with the benefits generated

from the relationship (Feng et al., 2010).

In this line, in spite of what has been said albeatbenefits as accruing from customer
relationship, as its ripple influence on manufaciyrand marketing performance, little
attention has been given to its influence on fim@nperformance (Campbell & Cooper,
1999). After running a study that sought to corepasults between partnership projects and
in-house projects, Campbell and Cooper (1999) fommdthat partnership projects have no
improved results on financial performance by inwndv customer into NPD when this
relationship is treated directly. Hence, the arghwalled attention for the development of
further researches in order to unveil the mediatantors between consumer involvement and
NPD performance that lead the manufacturer to uppsults (Campbell & Cooper, 1999;
Haartman, 2013).

Thus, considering that the end user demands prigesity, shorter delivery cycles
and creates pressure for innovation, the customeashiement forces the manufacturer to
increase the process efficiency (Gemunden et@92)1by learning about technological issues
(Gatignon & Xuereb, 1997) and mobilizing the mautfirer to acquire resources and

technologies that are helpful to satisfy the cusiomeeds (Calvert, 2003).

New technologies, in this sense, have been rezednas a tool to increase the
manufacturer’'s information processing capacity ttesults in choosing a strategy that is
suited to the environmental pressures(Gemundeh, 9982). Manufacturers that are able to

adjust their organizational strategy to match vaeitlopted technologies seem to present upper
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performance when compared with manufacturers tbattdlo it (Dean Jr & Snell, 1996;
Skinner, 1984; Wiiliams & Novak, 1990). The alignmh&etween organizational strategy and
manufacturing technologies as a function of customelvement into NPD it's a source of
competitive advantage that might increase the owsts satisfaction index (Skinner, 1969;

Tracey, Vonderembse, & Lim, 1999).

Based on these comments and according to CampilCaoper (1999) and Bajaj
and colleagues (2004), this study considers thstbawer involvement has no direct influence
on financial, marketing and manufacturing perforogryet it has a ripple influence on them

via anticipation of new technologies.

2.2.5 Anticipation of new technologies

In previous sections we have discussed the redbahdead the manufacturer to get
involved with external and internal agents of sypghiain. All those reasons are related to the
manufacturer’ scarcity of resources to get be#suits in terms of operational, marketing and

business performance (Van de Ven, 1976b).

In general, scarcity of resources represents ttle dd information and technologies
that are crucial to update the manufacturer commgete to attend more precisely the
customers’ expectations and keep it competitivemarketplace. Because scarcity of
resources impedes the organizations to realizenkegonmental changes, it promotes a gap
between the manufacturer’s existing knowledge #edkhowledge available in the external
environmental, increasing the uncertainty and hgrthe performance (Daft & Lengel, 1986;
Tushman & Nadler, 1978).

Thus, involving customers and supplier into newdpict development has been
considered a strategic way to modernize the matwrfrccompetences (Handfield et al.,
1999; Powell et al., 1996), since such involvenpovides accuracy of information about the
environment (Flynn et al., 2010) and awarenesseohniblogies to improve the performance
(Corswant & Tunélv, 2002; Perols et al., 2013). rElfiere, considering that information and
new technologies adoption are accruing from the ufeserurer involvement with external
agents, both of them might be seen as a reprementat the acquisition stage of the

manufacturer’'s absorptive capacity (Cohen & Lewahtdi990; Zahra & George, 2002).

70



Manufacturing technologies are considered toolst ttonvert insights from the
marketplace into exploitable knowledge due its capdo decrease the uncertainty generated
by the environmental turbulence. They gather, @gecstore information and deliver product
or service that are according to the market expieos (Egelhoff, 1988 as cited by Kotha &
Swamidass; 2000). More specifically, manufacturiaghnologies have been defined as a
group of computer-based technologies (McDermottt&ck 1999) which are dedicated to
improve the manufacturing operations and therelgy ftm’s competitiveness (Small &
Yasin, 1997).

According to the area of application, manufacturieghnologies are classified under
different perspectives. Adler (1988) classifie@ ttmanufacturing technologies into three
categories: design, manufacturing and adminisgatiutomation. Technologies toward to
design automation are represented by computer @dgtheering (CAE) with focus on new
product development and enhancement of processwfsleturing automation, in turn, refers
to computer-controlled process, automatic storagégmatic manipulation of materials and
retrieval system. Finally, administrative autoroatencompasses the planning of resources to
the production, activity-based accounting and ameonitoring systems (Adler, 1988; Boyer,
Ward, & Leong, 1996; Zhou, Leong, Jonsson, & Sud@9.

Kotha (1991), in line, clustered the manufacturieghnologies into four groups:
product design technologies (PDT), process teclgmdo (PT), logistics/planning
technologies (LPT) and information exchange teabmies (IET). PDT are related to
product definition and the use of computer-aidedigie (CAD) and computer-aided
engineering (CAE) technologies; and PT are relatedhe monitoring and generation of
process associated with factory floor’s informatias flexible manufacturing systems (FMS).
In sequence, while LPT are associated with bothern@tflow and acquisition of raw
materials to the delivery of finished goods, thdl I&re toward to storage and exchange

information among product, process and logistichnielogies (Kotha, 1991).

By definition, technologies adoption is associagith improved competitiveness due
to its capacity to increase the manufacturing aradketing performance, but the mere
adoption of technologies does not guarantee thaufaaturers will experience such upper
performance (Chen & Small, 1994). Thus, scholagehstressed the importance of linking

the manufacturer strategic goals and anticipatidnnew technologies as a way to
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operationalize the actions proposed in the stratplginning and get better results from this
integration (Dean Jr & Snell, 1996; Skinner, 1984iliams & Novak, 1990).

Considering that each firm shapes its strategitsgaecording to the environment that
it faces, and that the strategy, in turn, influencethe technology acquisition (Wiiliams &
Novak, 1990), studies demonstrated what techndogeem to be more suited to the
manufacturer’ strategic choice. Thus, based orsttadegy dimensions suggested by Porter
(Porter, 1980, 1985), manufacturers that adoptifierentiation strategy and seek for being
unique in its industry by attending some featuhed tustomers perceived as important, tend
to invest in product design, information exchanganning, low-volume flexible automation
and high-volume automation technologies, which eonsvely influence positively on both

manufacturer’s profitability and growth (Kotha & 8midass, 2000).

On the other hand, there is no evidence of investsna any kind of technology when
manufacturers pick the cost leadership strategwiile & Snell, 1996; Kotha & Swamidass,
2000). This result sounds interesting once cabigion is taken as the principal justification

to acquire new technologies (Dean Jr, 1987).

In terms of manufacturing strategy, firms that piershe flexibility strategy are more
willing to invest in manufacturing technologies hase of potential loss of profits, as
accruing from not being able to deliver the prodticst, than by the increasing of
competition at marketplace (Tseng, 2004). Althodigé risks of loss of profits and the
acknowledge that manufacturing technologies alloveambine priorities as flexibility and
cost to improve the performance (Goldhar & JelinE®@3; Meredith, 1987), Boyer (1998)
found out that manufacturers which have focusedebility strategy have not invested in

manufacturing technologies or in infrastructurswpport it (Boyer, 1998).

The paradox between the acknowledgement of potdrdigefits from the technology
acquisition and the lack of investments on it,$saciation with inconclusive results about the
fit between strategy and technologies was justiigdKakati (1997) as the manufacturer’'s
strategic myopia and the distance between custdkegrscompetitive factors and new
technologies adoption. According to the same autRons still misunderstanding the
manufacturing’s strategic role owing to the narr@erception of the manufacturing
competences on the exploitation of opportunitiematketplace. In addition, firms that are
not integrated with external agents, specially tstomers, are not able to pursue the

competitive factors that are required by them (Kiad®97).
72



Additionally, the dissimilarities in the businessve#onment may influence on the
manufacturing technologies’ success and its impadirm’s performance. This context was
exemplified by Zhou and coauthors (2009) by depictositive influence of manufacturing
technologies investments on growth and profitabilit Swedish manufacturers, while the
same influence was not realized in firms from Spaga (Zhou et al., 2009). An other
possibility is regard to the internal process emwinent and the kind of technology that is
applied to each environment. Thus, as the proeegsonment is divided into jobshop and
assembly process, the different technologies amdteach process may act differently on the

performance, providing results that remain incosisle (Das & Narasimhan, 2001).

Moderating factors have also been considered whalyzng the anticipation of new
technologies on firms’ performance. In generag, dinganizational structure seems to play a
crucial role in supporting the new technology ssgscand in the improvement of the firms’
results. Thus, lower level of hierarchy (deceiredion) with large number of minor
decisions coming from a large number of individidgdpartments, less mechanist structure
(Gupta, Chen, & Chiang, 1997), high integratiorelef manufacturing managers into firm’s
strategic planning (Tracey et al., 1999), high leseeffort on multi-disciplinary planning
team and on developing human factors (Efstathialassou, Oxinos, & Antoniou, 2000;
Small & Yasin, 1997), high efforts on developmehteducational program for production
manager (Ishii, Ichimura, lkeda, Tsuchiya, & Naka?@09), employees’ perception about the
new technology functioning (Karuppan, 1997), maotufang manager's personal beliefs
about the outcomes from the technology adoptiom(@k & Johnston, 1993), top managers
support (Lewis, Ahlstrom, Yalabik, & Martensson,13) and people training (Hofmann &
Orr, 2005; Machuca, Diaz, & Gil, 2004), strongly deoate the anticipation of new
technologies—performance relationship. On the obtaerd, high level of formal documents
and routine process (formalization), specializati@upta et al., 1997) and firm size have
demonstrated weak moderation in that relationsBipaimidass & Kotha, 1998).

In short, the combination of strategic decision,ogeiss requirements and
organizational culture may act as enablers to tee technologies implementation and
moderators of the influence of technology adoptonperformance (Adler, 1988; Chung,
1991; Das & Narasimhan, 2001; Dean Jr & Snell, 1%@8ha & Swamidass, 2000; Small &
Yasin, 1997; Stock & McDermott, 2001).
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Due to the complexities inherent to acquisitionnefv technologies and the hazards
associated with, analytical models to implement rteehnologies that match with firm’
strategy, market expectances and some moderathgr$ehave been provided by a body of
scholars in order to elucidate the determinantsnahufacturing technologies’ success on
firms performance. The analytical models delivdoimation about the current operational
system and the kind of technology that might commglet the existing resources to get
optimal benefits from them (Chen & Small, 1994; tkflsiades et al., 2000; Kakati, 1997,
Mohanty & Deshmukh, 1998; Small & Yasin, 1997; Tam, Platts, & Koay, 2006; Voss,
1988). Since implementation is defined #se”user process that leads to the successful
adoption of an innovation of new technoldg¥oss, 1988, p. 59), it is performed in

phases/stages, which are named according to therayierspective.

A basic analytical model is depicted in the Figre

PRE-INSTALLATION INSTALLATION AND R POST-
COMMISSIONING COMMISSIONING

GO/NO GO WORKING

Figure 2 — Life-cycle of the process of implementain
Source: (Voss, 1988)

The implementation model proposed by Voss (1988})sstvith the firm’s background
that may influence the result of technology impletagon, involving strategic planning,
technical planning, workforce consultation, skillexisting technology and managerial
attitudes. The analysis of the firm background acated at pre-installation stage.
Sequentially, the installing and commissioning stag) related to the the development of
awareness about the available technologies anahaibehing between firm’s background and
the new technology. This stage ends when the psdsesorking properly. The last stage is
the analysis of the technology functioning andftivéher activities that are needed to update

the technical success to business success (Vd8).19

Chen and Small (1994), based on Voss (1988) medgbhasized the pre-installation
stage as crucial to the manufaturing technologeefopmance. Hence, the model porposed by
them starts with business planning and evaluatioproduction process, followed by the
monitoring of available technologies and finishiwthe pre-installation. To Chen and Small

(1994) the pre-installation stage compreends thesldpment of both organizational and
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operational plans and a financial justificatioratmuire the new technology. In others words,
at pre-installation stage all plant staff is commeated about the changes promoted by the
new technology, team group and trainning are empéasthe products that will be produced

are defined, the needed technical skills are ddfiand the potential financial benefits are
analysed (Chen & Small, 1994).

Other models that were proposed after Voss (1988pwed basically the same
structure, yet with different termilogies (Ahmed &ahinidis, 2008; Evans, Lohse, &
Summers, 2013; Laosirihongthong & Dangayach, 2082k & Chakravarty, 1992;
Ramasesh & Jayakumar, 1993). In Efstathiadesolieasd Antoniou (2002), the technology
implementation model encompass planning stagectsmie transfer, pre-implementation
stage and post-implementation stage (Efstathiaflassou, & Antoniou, 2002), while in
Kakati (1997) the model is formed by business asialyperformance gap analysis, physical
performance analysis and cost-benefit analysis é6ak997). Complementary Tan and
coauthors (2006) proposed a model to deliver as@atisupport system for manufacturing
technology investments, but the analysis of suchrtelogy on firm’s performance was not
treated (Tan et al., 2006).

In dynamic business organizations, the process nifcipating, investing and
implementing new technologies have presented bedselts in organization where there is a
learning enviroment. Thus, to maximize the chanoéssuccess in new tecnologies
anticipation, firms should be skilled to acquireldransform the knowledge that comes with
the new technologies and apply it in the routindsi{anty & Deshmukh, 1998). Therefore,
analytical models to implement new technologiesukhanclude some form of collective

learning as part of the process (Rumelt, 1984).

Because of fast changes on the marketplace anchébkd to sustain the firms’
competitiveness, firms must be constantly updateduathe new technologies that are
available to face and act proactively and, moreogsjoy the benefits of being the first of
introducing the product at market (Tseng, 2004husl learning environments are considered
crucial to keep the firm’s competitveness due sochpacity to emphasize the continuous
improvement process (Chung, 1991; Mohanty & Deshm@R98).

Continuous improvement has been taken in literaisrea practice that focuses on
process efficiency by searching constantly altéveamethods to improve the way that the

production is performed. As it is resulting fromaildeing environments, continuous
75



improvements’ practices call for the participatminall staff to analyze regularly their jobs to
foster great knowledge about the internal procéssy's capacity and current resources
(Adler & Clark, 1991; Mogab & Cole, 2000).

Connecting the arguments above, we posit that cipation of new technologies
works as a new knowledge that must be assimilagatidstaff and that this process becomes
faster when there is a learning environment to supg. In this process, continuous
improvement acts as a way to explore the new tdoggao optimize its results and get
efficiency from it (Ishii et al., 2009).

Once the internal processes are improved by thieigetion of new technologies,
upper performance is expected from it. Thus, betesults are perceived in work
standardization (Laosirihongthong, Paul, & Speed@)3), cost reduction, product line
breadth, delivery, products’ quality (Swink & NaiQ07; Tracey et al., 1999), productivity
(Chung, 1991; Slagmulder, Bruggeman, & van Wassenht©95), manufacturing lead time
(Tseng, 2004), reliability of operations and flakilp (Mohanty, 1993). Because new
technologies translate the insights of marketpiateexploitable goods, the benefits resulting
from it is also related to the accuracy of prodecimpany image (Laosirihongthong et al.,
2003) and level of customer satisfaction (Tracesi ¢t1999).

2.2.6 Continuous Improvement

Continuous Improvement is a very simple conceph wiide open application that has
been a starting point for companies the look fastanable competitive advantage through

better performance in the production’s process.

Its origin is dated about 1950, in Japan, when Acaeroccupation forces dedicated
efforts to help the country rebuild its industryesfa severe economic problem raised after the
Second World War. Thus, American experts were dmoug Japan to teach the local
executives about management training, quality d@aatisical methods in order to perform
scientific methods-based experiences to eliminatestev in the production process and
increase the profits (Terziovski & Sohal, 2000; gaill & Kantor, 1998).

In this process, Edward Deming, an American stei#st, lectured to Japanese

executives about manufacturing process emphasizangnportance of collect data, statistical
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reasoning and the learning cycle approach, oriyirtainceived by Shewhart in 1920 as Plan-
Do-Check-Act (PDCA), to improve the production pees and elevate the quality
performance (Terziovski & Sohal, 2000; Zangwillk&antor, 1998). Thus, the combination
of this elements gave rise to the sense of constamhncement on production process, as
termed as Continuous Improvement or Kaizen. Cantis improvement is rooted in
practices of Total Quality Management (TQM) to danfly organize, enhance and deliver

efficiency to the production process (Mogab & C@e00; Zangwill & Kantor, 1998).

Thus, as a direct result of TQM’s philosophy, coutus improvement (ClI)
encompasses the mass participation of the emplagylesgiovski & Sohal, 2000). It was
best evidenced at Toyota’'s facilities, when in orde keep the processes efficiency,
employees were encouraged to analyses regulaihyjdbs to find alternatives to improve the
way that they were performed (Adler & Clark, 199%4¢9gab & Cole, 2000). According to
Imai (1986) ‘the essence of Kaizen is simple and straightforwakdizen means
improvement. Moreover, Kaizen means ongoing impnevi involving everyone, including
both managers and workér&s cited in Terziovski & Sohal, 2000, p. 540).

Under this considerations, CI's definition religs the firm’s capacity to be constantly
focused on perform small improvements on ongoirge@ss, yet in high frequency, which
analyzed singly may not impact significantly on tiesults, but in aggregate mode represent
great contributions to performance (Bessant, @affgilbert, Harding, & Webb, 1994;
Mogab & Cole, 2000).

In spite of CI's origin is widely accepted amonghalars, Bessant and coauthors
(1993) revealed that continuous improvement wasnewusly taken as a Japanese invention,
once that practices involving changes in the pr®agere evidenced since the Industrial
Revolution in a Scottish shipbuilding company owrgdW. Denny and Bros in 1871. At
this company, employees were rewarded by improaimg tool, machinery or work method
to reach out upper performance in quality or lowduorction cost (Bessant et al.,, 1993;
Schroeder & Robinson, 1991).

Continuous Improvement was also evidenced at Naltidash Register Corporation in
1894 thought the deployment of a suggestion syst@twas called “hundred headed brain”
due to the amount of ideas got during the year. gb@& of the suggestion system was
involving the employees in the change processderoto find alternatives that could optimize

the productivity and improve the quality (Schroe&@éRobinson, 1991).
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Regardless to the CI origins (Japanese, ScottisAnwerican) its application in all
possible backgrounds highlights changes on routinegpper performance. According to
Bessant, Caffyn and Gallagher (2001), routine igts the way that the organization
performs its activities or the way that it doestéet So, continuous improvement acts on the
existing routines changing their process throughadification in the organization behavior
to support it (Bessant, Caffyn, & Gallagher, 2001).

Based on this statement, criticisms are raised wuehe binary state view of
Continuous Improvement and its short term actiinstead of a process that it is developed
along the time. In other words, the literaturdsfdiy considering the Cl as an overnight
process, wherein the organization has or has nateglecting the implementation time
(Bessant et al., 2001).

Once Cl is based on TQM, studies have strengthdmedempirical underpinning by
demonstrating the influence of quality managemept&ctices on continuous improvement.
Because CI is associated to unceasing small changescess and products, soft quality
management’s practices are significantly more arituon continuous improvements than the
hard ones(Jung & Wang, 2006). Marler (1998), m tdiound out that TQM training, work
design and flexible technology are significantlydapositively related to Continuous

Improvement (Marler, 1998).

Besides Total Quality Management, the concept afti@aous Improvement allows
connections with other constructs from distinctaorigational areas. Studies pointed out that
Human Resources policies may be related to Conismmprovement philosophy once CI's
practices encourage employees to be creative aminidted to the production process in
order to get efficiency (Jorgensen, Hyland, & Kafp2008; Langbert, 2000). Zangwill and
Kantor (1998), in turn, highlight that Cl and Leugp Curve (LC) should be handled together,
because while the Learning Curve works based omnisut experience from producing an
item to forecast when the production cost will dr@ suggests how to do it on ongoing
process, taking into account changes that optimjz#oing it better and faster (Zangwill &
Kantor, 1998).

In this line, the Activity Based Costing (ABC) dezd from Accounting section, when
combined with environments that stimulate the elygds to develop new improvements
(Moulton, Oakley, & Kremer, 1993) and possess marsgghat tell employees how to

improve (Reid, 1992), may provide information tieatiseful to get a competitive advantage
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through Continuous Improvement’s practices. Thifrmation includes the provision of
process information with indication of prioritieshe inspiration for appropriated

comportment and the gauging of the outcomes (B8] ; Turney & Stratton, 1992).

Continuous Improvement is also related to innovatichis relation happens mainly in
companies which strive for amplify its market shattending the customer needs and driving
its production process and new product developnbent (Irani & Sharp, 1997). Thus,
although innovation and continuous improvement egkatively close by its definition,
scholars have underlined the existence of a tenlinasthat delimitates one from other.
While Continuous Improvement is a function of ongpefforts on the status quo to perform
small progresses, innovation is the result of itmesits in new technologies or equipment to
step forward the status quo. Thus, investing imtidaous Improvement does not mean
spending capital on it, but it does mean invesimgeople who are going to be committed
with it (Terziovski & Sohal, 2000).

Due to the low cost to deploy ClI, this philosophgsaspread among the companies,
large and small ones, since there are no impedsrergpply it. Even with the ease to deploy
it, Continuous Improvement has been seen as syrdtesf lead the companies to the
Competitive Advantage (Hyland, Mellor, & Sloan, Z00ogab & Cole, 2000; Waeytens &
Bruggeman, 1994). According to what was mentiomedviously, The competitive
advantage afforded by the CI does not come fromdifiieulty of competitors to imitate or
copy this strategy, since its concept is quite ggnmot claiming by past experience and high
investment to implement it (Bessant et al., 19@mpetitive advantage comes, in fact, from
the struggle to maintain the CI at the same pamegathe years, what creates a barrier to the
competitors to go further and get advantage fro(Bessant et al., 1993; Bessant et al., 2001;
Bessant et al., 1994; Gieskes, Baudet, SchurirBp&r, 1997).

Evidences in Jordan manufacturing companies shat ttie adoption of CI as a
practice faced some problems related to measuregpeeiormance, time, culture, funding and
organizational commitment (Al-Khawaldeh & Sloan,0Zp. Hence, to be successful on
keeping the Continuous Improvement pace, firms rbeswilling to develop a culture that
provides a friendly environment that stimulates theployees to participate and be
committed to it (Irani & Sharp, 1997). In doing stcholars described a list of organizational
and individual characteristics that should work eamblers of continuous improvement’s

culture creation, as follow:
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Organizational Characteristics Individual Characteristics
- free information flow between managers and - A clear initial view of the expected results;
employees; - ability to get support from both managers and
- frequent contact between work sectiops, colleagues;
emphasizing the vertical relationship; - courageous employees (take risks);
- Emphasis on training and education |of - ability to handle interference or opposition|to
employees; the project;
- working in teams or small-group activities - Being an informal leader among the workers;
- share credits and recognize worker’'s |CI - Bringing social life into the workplace as
efforts; much as practical and
- making the workplace a place where - force of character to keep the initial
employees can pursue goals; enthusiasm of the project.
- supportive managers who provide necessary
resources for innovation,
- standardizing the production process; and
- managers who make time available for
innovation.

Chart 7 — Organizational and Individual characterigtics for Continuous Improvement’s culture
creation
Source: (Irani & Sharp, 1997; Mogab & Cole, 2008rziovski & Sohal, 2000)

The list of organizational and individual charaidies that generates the culture for
CI's practices reinforces the proximity that otlaeeas possess with Cl by providing support
to its execution. According to the Chart 6, Humas®&urces’ policies seem to be very helpful
to foster a culture for Cl, to implement and maimig since this processes requires training,

communication, interaction, proactivity, rewardsl akills to perform it (Langbert, 2000).

Beyond of a culture towards to Continuous Improveinthe standardizing has been
appointed by scholars as a critical practice tmstuees that employees are in tune, dealing
with the same set of information at their work istat Because ClI's practices encourage the
staff to be creative, take risks and introduce gkanthe lack of standardizing causes a
disarray in the production process caused by derergs of improvements at different work
stations. Thus, standardizing acts as an equatiaethat all employees have the same

information to perform the activities (Mogab & CpRO00).

To minimize the chances of chaos in the producpoocess, interaction among
workers through discussion circles and forums tesala brainstorm, wherein each one has
the possibility to share with colleagues his/herasl problems faced at the work station and
technological information of the whole process. ughbeing aware about the big picture,
employees are more able to suggest improvemerttbehafit not only a work station, but the
process as a whole, resulting in more agreemenh@morkers and in fast implementation of

the new improvement. To summarize, as more agneisnabout details and opinions of
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improvements, the more effortlessly its deploymieappens (Allen, 1977; Mogab & Cole,
2000).

As employees and units are able to share infornmadad reuse the existing
knowledge about process and products, it is exgdoteeduce the product development time,
tooling and manufacturing costs, time to marketprione the quality performance, increase
the productivity, the delivery reliability (Chapmatyland, Jenkins, & Sloan, 1997; de Ron,
1998; Gieskes et al., 1997; Jaber, Bonney, & Qddfr2010; Terziovski & Sohal, 2000),
customer satisfaction, safety and work conditiameployee commitment towards change,
communication, cooperation (Coughlan, Harbison, nigoole, & Duff, 2001; Middel,
Weegh op de, & Gieskes, 2007) and supplier andmests relation (Al-Khawaldeh & Sloan,
2007; Coughlan et al., 2001).

It is akin to say that Continuous Improvementuefice the results of the new product
development in terms of marketing and operatioealgpmance. Operational performance is
related to low inventories, high-quality levelswigroduction cost and short delivery times,
and marketing performance, in turn, is associatethé understanding about the customers’

needs, customers’ satisfaction and time to madeeRon, 1998; Turney & Anderson, 1989).

2.2.7 New Product Development (NPD)’s performance

Product development is the rationale by which canmgs are in constant competition
(Clark & Fujimoto, 1991). Once firms are unablectantrol fully the technical and market
changes, product development has been one of the waleliver competitiveness due to its
capacity to influence on the adaptation and renesfdhe firm, matching with the market

evolving and technical conditions (Schoonhovenefmrdt, & Lyman, 1990).

Thus, firms which introduce new products at markepect to treate technically
superior products with unique features for emergmg@rkets, with an ultimate goal of
becoming the product and market leaders withinrtrespective industrié{Souder, Buisson
& Garret, 1997, p. 439). Under this understandanget of meta-analyzes was performed to
find out independent variables that are relatethéonew product development performance’s
success and, consecutively, the firm’s competiggsnBrown & Eisenhardt, 1995; Montoya-
Weiss & Calantone, 1994; Verona, 1999).
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In a literature scan, Montoya-Weiss and Calantdi9®4) found out eighteen factors,
grouped into strategic, development process, makeronment and organizational factors,
that were appointed as antecedents of NPD perfareaReflecting about other studies, the
authors highlighted that in spite of the existigrelation between the results among studies,
there is a lack of methodological rigor in measyiPD performance, mainly in respect of
internal validity (Montoya-Weiss & Calantone, 1994)

Brown and Eisenhardt (1995), in turn, mapped pastearches on product
development and identified three theoretical stedhat, although overlap themselves in
some points, are distinct by considering agents fdifferent environments. These agents are
supposed to have influence on the success of nesupt performance, which was measured

by operational and business/financial performaBcewn & Eisenhardt, 1995).

The first stream is the “product development aomal plan” that focus on internal
and external independent variables in product dgweént that might impact on marketing
and business performance. The second stream isdhdiproduct development as
communication” and its main goal is elucidatingiables related to external communication
to improve the operational performance. Finallye tthird stream is entitled “product
development as disciplined problem solving” ani itentered in factors inherent to internal
communication, learning and cross-functional teandsvelopment as antecedents of

product’s operational performance (Brown & Eisenlbat995).

In addition, Verona (1999) provides a structureat@lyze the product development
performance supported by the resource based-vidwcording to the author, technical
capabilities, external integrative capabilitiestemal integrative capabilities and marketing
capabilities, under the managerial support andfithe capacity of learning, may affect the
product development performance in terms of pro¢assrational performance) and product

effectiveness (marketing performance) (Verona, 1999

To summarize, the results from these three meabyaes upon product development’s

literature is depicted in the chart 8.
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Authors

Independent Variables

Mediating Variables

Cependent variables

(Montoya-Weiss &

Strategic factors; Developme

Nt

New product

172}

Calantone, 1994) | process factors; Market performance (indicator
Environment factors not mentioned)
Organizational factors

(Brown & | Team Composition; Team Product Performance:

Eisenhardt, 1995) -
Rational Plan mode

- Organization of work; Senio
management support; Prody

Profits
Revenues

[

effectiveness; Market Market share
characteristics; Customer
involvement; Supplie
involvement
(Brown & | Project leader’s power Team composition; TeaRroduct performance
Eisenhardt, 1995) + internal communication Technical
Communication Team externa performance
web model communication Team
performance
Senior
management
performance
Quality
Budget
Efficiency
(Brown & | Supplier involvement; Vision Team organization of Operational performancg
Eisenhardt, 1995) +and power of project leadef;,work; Team interna Speed
Problem-solving Senior management contrglcommunication Productivity
model Team composition
Product Concep
Effectiveness
Product
Integrity
(Verona, 1999) Managerial decisions; Firmp'§echnological capabilities Product performance
learning capacity ;External integrative Product
capabilities; Internal effectiveness
integrative  capabilities Process
Marketing capabilities efficiency

Chart 8 — Antecedents of New Product Developmentjgerformance
Source: elaborated by the author

As depicted in chart 8, the results of the metdysis are consistent among them

once provided common antecedents of NPD succds$e main difference between the

approaches of each author is the rationale behimol @@mes first in the path analysis. In

others words, there is a mismatching about whiaabkes assume the very independent

position and which ones assume the mediating nolled path analysis of NPD performance.

More recent studies have strengthened the resubiwrsin those meta-analysis and

have also identified other antecedents that coal@rf or hamper the NPD’s performance.

Thus, higher level of satisfaction of top-level ragars about the NPD efforts, marketing
skills, NPD proficiencies, customer-driven NPD (@goPae, & Zhou, 2006; Kahn, 2001;
Souder et al., 1997), knowledge management methgaementation, high technologies

adoption (Jeong et al., 2006; Liu, Chen, & Tsaip®)0 firm’s innovativeness (Holahan,
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Sullivan, & Markham, 2013), internal and externahmnunication (Badir, Buechel, & Tucci,
2008), cross-functional coordination (de Vissenlet 2010), information system capability,
intelligence quality (Bendoly, Bharadwaj, & Bharaaw2012), inward technology licensing
(ITL) (Wang & Li-Ying, 2014), environmental poles (Pujari, Wright, & Peattie, 2003) and
concurrent engineering (Koufteros et al., 2001)ehbgen considered as positive antecedents
of NPD’s performance.

On the other hand, the avoidance of ambiguitie®rmal department focus, inertia
(Adams, Day, & Dougherty, 1998) and open innovajwocess (Praest Knudsen & Bgtker
Mortensen, 2011) have presented negative influenceshe same event. Manufacturing
practices as quality function deployment (QFD) weaa significantly related to NPD

success/failures (Griffin, 1992).

In addition, yet according to the chart 8, proddevelopment performance has been
measured by academics through indicators that septethe overall firm's upper
performance, mainly in terms of operational perfance. In contrast, Griffin and Page
(1993) alerted that the measures used by manageassess the same event lies on the
evaluation of individual product success, whicle anarket share, volume, customer

acceptance and customer satisfaction (Griffin &&24§93).

Due to the dissimilarities in NPD measures betwaanagers and academics and also
between academics, there was a discussion amoontaschbout the best measure to analyze
the product development performance. The idea bethiis discussion was minimizing the
plurality of results when assessing both the siscees failures of product development and

make easier the generalizations across the inadistig (Burger, 1989).

Hence, during the Product Development and Managemasociation (PDMA)
International Conference, it was agreed that prodiegvelopment performance should be
analyzed under operational, marketing and finafimiginess aspects, which will vary
according to the company strategy. Accordingly, levirms that strategically dedicate little
focus on innovation put more efforts on measuriing tefficiency of new product
development; innovative companies evaluate theymtodevelopment by the increasing of
the firm’s growth (Griffin & Page, 1996).

Even with such convention among scholars, NPD perdoce’s measure still wide

open in the latest literature. Some studies havasared NPD performance as a single
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construct, covering indicators of operational, neting and business performance, while
others have chosen only some indicators of thosérmpeances to represent the NPD
performance’s construct. Thereby, NPD performaraslieen measured by total sales (Wang
& Li-Ying, 2014), time-to-market (Liu et al., 200®radnikar & Skerlj, 2006), growth in
revenues from the product, growth in profitabilafythe product (Li, Chu, & Lin, 2010; Liu et
al., 2005), process efficiency (Pujari et al., 20@8stomer acceptance, technical performance
(Jeong et al., 2006), manager perception of perfeatformance (Kahn, 2001), low
operational cost (Chen, Yeh, & Yang, 2006; Swin&lldri, & Pandejpong, 2006), speed of
product development (Cohen, Eliashberg, & Ho, 199@Xxibility (de Weerd-Nederhof,
Visscher, Altena, & Fisscher, 2008), quality (Gorbs Weerd-Nederhof, Pearson, & Cunha,
2003; Swink et al., 2006), lead time, productiviiywith market needs, profits, revenues and
market share, (Brown & Eisenhardt, 1995; Veron®9)9

Surprisingly, no studies have considered NPD perémce as a multi-dimensional
construct that embraces operational, marketingbaisthess performance. Thus, there are few
evidences of the relationship between those pedoo®s, in consequence, there is a limited
theoretical logic to support those relationshipso@ & Eisenhardt, 1995).

2.3 HYPOTHESES CONSTRUCTION

Since the theories and their respective operatiovaghbles were discussed in the
sections 2.1 and 2.2, this topic is dedicated toneot those variables and elucidate the
hypotheses that will guide this research. Basetheniterature review previously presented,
we’ll be building an model to analyze the influen@krect and indirect) of supply chain

agents on new product development and, consequémlgupply chain competitiveness.

The model structure starts with the firm’s guidateceooperate with partners and the
involvement of such partners into NPD. Involvingripers is a form to minimize the
uncertainties that hamper the process of new ptodecelopment. Once environmental
turbulence is defined as the degree of changdseicansumer’s preferences and needs (Daft
& Lengel, 1986); the higher the environmental tlebge, the higher the need to involve

partners both internally and externally.
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Environmental turbulence generates the lack of rmédion about customers’
expectations, components and technologies thattri@gt the company to offer products that
are not according to the market needs and, consdgutse its competitiveness (Daft &
Lengel, 1986; Tushman & Nadler, 1978). Under tlagpof view, we assume that different
levels of environmental turbulence moderates thaiomship between the firm’s guidance to
cooperate and the involvement of partners into pexduct development.

Before integrating externally, firms must integratbeir internal areas, as
manufacturing, design, marketing and P&D. As minkge design and P&D are usually
involved into NPD process; we opt for involving nuéacturing (as representative of internal
integration) as a form of having the right underdiag about the firm’s knowledge,
production capacity and resources to perform thé& NRConsidering that manufacturing
involvement is interiorly focused, such involvemdatds the company to realize the scarcity
of resources to perform the NPD’s project and thgethdence of external linkages to acquire

those needed resources (Gerwin, 1993) .

Hypothesis la: Firm’s guidance to cooperate inflees positively the manufacturing

involvement into new product development.

External linkages like involving supplier and custrs into NPD might be the fastest
way to update the firm’s capacity to develop newdpicts that are according to the market
expectations (Powell et al., 1996). The first agabehind it lays on the supplier ability to
provide information about the finest componentst thee better suited to the product
development as well as the new technologies thatamailable to enhance the production
(Handfield et al., 1999; Koufteros et al., 2005kdr et al., 1996). This process is also
complemented by the customer involvement due tocdpacity to provide accurate
information about the market and the customer'sdse@alvert, 2003; Li & Calantone,
1998). Thus, we posit that:

Hypothesis 1b: Firm’s guidance to cooperate inflees positively the supplier involvement

into new product development.

Hypothesis 1c: Firm’s guidance to cooperate inflces positively the customer involvement

into new product development.

The cooperation between the manufacturer and itegra is supported by the social

capital theory by considering that the cooperai®ithe result of strategic investments on
86



relationships with partners to overcome the scaroit resources and the uncertainties
generated by the environmental turbulence. Sti@atatyestments on relationships are,
basically, focused on outperforming to reach outualbenefits (Bourdieu, 1980; Coleman,
1988).

Once the supply chain agents are involved into N&igh one plays specific roles that
are according to the agreements made when they wahled to integrate with.
Simultaneously, the influence of those agents dates the manufacturer to move from its
status quo and search for alternatives that atedsto the information that was received from

them.

Agents, as customer involvement, provide insiginten market that pressure the
manufacturer to get efficiency in the process ferdbw prices, high quality, shorter delivery
cycles and innovation. As customer’s preferent@sges over time, the search for efficiency
in process becomes dynamic and hard to get it. ,Timasiufacturers are challenged to find
alternative new technologies to optimize the precasd offer the desirable requirements to
the market (Calvert, 2003; Gatignon & Xuereb, 198/ner & Homburg, 2000).

Hypothesis 2a: Customer involvement into new prteddevelopment influences positively on

the anticipation of new technologies.

Hypothesis 2b: Customer involvement into new prteddevelopment influences positively on

the operational performance.

Supplier involvement, in turn, encompasses the spkamd technical knowledge that
associated with new technologies acquisition esathle plans execution and allows getting
benefits from it. Thus, supplier involvement's efiveness may affect the degree of new
technologies adopted by the manufacturer to develepr products and vice versa
(Narasimhan et al., 2010).

Hypothesis 3a: Supplier involvement into new prdsluievelopment influences positively on

the manufacturer’s anticipation of new technologies

Supplier involvement also promotes the informatgiraring between partners and
excites the organizational learning that is crutmallearning-oriented companies to seek for
innovations (Hurley & Hult, 1998). Learning efferis represented by the acquisition,

assimilation and implementation of knowledge onaoigational practices through the
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reorganization of routines to improve operationsofSan, Lane, & White, 1999). Internal

reorganization based on external information to lgetter results has been named as
continuous improvement, which is defined as thestamt learning process to enhance the
process, products, schedules, capabilities anah¢datpy changes (Bessant et al., 2001). It is
akin to say that involving supplier into new protidevelopment leads the manufacturer to
exercise the continuous improvement and, in tunhaace the operational performance.

Thus, we posit that:

Hypothesis 3b: Supplier integration into new pradudevelopment influences positively the

manufacturer’s continuous improvement.

Hypothesis 3c: Supplier integration into new produdevelopment influences positively the

operational performance.

Finally, through the information got from exterm@rtners and bearing in mind that
the production process is a reply to the markatirements and that those requirements have
changed rapidly, involving the manufacturing intBDlimplies on constant enhancement on
production process. Constant changes lead the manuér to learn from new scenarios and
get ready to adapt its internal process accordingeww demands (Tse, 1991; Zangwill &
Kantor, 1998).

Hypothesis 4: Manufacturing involvement into newodurcts development influences

positively on the manufacturer’s continuous improeat and learning.

Hypothesis 4a: Manufacturing involvement into newdpcts development influences

positively on the operational performance.

Anticipation of new technologies (ANT) also plags important role on continuous
improvement. The main reason for that is that nfesturing technologies must be updated at
pace of market changes. This fast update seebes saccessful in environments where there
is a philosophy of constant enhancements and lear8wink & Nair, 2007; Tracey et al.,
1999).

As new technologies are new information from enxd@éenvironments and continuous
improvement is related to the processing of extanfarmation to improve internal process

and get commercial benefits from it, we assumeAiN& represents the absorptive capacity’s
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acquisition stage, while the continuous improvenmreférs to the assimilation one. Hence,

we hypothesized that:

Hypothesis 5a: Anticipation of new technologiesuirfices positively on the manufacturer’s

continuous improvement.

Once the internal processes are improved by thieigetion of new technologies,
upper performance is expected from it. Thus, betesults are perceived in work
standardization (Laosirihongthong et al., 2003)steceduction, product line breadth, delivery,
products’ quality (Swink & Nair, 2007; Tracey et,al999), productivity (Chung, 1991,
Slagmulder et al., 1995), manufacturing lead tifsefg, 2004), reliability of operations and
flexibility (Mohanty, 1993). Because new technokgitranslate the insights of marketplace
into exploitable goods, the resulting benefits fribis also related to the accuracy of product,
company image (Laosirihongthong et al., 2003) avellof satisfaction of customers (Tracey
et al., 1999).

In this same line, continuous improvement enhattoeefficiency of process resulting
in operational performance, that in turn, offersalgy, price, delivery and flexibility to
customers, affecting their level of satisfaction @cceptance of goods (Chapman et al., 1997,
de Ron, 1998; Gieskes et al., 1997; Jaber et@l0;ZTerziovski & Sohal, 2000). In short, we
posit that anticipation of new technologies andticmous improvement act complementary

providing both operational and marketing perforneanc

Hypothesis 5b: Anticipation of new technologieslugrices positively on the NPD’s

operational performance.

Hypothesis 5c¢: Anticipation of new technologietuigrices positively on the NPD’s marketing

performance.

Hypothesis 6a: Continuous Improvement influencessitipely on the operational

performance of the new product development’s psoces

Hypothesis 6b: Continuous Improvement influencesstipely on the marketing performance

of the new product development’s process.

Successful operational performance, through pragrigirocess, means lower prices
that lead to a great product success. Moreoveterfgsocess generates flexibility and time

shortening to product launch. Hence, products Wwigh operational performance are more
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attractive to customers since they are availaldtefaat market, offering uniqgueness and lower
prices, that in turn, influences on business paréorce (Brown & Eisenhardt, 1995). Thus

we posit that:

Hypothesis 7a: NPD’s operational performance infloes positively on the NPD’s business

performance.

Operational performance may yet have influencesnarketing performance. Low-
cost, unique benefits, high quality and productcgmations according to the market needs
are likely to be nice-looking to consumers, impagton their acceptance and satisfaction and,
consequently, on marketing performance (Cooper &ndchmidt, 1987, 1993; Kleinschmidt
& Cooper, 1991). Hence, we have:

Hypothesis 7b: NPD’s operational performance infloes positively on the NPD’s marketing

performance.

Finally, as a result of customer’s acceptance aatisfaction, the marketing
performance influences on the business performamaaigh the increased sales, profits,

returns on investments (ROI) and market share €i€gMaidique, 1990).

Hypothesis 8: NPD’s marketing performance influenpesitively on the NPD’s business

performance.

As mentioned previously, the test of those hypakesill provide more accurate
information about the supply chain agents’ influeon NPD, when they are analyzed jointly,
without flouting variables that moderate and intedmate such influences. Given the
complexity of the proposed analytical model, iteo$f a big picture view of NPD’s process,

starting from the firm’s guidance to cooperate anding with the business performance.

The illustration of the arguments presented anchtfpotheses created are depicted in
the Figure 3
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Figure 3 — Supply Chain’s proposed analytical model
Source: elaborated by the author
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3 METHODOLOGY

This topic is dedicated to the clarify the epistérgaal framing of this research, as
well as providing information about the data eolflon instrument, data collection, scales
validation, sampling and quantitative techniqueanalyze the data.

3.1 RESEARCH PARADIGM

The theoretical positioning of this research medl with the schemes proposed by
Burrel and Morgan (1979) to analyze the assumptairmit the nature of social science and

the paradigms for the analysis of social theory.

In terms of assumptions, Burrel and Morgan (1978®)ehpointed out that the social
sciences must be evaluated under four assumptarisldgy, epistemology, human nature
and methodology) which are related to the forms tha inquired phenomenon is seen and
understood. Each assumption, in turn, possessgsatischool of thoughts that classify them

into subjectivist and objectivist dimension. Thegue 4 depicts those dimensions.

The subjectivist The objectivist
approach to social approach to social
sciences sciences

Nominalism Ontology Realism
Anti-positivism Epistemology Positivism

Voluntarism Human Nature Determinism

Ideographic Methodology Nomothetic

Figure 4 — The subjective — objective dimension dfie
Source: (Burrell & Morgan, 1979)

Ontology refers to the discussion about the natdirne reality. Is it external from
conscious or a product of individual consciousndss®given or it is a product of the mind?

The answers to these questions classify the ontoliogo nominalism and realism.
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Nominalism is related to the abstract view of tleial world, wherein there is no real
structure to described it. Thus, the reality i names, concepts and labels that are used
to frame the social world. Realism, oppositelyndtathat the social world that is external to
the individual cognition is physical, real and tdoig. On the word of the realism, the social

world has its own existence and it isn't createdh®yindividuals (Burrell & Morgan, 1979).

Sequentially, epistemology is related to the fomast the communication must be
established and how the knowledge is received. ,Tépistemology is studied on the basis of
the positivism and anti-positivism. Positivismreta that the knowledge is accrued from the
regularities and causal relationships between isnbers. Under this point of view, the
knowledge is basically acquired instead of expenitme. Counteracting, anti-positivism
stands that the knowledge is received when thevichaials are straightly connected with the
studies’ activities and thus, it is experienceddad of acquired. In this line, anti-positivism

flouts the idea of objective knowledge as comimpfrthe science (Burrell & Morgan, 1979).

Human nature, in turn, is associated with the madehan that is presented in the
social theories and may be understood under thedmtént of the voluntarism and
determinism. Voluntarism refers to the autonomyg &ee-willed of man in regards to the
environment whilst the determinism is associateth veinonymity of man, with activities
totally driven by the environmental in which he ptaced. In other words, voluntarism
reflects the self-interest activities performed hyan, while the determinist reflects the

tailored made nature of man (Burrell & Morgan, 179

Finally, the methodology is allied to the threegpectives presented previously once
each of them has distinct methodological operatipat@gon, which might be ideographic or
nomothetic. The ideographic approach is basedhenidea of self-exposition in everyday
flow of live and getting inside situations of studyhat generates subjective knowledge about
the environment. On the other side, the nomotlegiproach lays on the importance of using
protocols and techniques to get measurable knowlealyd test hypothesis (Burrell &
Morgan, 1979).

Thus, based on the subjective-objective dimensgs dissertation is framed in the
objectivist approach by considering that the relaghip between organizations is strategically
thought, self-interested and has a purpose (detesm). Such relationship encompasses
information sharing and constant interaction betwpartners that promotes the knowledge

acquisition in both parts (positivism). The redaship, as firms’ social capital, result in
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benefits that are tangible for them, being realitedugh the increased competitiveness and
successful operational, marketing and businesoeaince (realism). Given this context,
this dissertation adopts the nomothetic approacimathodology, using surveys, tests of
hypothesis and quantitative techniques with thegarof scientific rigor (Burrell & Morgan,
1979).

In terms of presumption of the nature of soci®ysrel and Morgan (1979) have
classified it into regulation and radical changéneTsociology of regulation stands for
explaining the society unity and cohesiveness tjinothe regulation of human affairs.
Contrasting, the sociology of radical change sdeksffer explanations about the modes of
domination, structural conflict and structural cawliction that are inherent to the modern

society (Burrell & Morgan, 1979). The features atle nature are depicted in the Chart 9.

The sociology of REGULATION
is concerned with:

The sociology of RADICAL CHANGE
is concerned with:

a) Thestatus quo

b) Social Order

c) Consensus

d) Social Integration and cohesion
e) Solidarity

f) Need satisfaction

g) Actuality

a) Radical change

b) Structural conflict

c) Modes of domination
d) Contradiction

e) Emancipation

f) Deprivation

g) Potentiality

Chart 9 — The regulation — radical change dimensioof the nature of society
Source: (Burrell & Morgan, 1979)

Burrel and Morgan (1979) clarify that althousfiatus quas a feature of the sociology
of regulation, it doesn’t mean that the societgtetic. The real sense of status quo to this
approach is about the goal of such approach in retadeling thestatus quo Further
explanations were also target to the term “needfaation”, which is related to focus on the
individual satisfaction in the social world. Neeatisfaction is in stark contrast with the term

“deprivation”, once the later consider that theiglbsystem prevents the human fulfilment.

Under the regulation-radical change dimensiorhefriature of society, this research is
rooted in the sociology of regulation due to thatdiees imbued in the social relationship
established between firms. By involving partnenimiternal process, firms are willing to
satisfy their own needs through the social integnatcohesion and consensus. Thus, firms
are more willing to satisfy their goals that wikitefit them than private themselves from get
them (Burrell & Morgan, 1979).
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Finally, through the combination of the two dimems (subjective-objective and
regulation-radical change), Burrel and Morgan ()3¥8ablished four sociological paradigms

to analyze the social theory. Those paradigmsiaoe/n in the Figure 5.

THE SOCIOLOGY OF RADICAL CHANGE

Radical Humanist Radical Structuralist

SUBJECTIVE OBJECTIVE
Interpretative Funcionalist

THE SOCIOLOGY OF REGULATION

Figura 5 — Four paradigms for the analysis of soclgheory
Source: (Burrell & Morgan, 1979)

Considering the positioning of this dissertation the dimensions discussed
previously, the course of this study is place i Bunctionalist paradigm, which encompasses
elements of objective approach and sociology otileggpn. In short, this paradigm is highly
pragmatic by concerning to generate knowledgerthght be put to use (Burrell & Morgan,
1979). Thus, the theory the covers this dissertas taken with objectivist approach, rooted

in the sociology of regulation and analyzed from filmnctionalist paradigm’ standpoint.

3.2 RESEARCH DESIGN

This study is framed as both descriptive and daesaarch, cross-sectional and with
usage of quantitative method. The descriptiveaiesetakes into account the description on
characteristics of given samples without intentionexplain them. Moreover, descriptive
research is also concerned about the relationsbtprden variables in order to provide
associations and correlations, but not causal aceke (Rubin & Babbie, 2013; Stephen &
Bender, 2010). In the context of this research,seek to describe the influence of supply
chain agents on the new product development whenare analyzed jointly. In addition, the
establishment of variables connection through thet of hypothesis, although rare in
descriptive researches, leads to the understandfinihpe features of the sample that are

significant to establish those connections.
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Causal research, in turn, leads to the understgnthiat changes in the independent
variable might cause changes on dependent variabidhis kind of research, four conditions
must be taken into account: temporal sequence,riebio@m, not spurious association and
theoretical support. Temporal sequence meanghbahdependent variable (the cause) must
happen before the dependent variable (the effect)ariation stands that both variable must
be related to each other; not spurious associ&ioglated to the veracity of the relationship
between variables and that it is not related temstivariables else. To do so, others variables
must be controlled. Finally, theoretical supporegants a logical explanation about the

existence of relationship between variables (HajBhbin, Money, & Samouel, 2003).

As this research considers that the firm’s guigatw cooperate is an antecedent of
supply chain agents involvement into new produettigpment, and that the intensity of such
relationship is moderated by the degree of envimmal turbulence, industry and location;
and bearing in mind that the involvement of supgigin agents leads to the improved firm’s

absorptive capacity, we assume that there is atelationship between those variables.

This research is also classified as cross-sedtimneollecting data in a given point of
time, without the need of collecting data agaimogs-sectional descriptive analyses provide
an overview about some phenomenon, elucidatinfetiteres of such phenomenon. The data
is usually collected through surveys which enable gathering of primary data from the
inquired individuals. The data gathered througlveys are about beliefs, opinions, attitudes,
life style or even general information about théividual or company, as profits and number
of employees (Hair Jr. et al., 2003). Due to tbatext of this research (described in the
section 3.3) the survey procedures are totally @ppated with achievement of the objectives

described in the section 1.2.

To test such relationships we used quantitativehaws through the use of statistics
techniques, which makes feasible test of hypotha#esisribed in the section 2.3. Quantitative
methods beyond the test of relationship betweerahias are also related to the measure of
the variables that will be tested. Thus, quantieathethods are suited to test theories through

the relationship between variables (Creswell, 2010)
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3.3 RESEARCH CONTEXT

This dissertation is part of the global project eaniHigh Performance Manufacturing
(HPM), which began in 1989 in United States of Alceewith the aim of understanding the
emergence of Japanese factories in the UnitedsStAtethat time, it was believed that the
best U.S. plants could match Japanese transplasactices and performance, but that the
average U.S. plants would not compare well. Thasindgial group of researchers from the
University of Minnesota and lowa State Universignducted Round 1 of data collection
(Schroeder & Flynn, 2001).

There was soon interest from professors in othexmtcies who also wanted to
participate in this project by collecting comparatidata in their respective countries. With
research funding provided by the National Scienm@néation, the McKnight Foundation, the
Japan-America Friendship Foundation and other spenthe project evolved in breadth and
content (Schroeder & Flynn, 2001).

The Round 2 started in 1996 and beyond Japan a#d G&many, Great Britain and
Italy also participated in the data collection. n@uatly the project is in the Round 3 and
involves Japan, USA, Germany, Austria, China, Sd(bhea, Brazil, Italy, Spain, Sweden

and Finland.

The project is restricted to productive plants hglog to electronics, machinery and
transport equipment industries. The choice ofdheslustries is because their fast product
introduction at market, high levels of innovatidmgh clockspeed and are also considered as
transitioning industries. Due to this context, #spected that plants which belong to these

industries may present a range of operational jpesctind distinct performances.

Thus, the project gathers information about thetiplidity of attributes inherent to the
productive plants, raising the state-of-art of @pienal practices and comparing the results
between plants belonging to the same industria® fitte same country and cross-country.
This process establishes a rationale of best pes;tallowing manufacturer to update their

skills and keep competitive in the marketplace.

In Brazil, this project is conducted by the Protes&ly Laureano Paiva from
Fundacao Getulio Vargas (FGV) in partnership wittieos scholars from different Brazilian
universities.
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3.4 INSTRUMENT AND DATA COLLECTION

This study did not have a specific instrument abdaollection since the scales came
from the scales proposed by the HPM project. Tisosdes have been used for scholars that,
in somehow, are associated with some country leathrarticles figured in top journals of

Operations Management area.

The HPM’ scales were built through the contribatiof scholars around the world
according to their area of interest. Since 198%radwo hundred scales have been built,
encompassing thereabout 3,000 items. From thisofsecales, this study explores the
following ones: cooperation, supplier involvementstomer involvement, manufacturing
involvement, anticipation of new technologies, ammbus improvement and new product
development’ success. Those scales, except theoramuct development’ success, were set
up with 7 point-Likert scale as: (1) Strongly dissgj (2) Disagree; (3) Disagree somewhat;
(4) Neither agree nor disagree; (5) Agree somewbatAgree; (7) Strongly agree. The scale
of new product development’ success had differesponse option as: (1) Significantly
better; (2) Better; (3) Somewhat better; (4) Abthé same; (5) Somewhat worse; (6) Worse;
(7) Significantly worse.

The scales related to the same area were converiedjuestionnaires and were
targeted to a specific function in the manufacturdn the end of the process, twelve
questionnaires were built and are referent to atbog, human resources management,
information system management, inventory managenuirgct labor, plant management,
plant superintendence, engineering process, pratiwelopment, production control, quality

management and supervision.

3.4.1 Constitutive (CD) and operational definiti@D) of the scales

This section presents the definition and operatipa@on of the scales used in this
study. Such definitions seek to clarify the camstiand its form of measurement.

a) Cooperation
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CD: Cooperation is the act of integrating partnets routines, transacting resources, striving
to attain collective and self-interest goals andding task and functions among members
(Borys & Jemison, 1989; Pinto et al., 1993; Swinlsé&ng, 2007).

OD: Cooperation was measured through the managerseption about the company’s
guidance to integrate partners into internal rasin The operationalization of it follows in
the Chart 10.

Code Items of the scale Orientation Reference

COOPNO1 | We work as a partner with our supplierierathan having Normally scaled
an adversarial relationship.

COOPNO0O2 | We encourage employees to work togetheradioieve| Normally scaled
common goals, rather than encourage competitionngmo

individuals.
COOPNO3 | We work as a partner with our customers. rmidtly scaled| (Benton &
COOPNO4 | We believe that cooperative relationshipklead to better] Normally scaled| Maloni, 2005;
performance than adversarial relationships. Prahinski &

COOPNO5 | We believe that the need for cooperatiiatioeships| Normally scaled| Benton, 2004)
extends to both employees and external partners.

COOPNO06 | We believe than an organization should vaska partner Normally scaled
with its surrounding community.

COOPRO7 | Sometimes we encourage competition amompdpgees, in| Reverse scaled
order to improve their performance.

Chart 10 — Cooperation scale’s items
Source: High Performance Manufacturing project

b) Supplier Involvement

CD: supplier involvement is a new or existing riglaship between the buyer and the supplier
to strive benefits for both through collaborativaities (Ellram, 1995).

OD: Supplier involvement was measured in termsra€fices of supplier integration into new

projects. The items are depicted in the Chart 11.

Code Items of the scale Orientation Reference
SUPPNO1 | Suppliers were involved early in the desiforts, in this Normally scaled
project.
SUPPNO02 | We partnered with suppliers for the desfghis product. Normally scaled
SUPPNO3 | Suppliers were frequently consulted abdmutiesign of this| Normally scaled | (Chen &
product. Paulraj, 2004)
SUPPRO04 | Suppliers were selected after the desighifoproduct was| Reverse scaled
completed.
SUPPNO5 | Suppliers were an integral part of thegiesffort. Normally scaled

Chart 11 —Supply Involvement scale’s items
Source: High Performance Manufacturing project
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c) Customer Involvement

CD: Customer involvement is a formalized workimdationship between a customer and a
manufacturer which involves performing coordinatleselopment activities to develop a new
product (Campbell & Cooper, 1999).

OD: Customer involvement was measured in termsractiges of customer integration into

new projects. The items are depicted in the Chrt

Code Iltems Orientation Reference

CUSTNO1| We consulted customers early in the desffymts for this Normally scaled
product.

CUSTNO2| We partnered with customers for the desighis product. Normally scaled(Cua, McKone,

CUSTNO3| Customers were frequently consulted admutlesign of this| Normally scaled| & Schroeder,
product. 2001)

CUSTRO04| Customers became involved in this projabt after the Reverse scaled
design was completed.

CUSTNO5| Customers were an integral part of thegmesffort for this | Normally scaled
project.

Chart 12 - Customers Involvement scale’s items
Source: High Performance Manufacturing project

d) Manufacturing Involvement

CD: Manufacturing involvement refers to its papaiion on new product development, once
this activity is usually performed by marketing aR&D (Pisano & Wheelright, 1995;
Shapiro, 1977).

OD: Manufacturing involvement was measured througlbms which reflect the
manufacturing participation in the product devel@minstages. Its operationalization is
depicted in the chart 13.

Code Iltems Orientation Reference

MANUNO1 | New product design teams have frequent interagtitim the | Normally scaled
manufacturing function.

MANUNO2 | Manufacturing is involved at the early stsgof new product Normally scaled| (Ward,

development. Leong, &
MANUNO3 | The manufacturing function is key in impiog new produc{ Normally scaled| Boyer, 1994)
concepts.

MANUNO4 | Manufacturing is given challenging taskstive development Normally scaled
of new product concepts.

Chart 13 - Manufacturing Involvement scale’s items
Source: High Performance Manufacturing project
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e) Anticipation of new technologies

CD: Anticipation of new technologies refers to theanufacturer willingness to acquire
technologies that convert insights from the markeg into exploitable knowledge to deliver
products or services that are according to the etakpectations (Egelhoff, 1988 as cited by
Kotha & Swamidass; 2000).

OD: It was operationalized through the managericqgion about the firm’s guidance to

acquire new manufacturing technologies. Its itamesdepicted in the chart 14.

Code Items Orientation Reference
TECHNO1 | We pursue long-range programs, in orderatguire| Normally scaled
manufacturing capabilities in advance of our needs.
TECHNO2 | We make an effort to anticipate the pos#ntf new| Normally scaled
manufacturing practices and technologies. (Tracey et al.,
TECHNO3 | Our plant stays on the leading edge of teskinology in| Normally scaled | 1999)
our industry.
TECHNO4 | We are constantly thinking of the next gatien of| Normally scaled
manufacturing technology.

Chart 14 - Anticipation of New Technologies scale’gems

Source: High Performance Manufacturing project

f) Continuous Improvement

CD: Continuous Improvement refers to the firm's a@fpy to be constantly focused on
perform small improvements in ongoing process, igetigh frequency, which analyzed
singly may not impact significantly on the resultgjt in aggregate mode represent great

contributions to performance (Bessant et al., 188ggab & Cole, 2000).

OD: Continuous Improvement was measure throughraeager perception about the firm’s

guidance to improve internal process to get bettgults. It is shown in the chart 15.

Code

Iltems

Orientation

Reference

CONTNO1

We strive to continually improve all aspedf products
and processes, rather than taking a static approach

Normally scaled

CONTNO2

If we aren’t constantly improving and leag our
performance will suffer in the long term.

Normally scaled

CONTNO3

Continuous improvement makes our performare
moving target, which is difficult for competitors attack.

Normally scaled

CONTNO4

We believe that improvement of a processnéver
complete; there is always room for more increme
improvement.

Normally scaled
ntal

CONTNO5

Our organization is not a static entityt lmngages in

Normally scaled

dynamically changing itself to better serve itstousers.

(Flynn, Schroder
& Flynn, 1999)

Chart 15 - Continuous Improvement scale’s items
Source: High Performance Manufacturing project
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g) New product development’ success

CD: New product development success is associatiégll thve creation of technically
superior products with unique features for emergimarkets, with ultimate goal of becoming

the product and market leaders within their respecindustrie (Souder, Buisson & Gatrret,

1997, p. 439).

OD: New product development’ success was split ithoee dimensions and were
operationalized in terms of manufacturing, marlgtiand business performance. The

operationalizing items are shown in the chart 16.

Code Items Type of Reference

Performance

BUSINO1 Market share Business

BUSINO2 Overall profitability Business

BUSINO3 Return on investment Business

MARKN1 Customer satisfaction Marketing

MARKN?2 Overall commercial success Marketing (Brown &

MARKN3 Time to market Marketing Eisenhardt,

OPERNO1 Technical performance relative to spedifioas | Operational 1995)

OPERNO02 Ease of manufacturing Operational

OPERNO3 Unit manufacturing cost Operational

OPERNO0O4 R&D budget Operational

Chart 16 - New Product development’ scale items
Source: High Performance Manufacturing project

As the scales are part of a project which begad989, we had no access to the
articles that gave rise to the scales used instidy. In spite of that, the articles cited in the

column “Reference”, from the chart 10 to the chist totally support the items in their

respective charts.

3.4.2 Data Collection

Because the global nature of the HPM project, tirestionnaires were distributed to
eleven countries, as Germany, Austria, China, Sidhea, Spain, EUA, Finland, Italy,
Japan, Sweden and Brazil. In each country a leadsr elected who was responsible to
collect data. As the questionnaires were origyrddveloped in English, each country leader
translated the questionnaires into their local leg to collect the data. Before collecting
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data, it was requested to the country leadersattskate the questionnaires back to English
and compare the both versions, the original andrtreslated one. If the sense of the items
in each scale was preserved, the data collectionready to get started; otherwise, a new
more accurate translation was requested to adjesitems misunderstood. This approach is

taken as a mean to minimize the chances of megsdiffierent items all over the countries.

It was requested to each country leader to cotlata in at least twenty companies
belonging to the industries of electronics, macthyra transport equipment, with more than
one hundred employees each. After the data cmfedhe country leaders tabulated the data
in a spreadsheet and sent it to a database cotidindnich compiled the data and distributed

it to the country leaders involved in the HPM pobje

3.4.3 Sampling

Sampling is the part of the basic process of rebesr Administration. Through the
sampling is possible to investigate features fraputation’s subset to take conclusions about
it. (Hair Jr. et al., 2003).

The choice of companies was based on subjectivbadetas the country leaders’
network and convenience; thus no statistical methveere used. Thus, the sampling method
selection of the HPM project is not probabilistiedafor convenience. This method allows to
pick companies that are more available to be pharthe study and provide the needed

information (Hair Jr. et al., 2003).

As mentioned previously, each country leader wapassible for collecting data in at
least twenty companies. Those companies shoulcthdeio the electronics, machinery or
transport equipment industries and have as a mmimiu100 employees each. The choice of
the industries is related to their high level afonations, high index of product launch and for
being considered as transitioning industries. dilmaber of employees is associated to size of
the company that guarantee that it possess the areder investigation and also advanced
practices of production. The number of surveyedmames in the Round 3 is depicted in the
Table 1.
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Table 1 — Number of surveyed companies by countryhindustry

Industries
Country Electronics Machinaries Transport Total
Equipment

Austria (AUT) 10 7 4 21
Brazil (BRA) 5 8 9 22
China (CHN) 21 16 14 51
Finland (FIN) 14 6 10 30
Germany (GER) 9 13 19 41
Italy (ITL) 10 10 7 27
Japéo (JPN) 10 12 13 35
South Korea (KOR) 10 10 11 31
Spain (SPA) 9 9 10 28
Sweden (SWE) 7 10 7 24
United States (USA) 9 11 9 29
TOTAL 114 112 113 339

Source: Elaborated by the author

As Shown in the Table 1, there is homogeneity antbiegnumber of companies in
terms of industries, wherein 114 belongs to Elest®and 112 and 113 to Machineries and
Transport Equipment, respectively. When it comeotality, there is homogeneity among
Central Europe (62), North Europe (54), South Eer(@b) and America (51). Except Asia
that has 117 companies surveyed.

3.5 PROCEDURES FOR DATA ANALYSIS

In this topic we aim to describe the methods engioy the conversion of data into
knowledge. The process starts with a data revieverder to inspect the integrity and
coherence of the database and ends with the staltigichniques for testing the hypothesis.

We began analyzing the missing values containgbdrdatabase. Missing values are
understood by a way of any external systematic teteerespondent, as mistakes in the data
entry or problem in the data collection, or yet thusal of the respondent to answer certain
questions (Corrar, Paulo, & Dias Filho, 2009; Hair et al., 2003). Although difficult to
control those events, the occurrence of missingesleduces the sampling size and, in the
case of not probabilistic sampling, the results hihiget biased (Hair Jr., Black, Babin,
Anderson, & Tathan, 2009).

There are several recommendations about the metbddeat the missing values, and

in spite of some disagreements between scholanst dbe best method to do that, they are
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unanimous thatthe only really good solution to missing data peohlis not to have any
(Allison, 2002, p. 2). Thus, the main treatmemwtsrissing values are described below:

a) Deletion: eliminating the variables which possesgeat amount of missing values.
Researchers have claimed that 10% of missing vadutee limit of the acceptance of
the variable, otherwise, it should be deleted (&li2005).

b) Mean substitution: It calls for replacing all thessing data of a given variable by the
mean of that variable. It is considered both thestmmmmon and conservative
methods to treat missing values (Allison, 2002ybts, Gamst, & Guarino, 2006).

c) Expectation Maximization Imputation: It uses thexmaum likelihood approach to
estimate the missing values, that’s is very sintitaithe least squares linear regression’

results (Meyers et al., 2006).

In this study we choose the mean substitution agrththod for treating the missing
values under the argument that while some missaiigeg could be higher than the variable
mean, others could be the lower than it. Thuspseace of the real data, we assume that the

missing values should be treated as the mean ofati@ble (Meyers et al., 2006).

After that, we advanced with the descriptive stasto better understand the features
of the sampling. These features are observed thrahg analyses of the minimum,
maximum, mean, median, standard deviation, kurtasid skewness. The minimum and
maximum represents the amplitude of the respomeean, mode and median refers to the
data trend; standard deviation is related to tkpeaision of data; and kurtosis and skewness

are associated with the form of data distributidaif Jr. et al., 2009; Meyers et al., 2006).

The variables’ frequency distributions that compbansampling may differ in terms
of skewness and kurtosis. While skewness is theepty that identifies the data trend in
regard to the central point, kurtosis refers tordegf flatness of the data. Both are used to
analyze the normality that is an assumption of ivaltate statistical tests (Hair Jr. et al.,
2009; Meyers et al., 2006). Values below 3 forvaikess and 10 for kurtosis are desirable to

obtain a normal distribution (Kline, 2005).

After the data analyses, we moved to the measuremedel purification in order to
avoid the possible interactions between the measntand structural model. Thus, before
testing the structural model It is highly recommeshdo have a measurement model that
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presents acceptable levels of validity and religbilFornell & Larcker, 1981; Koufteros,
1999).

According to Anderson and Gerbing (1982), the mesment model is concerned
with the specification of observed items that foitme latent variables, while the structural
model is associated with the relationships betwatent variables and the establishment of
causal effects between them (Anderson & Gerbin§219Thus, the measurement model was
assessed through its unidimensionality, discrintinvatidity, composite of reliability and by

the average variance extracted (AVE).

The unidimensionality and convergent validity weperformed through the
confirmatory factor analysis (CFA) that tests howod the observed variables represent a
given construct. (Hair Jr. et al., 2009). To do statistics based on t-values’, Rhi-square
(X?), degree of freedom (df)x?/df, root mean square error of approximation (RM$EA
normed fit index (NFI), non-normed fit index (NNFIfomparative fit index (CFI) and

goodness of fit index (GFI) were run and analyzed.

a) t-values: it is the relationship between the fatbadings and their standard error. As
larger is the factor loading compared with its d&d error, the higher is the
corresponding t-value, providing stronger evidentiest the observed variables
represent their respective construct. T-valuestgregaan 2 or 2.576 are considered
significant at the 0.05 and 0.01 level, respecyiv@tair Jr. et al., 2009).

b) R It is the proportion of variance in the obserwatiables that is referent to the
latent variable or free from error. Thus? Rwer than 0.50 represents that the
observed variable is not a good representativehef donstruct. In this case, the
variable is dropped (Hair Jr. et al., 2009).

c) Chi-squareX?): It is considered a function of internal and em& consistency. When
combined withp-value there is a probability of getting largeruesd than the value
actually obtained, what provides the idea of treféection of the reality. It's value is
affected by the sample size (Koufteros, 1999).

d) Degree of freedom (df): It refers to the numbewales that can vary in a statistical
calculation.

e) X?df: It provides information about the relative ieféncy between the estimated

matrix and the observed matrix, wherein the difieee between matrixes gets lower
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when the relatioix?/df is small. It's value is considered absoluteewtit is below 5.
More recent studies suggest that values belowi2atela good fit.

f) Mean square error of approximation (RMSEA): It'sedsto verifying the trend
correction presented througtf of rejecting the model from large sample or large
number of observed variables. It tends to be aabéptin the interval from 0.03 to
0.08(Hair Jr. et al., 2009).

g) Normed fit index (NFI): It compares the proposeddeloand the null model,
representing an incremental adjusts. Its valugetter accepted when it is above 0.9
(Hair Jr. et al., 2009).

h) Non-normed fit index (NNFI): incremental measure ggdodness for a statistical
model, considering the correlations in the numldgrgavameter in the model. It's not
sensitive to the sample size and incorporates dugee of freedom in the model.
Values above 0.9 are acceptable (Hair Jr. et@D9R

1) Comparative fit index (CFI): It represents the esllassociated with the model or
theory specified by the researcher. In other woitds the resulting adjust with the
degree of freedom. Index above 0.9 is acceptatde (r. et al., 2009).

j) Goodness of fit index (GFI): It verifies how goobet model explains any true
covariance between the observed variables. Indexeab.9 is desirable (Hair Jr. et
al., 2009).

The discriminant validity, in turn, refers to thaigueness of the constructs or if the
construct is significantly different from others tine same structural model. This analysis
aims to avoid the multicolinearity among construttat may cause false conclusions. The
constructs were evaluated through structural eguatiodeling, in pairs and in two steps.
First, the relationship between latent variables fwee to correlate and then we fixed to 1 the
correlation between them. It was calculated tiiferdince ofX? between both models, which
must be higher than 10.870 to be considered digtaimh at 0.01 level (Koufteros, 1999;
Stratman & Roth, 2002).

The composite reliability is associated with thgrée of goodness that the indicators
of a latent variable measure their construct. Highdliable constructs present indicators
highly intercorrelated, which means that they meaghe same construct. This measure
ranges from 0 tol, wherein values above 0.7 arsidered adequate (Kline, 2005). Finally,

we calculated the average variance extracted (Ak&)measures the amount of variance for
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the specific indicators accounted for by the lateohstructs, representing a reliability
measure. Values above 0.5 are acceptable to estabé validity of the construct.

Before the test of hypothesis, we also performtéisé of common method variance to
check if the indicators are influenced for othertéas than the construct in which they are
allocated. Among those factors there are the fadtwat are inherent to the respondent and
the factors that are related to the questionndine. factors associated with the respondents
are the lack of verbal ability, education, cogratigsophistication and experience thinking
about the topic, and those related to the questiommre complex or abstract questions, item
ambiguity, double-barreled questions, questionsrils on retrospective recall and auditory
only presentation of item (telephone) versus wrmitfgesentation of item (print or web)
(MacKenzie & Podsakoff, 2012; Podsakoff, MacKentiee, & Podsakoff, 2003).

The test of common method variance consists ofrgutill measurement models at
once in the same context, linked by covariancethla context a latent variable is added,
named common factor, which is connected with alidators of the measurement models in
the context. Then, the influence is analyzed thatcommon factor has on each indicator
(Lowry, Gaskin, Twyman, Hammer, & Roberts, 2013)thAugh the literature has not
presented a cutoff point for levels of influencecommon factors on the indicators, studies
have considered influences lower than 0.20 asnifgignt, with no need of corrective actions
(Lowry et al., 2013).

After the purification and validation of the measment model, we proceed to analyze
the structural model, which is represented by tireetations between latent variables that test
the hypothesis built from theoretical support. &n@lyzing of the structural model was made
through structural equation model (SEM) that’s tineon of confirmatory factor analysis and
path analysis; the union of the measurement modelthe structural model and also the
union of exploratory factorial analysis and mukipegression analysis (Hair Jr. et al., 2009;
Meyers et al., 2006).

The structural equation modeling allows that sonepetident variables become
independent ones in subsequent relations, givenntkedependent nature of the structural
model. The relationships proposed are translatea anset of structural equations for each
dependent variable. Thus, the theory might be omefil or denied through the test of
hypotheses that are represented by the relation$tf@ween variables (Hair Jr. et al., 2009;

Meyers et al., 2006).
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Furthermore, we considered the multi-group modenatid test the hypotheses. Multi-
group moderation is a technique that aims to iflertiiow well the structural model is
adjusted to the different groups and the main wohigsiities between the groups. The
moderating variable is a qualitative or quantiativariable that strength or weakens the
influence of one independent variable on a dependaee through the estimative of the
regression (Krull & MacKinnon, 1999; Sharma, Dura&dsur-Arie, 1981).

In the case of this research, multi-group modenatimed in the observation of the
conditions wherein the supply chain’s agents wiltp@rform in new product development.
The moderating power of the variables was analygetthe p-value (lower than 0.05) and the

path-by-bath chi-square under levels of 90%, 95#%38% of confidence.

3.6 MODERATING VARIABLES

The relationships between variables, represenyethd hypotheses described in the
section 2.3, were tested in the general model aitld three moderating variables. The
general model considered all the respondents (538@hout distinction between them.

Then, we added the moderating variables accorditiget description below.

The first moderating variable was the environmetidbulence, which is defined as
the amount of variation in customer preference amdtomer demand that leads the
company’s current knowledge to the obsolescencexgHu Chou, 2013; Jaworski & Kohli,
1993). This variable was categorized into threaugso low level (n = 117), medium level
(n=107) and high level (n=115).

The second moderating variable was the industrithofigh the surveyed industries
are considered transitioning industries, with higbels of innovation and high clockspeed,
we assume that each industry possesses pecudiathe may favor or hamper the
involvement of supply chain agents into NPD andirthefluence on the operational,
marketing and business performance. Thus, the ravdg variable “industry” was
categorized into electronics (n=114), machineryl(f) and transport equipment industry
(n=113).
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Finally, we tested the moderation power of the gaplical location by considering
that factors related to the social structure anctroeonomics environment might also
influence on the involvement of partners into NRi2l @n the NPD’s performance. Thus, we
grouped the countries into America (n=51), Eurapel{1) and Asia (n=117).

In the America group we are considering Braziliamd aU.S companies, even
recognizing the different macroeconomic environniettveen those countries. Our decision
in keeping those countries together is about thebas of companies that each country
possesses that are not enough to run the analyimaé!
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4 RESULTS AND DISCUSSION

The results were divided into four sections. Thrstfone presents the descriptive
analyses, showing the characteristics of the samupdeits trends. The second section was
dedicated to the measurement model refining, tirel ne to the hypotheses testing and
finally, the fourth one analyzed the direct andirect effects of the supply chain integration
on NPD'’s performance.

4.1 DESCRIPTIVE ANALYSIS

The results of the descriptive analysis are degdigh table 2, and according to it,
manufacturers around the world have demonstratetircang guidance to cooperate with
partners. It is verified through the analysis ofameand median that are placed around 6.
Median placed in 6 means that 50% of the manufadwaire highly focused on cooperation

while the others 50% have low or moderate levelguidance to cooperate.

In spite of this guidance, firms have only a dlitgndency to cooperate with suppliers
and customers, which means that the involvemerfit suppliers and customers are moderate.
Data have already shown that such involvement happeearly stages of the new product
development. Differently, the involvement with thianufacturing seems to be stronger than
with external partners. Manufacturing has alsonbe@nsulted and early stages of the new
product development, with higher intensity thanhwsuppliers and customers, and has been

taken as key function in the product concept dgualent.

Under these considerations, we would say that faaturers are more interiorly
focused with more cross-functional integration. he3e results seem to attend the call of
Shapiro (1977) for integration of manufacturing twiithers functional areas to get upper
performance. Others scholars have strengthenedethidts of studies that emphasize the
evidences of benefits when manufacturing is integrain the organizational strategies
(Calantone et al., 2002; Gerwin, 1993; Hausmar e2@02; Paiva, 2010).
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Table 2 — Descriptive Analysis

Scale ltems Minimum Maximum Mean Median Std. Dev.  SkewnessKurtosis
COOPNO1 3,00 7,00 57021 6,0000 73160  -,884 1613

COOPNO?2 4,00 7,00 58142 6,0000 65111 -,506 693

COOPNO3 3,00 7,00 56047 6,0000 75962  -,420 294

Cooperation  COOPNO4 4,00 7,00  6,0442 6,0000 66692  -,532 849
COOPNOS 4,00 7,00 58643 6,0000 64303 -,406 615

COOPNO6G 4,00 7,00 57788 6,0000 67589  -,336 235

COOPRO7 1,00 6,00 3,7640 4,0000 1,11355 283 -,440

SUPPNOL 1,00 7,00 47670 5,0000 1,38311  -,770 -,108

SUPPNO?2 1,00 7,00  4,8053 5,0000 1,36216  -,901 351

|n§;52"n$ernt SUPPNO3 1,00 7,00  4,8437 15,0000 1,41496  -837 167
SUPPRO4 1,00 7,00  4,8820 5,0000 1,48491  -854 ,068

SUPPNOS 1,00 7,00 47699 5,0000 1,46765  -,817 138

CUSTNOL 1,00 7,00  4,9882 5,0000 1,38456  -524  -302

CUSTNO2 1,00 7,00  4,9263 5,0000 1,52023  -,784 027

ln?/gls\}gmzat CUSTNO3 1,00 7,00  4,8407 15,0000 1,36460  -,609 -,197
CUSTRO4 1,00 7,00 5,0383 5,0000 1,52930  -,879 209

CUSTNO5 1,00 7,00  4,9764 5,0000 1,40141  -879 A47

MANUNOL 2,00 7,00 55811 6,0000 1,11009  -1,178 1,557
Manufacturing  MANUNO2 1,00 7,00 51858 5,0000 1,24189  -,888 ;708
Involvement  \ANUNO3 1,00 7,00 50767 5,0000 1,18672  -,865 542
MANUNO4 1,00 7,00  4,6165 5,0000 1,28043  -614  -101

TECHNOL 2,00 7,00 4,9086 5,0000 1,07440  -537 -,035

Anticipation -~ 90 3,00 7,00 555251 6,0000 87120  -,617 277
Teogh':']f;‘l’(‘;gy TECHNO3 2,00 700 51180 5,0000 1,06488  -370 024
TECHNO4 2,00 7,00 52094 5,0000 98529  -,449 -,020

CONTNO1 3,00 7,00 5,6077 6,0000 ;75137  -,603 449

CONTNO2 4,00 7,00  6,1947 6,0000 55776 -,170 873
lﬁg?;‘\:‘:rﬁ:zt CONTNO3 3,00 7,00 52743 15,0000 92546  -,729 223
CONTNO4 4,00 7,00  6,0531 6,0000 57318  -,280 1,155

CONTNOS 4,00 7,00 55457 6,0000 ;70089  -,190 -,180

Marketing  MARKNO1 3,00 7,00 55546 6,0000 99368  -,689 -,229
Performance  pARKNO2 2,00 7,00  4,9971 5,0000 1,00736  -,274 289
MARKNO3 1,00 7,00  4,2920 4,0000 1,33466 144 -481

BUSINOL 2,00 7,00 4,8230 5,0000 1,06502  -,573 346

Psrlljj:”mfnsce BUSINO2 1,00 7,00  4,7817 15,0000 1,20630  -,428 356
BUSINO3 1,00 7,00  4,7640 5,0000 1,12938  -,182 160

OPERNO1 3,00 7,00 5,0826 5,0000 96643 170 -417

Operational  OPERNO2 1,00 7,00  4,6313 5,0000 1,14472  -326 319
Performance  opERNO3 1,00 7,00 45664 5,0000 1,15801  -,122 ,013
OPERNO4 1,00 7,00  4,2065 4,0000 1,05688 305 ,803

Source: elaborated by the author
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In addition , practitioners seem to change minckelation of the manufacturing role in
the process of new product development, since mnard view of manufacturing was
considered for a long time as harmful to the idea{iGerwin, 1993; Pisano & Wheelright,
1995).

Companies have also presented moderate-high levklsanticipation of new
technologies, with dedication of efforts on newhigalogies’ acquisition and thoughts about
the next generation of technologies. As manufaotutechnologies are considered tools that
convert insights from the marketplace into expldgaknowledge, high levels of anticipation
of new technologies might deliver product or sesvihat are according to the market
expectations (Egelhoff, 1988 as cited by Kotha &a8udass; 2000).

Associated with the view of future recognized tlglouthe focus on the next
generation of technologies, companies also predentegh sense of continuous improvement
and learning. Specifically, companies pointedthat the lack of investments on continuous
improvement might hamper the performance in thegloerm and that the process of
enhancement of practices is never completed, salways there is something to improve.
According to scholars, companies which present heylels of continuous improvement,
involving employees in the process enhancement, tierobtain better results in operational,
marketing and business performance (Chapman e1397; de Ron, 1998; Gieskes et al.,
1997; Jaber et al., 2010; Terziovski & Sohal, 2000kewise, companies reported a slight
increase in the results in terms of marketing, aj@nal and business performance when
compared with others manufacturers from the sawhesiny.

The values for skewness and kurtosis are considacegptable once the limits
suggested by Kline (2005) are 3 and 10, respegtivelhus, the data does not hurt the
assumption of the normality, presenting a normatriiution to perform the multivariate
statistics (Kline, 2005).

In the sequence, we treated the missing valueshwbpresented 4% of the total data.
According to Kline (2005) there is an acceptancé%f of missing values that allows the
researcher to work on them, deploying techniquesptace them for valid responses. As the
missing values didn’'t present a standard, once tueyrred randomly and were below the
rate indicated by Kline (2005), it was possibleptrform corrective actions to replace the
missing values. In this case, we replaced theingsslues by the mean of the indicators in

which they belong to (Hair Jr. et al., 2009).
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4.2 MEASUREMENT MODEL'S PURIFICATION

This section is dedicated to the analysis of tleasarement model which checks if the
observed variables are good representatives ofatieat construct (Anderson & Gerbing,
1982) and if the latent variables are distinct gyfoto form a structural model (Koufteros,
1999).

To get started, we perform the convergent valithisough the confirmatory factor
analysis (CFA). The convergent validity seeksrtalgze if different indicators are correlated
enough to represent a single construct. As meadigoreviously, the CFA is a statistic
technique that allows checking the relationshipveen indicators, providing factor loadings,
fit indexes and square correlation of each indicatith the measurement model in which it is
allocated (Hair Jr. et al., 2009; Kline, 2005).

To do so, we put all measurement models (scalesh@ under analysis, linked by
covariance, using the confirmatory factor analysssuggested by Koufteros (1999). This
method is considered more rigorous if compared wxploratory factor analysis (EFA) and
within-block EFA, due to the analysis of all the asarement models at once, in the same
context (Anderson, Gerbing, & Hunter, 1987). Talgme the measurement models, this
method uses statistics as the unstandardized fexadings, standardized loadings, t-values,

R? (square correlationiind fit indexes, which are depicted in the Table 3.
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Table 3 — Convergent Validity and parameter estimats for full model

Unstandard. Standardized Error

Latent Variable ltems Loading Loadings term t-Values p-value R2
COOPNO1 1,00 0,61 0,37

COOPNO2 0,93 0,63 0,11 8,45 % 40

COOPNO3 0,86 0,5 0,12 7,15 Y

Cooperation COOPNO04 0,90 0,6 0,11 8,15 *** 0,36
COOPNO5 0,76 0,52 0,1 7,43 o o7

COOPNO6 0,89 0,58 0,11 8,03 w3y

COOPRO7 0,03 0,01 0,16 0,2 0,84 0,00

SUPPNO1 1,00 0,81 0,66

. SUPPNO02 0,95 0,78 0,07 13,63 %0 61
Inﬁg&%’;ﬁ;m SUPPNO3 0,82 0,65 0,07 11,42 w% ) o
SUPPRO4 0,35 0,27 0,08 4,54 w007

SUPPNO5 0,83 0,63 0,07 11,2 w40

CUSTNO1 1,00 0,75 0,56

CUSTNO2 1,01 0,69 0,09 11,83 %0 48

Irﬁ/‘fhtl‘;”r;irm CUSTNO3 0,84 0,64 0,08 10,91 o a1
CUSTRO4 0,57 0,39 0,09 6,63 T

CUSTNO5 1,11 0,82 0,08 13,62 wex () 67

MANUNO1 1,00 0,64 0,41
Manufacturing  MANUNO2 1,33 0,76 0,15 9,13 wx g
Involvement | MANUNO3 0,76 0,46 0,11 6,76 w9
MANUNO4 0,99 0,55 0,13 7,86 o 30

TECHNO1 1,00 0,61 0,37

Anticipation of - TECHNO2 1,09 0,81 0,1 10,81 x () 66
New TechnologieSTECHNO03 1,02 0,62 0,11 9,15 *** 0,38
TECHNO4 1,24 0,82 0,11 10,83 o () 67

CONTNO1 1,00 0,73 0,53

_ CONTNO2 0,42 0,42 0,06 6,78 o gqg
I%%?gcgﬁ]‘fm CONTNO3 1,19 071 011 10,89 = (50
CONTNO4 0,58 0,56 0,07 8,88 w3

CONTNO5 0,86 0,68 0,08 10,53 o 46

_ BUSINO1 1,00 0,65 0.42
Pgr‘ffmf;rfce BUSINO2 1,48 0,85 0,12 12,45 .79
BUSINO3 1,37 0,84 0,11 12,37 oo 79

. MARKNO2 1,00 0,76 0,58
P'\é'ffg‘”ent;‘r?ce MARKNO1 0,86 0,66 007 11,66 0 a4
MARKNO3 0,95 0,55 0,1 9,52 wx 0 30

OPERNO1 1,00 0,63 0,40

Operational | OPERNO2 0,99 0,52 0,12 7,92 w97
Performance  OPERNO3 1,01 0,53 0,13 7,97 Y
OPERNO04 1,03 0,59 0,12 8,72 % () 35

*** indicates that the indicator is significantlyffierent from 0 at 0.01 level
Fit indexesX® = 1678.1, df = 857, ¥df = 1.95, NNFI = 0.80, CFI = 0.82, RMSEA = 0.05
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Table 3 presents all the measurement models aids ttespective indicators. The
literature suggests that each indicator should Iséaedardized loadings higher than 0,70 to
be considered adjusted to the measurement modalvever, Hair Jr. (2009) claims that in
exploratory models or complex models or yet, in thiessence of other comparable
measurement models, factor loadings above 0,5ceptable (Hair Jr. et al., 2009). Thus,
the higher the standardized loadings when companatih their respective error terms, the
stronger the evidence that the indicators reprasentonstruct (Koufteros, 1999).

The analysis of the indicator is also made throtlgh t-value statistics that is the
quotient of the division of the unstandardized dadbading by the error term. Thus, the
higher is the t-value, the higher are the chandeabe indicator is adjusted to the scale in
which it belongs to. T-values greater than 2 &6i78.are taken as significant at 0.05 and 0.01
level, respectively (Koufteros, 1999). Accorditogthe table 3, all t-values were significant
at 0.01 level.

In terms of square correlationRHair Jr., (2009) suggests that values aboveafe5
acceptable, once it reflects the degree whereinotteerved variable is free from error.
However, as preconized by Hair Jr (2009), in moadisre the factor loading was accepted
as above 0.50 the correspondeftvduld be 0.25. In these cases, the decision pftmi
indicator off must not be based on a single statibut in a set of them. The analysis of this
set of statistics lead us to highlight in greythie Table 3, the indicators elected to be dropped
from the model (Kline, 2005).

Finally, fit indexes were provided at the tabl&stnote in order to evaluate the set of
measurement models when analyzed jointly. Thussahare, degree of freedom, non-
normed fit index (NNFI), comparative fit index (QFand root mean square error of

approximation (RMSEA) was provided.

The quotient of the division of chi-squag€’) by the degree of freedom (df) provide
information about the relative efficiency of the aets in accounting for the data. Values
below 5 are acceptable and values below 2 are d@eresl as indicators of good fit. In terms
of fit index, both CFI and NNFI are expected to dgreater than 0.90. In addition, the
RMSEA value is expected to be below 0.60 to be idensd as a good fit.

The results of the purification of the measurenmeatiels are depicted in the table 4.
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Table 4 — Measurement models after purification

Unstandard. Standardized Error

Latent Variable ltems Loading Loadings term t-Values  p-value R2

COOPNO1 1,00 0,57 0,32

Cooperation COOPNO2 1,04 0,66 0,15 6,94 rx 0,44

COOPNO04 1,05 0,65 0,15 6,04 w040

_ SUPPNO1 1,00 0,8 0,64

Supplier SUPPNO2 0,99 0,8 0,08 12,2 o 6ea
Involvement '

SUPPNO3 0,8 0,63 0,08 10,52 w40

CUSTNO1 1,00 0,76 0,58

Customer CUSTNO2 0,93 0,65 0,08 10,99 WD)
Involvement '

CUSTNO5 1,13 0,85 0,09 12,62 w79

_ MANUNO1 1,00 0,68 0,46

Manufacturing A\ jNO2 1,24 0,76 0,14 8,63 ok 0.58
Involvement '

MANUNO4 0,91 0,54 0,12 7,68 ok 0,29

- TECHNO2 1,00 0,79 0,62

Anticipation of e~y 0,99 0,64 009 1085 ST

New Technologies

TECHNO4 1,19 0,83 0,09 12,68 w69

_ CONTNO1 1,00 0,77 0,59

Continuous -5\ rNo3 1,25 0,78 012 10,56 w61
Improvement '

CONTNO5 0,76 0,62 0,08 9,71 ok 0,38

_ BUSINO1 1,00 0,65 0,42

Business BUSINO2 1,46 0,84 0,12 12,53 Kk 0.71
Performance '

BUSINO3 1,36 0,84 011 12,46 0,71

. MARKNO1 1,00 0,66 0,44

Marketing MARKNO2 1,17 0,77 0.1 11,91 ok 0.59
Performance ’

MARKNO3 1,1 0,54 0,12 8,85 ok 0.29

. OPERNO1 1,00 0,65 0,42

Operational 403 0,81 0,44 0,11 7.14 #x 019
Performance '

OPERNO4 0,94 0,55 0,11 8,83 w30

*** indicates that the indicator is significantlyferent from 0 at 0.01 level
Fit indexesX® = 602,9, df = 306X?/df = 1.97, NNFI = 0.88, CFl = 0.90, RMSEA = 0.05

Table 4 shows the scales after the purificatiaocess. It's shown that some scales
presented indicators with factor loading around that’s acceptable, but not desirable. Thus,
some of the square correlation also got below OGounteracting, all the indicators are
significant at 0.01 level and also presented sicgmit t-value at 0.01 level.

To keep the minimum of three indicators by scake, opt for maintaining some
indicators even with factor loadings below 0.5, @tite removal of the indicator could derall
the test of the structural model presented in teetien 2.3. In general terms, the

measurement models possesses acceptable fit indexésr instance thE%/df = 1,97, CFI
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about 0.90 and RMSEA in 0.05, as preconized byitim@ature. Only NNFI, that is a fit index
sensible to the sample size, didn't get the del@rablue. According to the Hair Jr. (2009)
and Kline (2005) the analysis of the measurementiehonust take in account several
statistics, and not get based in just one. Thesassume the indicators depicted in the table 4
are valid and reliable to represent the construethich they belong to.

Moreover, we analyzed each measurement model etepain order to check its
unidimensionality and reliability. It was made dhgh the composite reliability, average
variance extracted (AVE) and Cronbach’s alfa. Samhlysis is shown in the table 5.

Table 5 — Sacle Unidimensionaly and reliability anlgses

. Composite a
Latent Variable Relia%ility AVE Cronbach
Cooperation 0.66 0.39 0.673
Supplier Involvement 0.82 0.61 0.782
Customer Involvement 0.78 0.55 0.776
Manufacturing Involvement 0.70 0.44 0.682
Anticipation of New Technologies 0.80 0,57 0.787
Continuous Improvement 0.77 0.53 0.758
Business Performance 0.82 0.61 0.808
Marketing Performance 0.70 0.44 0.660
Operational Performance 0.58 0.32 0.673

Source: elaborated by the author

According to the table 5, the scales presentedpaaiole composite reliability with
values above 0.70 that is in line with is suggestdtie literature. Except the Cooperation and
Operational Performance scales that had valuesvii@lt. According to Nunnally (1978) this
value is acceptable when it reflects an exploraindy (Nunnally, 1978). Additionally,
Marsh, Hau and Wen (2004) stand that high cutolfies may hamper the development of
studies by eliminating constructs that, under tieotetical standpoint, are essential for the
study model (Marsh, Hau, & Wen, 2004). In linelwiMarsh, Hau and Wen (2004), Hair Jr.
(2009) states that being arbitrary in some cuteftigs, neglecting the theoretical support that

gave rise to the scales, it might exclude a sigaifi potential research (Hair Jr. et al., 2009).

Moreover, the business, marketing and operatipaebrmance are originally, in the
HPM project, a single construct named new prodesetbpment’ success. Thus, the test of
these new scales is understood as exploratory. d@cision in splitting the new product

development’ scale came as a way to check thereifteinfluences of the supply chain
members on each of these types of performance.
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Once the scales possess three indictors eachs tih@ minimum for a scale, it was not
possible to get the fit indexes for them, sinceythe provided when the scale has more than

three indicators. Otherwise, the fit indexes getdiin 1.

After these procedures, we proceed with the disoant analysis. This analysis aims
to check if the two scales which are designed tasuee different constructs are not
significantly correlated. The correlation betwedifferent scales may raise doubts about
measurement model and its representation of thetiwan (Stratman & Roth, 2002).

To do so, the scales were tested in pairs consglerfree correlation between them
(unconstrained) and then with the correlation fisx@d (constrained). The chi-square for both
tests were noted and compared. Differences betwkesquares upper than 10.827 for 1
degree of freedom represent significant differerteetsveen the latent variables (scales) and
are considered discriminant at 0.01 level (Strat&d®oth, 2002). The discriminant validity
is depicted in the table 6.
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Table 6 — Measurement scale discriminant validity

Construct scales pairs Unconstrained Constrained O X?
P X df X df  Difference
Cooperation Supplier Involvement 11.71 8 171.15 9 59.44
Customer Involvement 5.79 8 197.38 9 191.59
Manufacturing Involvement 4.77 8 201.31 9 196.54
Antic of new Technologies 12.94 8 190.28 9 177.34
Continuous improvement 6.65 8 249.68 9 243.03
Marketing Performance 17 8 263.29 9 246.29
Operational Performance 9.54 8 258.42 9 248.88
Business Performance 14.63 8 274.54 9 259.91
Supplier Involvement Customer Involvement 3291 8 295 9 20.04
Manufacturing Involvement 19.22 8 68.03 9 48.81
Antic of new Technologies 10.51 8 123.33 9 112.82
Continuous improvement 16.67 8 144.94 9 128.27
Marketing Performance 8.43 8 78.09 9 69.66
Operational Performance 8.55 8 93.69 9 85.14
Business Performance 7.64 8 99.63 9 91.99
Customer Involvement Manufacturing Involvement 155 8 62.30 9 46.79
Antic of new Technologies 9.40 8 138.7 9 129.30
Continuous improvement 17.55 8 173.11 9 155.56
Marketing Performance 14.48 8 106.24 9 91.76
Operational Performance 13.79 8 93.29 9 79.50
Business Performance 6.82 8 113.43 9 106.61
Manufacturing Involvement Antic of new Technologies 4.37 8 121.65 9 117.28
Continuous improvement 11.32 8 187.70 9 176.38
Marketing Performance 19.10 8 134.88 9 115.78
Operational Performance 11.56 8 143.10 9 131.54
Business Performance 13,49 8 165.92 9 152.43
Antic of new Technologies Continuous improvement 024. 8 162.07 9 158.05
Marketing Performance 7.86 8 176.14 9 168.28
Operational Performance 8.65 8 192.19 9 183.54
Business Performance 3.07 8 206.46 9 203.39
Continuous improvement Marketing Performance 8.42 8 225.43 9 217.01
Operational Performance 4.32 8 219.55 9 215,23
Business Performance 16.88 8 259.05 9 242.17
Marketing Performance Operational Performance 54.34 8 93.37 9 39.03
Business Performance 81.51 8 134.06 9 52.55
Operational Performance Business Performance 24958 113.83 9 88.88

Source: elaborated by the author
(*) Critical X* for 1 degree of freedom at 0.01 level is 10.827

The table 6 depicts the all the scales are sigmfidifferent at 0.01 level, which
means that they are not correlated enough to dieaize them as a single construct or yet,
that the different scales measure different conttru Thus, we assume that the scales are

ready to move the next stage, which involves thmmon method variance’s analysis and
hypotheses testing.
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5.3 COMMOM METHOD VARIANCE

This topic is related to the analysis of the commmethod variance in the indicators
that represent the constructs. The rationale bethisdanalysis lays on the fact that several
factors (associated with respondents or with thestionnaires) might have influenced the
responses, offering a false validity of the conidaos about the relationship between

constructs (MacKenzie & Podsakoff, 2012).

To avoid such error, the common method varianeess was performed through the
confirmatory factor analysis, putting all the measnent models at once in the same context
and linked by covariance. Moreover, a latent \deavas added symbolizing the common
factor connected to the all the indicators. Thapbic representation of the common factor

variance analysis is illustrated in the figure 5.

eD—#=COOPNOThy
€. . OOPNO: Cooperation
e OOPNO4
SUPPNO1 1
SUPPN02 Supplier Invol
~&JSUPPNO3
a
€ CUSTNO1 1
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ANUNO Malnufad
1 1 nvol
3 1 ANUNO
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Factor [TECHNO2|Ng 1
1 [TECHNO3 Technology
[TECHNO4|
ICONTNO1Nge_1
1 ONTNO ontinuous
1 Im
ONTNO5]
ARKNO 1inge_1
1 arketing
MARKNG Perform
ARKNO3
mlOPERNO Ty
perationa
S PERNO Perform
2! IOPERNO4|
2! BUSINO1 1 _
5 1 BUSINO2 Business
1 Perform
€2)—»{BUSINO3

Figure 5 — Commom Method Variance'’s ilustration
Source: elaborated by the author

The common method variance (CMV)’s test was peréat in two steps. First, we run
the model without considering the common methodawae, observing the loading factors of
each indicator. Then the model was run with the lagent variable, named common factor,
which was linked with every indicator in the moddt's expected that the factor loadings

with the common factor is lower than without it,centhe common factor seeks to minimize
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the ratio of influence of others factor, besidesstnict, on the indicators (MacKenzie &
Podsakoff, 2012; Podsakoff et al., 2003).

Thus, the comparison between factor loadings th bwodels is presented in the table
7.

Table 7 — Influence of common method variance on ghicators
With

Measurement Models Indicators Without Common Commom Difference
Factor (A)
Factor
COOPNO1 0,57 0,40 0,17
Cooperation COOPNO02 0,66 0,61 0,05
COOPNO04 0,65 0,46 0,19
SUPPNO1 0,80 0,77 0,03
Supplier Involvement SUPPNO02 0,80 0,78 0,02
SUPPNO03 0,63 0,59 0,04
CUSTNO1 0,76 0,74 0,02
Customer InvolvementCUSTNO2 0,65 0,62 0,03
CUSTNO5 0,85 0,83 0,02
. MANUNO1 0,68 0,63 0,05
Manufacturing  \\ AnUNO2 076 0,76 0.00
Involvement '
MANUNO4 0,54 0,47 0,07
Anticivat ‘N TECHNO2 0,79 0,73 0,06
nticipation of New
Technologies TECHNO3 0,64 0,59 0,05
TECHNO4 0,83 0,79 0,04
_ CONTNO1 0,77 0,71 0,06
Continuous — ~ T3 0,78 0,69 0.09
Improvement ’
CONTNO5 0,62 0,50 0,12
Market MARKNO1 0,66 0,62 0,04
arketing
Performance MARKNO2 0,76 0,71 0,05
MARKNO3 0,54 0,47 0,07
o onal OPERNO1 0,65 0,57 0,08
perationa
Performance OPERNO3 0,43 0,39 0,04
OPERNO04 0,55 0,48 0,07
BUSINO1 0,65 0,59 0,06
Business
Performance BUSINO2 0,85 0,81 0,04
BUSINO3 0,84 0,80 0,04

Source: elaborated by the author

According to the table 7, the differences betweenfactor loadings with and without
the common factor were all below 0.20. Althougéréhis no reference in the literature about
the cutoff point for these differences, studiesehawnsidered that differences equal or below
0.20 are not significant, since the explanation growof the common factor on the indicator

would be at most 4%. This is akin to say that thaifferences don’t influence the indicators
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to the point of compromising the validity of thenotusions about the relationship between

the latent variables in the structural model (Lowtyal., 2013). Thus, no corrective action

was required.

4.3 HYPOTHESES TESTING

At this topic we seek for testing the hypothesescdbed in the section 2.3 that guide

this study. The results of the tests are showm ftioe table 8 to the table 11. We analyzed

the hypotheses in the general model and with theéenading variables. Thus, the first table is

regard to the overall model and the others threkesaconsider the environmental turbulence,

the industry and the location as moderating vaesbl

Table 8 — Hypotheses testing without moderation

Overall Model

Standardized

Hypotheses Regression .
Weights Regression  p-value
Weights

Hla Manufacturing_Involvement  <---Cooperation 0,318 0,165 0,039
H1lb  Supplier_Involvement <---Cooperation 0,217 0,097 0,191
Hlc Customer_Involvement <--Cooperation 0,082 0,026 0,717
H2a Anticip of New Technologies <---Customer_Involvement 0,024 0,037 0,575
H2b  Operational_Performance <--€ustomer_Involvement 0,077 0,156 0,015
H3a Anticip of New Technologies <---Supplier_Involvement 0,076 0,081 0,227
H3b  Continuous_Improvement <--Supplier_Involvement 0,077 0,115 0,08
H3c  Operational_Performance <--Supplier_Involvement 0,147 0,21 0,002
H4a Continuous_lmprovement <--Manufacturing_Involvement -0,029 -0,037 0,584
H4b  Operational_Performance <-Manufacturing_Involvement 0,046 0,057 0,393
H5a  Continuous_lmprovement <--Anticip of New Technologies 0,265 0,371 *rk
H5b  Operational_Performance <-Anticip of New Technologies 0,024 0,032 0,702
H5¢  Marketing_Performance <--Anticip of New Technologies 0,085 0,096 0,147
H6a Operational_Performance <-€ontinuous_Improvement -0,02 -0,019 0,816
H6b  Marketing_Performance <--Continuous_Improvement -0,086 -0,069 0,254
H7a Business_Performance <-Operational_Performance 1,531 1 0,117
H7b  Marketing_Performance <--Operational_Performance 1,219 1,026 *rk
H8  Business_Performance <-Marketing_Performance -0,2 -0,155 0,811

Source: elaborated by the author

Fit indexes: GFI=0,86; CFI=0,85; RMSEA = 0,05
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Table 9 — Hypotheses testing with multi-group modeation: Environmental Turbulence

Environmental Turbulence

Low (n=117) Medium (n=107) High (n=115)

Hypotheses Path by Path

RW SRW p RW SRW p RW SRW p | Chi-square

Hla | MANUF | <--- | COOP -0,182| -0,054| 0,597 0,633 0,334 0,023 0,393 0,215 0,126 1489,894
H1b | supp <---| COOP -0,453| -0,201| 0,084 0,492 0,211] 0,111 0,054 0,023 0,852 1490,711
Hlc |cusT <---| COOP -0,443| -0,076/ 0,432 0,333 0,118/ 0,361 -0,297 -0,1| 0,413 1489,357
H2a | ANT <--- | CUST -0,004| -0,008 0,942 0,003 0,005 0,966/ 0,064 0,078 0,479 1487,807
H2b | OPER <---| CUST 0,102 0,18/ 0,065 0,109 0,229 0,045 -0,01| -0,052| 0,745 1492 585
H3a | ANT <--- | SUPP 0,296/ 0,202 0,063 0,076/ 0,109 0,347 0,003 0,003 0,978 1489,307
H3b |CONT | <-- | SUPP 0,142| 0,118 0,248 0,02 0,029 0,786 0,02| 0,036/ 0,735 1488,306
H3c | OPER <---| SUPP 0,492 0,333 0,006 0,174 0,302 0,011 0,01 0,04/ 0,748 1499,076

H4a | CONT <--- | MANUF -0,001| -0,001| 0,996 0,088 0,102) 0,368 -0,069] -0,093] 0,415 1488,910

H4b | OPER <---| MANUF 0,142 0,143 0,17 -0,024| -0,033 0,77 0,001 0,003 0,926 1488,505

H5a [CONT | <--- | ANT 0,29| 0,351 0,005 0,177 0,177 0,114 0,241 0,441 ok 1487,981
H5b | OPER <--| ANT -0,142 -0,14| 0,272 -0,014| -0,017| 0,881 0,127 0,533 0,189 1490,530
H5C [ MARK | <--- |ANT 0,24 0,239 0,024/ 0,004 0,004/ 0,871 -1,104] -1,476 0,78 1493,984
H6a | OPER <---| CONT 0,175 0,143 0,27| -0,052| -0,062] 0,592 -0,199 -0,457| 0,271 1489,837
H6b | MARK | <--- |CONT -0,239| -0,196/ 0,063 0,016/ 0,017 0,852 1,809 1,324 0,775 1490,722
H7a |BUSIN | <--- | OPER 1,092 0,91 0,002 12,205 7,932 0,844 0,252 0,058 0,173 1490,531
H7b | MARK | <--- |OPER 1,144 1,147 a3 1,18/ 1,001 ** | 10534/ 3,358/ 0,728 1491,296
H8 |[BUSIN | <-- | MARK -0,011| -0,009 0,975 -9,361 -7,178) 0,859 0,974 0,708 ok 1490,967

Source: elaborated by the author

Overall Model: Unconstrained Chi-square=1487,4769d8; Constrained Chi-square=1586,702;df=99Chi-square=99,22Adf=72; p-value=0,018
Path by path’s Chi-square: 1492,08 at 0,1 leved3)4l7 at 0,05 level; 1496,69 at 0,001 level

CUST = Customer Involvement; COOP = CooperationPBESupplier Involvement; ANT= Anticipation of Nevedhnologies;

MANUF= Manufacturing Involvement; OPER = OperatibRarformance; MARK = Marketing Performance; BUSiNBusiness Performance

RW = Regression Weights; SRW= Standardized Regme$¥eights
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Table 10 - Hypotheses testing with multi-group modation: Industry

Industry
Electronics (n=114) Machinery (n=112) Transport ipqent (n=113)

Hypotheses Path by Path

RW SRW p RW SRW p RW SRW p | Chi-square

Hla | MANUF | <--- | COOP 0,42 0,33 0,032 0,245 0,077 0,523 -0,096| -0,059 0,623 1538,315
H1lb | supp <---| COOP 0,186 0,106 0,385 -0,123| -0,044| 0,709 0,312 0,15/ 0,274 1536,233
Hlc |cusT <---| COOP -0,324, -0,138 0,26 0,353 0,073 0,526 0,097 0,036 0,782 1536,793
H2a | ANT <--- | CUST 0,023 0,035 0,76 0,081 0,144 0,178 -0,038/ -0,046| 0,688 1536,331
H2b | OPER <---| CUST 0,041 0,089 0,46 0,191 0,432 ok 0,025 0,038 0,704 1539,799
H3a | ANT <--- | SUPP 0,132 0,146 0,208, -0,102| -0,107 0,325 0,158 0,151 0,202 1538,267
H3b | CONT <--- | SUPP -0,095| -0,114| 0,323 0,163 0,243 0,02 0,153 0,263 0,034 1539,846
H3c | OPER <---| SUPP 0,103 0,164, 0,196 0,028 0,037 0,738 0,314 0,383 0,004 1539,750

H4a | CONT <--- | MANUF 0,268 0,234/ 0,079 -0,095 -0,159 0,12y -0,126| -0,168| 0,106 1539,359

H4b | OPER <---| MANUF -0,036| -0,042| 0,762 0,11 0,165 0,138 0,053 0,05/ 0,587 1536,103

H5a | CONT <--- | ANT 0,214 0,231 0,044 0,379 0,538 K 0,134 0,241 0,05 1540,157
H5b | OPER <---| ANT 0,039 0,057 0,681 0,102 0,13 0,4 -0,09| -0,115] 0,395 1536,769
H5¢C | MARK <--- |ANT 0,139 0,168/ 0,142 -0,068 -0,075] 0,467 0,154 0,183 0,114 1537,804
H6a | OPER <---| CONT 0,02 0,026 0,854 0,037 0,033 0,837 0,051 0,036 0,8 1535,323
H6b | MARK <--- |CONT -0,065| -0,074| 0,504 -0,077 -0,06| 0,549 -0,11) -0,073] 0,528 1535,346
H7a | BUSIN <--- | OPER 0,476 0,269 0,312 -0,461 -0,296] 0,515 0,62 0,491 0,098 1537,203
H7b | MARK <--- |OPER 0,969 0,816 b 1,064, 0,925 b 1,212 1,127 rrx 1535,704
H8 |BUSIN <--- | MARK 0,891 0,597 0,031 1,668 1,232 0,012 0,305 0,26 0,396 1539,016

Source: elaborated by the author

Overall Model: Unconstrained Chi-square=1535,3049d8; Constrained Chi-square=1620,988;df=99Chi-square=85,684df=72; p-value=0,129
Path by path’s Chi-square: 1539,91 at 0,1 leve1130 at 0,05 level; 1544,51 at 0,001 level

CUST = Customer Involvement; COOP = CooperationPBESupplier Involvement; ANT= Anticipation of Nevedhnologies;

MANUF= Manufacturing Involvement; OPER = OperatibRarformance; MARK = Marketing Performance; BUSiNBusiness Performance

RW = Regression Weights; SRW= Standardized Regme$¥eights
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Table 11 - Hypotheses testing with multi-group modwation: Location

Location
America (n=51) Europe (n=171) Asia (n=117)

Hypotheses Path by Path

RW SRW p RW SRW p RW SRW p | Chi-square

Hla | MANUF | <--- | COOP 0,789 0,519 0,043 0,306 0,176 0,09 0,155 0,065 0,629 1564,522
H1lb | supp <---| COOP -0,152| -0,167| 0,421 0,429 0,201 0,046 0,089 0,033 0,793 1566,105
Hlc |cusT <---| COOP -0,974| -0,404| 0,068 0,512 0,167 0,066/ -0,155| -0,049 0,711 1569,728
H2a | ANT <--- | CUST -0,275 -0,289| 0,076 0,03 0,056 0,509 0,069 0,092 0,435 1566,095
H2b | OPER <--| CUST 0| -0,001 0,997 0,039 0,109 0,184 0,204 0,262 0,017 1565,725
H3a | ANT <--- | SUPP 0,831 0,329 0,14 0,105 0,135 0,147 0,018 0,02 0,856 1565,825
H3b | CONT <--- | SUPP -0,068| -0,064| 0,706 0,059 0,129 0,171 0,142 0,133 0,179 1563,429
H3c | OPER <---| SUPP 0,65 0,475 0,117 0,127 0,244 0,013 0,172 0,19 0,067 1565,968
H4a | CONT <--- | MANUF 0,24 0,377 0,068 -0,02| -0,036| 0,698 -0,322| -0,266| 0,017 1569,940
H4b | OPER <---| MANUF 0,185 0,226 0,252 -0,046| -0,073 0,418 0,417 0,405/ 0,003 1572,014
H5a | CONT <--- | ANT 0,17 0,403/ 0,027 0,241 0,409 ok 0,599 0,493 bl 1569,897
H5b | OPER <---| ANT -0,201 -0,37| 0,126 0,116 0,173 0,226 -0,295/ -0,285 0,037 1567,766
H5c | MARK <--- [ANT 0,111 0,233 0,326/ -0,054| -0,075 0,532 0,24 0,194 0,063 1565,035
H6a | OPER <---| CONT 0,624 0,487 0,062 -0,292| -0,257| 0,084 0,268 0,316 0,027 1571,903
H6b | MARK <--- [CONT -0,185/ -0,164| 0,406 0,091 0,073 0,536 -0,238] -0,234, 0,026 1565,187
H7a |BUSIN | <--- | OPER -2,246| -1,556| 0,388 -2,732| -1,753| 0,572 1,173 0,763 bl 1569,563
H7b | MARK <--- |OPER 0,95 1,079 0,021 1,104 1,014 ok 1,436 1,2 Fohk 1563,818
H8 | BUSIN <--- | MARK 3,669 2,237 0,249 3,705 2,589 0,41 0,071 0,055 0,777 1569,844

Source: elaborated by the author

Overall Model: Unconstrained Chi-square=1562,4089#8; Constrained Chi-square=1690,108;df=99Chi-square=127,698df=72; p-value=0,000
Path by path’s Chi-square: 1567,01 at 0,1 leved9]40 at 0,05 level; 1571,62 at 0,001 level

CUST = Customer Involvement; COOP = CooperationPBESupplier Involvement; ANT= Anticipation of Nevedhnologies;

MANUF= Manufacturing Involvement; OPER = OperatibRarformance; MARK = Marketing Performance; BUSiNBusiness Performance

RW = Regression Weights; SRW= Standardized Regme$¥eights
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4.3.1 The influence of the guidance to cooperatanamufacturing, supplier and customer

involvement into NPD.

In this study, cooperation has been defined aguigance of the firm to involve both
internal (manufacturing) and external linkages fdps and customers) into new product
development in order to get upper performance.thist process, partners tend to integrate
their routines, transact resources and seek fahne@ out collective and self-interest goals
(Borys & Jemison, 1989; Pinto et al., 1993; SwinkS&ng, 2007). In addition, once the
needed resources to perform the activities areinsidle the company boundary, firms are
aroused by the sense of partners’ dependence ghds Ithem to cooperation (Das et al.,
2006).

Thus, within this construct the hypotheses that lvaltested are:

Hypothesis la: Firm’s guidance to cooperate inflces positively on the manufacturing

involvement into new product development.

Hypothesis 1b: Firm’'s guidance to cooperate inflece positively on the supplier

involvement into new product development.

Hypothesis 1c: Firm’s guidance to cooperate inflces positively on the customer

involvement into new product development.

According to the descriptive analysis provided he section 4.1, the manufacturers
have demonstrated a clear trend to get into cotperdiowever, our sample shows that the
guidance to cooperate does not imply necessarilyefdective cooperation. In general,
manufacturers seem to be more willing to involve tmanufacturing into new product
development than involve external partners atghime process. These findings are supported
by the structural equation modeling depicted intdide 8. Thus, for these relationships, the
firm’s guidance to cooperate didn’t present siguaifit influence on the supplier and customer
involvement into new product development, whilenvias significant (0,165 at 0.05 level)
when involving the manufacturing for the same psgo For the overall model, the

hypothesislais not rejected, while thb and1c were rejected.

Considering the environmental turbulence as monhgraiariable, manufacturers have

shown that in both low and high levels of enviromtaé turbulence the guidance to cooperate
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has no influence on the involvement of internal @&xternal partners into NPD (table 9).
However, the results pointed out that in environtsemth medium level of turbulence, the
guidance to cooperate influenced on 0.33 (at 0e®@8I) the involvement of manufacturing
into new product development. Those results domean that firms are not involving
external partners into NPD, but rather the guidangmoperate is not perceived as antecedent

of external partnership in those scenarios.

In medium levels of environmental turbulence, tedtbgies and customers
preferences do not change so fast, which allowirthelvement of manufacturing into NPD
as way to decrease the moderate levels of uncrtdffanufacturing involvement into NPD
also offers new perceptions, skills and overwhelineslimits of work division (Fernandez et
al., 2010).

Moreover, we analyzed if the relationship betwe®ss firm’s guidance to cooperate
and manufacturing, supplier and customers involvenm@o NPD are significantly different
in the three industries under study (table 10).gémeral, the analysis of the relationships
demonstrated that there is no significant diffeeechetween industries (p-value = 0,129). The
guidance to cooperate influenced significantly be manufacturing involvement into NPD
only in Electronics industry. No significant inénces were found on supplier and customer

involvement in electronics, machinery and transpgrtipment industries.

Finally, we checked if plants located in differagntinents may present dissimilar
relationships between the scales described abdwedo so, we test if the structure of the
relationships is different among the groups of ¢nas (American, European and Asian). The
results have shown that the location does modénateelationship between cooperation and
manufacturing, supplier and customer involvemetd MPD (p-value= 0.000). In American
countries (Brazil and USA) the guidance to cooperatfluences positively on the
manufacturing involvement (0.519 at 0.05 level),ilevht influences negatively on the

customer and supplier involvement.

European countries, in turn, presented signifipasitive influence of the guidance to
cooperate on internal and external partners. Tdredardized regression weights were 0.176
(at 0.1 level), 0.201 (at 0.05 level) and 0.167Q4t level) for manufacturing, supplier and
customer involvement, respectively. Counteractimg,influence was perceived on internal

and external involvement in Asian countries.
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European countries have faced an economic crigiaglthe last three years, but its
signs began in earlier 2008 after the American egoa crisis. During the economic crisis
customers get their purchasing power minimized @anturn, consume less. This scenario
drives the manufacturer to seek for alternativest thight optimize the internal process,
minimize the production costs and offer products tire close to the customers’ expectations
under more affordable prices. Due to this contimigemanufacturers tend to cooperate with

partners to get the needed resources to outpeifooperational and marketing issues.

In short, the results show that the influence & fuidance to cooperate on the
manufacturing involvement is perceived in environtsewith medium levels of turbulence,
in the industry of electronics and in American dhgropean countries. The influence on
supplier involvement, in turn, was realized in meudilevel of environmental turbulence and
in European countries. Finally, the positive iefhige on customer involvement was

perceived only in European countries.

According to the literature review, there are twasib reasons that incite the
organizations to cooperate externally, which alated to the resources scarcity and the
possibility to explore new opportunities (Van denyd976b). Nevertheless, scholars have
pointed out that without a guidance to cooperatgperted by policies and managerial
mechanisms to stimulate the employees to get imdoloth internally and externally, the
firms are not capable to cooperate efficiently witleir partners (Laughlin, 1978; Souder,
1988).

Our results suggest that firms, in general, arenteid to cooperate with partners in
order to get mutual benefits from this relationstap preconized by the social capital theory
(Bourdieu, 1980; Coleman, 1988). However, theuigrice of the guidance to cooperate on
the involvement with partners seems to rely on msthfactors that moderate those

relationships as the environmental turbulence hadrtacroeconomic environment.

4.3.2 The influence of customer involvement on #méicipation of new technologies and

operational performance

Customer involvement was defined as a formalizedking relationship between a
customer and a manufacturer, involving the perfereeaof coordinated activities to develop a
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new product (Campbell & Cooper, 1999). As the comsrs require process, quality, shorter
delivery cycles and demand innovation, the customeolvement into NPD drives the
manufacturer to acquire new technologies in orademgyet efficiency on these processes
(Calvert, 2003; Gatignon & Xuereb, 1997). Thus, ltlgpothesis to be tested is:

Hypothesis 2a: Customer involvement into new prteddevelopment influences positively on

the anticipation of new technologies.

Hypothesis 2b: Customer involvement into new prteddevelopment influences positively on

the operational performance.

The results have shown that manufacturers havaviesd moderately customers into
the NPD'’s process. In line with the tables 8, ®ahd 11, the relationship between customer
involvement and anticipation of new technologiesemeot significant in the general model
and when the environmental turbulence and the inguwcted as mediating variables (p-

values higher than 0.05).

The influence of customer involvement on antidgpatof new technologies were
significant always in American countries, but irgagve way (standardized regression weight
=-0.28). Hence, the hypothesis 2 was rejectataroverall model and when the moderating

variables were included in the model.

The literature has illustrated that customers whe iavolved into NPD requires
characteristics in the product that are relatethéoperational performance of the NPD. To
get best results on it, the anticipation of nevhtexdogies have worked as a tool to optimize
the internal routines and process the informatiohfgom customers. Thus, the higher the
involvement of customer into NPD, the higher wob&lthe anticipation of new technologies
(Calvert, 2003; Dean Jr & Snell, 1996; Gatinon &exeb, 1997; Gemunden et al., 1992).
However our results do not confirm what has beestydated in the literature, once the
involvement of customers into NPD did not show aimgpnificance on the anticipation of new
technologies, even considering different levelsen¥ironmental turbulence, industries and

location.

In terms of performance, customer involvement affégositively on the operational
performance as postulated by previous studies. Biiltlence has been stronger in medium
and low levels of environmental turbulence. Inséhecenarios, as the market knowledge and

technology don’t change rapidly, moderate levelscaktomer involvement enable the
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company to gather information from market, procésand convert it in products that are
operationally feasible and according to the custsnexpectation (DeSarbo, Anthony Di
Benedetto, Michael, & Sinha, 2005).

On the other hand, although high environmental uierice is supposed to be an
enabler for customer involvement into NPD sincekhewledge and technology held by the
company might get obsolete rapidly, increased costanvolvement is considered risky and
may hurt the performance (Kaulio, 1998). Thust@uer involvement in this scenario delays
the design and hampers the operational performg@moduction process and time to-market)
by providing a great amount of information thatifficult to process and exploit it (Bajaj et
al., 2004).

4.3.3 The influence of the supplier involvement thie anticipation of new technologies,

continuous improvement and operational performance

Supplier involvement is taken as a new or exgstalationship between the buyer and
the supplier to strive benefits for both througliadmrative activities (Ellram, 1995). Those
benefits are better evidenced on operational pedoce as it is a spillover of the supplier
experience and its capacity to offer informatiolwbnew technologies to improve the NPD
performance (Cousins & Lawson, 2007; Primo & Amuwrgs2002; Ragatz et al., 1997;
Wasti & Liker, 1997). Thus, the higher the supplievolvement into NPD, the higher the
manufacturer ability to improve its internal progdsontinuous improvement) and get new
technologies to enhance its results (Liker etZ96). Under these arguments, we test the

following hypotheses:

Hypothesis 3a: Supplier involvement into new prdsluievelopment influences positively on

the manufacturer’s anticipation of new technologies

Hypothesis 3b: Supplier integration into new produdevelopment influences positively on

the manufacturer’s continuous improvement.

Hypothesis 3c: Supplier integration into new prosudevelopment influences positively on

the operational performance.
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Based on the descriptive analysis depicted in tddde 3, the surveyed firms
demonstrated moderate levels of supplier involvanm@go NPD. In the general model, such
involvement has influenced positively on the mantueer continuous improvement in 0,07
(at 0.1 level), on the operational performance,it¥®@ (at 0.05 level) and has not influenced

on the anticipation of new technologies.

Moreover, tests considering the moderation powethe environmental turbulence
showed that supplier involvement has no influenceanticipation of new technologies and
continuous improvement in any of the three levélerwironmental turbulence. Those results
differ from findings in previous studies once su@pinvolvement and anticipation of new
technologies are understood as strategies closédyd, wherein the presence of one strategy

drives the manufacturer to get the other one (Niawfzan et al., 2010).

In terms of performance, supplier involvement hafluenced on the operational
performance in low and medium level of environmentabulence. The rejection of the
positive influence of supplier involvement on opiEnaal performance moderated by high
environmental turbulence lays on the fact that saeokironment requires high supplier
involvement into NPD (Eisenhardt & Martin, 2000High supplier involvement into NPD
means that the product design is supplier drivehichv was named by Handfield and

colleagues (1999) as black box integration.

As studied by Koufteros, Cheng and Lai (2007), klaox integration hamper the
operational performance by having the NPD procekern basically by the supplier. This
increased supplier responsibility in NPD processeisn as the dark-side of the social capital,
wherein too much integration injuries the perforcergVillena et al., 2011). To get better
results, suppliers must be involved moderately MRD, performing activities that are shared
with the manufacturer, just as the grey-box integrarequired by medium level of

environmental turbulence (Koufteros, Cheng & L#&02).

Testing the same hypotheses under the moderatiorthef location, supplier
involvement had no influence on anticipation of neechnologies and continuous
improvement in all group of countries. Those resldad to the understanding that suppliers
have no influence on the firm's absorptive capasihen factors related to regional social
structure, culture or macroeconomic systems arentak account. When it comes to

operational performance, it was affected positivelizuropean and Asian countries.
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The positive influence of the supplier involvement operational performance in
Asian countries was not an unexpected result gimage countries are considered pioneers in
getting benefits from this external partner in teroh quality, product development cycle time
and production cost’s reduction (Clark & Fujimo1®91). Taking the Japanese manufactures
as reference, European and American countries eddpe same practices to get similar
results. Based on our results, European courttage learned from Asian ones how to take
advantage from such social capital while the Anaricountries don’t (Bidault et al., 1998;
Eisenhardt & Tabrizi, 1995; Zirger & Hartley, 1996)

Finally, supplier involvement had positive influenon operational performance in
transport equipment and machinery industries. @&hesults also are in line with previous
studies which highlight, since mid-eights, the @pienal benefits generated through supplier
involvement in Japanese automobile manufacturdes@ Fujimoto, 1991).

4.3.4 The influence of the manufacturing involveen the continuous improvement and

operational performance.

As in suppliers and customers involvement, manufaaj involvement refers to its
participation on new product development (PisanoMueelright, 1995; Shapiro, 1977).
Manufacturing involvement into NPD leads to the@dton of the internal resources to the
market requirements; and due to this context, fiist constantly update and enhance its
process in order to keep competitive at market,(I881; Zangwill & Kantor, 1998). This
understanding drives us to test the following hizpsts:

Hypothesis 4a: Manufacturing involvement into newdpcts development influences

positively on the manufacturer’s continuous improeet.

Hypothesis 4b: Manufacturing involvement into newdpcts development influences

positively on operational performance.

In spite of finding supportive argumentations oe kikerature review, the relationships
between manufacturing involvement and continuoysravement and also with operational
performance was not confirmed in the overall analywodel. No influence was also

perceived when considering the different levelewfironmental turbulence. This is akin to
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say that the decision to improve the internal rogiis not dependent on the changes at the
market when it comes to customer’s requirementorelver, we would say that turbulent
market does not moderate the relationship betwesarufacturing involvement and the firm’s
capacity of assimilating new information and tedbgees and learning. Thus, no effect was

also verified on operational performance.

The influence of manufacturing involvement on coutus improvement was
supported in the electronics industry (0.242 atlévkl) and in American countries (0.414 at
0.05 level), while the influence on operational fpenance was notices only in Asian
countries. These relationships presented veryingiiss results across locations so that it
might be understood as a moderating relationsKip=( 1622,23 at 0.05 level and =
1572,014 at 0.01 level).

Previous studies have pointed out that companieghwhkesire to keep their
competitiveness must consider the manufacturinglu@ment into NPD due its capacity to
adapt its process to the market requirements (I98]1; Zangwill & Kantor, 1998).
Calantone and colleagues (2002), stress that tbteps may be more evidenced in industries
that demand fast product development and fast rhaeeetration. Hence, we assume that
our results are according to the literature sit@edlectronic industries has been considered
one the most innovative industries, with high ckméed, wherein the more manufacturing are

involved into NPD, the more improvements are penia in the internal process.

4.3.5 The influence of the anticipation of new tealogies on the continuous improvement

and on the operational and marketing performance

Anticipation of new technologies refers to the fsmawareness to acquire
technologies that will convert insights from marleto products and services, in order to
attend the customers’ needs (Egelhoff, 1988 ad @ijfeKotha & Swamidass; 2000). Due to
the fast changes in the customer’s preferences,uf@etarers must update their skills
consantly through acquisition of new technologiesl anprovements on the process and
routines. Thus, the anticipation of new technasgitimulates the manufacturer to reevaluate

regularly its internal resources to avoid the obesoence (Ishii et al., 2009).
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Moreover, the anticipation of new technologies #m&improvement of process drive
the manufacturer to outperform in quality, flexityi cost reduction and in customer
satisfaction (Mohanty, 1993; Swink & Nair, 2007 ac€ey et al., 1999; Tseng, 2004). Hence,

we claim that:

Hypothesis 5a: Anticipation of new technologiesugrices positively on the manufacturer’s

continuous improvement.

Hypothesis 5b: Anticipation of new technologieslugrices positively on the NPD’s

operational performance.

Hypothesis 5c¢: Anticipation of new technologietugrices positively on the NPD’s marketing

performance.

The descriptive analysis shows that firms havelightstrend to anticipate new
technologies to be according to the market expecst This trend has significantly
influenced on the continuous improvements in 0,@8%.01 level) and shown no significant

influence on operational and marketing performance.

In the environmental turbulence scenario, the ihpE ANT on the continuous
improvement was positive and significant at low dmgh levels of it. No impact was
perceived on operational performance at the theseld of turbulence and positive and

significant impact was evidenced on marketing penénce at low level (0.22 at 0.05 level).

When it comes to location, ANT has positive andhigant influence on continuous
improvement in America (0.389 at 0.05 level), Ew@p.41 at 0.01 level) and Asia (0.507 at
0.01 level). No influence was realized on operalgerformance for all three locations and
some influence was evidenced on marketing perfocamam Asian countries (0.204 at 0.05
level). At this scenario, the hypotheSswas not reject for all three groups of countriés, t

5bwas reject for all them and tlde was not rejected in Asian countries.

Finally, the impact of ANT on continuous improverharas positive and significant in
the Electronics (0.229 at 0.05 level), Machinery587 at 0.01 level) and Transport
Equipment industries (0.232 at 0.1 level). Conllyano influence was realized on operational
and marketing performance in those industries. cegethhe hypothesisa was not rejected for

all industries, while th&b and5c was rejected for all them.
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Comparing our results with the literature we asstima¢ our results are supported by
them, but with some caution about the conditioras$ &mable them. The relationship between
ANT and continuous improvement was significant linsaenarios, except in medium levels
of environmental turbulence. The strongest relatgm between those variables was realized
in the machinery industry. Thus, we would say tbampanies have fostered a learning
environment through the acquisition of new techg@s to update their skills and keep them
competitive. In addition, those results reinforbe toncepts of absorptive capacity once the
anticipation of new technologies are taken as nefermation that are acquired and
assimilated by the firms and converted into potsiand services (Cohen & Levinthal, 1990;
Zahra & George, 2002).

In terms of performance, our results do not showiafluence of ANT on operational
performance in all the ten scenarios presented¢ctwhre not in tune with was got from
previous studies that gave rise to the hypothe&smnk & Nair, 2007; Tracey et al., 1999;
Tseng, 2004). In line, in terms of marketing parfance, our results are supported by the
findings of Tracey and colleagues (1999), howewerour sample, such influence only

happens in low levels of environmental turbulenoe i Asian countries

Our presumption, as illustrated in the topic 2s3that suppliers and customers have
direct effect on operational performance and alsdiréct influences on operational and
marketing performance by anticipation of new tedbgies. However, ANT has not played a
good mediating role between the external partnedstiae firm’s performance as described in
the section 4.3.2 and 4.3.3. A possible explandfys on the fact that the influence of the
ANT on the results are more related to organizafideatures than to external conditions as

the environmental turbulence, socioeconomic fafimration) and industry.

In line, previous studies have claimed that ANT sigsificant influence on the firm’s
performance when this relationship is moderatedidsyes related to the organizational
structure, as educational program for productiomagar (Ishii et al., 2009), top managers
support (Lewis et al., 2013), people training (Hafm & Orr, 2005; Machuca, Diaz, & Gil,
2004), multidisciplinary planning team (Efstathiads al., 2000) and less mechanist structure
(Gupta, Chen, & Chiang, 1997).
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4.3.6 The influence of the continuous improvemem operational and marketing

performance

Continuous improvement is a production practiceeddaon TQM philosophy that is
concerned about the small enhancements on inteya@hes to obtain better results (Bessant
et al., 1994; Mogab & Cole, 2000). Its deploymaithiough doesn't demand high investments
may bring consistent benefits in terms of operatioand marketing performance (Al-
Khawaldeh & Sloan, 2007, Chapman et al., 1997; Glauget al., 2001; de Ron, 1998;
Gieskes et al., 1997; Jaber, Bonney, & Guiffrid2l@. Hence we posit that:

Hypothesis 6a: Continuous Improvement influencessitipely on the operational
performance of the new product development.

Hypothesis 6b: Continuous Improvement influencesstipely on the marketing performance
of the new product development.

The influence of continuous improvement on opereti performance was realized in
American and Asian countries, with loadings of @.%&t 0.05 level) and 0.232 (at 0.1 level).
The same influence was not evidenced in differemels of environmental turbulence and

industries.

According to the Table 3, manufacturers have destnated high levels of practices
toward to continuous improvement. However, it had impacted on the marketing
performance in new product development in the gdnerodel and when moderated by
environmental turbulence, industry and locationenek, the hypothesgb was rejected for

contexts under study.

In terms of operational performance, continuoupromement has affected it only in
American and Asian countries. As continuous improent has its origin in Japan, with the
aid of American experts in the process of coungigonstruction after Second World War and
the economic crisis that came with it, we undeidtdrat these countries are specialized in
take advantage from this manufacturing practiceusThhe macroeconomics factors in that
age leaded the companies to develop skills to leawtth its internal resources in order to
outperform and get competitiveness (Adler & Clar891; Mogab & Cole, 2000)
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Our results suggest very narrow conditions wher@ininfluences the operational
performance. Studies pointed out that owing te @blitics, rules and philosophy, the results
in operational and marketing performance would bgeeted since it works in the
enhancement in routines and process that drivenpmaved quality, lower cost production
and customer satisfaction (Al-Khawaldeh & SloanQ20Chapman et al., 1997; Coughlan et
al., 2001; de Ron, 1998; Gieskes et al., 1997;rJ&wnney, & Guiffrida, 2010).

According to the model proposition depicted in tkection 2.3, continuous
improvement was meant to be a good mediator betwsgplier and manufacturing
involvement and operational and marketing perforreatiue to its capacity of learning from
external environment and enhancing the internatgs® to adapt to the contingencies. Thus,
as in anticipation of new technologies (section3),Xontinuous improvement has not played
a good mediating role between partners of the suplpain and firm’s performance when

moderated by external conditions.

A study performed by Al-Khawaldeh and Sloan (2007Jordan manufacturers also
faced the same issues when measuring the influeihttee continuous improvement on the
firm’s performance. Hence, just like in anticipetiof new technologies, we believe that
external features do not moderate the influencd@®fcontinuous improvement on the firm’s
performance, but rather by organizational chareties toward to employees education,
commitment and communication (Irani & Sharp, 198lggab & Cole, 2000; Terziovski &
Sohal, 2000).

4.3.7 The influence of operational performance ositess and marketing performance

Operational performance refers to a set of indrsatelated to quality, delivery,
flexibility and cost. Products with successful @amnal performance offer low costs, high
quality, product launch's short-time and are ta&ged the customer needs. Those features are
converted into business performance since them qiesmnincreased return on investments
(ROI) and increased sales. Those features areagigealing for the customer acceptance,
increasing satisfaction and loyalty (Brown & Eisardt, 1995). Thus we posit that:

Hypothesis 7a: NPD’s operational performance infloes positively on the NPD’s business
performance.
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Hypothesis 7b: NPD’s operational performance infloes positively on the NPD’s marketing

performance.

In general, the surveyed companies reported tlest tiave operational performance
(OP) around the average of the industry that thelpriy to. In terms of influence, the
general model illustrated that operational perforoea has no influence on business
performance, but presented high impact on the nadkeperformance (above 1) and
significance at 0.01 level.

Considering the environmental turbulence, influsnoa business performance was
realized at low level of turbulences (0,91 at Aéd&l). Marketing performance was impacted
in low and a medium level of turbulencs with regies weights above 1 and significance at
0.01 level. These results are consistent with prewvious analysis wherein the moderate
involvement with supplier and customers in low anedium level of turbulence allows the
manufacturer to acquire information from exterraitpers, assimilated it and exploit it. Such
level of involvement does not hamper the operatigpeaformance and, in consequence,

launches the product at the right time, conquettiegcustomer acceptance and satisfaction.

When the moderating variable was the industry, iess performance was impacted
only in the machinery industry (0.792 at 0.1 lewehile the marketing performance in the
electronics, machinery and transport equipment2@.& 0.01 level; 1.08 at 0.01 level and
1.119 at 0.01 level, respectively). In terms ofakban, the operational performance impacted
the business performance only in Asian countries9@ at 0.01 level), while the marketing

performance was significant impacted in the thneeig of countries.

In line with the argumentation in the introductiasf this topic, operational
performance is supposed to influence both busiardsmarketing performance. Our results
support that rationale, however, very few studiagehdedicated to analyze the relationship
between those variables (Brown & Eisenhardt, 19859, hence, we miss some comparisons.
In spite of that, our results demonstrate some itiond wherein the operational performance
influences the business and marketing performambat may act as a stimulator for potential
further researches about the topic.

4.3.8 The influence of marketing performance onrrss performance
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Marketing performance is constituted by indicatthst are related to customer
satisfaction, commercial success and time to mailke® rationale behind the influence on
marketing performance on business performance [ayom the customer acceptance of
products that are appealing to them that is coaderito increased sales, market share and
return on investments (Brown & Eisenhardt, 1995)Jnder these considerations we
hypothesized that:

Hypothesis 8: NPD’s marketing performance influenpesitively on the NPD’s business

performance.

Our results suggest that marketing performance masinfluence on business
performance when considering the general modeltaadocation as moderating variable.
Such influence was only noticed in electronic indug0.595 at 0.05 level) and in high level

of environmental turbulence (0.592 at 0.05 level).

Although a little literature has dedicated to explahe relationship between
performance measurements, we presume that as ¢natiopal performance affected positive
and significantly the marketing performance (sett#3.7) in almost all scenarios, the
product launch at right time in this dynamic indystas converted into customer acceptance
and satisfaction , that in turn, resulted in inessh sales, market-share and return on

investments.

As mentioned previously, there is a lack of studiest measures the relationship
between the indicators of NPD’s performance. Thidecause most of the studies treat the
NPD’s performance as a single construct or singlgable (Brown & Eisenhardt, 1995).
Hence, like in the section 4.3.7 we have no studieompare the results. Anyway, our study

demonstrates the scenarios wherein such influenecmre likely to happen.

4.3.9 Summary of hypotheses testing

At this topic we summarize the hypothesis testingorder to make easier the
understanding about the results. The resultswarergrized in the Table 12. According to it,
when the hypotheses were moderated by environmemtailence, the three scenarios (low,

medium and high) presented some peculiarities. I&\émnvironments with low and high
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levels turbulences presented more influences orsunes of new product development, the

medium one is more related to issues of cooperation

When it comes to industry, electronics industrgseinted influences on cooperation,
continuous improvement and new product performandgle the machinery and transport
equipment industry only in continuous improvememd aNPD performance. Finally,
considering the location as moderating variable,eAcan and Asian countries presented
more influences on issues toward to NPD performamdele the European countries on
involvement of supply chain agents on NPD.

141



Table 12 — Summary of hypotheses testing

Enviromental Turbulence Industry Location
General
Hypotheses Model Low Medium High Electronics Machinery g&ﬁiﬁg:t America Europe Asia
Hla | MANUF <--- | COOP NR R NR R NR R R NR NR R
Hlb |supp <--- | COOP R R R R R R R R NR R
Hlc |cusT <--- | COOP R R R R R R R R NR R
H2a | ANT <--- |CUST R R R R R R R R R R
H2b |OPER <--- | CUST NR NR NR R R NR R R R NR
H3a | ANT <--- |SUPP R R R R R R R R R R
H3b |CONT <--- | SUPP NR R R R R NR NR R R R
H3c |OPER <--- | SUPP NR NR NR R R R NR R NR NR
H4a | CONT <--- | MANUF R R R R NR R R NR R R
H4b | OPER <--- | MANUF R R R R R R R R R NR
H5a | CONT <-- | ANT NR NR R NR NR NR NR NR NR NR
H5b | OPER <-- | ANT R R R R R R R R R R
H5¢ | MARK <--- |ANT R NR R R R R R R R NR
H6a |OPER <--- | CONT R R R R R R R NR R NR
H6b | MARK <--- |CONT R R R R R R R R R R
H7a | BUSIN <--- | OPER R NR R R R R NR R R NR
H7b | MARK <--- |OPER NR NR NR R NR NR NR NR NR NR
H8 | BUSIN < | MARK R R R NR NR NR R R R R

Source: elaborated by the author

NR = Hypothesis not rejected

R = Hypothesis rejected
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4.4 DIRECT AND INDIREC EFFECTS OF SUPPLY CHAIN AGHIS ON NEW
PRODUCT DEVELOPMENT PERFORMANCE.

At this topic we seek to analyze the effects & gBupply chain on new product
development performance, also considering the enmental turbulence, industry and
location as moderating variable. This analysisrats the call of Bajaj (2004), Campbell and
Cooper (1999) and Haartman (2013) after evidentekéseimilar results in studies about the
direct influence of the supply chain agents on N#eEformance. Bajaj (2004) and Haartman
(2013) also suggest that further studies shouldsiden the indirect effects once most of
studies are dedicated to the direct ones. Thugethdts of our analysis are depicted from the

table 13 to the table 22.
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Table 13 — Effects of Supply Chain Agents on NPDjserformance - General

Direct Effect Indirect Effect Total Effect
Supplier Customer Manufacturing Supplier Customer Manufacturing Supplier Customer Manufacturing
Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement
RW | p-value] RW p-value| RW | p-valug RW| p-value RW p-value RW puiea] RW | p-valuel RW | p-value RW p-value
op| 0,183 0,112 0,274/ 0,009 0,053 0,677 0,002 0,93/ 0,001 0,705 0 0,986| 0,185 0,09| 0,275 0,01| 0,053 0,662
MP 0,038/ 0,555/ -0,183] 0,025/ 0,026 0,739| 0,191 0,115 0,296 0,009 0,06/ 0,631 0,229 0,01} 0,113} 0,131 0,087 0,2
BP 0,004| 0,909 -0,09| 0,286| -0,043 0,603 0,168/ 0,106/ 0,213 0,038 0,052 0,573 0,172 0,016 0,123 0,127/ 0,009 0,98

Source: elaborated by the author
RW = standardized regression weight; OP = Operatiperformance; MP = Marketing performance; BP siBeass performance

Table 14 - Effects of Supply Chain Agents on NPD

erformance — Low Environmental Turbulence

Direct Effect Indirect Effect Total Effect
Supplier Customer Manufacturing Supplier Customer Manufacturing Supplier Customer Manufacturing
Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement
RW | p-value] RW p-value| RW | p-valug RW| p-value RW p-value RW piea] RW | p-valuel RW /| p-value RW p-value
oP 0,352| 0,005 0,159 0,134| 0,048 0,809| 0,014 0,878| 0,001 0,771 0 0,916| 0,365 0,003 0,16 0,152| 0,049 0,815
Mp | -0,019| 0,697 0,069 0,246, 0,087 0,556/ 0,399 0,006| 0,175 0,217 0,054 0,819 0,38 0,021| 0,243 0,028/ 0,14 0,359
Bp| -0,157| 0,123 -0,076 0,782| 0,201 0,105| 0,343 0,036 0,155 0,45 0,042 0,739 0,187, 0,181 0,079 0,385| 0,242 0,199

Source: elaborated by the author
RW = standardized regression weight; OP = Operatiperformance; MP = Marketing performance; BP siBeass performance
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Table 15 — Effects of Supply Chain Agents on NPDjserformance - Medium Environmental Turbulence

Direct Effect Indirect Effect Total Effect
Supplier Customer Manufacturing Supplier Customer Manufacturing Supplier Customer Manufacturing
Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement
RW | p-value] RW p-value| RW | p-valug RW| p-value RW p-value RW puiea] RW | p-valuel RW | p-value RW p-value
OP| 0,207 0,277 0,36/ 0,017 -0,072| 0,422 0 0,823/ 0,001 0,731 -0,006, 0,366/ 0,207, 0,253 0,36/ 0,015 -0,078 0,517
MP 0,146 0,218 -0,277| 0,167 0,147 0,439| 0,193 0,248 0,352 0,019 -0,075 0,466 0,339 0,015 0,075 0,603 0,072 0,876
BP 0,06/ 0,722 0,096 0,622| -0,187| 0,459 0,197, 0,173 0,145 0,496 -0,005 0,977/ 0,257 0,052 0,241 0,106| -0,192 0,252

Source: elaborated by the author
RW = standardized regression weight; OP = Operatiperformance; MP = Marketing performance; BP siBass performance

Table 16 - Effects of Supply Chain Agents on NPD

erformance — High Environmental Turbulence

Direct Effect Indirect Effect Total Effect
Supplier Customer Manufacturing Supplier Customer Manufacturing Supplier Customer Manufacturing
Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement
RW | p-value] RW p-value| RW | p-valug RW| p-value RW p-value RW puwea] RW | p-valuel RW /| p-value RW p-value
OP| -0,203] 0,149 0,493 0,018/ 0,119 0,638 -0,007| 0,559| 0,005 0,635 0,02/ 0,258 -0,21| 0,109] 0,498 0,015/ 0,139 0,525
MP 0,487 0,106 -1,077) 0,008| -0,188 0,518| -0,439] 0,114 1,059 0,012 0,274 0,485/ 0,048 0,89| -0,018| 0,922 0,085 0,507
BP 0,093 0,435 -0,001 0,999 -0,113 0,649 0,005 0,956| 0,067, 0,621 0,068 0,567 0,098 0,581 0,066 0,524| -0,045 0,953

Source: elaborated by the author
RW = standardized regression weight; OP = Operatiperformance; MP = Marketing performance; BP siBeass performance
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Table 17 - Effects of Supply Chain Agents on NPD

erformance — Electronics industry

Direct Effect Indirect Effect Total Effect
Supplier Customer Manufacturing Supplier Customer Manufacturing Supplier Customer Manufacturing
Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement
RW | p-value] RW p-value| RW | p-valug RW| p-value RW p-value RW puiea] RW | p-valuel RW | p-value RW p-value
op| 0,117 0,456 0,156 0,498/ 0,073 0,804/ 0,003 ...| 0,001 0,727, 0,003f 0,794, 0,12 0,423/ 0,157 0,506/ 0,076 0,62
MP 0,084 0,656, -0,122| 0,577 -0,166| 0,438/ 0,132 0,302 0,132 0,484, 0,051 0,743 0,216 0,136 0,011 0,963| -0,115 0,507
BP | -0,006| 0,994 0,02 0,924 -0,078] 0,561 0,16/ 0,394/ 0,055 0,712 -0,041 0,921 0,153 0,383 0,075 0,553| -0,119 0,536

Source: elaborated by the author
RW = standardized regression weight; OP = Operatiperformance; MP = Marketing performance; BP siBeass performance

Table 18 - Effects of Supply Chain Agents on NPD

erformance — Machinery industry

Direct Effect Indirect Effect Total Effect
Supplier Customer Manufacturing Supplier Customer Manufacturing Supplier Customer Manufacturing
Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement
RW | p-value] RW p-value| RW | p-valug RW| p-value RW p-value RW piea] RW | p-valuel RW /| p-value RW p-value
op| -0,089| 0,464 0,582 0,003| 0,262 0,067, 0,027 0,421| 0,013 0,326| -0,024 0,291 -0,062| 0,555/ 0,594 0,002| 0,238 0,104
MP 0,194| 0,256/ -0,521 0,007| -0,188 0,258| -0,162 0,312| 0,819 0,003 0,391 0,082 0,032 0,739 0,298 0,069| 0,203 0,192
BP 0,141 0,19| -0,097 0,625| -0,156 0,111} -0,001 0,94| 0,407 0,041 0,218 0,103} 0,14 0,208, 0,31 0,033| 0,062 0,471

Source: elaborated by the author
RW = standardized regression weight; OP = Operatiperformance; MP = Marketing performance; BP siBeass performance
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Table 19 — Effects of Supply Chain Agents on NPDjserformance — Transport Equipment industry

Direct Effect Indirect Effect Total Effect
Supplier Customer Manufacturing Supplier Customer Manufacturing Supplier Customer Manufacturing
Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement
RW | p-value] RW p-value| RW | p-valug RW| p-value RW p-value RW piea] RW | p-valuel RW /| p-value RW p-value
oP 0,431 0,019 0,089 0,627 -0,068 0,713| -0,008 0,917, 0,003 0,61| -0,001 0,984, 0,423 0,023| 0,092 0,559| -0,069 0,636
Mp | -0,047 0,649 -0,063 0,688 0,183 0,23 0,5 0,032| 0,101 0,627/ -0,078 0,617, 0,454, 0,013| 0,038 0,886, 0,106 0,436
BP | -0,204| 0,051 -0,073 0,495| -0,028 0,752| 0,383 0,014/ 0,054 0,692 0,025 0,87| 0,179 0,166| -0,019 0,7| -0,003 0,936

Source: elaborated by the author
RW = standardized regression weight; OP = Operatiperformance; MP = Marketing performance; BP siBeass performance

Table 20 — Effects of Supply Chain Agents on NPDjserformance — American countries

Direct Effect Indirect Effect Total Effect
Supplier Customer Manufacturing Supplier Customer Manufacturing Supplier Customer Manufacturing
Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement
RW | p-value] RW p-value| RW | p-valug RW| p-value RW p-value RW puiea] RW | p-valuel RW /| p-value RW p-value
oP 0,6/ 0,005 -0,098/ 0,728 0,052 0,781| -0,115 0,06/ 0,074 0,11| 0,243} 0,059 0,485 0,011] -0,024| 0,951] 0,295 0,339
mP | -0,414/ 0,047, 0,096 0,552 0,152 0,694/ 0,84 0,009 -0,141 0,458/ 0,211 0,346 0,426 0,02| -0,045| 0,751 0,362 0,09
BP 0,325 0,153 0,112 0,85| 0,095 0,84 0,171 0,362 -0,038 0,865 0,234 0,373 0,497 0,001 0,074/ 0,898 0,329 0,201

Source: elaborated by the author
RW = standardized regression weight; OP = Operatiperformance; MP = Marketing performance; BP siBass performance

147



Table 21 — Effects of Supply Chain Agents on NPDjserformance — European Countries

Direct Effect Indirect Effect Total Effect
Supplier Customer Manufacturing Supplier Customer Manufacturing Supplier Customer Manufacturing
Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement
RW | p-value] RW p-value| RW | p-valug RW| p-value RW p-value RW puiea] RW | p-valuel RW | p-value RW p-value
op| 0,213 0,171 0,241 0,103/ 0,012 0,982 -0,039] 0,407, 0,002 0,639 0,007 0,681 0,174 0,268 0,242 0,11| 0,019 0,902
MP 0,042 0,826| -0,215 0,29| -0,048, 0,761 0,211 0,24| 0,262 0,12 0,017] 0,915 0,253 0,009 0,047, 0,621] -0,031 0,73
BP| -0,081 0,534 0,221 0,189| -0,103 0,58/ 0,258/ 0,048 -0,077, 0,609 -0,056| 0,542| 0,177 0,173| 0,144 0,115| -0,159 0,216

Source: elaborated by the author
RW = standardized regression weight; OP = Operatiperformance; MP = Marketing performance; BP siBeass performance

Table 22 - Effects of Supply Chain Agents on NPD

erformance — Asian Countries

Direct Effect Indirect Effect Total Effect
Supplier Customer Manufacturing Supplier Customer Manufacturing Supplier Customer Manufacturing
Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement Involvement
RW | p-value] RW p-value| RW | p-valug RW| p-value RW p-value RW puiea] RW | p-valuel RW /| p-value RW p-value
op| 0,199 0,198 0,436/ 0,006/ 0,31 0,148 0,042 0,146 -0,014 0,25/ -0,085 0,033 0,241 0,084| 0,422] 0,008 0,225 0,259
mp| -0,018 0,981 -0,296/ 0,083 0,091 0,685 0,279 0,136/ 0,561 0,009 0,368 0,18/ 0,261 0,184 0,265 0,079 0,458 0,05
Bp| -0,095 0,537 -0,22| 0,086 0,106 0,316 0,219] 0,064| 0,342 0,02 0,252 0,197 0,124 0,469 0,122 0,357 0,358 0,093

Source: elaborated by the author
RW = standardized regression weight; OP = Operatiperformance; MP = Marketing performance; BP siBass performance
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4.4.1 Direct and indirect effects of supplier inv&ent on NPD’s performance.

The analysis of the direct influence of the sugglion the new product development’s
performance showed that, in the general model,stigplier has no significant direct and
indirect effect on any kind of NPD’s performancddowever, combining its direct and
indirect effect (total effect), supplier impactsGf275 on operational performance.

Adding the environmental turbulence to the modwippliers influenced NPD’s
performance only in low levels of turbulence. histscenario, suppliers has affected directly
the operational performance in 0,35 (at 0.05 leaal] indirectly the marketing and business
performance in 0,399 and 0,343, respectively. \im émvironmental turbulence, as the market
knowledge and technology do not change fast, sepjpiitegration works in activities of
improvements of the manufacturer internal procassprder to keep the profits through
production cost reduction, quality and delivery&am Van Den Bosch, & Volberda, 2006;
Lichtenthaler, 2013). Thus in low environmentabulence, suppliers play a critical role on

operational performance if compared with custonmel manufacturer involvement.

In terms of industry, supplier involvement impacted 0,430 (at 0.05 level) on
operational performance in transport equipmentsirgu This result seems to be in line with
studies performed by several scholars wherein thgpler involvement was meant to
improve the operational performance in transponretated industries, as automobiles
industry in Asian countries (Bidault et al., 1998tudies performed on transport correlated-
industries already reported gains in operationdbp@mance from this involvement since mid-
eighties, being a reference to American and EumopEantries to get upper performance
(Clark & Fujimoto, 1991; Crosby, 1988; Garvin, 1988 Although Asian countries are
pioneers in involving supplier into NPD, our sample®wn that such involvement impacted

significantly the operational performance in Amanaountries (Brazil and USA).

Indirectly, supplier involvement did not show amjluence on the measures of NPD’s
performance in the general model, however its arfte was realized on marketing (0,39) and
business (0,34) performance in low levels of emmmental turbulence. The same influence
was also realized in transport equipment indudityt, with higher impact (0,50 and 0,38,

respectively).
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The highest influence of supplier on NPD’s perfante was realized in American
countries with 0,84 of impact on marketing perfonec& In European countries the influence
was on the business performance, with loadingrabat 0,26 on it. Thus, supplier influenced
the marketing and business performance in geneoalemin low level of environmental

turbulence and in American and European countries.

Those results, in short, demonstrate that thelsugpvolvement influences directly
the operational performance while it influencesinactly on marketing and business

performance at same scenarios.

No impact of supplier involvement on NPD’s perfamge was realized in Asian
countries. This result sounds interesting singgker has been involved since the eighties
into NPD in Japan as the antecedent of best rasutigerational performance (Bidault et al.,
1998; Garvin, 1998). As reported by Clark and Fojo(1991), while the involvement of
suppliers into NPD was around 30% in Japan, theesamolvement was only 7% in
American manufacturers. Based on our resultspadth we are not considering only Japan in
Asia and not only USA in America, they suggest American manufacturers have learned

from Asian countries how to integrate suppliers iINPD and get benefits from them.

Other studies also considered moderating factdisnwanalyzing the influence of
supplier into NPD, as the level of responsibilifytlee supplier in the NPD project (Koufteros,
Cheng and Lai, 2007; Primo and Amundson, 2002)thadnoment wherein the supplier is
integrated into NPD project (Hartley et al., 199Qur study contribute with the studies of
those scholars by providing others factors that enaté the direct and indirect effect of

suppliers on NPD’s performance.

4.4.2 Direct and indirect effects of customer imeshent on NPD’s performance.

Customer involvement, in the general model, showeditive and significant
influence on operational performance (0.274 at 0e®8l). The direct influence of customer
involvement on operational performance was alsdeawed at medium (0,36) and high levels
(0,49) of environmental turbulence, in machinerdustry (0,58) and in Asian countries
(0,436). Customer involvement did not impact iedily the operational performance in any
of the scenarios under study.
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Positive influence of customer involvement on netirlg performance was noticed in
indirect relationships in the general model (0,296¢dium (0,352) and high levels (1,059) of
environmental turbulence and in machinery indugi;g1) and in Asian countries (0,561).
Additionally, customer involvement affect the biess performance, in the indirect way, in
the general model (0,213) and in Asian countrig34®).

Our results are in line with previous studies tliEgmonstrated that customer
involvement affect the operational performance onastomer provide insights from the
market that are converted into conformities thatl wiggregate value to the product
(Geminnden et al., 1992).

In spite of the acceptance of the direct influemdecustomer’s involvement on
operational performance (Feng et al., 2010; 20Elig, 1998) , Bajaj and colleagues (2004)
pointed out that such influences happen indirectin medium and high environmental
turbulence, manufacturers tend to increase thd lefveustomers integration into NPD in
order to overcome the obsolescence of market kragele High levels of integration lead the
manufacturer to consider too much information ttieays the product design, hurting its
performance. On the other hand, the amount ofnmftion considered in the product design
helps to minimize the flaws and the waste of reseaiin the production, impacting positively
on the operational performance. Hence, accordingdajaj and colleagues (2004) customer
involvement plays a ripple influence on operatiopairformance instead of direct one.
Counteracting, in our sample, the direct influenteustomer involvement on the operational
performance was stronger than the indirect one.tht® reason, at same scenarios, customers

presented a ripple influence on marketing and lessiperformance.

Machinery industry, in turn, requires more customm&olvement into NPD once the
product is not pushed to the market as in eleatramdustry. Customers of electronics
industry tend to expect novelties from the manufiastinstead of ask for them. Customers of
machinery industry expect products that are in hméh their expectations in terms of
functionalities, quality and cost. Thus, we sugdleat in machinery industry the involvement

of customers into NPD plays a crucial role on therational performance.
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4.4.3 Direct and indirect effects of manufactunngolvement on NPD’s performance.

The analysis of the direct and indirect influendetltee manufacturing on NPD’s
performance showed that there is no relationshipvd®en manufacturing and operational,
marketing or business performance in any of the deanarios presents through the
moderating variables.

Our results counteracts with results found outpievious studies wherein the
manufacturing involvement is supposed to analyeedlquirements of the market and convert
it into goods according to the resources availablthe company. This analysis avoids the
waste of resources that are deployed by otherditurat areas in the design of products that
are not feasible to produce. Thus, we expectediiaufacturing involvement would impact
on the speed of NPD process, in the production ¢Bstano & Wheelright, 1995),
productivity, quality, market penetration, custonsatisfaction and sales (Calentone et al.,

2002), that are represented here as operationgdetiveg and business performance.

4.5 CONSIDERATIONS ABOUT THE ANALYSIS MODEL

The results of the analysis model presented frioentéable 8 to the table 22, showed
the influence of each agent of the supply chaimtsgevhen analyzed jointly, on new product
development’s projects, considering a general swaenghree levels on environmental
turbulence, three industries and three geograggons. The goal was to show the nuances
of supply chain integration under different conatits.

The model used to analyze such influences pregdmtmdex slightly below of what
is recommended by the literature. Kline (2005) &fadr Jr et al., (2009) suggest that the fit
index, GFI, CFl and NNFI should be higher than @®®e considered as a good model. On
the other hand, Hair Jr et al. (2009) alerts tlseaechers about the “magic number” 0.90 as

reference for well fit models.

Some models are built upon simulation data and offgr fit indexes higher than
0.90, however it does not mean that the model Ikfizesince the real fit, based on real data,
is unknown. Thus, the use of cutoff points fortidlexes must be used with caution in order

to avoid the elimination of a significant potentiakearch (Hair Jr et al., 2009).
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In our model the fit indexes were: GFI = 0.86,|GF0.85 and RMSEA = 0.05. A
possible explanation is about the running of theleh@onsidering multi-group moderation.
The moderation splits the sample into groups thegdaict on the fit indexes since some of
them are sensible to the sample size (Hair Jr.,e2@09; Kline, 2005). A good example is the
moderating variable “location”, wherein while tharBpean and Asian countries had over one
hundred companies each, the American countriesohgd51, what might contribute to the

decrease of the fit indexes.

As the model was run with three moderating varigsblgth three levels each one, the
total of model run by the confirmatory factor arsay(CFA) was ten. Thus, the fit indexes
are about the average of the fit indexes of all e®dun at same file. Under these
considerations we assume that the model is vald @wovide consistent results when
analyzed under different perspectives.

4.6 CONSIDERATIONS ABOUT THE MEDIATING VARIABLES

This study considered the environmental turbulenioelustry and location as
mediating variables. The analysis of each one bbeageen through the information contained
in the footnotes of the tables 9, 10 and 11.

Environmental turbulence was taken as changeshén rharket caused by the
customer’s preferences (Hung & Chou, 2013; JawassKiohli, 1993). It was categorized
into three levels: low, medium and high. Accordinghe table 9, environmental turbulence
was considered a good moderator at 0.05 level, ditbrgent loadings in the hypothesis

testing across the levels of turbulence.

In line with the table 9, the relationship betwesnticipation of new technologies and
marketing performance, supplier involvement andrajenal performance, and customer
involvement and operational performance were highmgderated by the environmental

turbulence, with significance at 0.05 level

In terms of industry, the difference across indastwere not dissimilar enough to

characterize the variable as a good moderator I(eeva 0.126). However, in this model,
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presented in the table 10, the relationship betweaicipation of new technologies and
continuous improvement was moderated by the indastd.1 level.

Finally, the location as mediating variable synmwed the social and economic
conditions of the region that may enable or hantperinfluence of the supply chain agents
on new product development’s performance. Thisabée was taken as good moderator at
0.000 level (99% of confidence) in the model deguicin the table 11. In this model several
relationships were considered significant, as figtance: the influence of the cooperation on
the customer involvement into NPD; the influencetlod manufacturing involvement on
continuous improvement; manufacturing involvemenh @perational performance,
anticipation on new technologies on continuous oupment; continuous improvement on
operational performance, anticipation of new tedbgies on operational performance,
operational performance on business performancenatteting performance on business
performance. All these influences were significdiiferent across countries at 0.05 level

(95% of confidence).
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5 FINAL CONSIDERATIONS

This topic seeks to point out the research’s caichs, offer academic and
managerial implications, demonstrate the limitagioof the study and suggest further

researches. The discussion of each of these isspessented in the following five sections.

5.1 CONSIDERATIONS ABOUT THE RESEARCH

This dissertation sought to verify the supply chagent’s influence on the new
product development’s performance when those agaetsanalyzed jointly. To do so, we
assumed that the involvement of such agents intd Nifluence directly on the operational

performance and indirectly on marketing and busimesformance.

Our approach is based on Flynn et al., (2010) aajdjBand colleagues (2004) and
Haartman (2013)’s studies which pointed out th#toaigh there are evidences of benefits
generated by supply chain integration on the firpggformance, few information is available
about the individual contribution of each supphaichagent on it when they are analyzed in
the same context. Moreover, there are no consigdences about which part of NPD’s
performance (manufacturing, marketing or busines$opmance) the involved agents have

more influence.

Because of the dissimilar results about the sttardluence of supply chain agents on
new product performance, Haartman (2013) suggekttdurther studies should consider the
indirect effects of those agents on new produdioperance. Thus, we attended the call of the
authors mentioned previously and also analyzetase influences change across different

levels of environmental turbulence, industry anchtmn.

Our analyses starta from the firm’s guidance topevate as antecedents of the
involvement of manufacturing, supplier and custonmto new product development. In
addition we considered that those agents influemcéhe anticipation of new technologies
and on the firm’s continuous improvement practicebjch in turn, impact on the new

product development’s performance.

155



This analysis model is supported by Social Capitadory and Absorptive Capacity
Theory by considering that firms who have the gnadato cooperate are strategically
interested in establish relationships with partriersbtain collective and self-interest goals.
Thus, the involvement of manufacturing, supplied anstomers are not a natural event, but
rather the results of investments on partnerstps might bring benefits for all involved
(Bourdieu, 1980; Coleman, 1988).

Furthermore, we assumed that supply chain agemntsilmate to the firm’s absorptive
capacity by providing new information that will b&ned into institutionalized practices and
for last converted into upper performance. The rmactices here were measured as
anticipation of new technologies as an informasonrce, and the continuous improvement
as the process of assimilation of that informatidfinally, the new product development’s
performance represents the results of the explmitatf the two previous practices (Cohen &
Levinthal, 1990; Zahra & George, 2002).

The results have shown that firms have the guidéamamoperate with internal and
external partners. However, the guidance to catpgexpressed by the internal politics,
rules, the support of top managers to cooperatefficient communication and the
development of innovative ideas, has affected nloeeinternal integration than the external
one. The descriptive analysis also suggestsithggneral, firms are more willing to involve

manufacturing into NPD than the external partners.

Counteracting with studies in which supplier andtomer involvement was meant to
be antecedents of anticipation of new technolog@susins & Lawson, 2007; Primo &
Amundson, 2002; Ragatz et al., 1997; Wasti & Lik&97), our studys show that there is no
relationship between those variables in any of shenarios presented. In others words,
external agents didn't act as source of marketrimédion, or yet, those agents had no

influence on the first stage of the firms’ absoretcapacity.

The second stage of the firm’s absorptive capadigre treated as continuous
improvement and learning, was mostly affect by rtienufacturing involvement into NPD.
The influence of the suppliers on it was realizetyon machinery and transport equipment
industry. Thus, our results strengths the studfegse (1991), Zangwill and Kantor (1998)
and supports partially the studies of Koufteros emiteagues (2007) and Mahoney (1992).
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Continuous improvement also was affected by thecigation of new technologies.
The hypothesis which tested the influenced of &ttt in the earlier was confirmed in nine of
the ten scenarios presented. It means that, absor@ive capacity theory, the acquisition
stage (anticipation of new technologies) influendas assimilation stage (continuous
improvement) (Cohen & Levinthal, 1990). In spitetloat, the first and second stage of the
absorptive capacity presented very restricted ¢mmdi to impact on the exploitation stage

(marketing and operational performance).

In terms of performance, operational performance Ba&nificant influence on
marketing and business performance in most of ¢kaaios studied, but the same influence
was not perceived between marketing and busina$srpance. The relationships between
performance measures were better evidenced in éwsld of environmental turbulence,

electronics and machinery industries and in Asrah/American countries.

Thus, in general, the hypotheses regard to coaperatere confirmed in medium
level of environmental turbulence and in Europeamntries, while the hypotheses toward to
NPD performance were confirmed in electronics armachimery industries, low level of

environmental turbulence and in Asian countries.

When it comes to the direct and indirect impacthe supply chain agents on the
NPD’s performance, surprisingly, manufacturing ilvement had no influence on marketing,
performance or business performance, as discussepsly in the section 4.4.3. In spite of
that, suppliers and customers, when analyzed yirséem to influence on the NPD’s

performance differently, according to the scenarios

Supplier involvement has influences on NPD’s perfance in low level of
environmental turbulence, in transport equipmenugtry and in American and European
countries. However, in these scenarios, suppladfect directly only the operational
performance and indirectly on the marketing andinass performance. Suppliers have no
direct effect on marketing and business performaand have no indirect effect on

operational performance.

As in supplier involvement, customer involvemergoapresented some standards in
influencing the NPD’s performance, which were pefeeé in medium and high levels of
environmental turbulence, the machinery industrg &sian countries. In these contexts,

customer involvement impacts directly only the apienal performance and indirectly on the
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marketing and business performance. Customersbatirect influence on marketing and

business performance and no indirect impact onabipeial performance.

Those results demonstrate that western comparaesele from Asian countries how
to integrate suppliers into NPD and improve th@emtional performance (Bidault, Despres,
& Butler, 1998; Clark & Fujimoto, 1991; Garvin, 189 The results also suggest the
existence of a new trend in Asian countries throtighinvolvement of customers into NPD

to improve their operational performance.

In resume, we would say that customer and sugpéiet directly on the operational
performance and have a ripple influence on the eteng and business performance under
certain conditions. These analyses allowed ugtidywthe nuances of supply chain behavior,

when they are analyzed jointly, in different coriex

5.2 ACADEMIC CONTRIBUTIONS

In terms academics, this research sought to eliecianditions wherein supply chain
agents act differently on the new product develaptimgriving us to the understanding about
the divergences among studies in terms of impattpesformances. Moreover, we offer a
model to analyze the entire process of supply chiaiagration since the guidance to
cooperate until the product development performancAs it encompasses suppliers,
customers and the manufacturer, its analysis madfiord insights about the supply chain

competitiveness.

Through the analysis of the supply chain integratioder different perspectives, we
adapted an analysis method, usually performedtides from information system’s area, to
evaluate the moderating power of the variablewvaryerelationship proposed in the analytical
model. The analysis is made through path-by-patfissquare which establishes the

moderation under three levels of confidence (9088 @nd 99%).
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5.3 MANAGERIAL CONTRIBUTIONS

Managers may also be benefited from this studyutyinothe information about in
which situations suppliers and customers are swggpts outperform. In addition, managers
may also involve agents in conditions that they'dieave a strong direct effect in order to get
benefits from their ripple influences on the mairkgtand business performance.

In appropriate conditions, firms might target invesnts on long term relationships
with external agents that will benefit not only t@mpany as the partners involved. Based in
our analysis and according to the conditions, fiares supposed to get direct upper results in

operational performance that will lead to marketmgl business performance.

For the companies belonging to the one of the imdigssstudied there is information
about in what level of environmental turbulenceytBbould invest on one or other external
partner, since the suppliers influence on NPD diffeom customers influence on NPD under

the same conditions.

5.4 LIMITATIONS

One of the limitations of the study is relatedthie scales of the HPM project that in
spite of being wide open in terms of topics in @pens management, offers restriction
regarding the indicator modification in the caséoof index of content validity. Some scales
were not validated yet and because the data weadslrcollected and we did not perform the
content validity, since the case of bad adequaeywould not be able to change the
indicators.

Moreover, the data was collected in a window ofeseyears due to issues related to
difficult to collect the data in some countriestloe late entry of some countries in the project.
Thus, the different periods of data collection asréhe countries might bias the results in
terms of changes in the social and macroeconommnditons that might influence the

responses.

Although the questionnaires have followed the sefgeverse translation to check if

the idea of the questions were preserved, therdifte of backgrounds among countries may
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influence in the interpretation of the questionstiy respondents, hurting the quality of the
responses. Furthermore, NPD performance was nezhbased on the managers perception
about the firm’s performance when compared withrtbempetitors, which may offer some

subjectivity to the measure of the marketing, openal and business performance.

In terms of analysis, we worked with multi-grouaeration to evaluate the nuances
of the supply chain integration on NPD’s performanto do so, the sample was split into
groups and consequently decreased the fit indekdbheoproposed analytical model. In
addition, the American countries group had the Ewtilsample (51) while all the others
groups of environmental turbulence, industry andaimn had sample over one hundred

respondents.

When it comes to hypotheses testing, some divesgetetween our results and
previous studies might be caused for the use dkrdifit scales to measure the same
constructs. Thus, our study, as well the previdudiss, doesn’t overlap the results already
known in the literature, but yet contribute to tkikowledge construction under different

perspectives.

5.5 SUGGESTIONS FOR FURTHER RESEARCHES

The results of this dissertation afforded somedenac and managerial contributions
that strength some previous studies while counterathers. However we are sure that the
extent of knowledge that come from the involvemeith manufacturing, suppliers and

customers may be amplified through further resesg@iout the topic.

To do so, we suggest the further researches shmmridider the NPD’s indicators
based on data provided by reports of the contgliivstead of getting it based on managers
perception. Thus, the risks of subjectivity are imized and the robustness of the results is
maximized. Moreover, we also suggest the inclusibother scales as representative of the
firm’s absorptive capacity, besides anticipation wéw technologies and continuous
improvement, once those scales did not show saamfiinfluence on NPD’s performance,
and for it, acting as poor mediating between suphBbin agents and NPD’s performance.
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As manufacturing involvement had no influence ary aype of performance, it's
recommended the search for conditions wherein tifieeince of such agent may impact
directly and indirectly the operational, marketiagd business performance. The search for
these conditions will help elucidating the envire@mts wherein manufacturing involvement

has a stronger impact on performance than extparaiers.

Finally, we also expect to test new variables thaderate the relationship between
supply chain agents and performance with the imeraf verifying the conditions wherein

those agents act more efficiently on the operatjonarketing and business performance.
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APPENDIX

Table 23 — Fit indexes and Cronbach alfa of the caitructs before the measurement purification

Latent ltems Standardized GFl NEI CFI Composite Cronbach d 0; I
Variable Loadings Reliability AVE ronbac eleted
COOPNO1 0.66 095 0,87 0,89 0,65 027 0680 0,574
c COOPNO2 0,46 0,527
2 COOPNO03 0,63 0,587
S COOPNO4 0,52 0,564
§ COOPNO5 0,56 0,558
COOPNO6 0,04 0,571
COOPRO7 0,66 0,741
=  SUPPNO1 0,83 0,98 0,97 0,98 0,77 043 0746 0,631
&2 SUPPNO2 0,77 0,652
§§ SUPPNO3 0,63 0,689
® 8 SUPPRO4 0,27 0,807
"~ SUPPNO5 0,63 0,699
_ & CUSTNO1 0,76 0,97 0,96 0,96 0,80 046 0.784 0,720
22  CUSTNO2 0,68 0,723
22 custno3 0,63 0,748
3 2 CUSTRO4 0,39 0,817
~ CUSTNO5 0,83 0,698
g g MANUNOL 0,62 099 0,96 097 0.70 03g 0685 0621
£ 2 MANUNO2 0,85 0,525
‘2% g MANUNO3 0,43 0,682
= MANUNO4 0,49 0,635
£ 8  TURBNO1 0,13 0,99 0,90 0093 1,06 108 0278 0210
58  TURBRO2 0,07 0,391
= € TURBNO3 0,08 0,268
“'F  TuRBNO4 2.07 10,032
o TECHNOL 0,62 1,00 0,99 100 0.81 052 0797 0,787
2@ TECHNO2 0,81 0,711
22 TECHNO3 0,62 0,784
<Z  TECHNO4 0,81 0,703
» 2 CONTNO1 0,76 096 092 093 0,79 039 0752 0,666
§ % CONTNO2 0,39 0,757
% 3  CONTNO3 0,73 0,692
S S CONTNO4 0,52 0,722
CONTNO5 0,66 0,687
< E BUSINOL 0,58 1,00 1,00 100 0.82 061 0808 0853
§ % BUSINO2 0,89 0,652
o BUSINO3 0,84 0,675
< % MARKNO1 0,70 1,00 1,00 1,00 0,70 044 0,66 0,483
< MARKNO2 0,78 0,528
o MARKNO3 0,48 0,706
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< c OPERNO1 0,40 0,98 0,93 0,94 0,67 0,35 0.673 0,663
25 OPERNO2 0,71 0.565
$ & OPERNO3 0,71 0,566
o OPERNO4 0,49 0,618

Source: elaborated by the author

195



