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Alignment in Collaborative New Product
Development. Comparing Small and Large firms

Abstract: This paper aims at investigating how Alignment is performed by Small and
Medium-sized enterprises (SMEs) and large firms and its impact on Collaborative New
Product Development (CNPD). Also, this study considers the influence of innovation on
inter-firm alignment. This study was performed through six in-depth interviews. Case
studies were used to describe the reality of study. The results show that the greater
intensity of alignment stems from the sharing of strategic information between firms
involved in the initial phases of CNPD, influenced by the trust and commitment created in
the supplier-client relationship when generating radical innovation. Also, results show that
the larger intensity of alignment in CNPD is not influenced by firm size, despite being
greater in the reality of large firms. This study complements the existing literature on
alignment by investigating how firms align upstream according to their size. Likewise,
this study contributes to reduce the knowledge gap about the influence of innovation
generated in CNPD on the intensity of alignment.

Keywords: Alignment, Collaborative New Product Development, New product
Development, Inter-firm alignment, Inter-firm collaboration, SMEs, Large Firms

1 Introduction

Business dynamics has been promoting collaboration between suppliers and clients in the
development of new products (Faems et al., 2005; Noke and Hughes, 2010; Un and
Azarkawa, 2015; Hofman et al., 2017; Silva and Moreira, 2017, 2018; Saragih and Tan,
2018). Within this framework, collaborative new product development (CNPD) relies on
inter-firm alignment (Kim, 2006; Martins et al., 2012; Handfield et al., 2015;
Chaochotechuang and Mariano, 2016; Tafti et al., 2019). Alignment is defined in several
ways, being commonly described by how firms share, combine and integrate activities
(Papp, 2001; Lee, 2004; Chen and Huang, 2014). Several studies have analysed
alignment to assess the catalysts increasing its intensity (Luftman, 2000; Papp, 2001;
Acur et al., 2012; Martins et al., 2012; Chaochotechuang and Mariano, 2016; Tafti et al.,
2019).

Market alignment involves trust and commitment, the sharing of strategic information
and inter-firm involvement, which influences CNPD. The frequent communication and
the degree of sharing and integration of technical information are crucial for firms to
succeed in the market, especially when developing CNPD. Product complexity,
flexibility and large adaptation investments contribute to a greater intensity of product
alignment which makes CNPD an important aspect for firms to gain competitive
advantage (Zhou et al., 2005; Brettel et al., 2012; Morita et al., 2015; Chaochotechuang
and Mariano, 2016; de Matos et al., 2017; Gonzalez-Zapatero et al., 2017; Pae, 2017;
Tafti et al., 2019).

Alignment also promotes the efficiency of development of new products, cost and
relationship improvement among players, flexibility and time-to-market (Fawcett et al.,
2008; Khan et al., 2012; Zhao and Lavin, 2012; Melander et al., 2014; Sjoerdsma and
Weele, 2015; de Matos et al., 2017; de Medeiros et al., 2018; Tafti et al., 2019). In this
context, alignment can be regarded as an opportunity for companies to increase the
efficiency of CNPD by sharing knowledge between suppliers and customers (Lavie and
Rosenkopf, 2006; Tallon and Pinsonneault, 2011; Zhao and Lavin, 2012; Gonzalez-
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Zapatero et al., 2017). However, the benefits generated by alignment vary according to
the degree of involvement between CNPD actors and the type of shared resources
(Fawcett et al., 2008; Lamberti et al., 2017). Consequently, the benefits generated by the
greater intensity of alignment result from the joint creation of value based on the sharing
of resources (Fawcett et al., 2008, Khan et al., 2012, Melander et al., 2014). On the other
hand, alignment can represent a challenge for companies, generating complementary
business areas or streamlining the relationship with different stakeholders (Tallon and
Pinsonneault, 2011; Khan et al., 2012; Pae, 2017).

Most studies analyse alignment in large firms (LFs) (Campbell and Avison, 2005;
Stanko, 2007; Pero et al., 2010; Khan et al., 2012; Sjoerdsma and Weele, 2015), thereby
overlooking the reality of small and medium-sized firms (SMEs), which makes it
impossible not only to compare alignment according to firm size but also to analyse the
differences between those two groups of firms. Moreover, the literature analyses
alignment from the standpoint of adjustment between the business strategy and
information systems (Luftman, 2000; Campbell and Avison, 2005; Tallon and
Pinsonneault, 2011); however, it does not study alignment according to the innovation
generated in CNPD. The literature states that product complexity leads to supplier-client
alignment (Spekman et al., 1998; Wynstra and Ten Pierick, 2000; Petersen et al., 2003;
Melander et al., 2014). However, most research on this topic focuses on the analysis of
high-tech industries, that are repeatedly taken into account in several studies — e.qg. in the
automotive, pharmaceuticals, electronics, IT and chemical industries (Spekman et al.,
1998; Handfield et al., 1999; Petersen et al., 2003; Martins et al., 2012), thereby not
stretching the understanding of alignment to other industries. Thus, taking into account
both the importance of SMEs for national competitiveness and the absence of studies
involving SMEs regarding alignment, this paper seeks to complement previous literature
on the alignment of CNPD in upstream activities, first addressing SMEs and then
comparing SMEs with LFs, seeking to analyse how those types of firms influence the
intensity of alignment. Also, this paper considers the influence of innovation through
alignment and extends the focus of study to other industries.

This paper studies CNPD in upstream activities, according to the following variables:
objective of the use of external technologies by focal firms; innovation generated; and
typology of the firms involved. The study of alignment is based on the following
variables: market alignment, technological alignment and product alignment.

By taking into account the relationship between SMEs and LFs with their suppliers in
CNPD activities, this paper seeks to answer the two following questions: (a) How does
alignment occur in CNPD activities? (b) How different is alignment between SMEs and

LFs according to the innovation generated?

This paper is divided into seven sections. The following two sections provide the
theoretical support and research methodology. Section four addresses six case studies
describing the reality under study. Section five provides a discussion on the studied cases.
Section six sets out the main findings and implications. Section seven lays down the
limitations and future research.

2 Literature Review

2.1  Inter-firm Collaboration

Collaboration refers to the way firms articulate their activities (Wognum et al., 2002;
Soosay et al., 2008; Melander et al., 2014; de Matos et al., 2017; Lamberti et al., 2017;

Silva and Moreira, 2017, 2018), based on trust and commitment (Spekman et al., 1998;
Powers and Reagan, 2007; Khan et al., 2012;). Therefore, CNPD determines the activities



to be developed by the firms (Handfield et al., 1999; Billington and Davidson, 2013;
Gonzalez-Zapatero et al., 2017; Hofman et al., 2017; Pae, 2017; de Medeiros et al., 2018)
and the alignment required for their combination according to the innovation generated
(Pero et al., 2010; Brettel et al., 2012; Chaochotechuang and Mariano, 2016; Tafti et al.,
2019). Specialisation promotes upstream co-development of differentiated products,
especially among LFs (Koberg et al., 2003; Pae, 2017). Another standpoint states that
suppliers are involved in CNPD to increase the efficiency of the activity of their clients —
both SMEs and LFs (Ettlie and Reza, 1992; Soosay et al., 2008; Hilletofth and Eriksson,
2011). Other studies state that both SMEs and LFs look to the specialisation of suppliers
when they intend to diversify their portfolio (Van de Vrande et al., 2009; Pero et al.,
2010; Hossain, 2015). In this context, the literature states that suppliers are involved in
CNPD in order to differentiate client products or to increase the efficiency of creating
new products (Ettlie and Reza, 1992; Hilletofth and Eriksson, 2011), while collaboration
to diversify the clients’ product portfolio creates improved products (Pero et al., 2010).
Therefore, alignment in CNPD may differ according to firm size and the type of
innovation generated.

Several studies analyse the innovation generated in CNPD, by classifying created
products as brand-new products or improved/modified products, based on their novelty
(Garcia and Calantone, 2002; Parida et al., 2012; Chaochotechuang and Mariano, 2016;
Tafti et al., 2019). In this regard, the studies carried out by Stadler (2011) on LFs show
that innovation is more radical in product design, when compared to processes. However,
Faems et al. (2005) and Soosay et al. (2008) claim that inter-firm collaboration also leads
to the development of new processes.

Other studies state that CNPD occurs between LFs due to their technological and
production capacity to create highly complex products. However, other studies state that
specialised and flexible SMEs are also involved in CNPD (Van de Vrande et al., 2009;
Lee et al., 2010; Nicholas et al., 2011). Another standpoint states that collaboration
between LFs and their service suppliers creates new products, while collaboration
between SMEs creates improved products (Faems et al., 2005). Nevertheless, industrial
firms also involve service suppliers in CNPD in order to develop new manufacturing
processes (Saez et al., 2002; Faems et al., 2005; Un and Azakawa, 2015).

2.2 Inter-firm alignment

Several studies define alignment as inter-firm sharing, combination and integration of
activities (Luftman, 2000; Lawson et al., 2009; Acur et al., 2012; Khan et al., 2012; Chen
and Huang, 2014; Hofman et al., 2017). Alignment also relies on the industry’s
technological intensity, firm size and product complexity (Olson et al., 2005; Lawson et
al., 2009; Chen and Huang, 2014). Other research analyses alignment according to the
following aspects: market, technological and product alignment (Voss and Voss, 2000;
Zhou et al., 2005; Acur et al., 2012; Chaochotechuang and Mariano, 2016; Tafti et al.,
2019).

Market alignment analyses the collaborative relationship according to trust and
commitment, the sharing of strategic information and inter-firm involvement (Becker and
Homburg, 1999). High-intensity market alignment occurs when firms develop new
products (Ketchen et al., 2007; Brettel et al., 2012). Technological alignment is the
interaction between firms when sharing and internalising new technologies (Gatignon and
Xuereb, 1997; Voss and Voss, 2000; Zhou et al., 2005). Frequent communication and a
high degree of sharing and integrating technical information lead to technological
alignment (Luftman, 2000; Papp, 2001; Morita et al., 2015). Product alignment addresses
how firms share and adapt resources (Gatignon and Xuereb, 1997; Acur et al., 2012;
Morita et al., 2015). Product complexity, flexibility and large adaptation investments
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contribute to a greater intensity of product alignment (Joshi et al., 2003; Lawson et al.,
2009).

Both market alignment and technological alignment are important strands on defining
strategy, while product alignment analyses activities associated with product
development (Acur et al., 2012). According to Joshi et al. (2003) and Lee (2004),
simultaneous alignment in strategic and operational terms leads to a higher intensity of
alignment, due to higher combination between objectives and activities performed.

2.2.1 Market alignment

Trust and commitment: Trust leads to information sharing between suppliers and clients
(Handfield and Bechtel, 2002; Wognum et al., 2002; Petersen et al., 2003; Gonzalez-
Zapatero et al., 2017), and to a higher intensity of alignment (Spekman et al., 1998;
Handfield and Bechtel, 2002). According to Hakansson (1990), trust among SMEs tends
to grow throughout the relationship. Other studies analysing LFs state that the highest
degree of trust occurs in inter-firm relationships at the stage of development of new ideas
(Spekman et al., 1998; Wognum et al., 2002; Sjoerdsma and Weele, 2015). Hence, it is
expected that new product design leads to a higher degree of trust between firms. In
contrast, Powers and Reagan (2007) argue that a higher degree of trust is created in the
final stages of the supplier-client relationship due to the growing commitment. Therefore,
market alignment, which is determined by trust, can be influenced by relational factors
and by the innovation generated in CNPD. However, this topic is rarely analysed in the
reality of SMEs.

Trust favours commitment (Morgan and Hunt, 1994; Powers and Reagan, 2007), which,
in turn, leads to inter-firm alignment and relationship (Humphries and Wilding, 2004;
Stanko et al., 2007; Tallon and Pinsonneault, 2011; Sjoerdsma and Weele, 2015).
Commitment is based on the flexibility between firms to align processes promoting
information sharing and the combination of activities and objectives (Rothaermel, 2001;
Lavie and Rosenkopf, 2006; Powers and Reagan, 2007; Tallon and Pinsonneault, 2011).
From another standpoint, studies analysing LFs claim that the highest intensity of
commitment occurs during the designing of new products as a result of frequent
information sharing (Stanko et al., 2007; Sjoerdsma and Weele, 2015). Lavie and
Rosenkopf (2006) state that the highest degree of commitment occurs in high-tech
industries; however, they do not relate the topic to firm size. According to Powers and
Reagan (2007), commitment arises throughout the collaborative relationship.

Sharing of strategic information: Information sharing relies on the trust created in the
supplier-client relationship (Simatupang and Sridharan, 2002; Zhao and Lavin, 2012;
Brun et al., 2013; Melander et al., 2014). According to Morgan and Hunt (1994) and
Wipple and Russell (2007), the sharing of strategic information relies on the commitment
between firms. Petersen et al. (2003), Yeung et al. (2009) and Melander et al. (2014) also
argue that the sharing of strategic information takes place in the early phases of inter-firm
collaboration. Other studies applied to LFs state that the sharing of strategic information
occurs in high-tech industries due to the high degree of product complexity, and that it is
based on product strategy coordination (van Echtelt et al., 2008; Yeung et al., 2009; Zhao
and Lavin, 2012; Melander et al., 2014). Therefore, the various interactions between
suppliers and clients create differences in alignment as to the sharing of strategic
information (Wipple and Russell, 2007; Yeung et al., 2009; Zhao and Lavin, 2012).
However, the studies do not analyse the influence of firm size on the sharing of strategic
information in the relationship.

Type of inter-firm involvement: The type of supplier involvement has an influence on
inter-firm collaboration (Handfield et al., 1999; Petersen et al., 2003; Noke and Hughes,
2010) and alignment in CNPD (van Echtelt et al., 2008; Khan et al., 2012). Early supplier



involvement in CNPD increases the combination of activities due to the quick perception
regarding product design (Petersen et al., 2003; Khan et al., 2012; Brun et al., 2013), and
leads to a higher intensity of alignment due to a better understanding of its objectives
(Lee, 2004; Blackhurst et al., 2005). However, LFs or firms operating in high-tech
industries are those promoting early supplier involvement in CNPD (Petersen et al., 2003;
Pero et al., 2010). Moreover, there is a higher intensity of alignment in the early stages in
CNPD, when differentiated products are created, because they require greater information
sharing (Pero et al., 2010; Khan et al., 2012; Tafti et al., 2019).

2.2.2 Technological alignment

Type of communication: Inter-firm relationships promote the adjustment of
communication throughout information sharing (Luftman, 2000; Papp, 2001; Wogum et
al., 2002; Bstieler, 2006; Handfield et al., 2015). In this regard, the sharing of information
on product design promotes frequent communication between firms, both SMEs and LFs
(Wognum et al., 2002; Bstieler, 2006), resulting in the highest intensity of alignment
from the early stage of CNPD (Campbell and Avison, 2005; Brun et al., 2013). Other
research on LFs states that frequent communication leads to technological alignment in
high-tech industries (Luftman, 2000; Reich and Benbasat, 2000). According to Wognum
et al. (2002), the lowest intensity of alignment with SMEs as suppliers is due to a less
frequent communication. However, Handfield et al. (2015) proved that high-tech SMEs
also share information frequently. Thus, one can claim that the intensity of technological
alignment depends on the industry’s technological intensity.

Sharing of technical information: The sharing of technical information promotes
alignment (Simatupang and Sridharan, 2002; Petersen et al., 2003; Zhao and Lavin,
2012), in accordance with the involvement and commitment created between firms
(Spekman et al., 1998; van Echtelt et al., 2008; Rezaei et al., 2015). According to Lee
(2004), alignment starts by defining the activities in CNPD, which intensifies in the
subsequent stages. Another standpoint states that the sharing of technical information
among LFs operating in high-tech industries occurs in product conceptual design
(Spekman et al, 1998; Zhao and Lavin, 2012; Melander et al., 2014). According to van
Echtelt et al. (2008), it is product differentiation that leads to the sharing of technical
information in CNPD, at the time of design conception. Moreover, the literature states
that the lowest intensity of alignment occurs when firms occasionally share technical
information to monitor the activities undertaken jointly (Spekman et al., 1998;
Simatupang and Sridharan, 2002).

Integration of technologies: Integration of technologies occurs when firms have a
single view on the objectives of collaboration (Petersen et al., 2003; Simatupang and
Sridharan, 2005; Zhao and Lavin, 2012; Brun et al., 2013). The integration of
technologies in CNPD occurs in the design stage, when firms are differentiating the
product (Kim, 2006; Khan and Creazza, 2009; Brun et al., 2013). Moreover, the
development of new products and the industry’s high technological intensity foster the
integration of technologies in the early stages of CNPD (Handfield et al., 1999; Petersen
et al., 2003; Brun et al., 2013) and a high intensity of alignment. Another view states that
the integration of technologies occurs upon the collaboration between LFs due to the high
degree of specialisation (Holweg and Pil, 2008; Khan et al., 2012). Other studies carried
out in LFs show that the integration of technologies occurs in the early stages of CNPD
due to the sharing of information about new business models and product design (Droge
et al., 2004; Holweg and Pil, 2008; Wong et al., 2013). This phenomenon promotes high
intensity of technological alignment (Pero et al., 2010; Wong et al., 2013) between LFs.
However, generally speaking, the reality of SMEs is poorly analysed.
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2.2.3  Product alignment

Complexity: Complexity is determined by product structure (Hendersen and Clark, 1990;
Pero et al., 2010; Khan et al 2012; Martins et al., 2012). In turn, product alignment relies
on the coordination of activities in CNPD (Handfield et al., 1999; Petersen et al., 2003;
Martins et al., 2012). In this regard, studies on LFs show that a higher degree of product
complexity promotes alignment at the time of design conception (Khan et al., 2012;
Martins et al., 2012; Melander et al., 2014). Other studies state that the high degree of
complexity of new products, mainly developed by high-tech LFs, promotes a higher
intensity of alignment (Spekman et al., 1998; Wynstra and Ten Pierick, 2000; Martins et
al., 2012; Melander et al., 2014). Thus, the high degree of complexity of differentiated
products promotes alignment from the early stage of CNPD (Martins et al., 2012; Brun et
al., 2013). Conversely, the low degree of complexity leads to alignment in the final stage
of CNPD (Moreira, 2005). Nevertheless, further research on complexity is required in
order to assess how SMEs undertake alignment in CNPD.

Flexibility: Flexibility, which is determined by the firms’ adaptability (Van der Vaart
and Van Donk, 2006; Tallon and Pinsonneault, 2011; Sjoerdsma and Weele, 2015), has
an influence on alignment in CNPD (Tallon and Pinsonneault, 2011; Khan et al., 2012;
Sjoerdsma and Weele, 2015). According to Handfield and Bechtel (2002) and Homburg
et al. (2005), supplier involvement in CNPD makes the manufacturing process of its
clients more flexible — higher degree of adaptability to the product to be developed.
Entrialgo et al. (2000) and Van der Vaart and Van Donk (2006) corroborate such
principles, by emphasising the significance of flexibility for collaboration and alignment
in SMEs. From another standpoint, Davidson et al. (1999) argue that a higher degree of
flexibility and adaptability required in CNPD stems from the need for specialisation in
the design stage. Zhou and Wu (2010) and Nicholas et al. (2011) complement this view,
by stating that this phenomenon occurs in high-tech industries.

Adaptation investments: Inter-firm collaboration promotes adaptation investments
(Morgan and Hunt, 1994; Zhao and Lavin, 2012; Sjoerdsma and Weele, 2015), in line
with the need of adjustment to new manufacturing technologies (Heide and John, 1988;
Song and Thieme, 2009; Zhao and Lavin, 2012). Suppliers generally make investments
related to product technical design (hardware, forming, moulds, samples), while clients
invest in processes configuring prototypes (project, software, forming) (Handfield and
Bechtel, 2002; Zhao and Lavin, 2012; Brun et al., 2013). Song and Thieme (2009)
specify that designing new products requires investment in new equipment. Thus,
adaptation investments, mainly made by suppliers, contribute to alignment due to the
dependency created between firms (Heide and John, 1988; Handfield and Bechtel, 2002).
Although the literature refers the adaptation investments made in CNPD, it overlooks the
reality of SMESs regarding the innovation generated.

Tables 1, 2 and 3 provide a compilation of the literature review about alignment,
indicating the main authors, aspects and implications in CNPD, as well as the focus of
analysis regarding firm size.

The framework presented in Figure 1 was developed to study the dynamic of
alignment in CNPD through two linked steps — collaboration and alignment steps. The
collaboration step describes how firms interact in CNPD taking into account the
internalisation of technologies (Van de Vrande et al., 2009; Noke and Hughes, 2010;
Hilletofth and Eriksson, 2011), the type of actors (Faems et al., 2005; Lee et al., 2010; Un
and Azakawa, 2015) and the generated innovation (Parida et al., 2012; Hossain, 2015).
There are three types of alignment: market, technological, and product alignment
(Gatignon and Xuereb, 1997; Voss and Voss, 2000; Zhou et al., 2005; Acur, et al., 2012;
Wong et al., 2013).



3 Methodology

This research analyses how SMEs and LFs carry out alignment in upstream CNPD, in a
comparative perspective.

The unit of analysis is firms in their upstream collaboration, in order to measure
alignment intensity, from the perspective of the client firm.

This research is based on a qualitative research (Baxter and Jack, 2008) and relies on
single and multiple case studies to portray reality and evaluate the relevant variables.
Studying multiple cases allows us to analyse the reality of each firm (Yin, 2003; Baxter
and Jack, 2008) and compare different realities (Voss et al., 2002).

Theoretical sampling was used to select all six industrial firms known for involving
suppliers in CNPD - also known as focal firms — corresponding to three SMEs (FF1, FF2
and FF3) and three LFs (FF4, FF5 and FF6). The firms were classified as SMEs and LFs
according to the European Commission’s criterion (2003) regarding the number of
employees, therefore making it possible to analyse and compare alignment in accordance
with firm size. This sample comprises firms operating in several industries, allowing us
to assess the heterogeneity of their behaviour. Table 4 presents the profile of focal firms.

Two-round semi-structured interviews were carried out with the managers of the
firms about alignment with suppliers in CNPD, the characteristics of their actors, type of
involvement and type of innovation generated. Interviews were carried out with an
interviewing script with semi-open questions, to guide the research (Malhotra, 2007;
Baxter and Jack, 2008). These interviews were taped and later transcribed into paper. The
interviews lasted between 1 hour and 10 minutes and 1 hour and 35 minutes. The
anonymity of the surveyed firms’ identity ensured the confidentiality of the collected
information, thereby promoting in-depth content. The interviews were carried out in the
facilities of the firms, which made it possible to gain some additional information on their
innovative projects and activity, undertaken in collaboration with suppliers, as well as the
range of available products, main markets, existing technology, developed manufacturing
processes, and systems used to manage information flows. The data was gathered through
two rounds of interviews, analysis of written documents, and a feedback report on the
results, which helped to triangulate all information.

The analysis regarding the type of supplier involvement, in order to assess alignment
with the market, is based on the CNPD stages in which they operate — idea/design stage
(initial stage), engineering/manufacturing process stage, and prototype development
stage. The definition of the stages was adapted from Handfield et al. (1999) and Eisto et
al. (2010).

The data collection process was organised into two cycles. An analysis of the
response and information gathered took place after each cycle. In the first cycle, the
objective was to obtain a clear overview of involvement in the different CNPD phases,
the objectives of the CNPD process and the type of suppliers involved taking into account
market, technological and product alignment. In particular, we were looking for
information regarding trust and commitment, sharing of information, type of supplier
involvement, type of communication, integration of technologies, product complexity,
adjustment investments and flexibility of the adaptation process. The second cycle was
prepared based on the preliminary conclusions from the first cycle. The second round of
interviews was prepared with greater detail, based on the same open-ended questions as
in the first cycle although seeking for enhancements of emerging ideas or reviews of the
concepts that were not completely clear after the first round of questions. Clearly, in this
second phase the major efforts were in understanding the whole process.



Table 1 Overview of market alignment

Authors Alignment aspects Implications in CNPD Firm size
Hakansson, 1990; Petersen et al., 2003;
Humphries and Wilding, 2004; Lavie and Improve the relationship between Not specified
Rosenkopf, 2006; Powers and Reagan, 2007; firms, from the first stage of CNPD — P
Gonzalez-Zapatero et al., 2017; promote early CNPD;
Morgan and Hunt, 1994; Handfield and Bechtel, .
2002 Trust and commitment Improve flexibility in managing the LF and SMEs
Spekman et al., 1998; Rothaermel, 2001; relationship, with implication in the
Wognum et al., 2002; Stanko et al., 2007; great combination of activities LF
Sjoerdsma and Weele, 2015 developed by firms in CNPD.
Tallon and Pinsonneault, 2011 SMEs
Morgan and Hunt, 1994; Brun et al., 2013 Improve the supplier-client LF and SMEs
Simatupang and Sridharan, 2002; Petersen et al., relationship and commitment between
2003; Wipple and Russell, 2007; van Echtelt et Sharing of strategic firms in CNPD; Not specified
al., 2008; Yeung et al., 2009; Gonzalez-Zapatero information P
etal., 2017; Hofman et al., 2017; Improve trust between firms involved
Zhao and Lavin, 2012; Melander et al., 2014 in the early stages of CNPD LF
Handfield et al., 1999; Petersen et al., 2003; Lee,
2004; van Echtelt et al., 2008; de Matos et al., Not specified
2017; Gonzalez-Zapatero et al., 2017; Hofman et _— . P
al., 2017: _ _ Early sup.plle_r |nvolver_ne_n_t improves
Blackhurst et al.. 2005: Pero et al. 2010 Khan et Type of inter-firm the cc_)mblngtlon of activities and the
al., 2012 involvement hlgh intensity of alignment from the LF
Noke and Hughes, 2010; Chaochotechuang and first stages of CNPD. SME
Mariano, 2016 °
Brun et al., 2013 LF and SMEs




Table 2 Overview of technological alignment

Authors

Mohr and Spekman, 1994; Chaochotechuang and |

Alignment aspects

Implications in CNPD

Firm size

Mariano, 2016; — . SMEs
Papp, 2001 g:ommunlcatlon between companies Not specified
Luftman, 2000; Reich and Benbasat, 2000; in the early stages of CNPD improves

' ’ } ' ’ Type of communication ithe knowledge about the product and
Wognum et al., 2002; increases the technological fit of LF
Campbell and Avison, 2005 CNPD
Bstieler, 2006; Brun et al., 2013; Handfield et al., ' LE
2015 and SMEs
Rezaei et al., 2015; Chaochotechuang and SMEs
Mariano, 2016;
Simatupang and Sridharan, 2002; Petersen et al., Increase commitment between
2003; Lee, 2004; van Echtelt et al., 2008; Sharing of technical ~ suppliers and customers, especially Not specified
Gonzalez-Zapatero et al., 2017; Hofman et al., information when it occurs in the initial phase of P
2017; CNPD.
Spekman et al., 1998; Zhao and Lavin, 2012; LE
Melander et al., 2014
Handfield et al., 1999; Petersen et al., 2003; e
Simatupang and Sridharan, 2005 Increase the specialisation level of the Mot specified
Droge et al., 2004; Kim, 2006; Holweg and Pil, Integration of firms invoI\F/)ed in CNPD and
2008; Pero et al., 2010; Khan et al., 2012; Zhao ¢ r? loai li t about th fact LF
and Lavin, 2012: Wong et al., 2013 echnologies alignment abou e manufacture
Khan and Creazza, 2009; Brun et al., 2013 PrOCESSES. LF and SMEs
Chaochotechuang and Mariano, 2016; SMEs




International Journal of Business Innovation and Research

Table 3 Overview of product alignment

Authors
Hendersen and Clark, 1990; Handfield et al.,

Alignment aspects

Implications in CNPD

The product’s high complexity could

Firm size

1999; Petersen et al., 2003; Moreira, 2005; de increase  the  coordination  and Not specified
Matos et al., 2017; adjustment of activities in CNPD;
Spekman et al., 1998; Wynstra and Ten Pierick, Complexity The product’s high complexity can
2000; Pero et al., 2010; Khan et al 2012; Martins lead to premature involvement of LF
et al., 2012; Melander et al., 2014 suppliers in CNPD and, consequently,
Brun et al., 2013 to early alignment. LF and SMEs
g?r\é\ggélggs’ Davidson et al., 1999; Homburg et The greater adaptation and flexibility Not specified
Entrialgo et al., 2000; Van der Vaart and Van of the supplier turns the CNPD more SME
Donk, 2006 agile, with |r_npl|(?at|0n, also, to the S
Handfield and Bechtel, 2002: Zhou and Wi, Flexibility customers activity; LF and SMES
2010; Nicholas et al., 2011 In general, great flexibility of
;—r?él?\zaar?:ng'gsgfgeau“' 2011; Chaochotechuang suppliers  promotes their early SMEs
Khan et al., 2012; Sjoerdsma and Weele, 2015 involvement in CNPD. LF
Heide and John, 1988; Chaochotechuang and SMEs
Mariano, 2016; p N t diust t £
Morgan and Hunt, 1994; Handfield and Bechtel, rer:orE?cgz nggeege%r fgrjuémg?_) ?n LE and SMEs
2002; Brun et al., 2013 Adaptation investments - -

; relation to the  manufacturing s
Song and Thieme, 2009 10CESSES Not specified
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Figure 1 Framework of analysis
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Table 4 Profile of focal firms

Description FF1 FF2 FF3 FF4 FF5 FF6
- Wood . Hardware and
. . Electronic - Surface Fixing .
Main activity accessories for metal Ceramics
products bathrooms treatments systems components
Technological High Low Moderate High Moderate Moderate
intensity
Electronic Toilet seat Fixing . Ceramic tiles,
L plates and covers and Surface systems, Decorative Decorative
Principal ircuits. Oth db treatments, Fixi hardware, -
roducts circuits, Other  wood bases Heat ixing Hinges, Other ceramics,
P electronic for shower treatments components, metal Yroducts Hand-painted
equipment trays Shafts P tiles
Number of
employees 200 10 31 253 252 317
Firm size SME SME SME LF LF LF
Industrial
. General Industrial Production director,
Interviewee CEO manager director director Commercial R&D manager
director

After the first cycle of the data collection process, the data was coded and analysed.
The researchers coded the transcripts and compared the coding. During the data analysis
phase the researchers aimed at identifying relevant issues, questions, and common
factors, according to the three alignment topics under study, as recommend by Miles and
Huberman (1994). The data was subsequently coded and organised in tables as presented
in the following sections. The data from this phase was subsequently used to improve the
construct validity and was subsequently confirmed in the second round of interviews.

In order to strengthen the validity of the findings the emphasis was on discovering and
discussing the types of alignments within and between types of firms. This was further
validated by the interviewees. The secondary data obtained from the interviews was
compared to build the multiple case study approach, which helped to mitigate the
negative effects of observer bias (Eisenhardt and Graebner, 2007).

4 Empirical findings
4.1  Case studies and collaboration in Upstream CNPD

This section describes the contexts found in accordance with the analysis variables used
in the study of CNPD, as shown in Table 5.
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FF1 is an SME that manufactures electronic products. FF1 seeks to increase
efficiency with CNPD regarding design, technical advice and cost of components. Trust,
technical capacity, and flexibility of suppliers promote collaboration. Suppliers
participate in the initial stages of CNPD — the idea/design stage and the engineering stage
— to conceive product design and develop manufacturing processes. FF1 involves
industrial suppliers to generate brand new and improved products/components, and
service suppliers to develop new and improved processes. The suppliers are large
industrial firms and service SMEs.

FF2 is an SME that manufactures wooden bathroom accessories. CNPD involves
suppliers that are skilled in terms of quality, product price and delivery deadlines. Trust
and flexibility regarding specifications and quantities are key factors in collaboration.
FF2 involves suppliers in the final stage of CNPD — prototype development — to increase
efficiency, through technical advice on new materials and the manufacturing process.
CNPD generates improved products, thereby increasing their mechanical resistance and
improving their finishing. FF2 collaborates with small and medium-sized industrial and
commercial suppliers.

Table 5 CNPD between focal firms and suppliers
Variables/Case studies FF1 FF2 |

CNPD - Phases:
Idea/Design Yes - - Yes - -
Engineering/Manufacture process Yes - - Yes Yes Yes
Prototype development - Yes Yes - Yes Yes
Objective of the use of external
technologies
Product differentiation - - - Yes -
Efficiency increase Yes Yes Yes - - -
Product portfolio diversification - - - - Yes Yes
Objectives of CNPD:
Brand new product development Yes - - Yes Yes -
New improved product Yes Yes - Yes Yes Yes
Brand new process development Yes - - Yes Yes Yes
New improved process Yes Yes Yes - Yes Yes
Type of suppliers:
Size of suppliers (SME/LF) SME/LF SME SME/LF LF SME/LF | SME/LF

FF3 is an SME that operates in the metal surface treatment industry. FF3 develops
improved treatment methods in collaboration with suppliers with technical skills and
competitiveness in terms of price and quality, as well as flexibility to produce variable lot
sizes. Suppliers participate in the final stage of CNPD to render their advice on new
components and handling methods. Hence, CNPD increases efficiency of the FF3 case —
resistance improvement and metal finishing. Industrial suppliers are multinational
companies that develop chemical components, while service suppliers are SMEs that
develop treatment methods.

FF4 is a large firm that specialises in the manufacturing of fastening systems for
vehicles. Product complexity leads to the involvement of suppliers in the initial stages of
CNPD - the idea/design stage and engineering stage. Innovation influences CNPD, as
product differentiation requires the incorporation of external technologies in order to
create new products and manufacturing processes. Industrial suppliers are involved in
product conceptual design and new manufacturing processes. Service suppliers
collaborate in the engineering stage in order to develop new manufacturing processes.
FF4 involves large suppliers in CNPD that are able to generate high scales of production.
FF4 interacts with industrial suppliers in a functional way during the initial stage of
CNPD.



FF5 is a large firm that manufactures hardware and metal components. Suppliers are
involved in CNPD during the engineering stage and the prototype development stage.
Contribution from suppliers during the engineering stage is the proposal of new product
sizes, materials and tools, whilst during the prototype development stage it involves the
development of components and manufacturing tests. Industrial suppliers are involved in
FF5 to develop engineering processes and the prototype. Service suppliers are involved in
the engineering stage to conceive manufacturing processes, which are incorporated at a
later stage of CNPD. CNPD generates new and modified products. Suppliers are both
SMEs and large firms.

FF6 is a large firm. Suppliers collaborate with FF6 to conceive improved products,
with a view to diversify product portfolio. Industrial suppliers are involved in the
engineering stage and the prototype development stage, in order to conceive new
components and product design, while service suppliers are involved in the engineering
stage to develop new and improved manufacturing processes. FF6 collaborates with
suppliers of large industrial equipment and SMEs supplying ceramic components, as well
as service SMEs.

4.2 Alignment in upstream CNPD

This section describes alignment in upstream CNPD. Tables 6 and 7 describe market,
technological and product alignment. The case studies allow us to analyse and compare
how SMEs and LFs share, combine and integrate their activities with suppliers.

4.2.1  Alignment between SMEs and suppliers

The high levels of trust and commitment foster the sharing of strategic information
between suppliers and SMEs, as shown in the FF1 case. In this regard, FF1 reveals that
sharing strategic information works as a catalyst for the alignment of product concept and
innovation strategy. Thus, the combination of activities in the initial stages of CNPD —
the idea/design stage and the engineering stage — fosters early upstream alignment.
Likewise, it can be concluded that the high levels of trust and commitment obtained in
the initial stages of CNPD are the result of the combination of business objectives.
Therefore, the FF1 case shows that supplier involvement in the initial stages of CNPD
leads to early alignment. From another perspective, high-tech SMEs developing new
products (as illustrated by case FF1) promote stronger alignment with suppliers, since
they widen the combination of activities through the various stages of CNPD. The cross-
case comparison reveals that market alignment between suppliers and SMEs is stronger
when there is early collaboration, leveraged by trust and commitment, as illustrated by
FF1 (see Table 6). By contrast, FF2 and FF3 reveal that lower trust and commitment
influence strategic activity alignment.

Technological alignment is influenced by the way in which SMEs share information
and incorporate technologies. The frequency and amount of communication carried out
by FF1 is higher than FF2 and FF3. On the other hand, FF2 and FF3 show that the
ongoing communication between SMEs and service and commercial suppliers is due to
their involvement in the final stage of CNPD (see Table 6). Therefore, the higher
intensity of technological alignment in CNPD is the result of frequent communication
between suppliers and SMEs. On the other hand, sharing the project portfolio is a way of
allowing the information shared within CNPD to encompass the innovation strategy —
type of innovation and product concept — and manufacturing processes, rather than being
limited to prototyping activities. In this regard, FF1 shows that the extended sharing of
information, partnered with frequent communication, promotes a comprehensive transfer
of information in CNPD. In contrast, FF2 and FF3 show that sharing the product portfolio
does not enable an extended sharing of information. From another perspective,
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technological alignment between SMEs and suppliers is stronger in high-tech industries
(as in case FF1), as there is increased sharing of information. Comparing FF1 with FF2
and FF3 shows that technological alignment, determined by the incorporation of
technologies, is higher due to the increased sharing of information in the initial stages of
CNPD, in the development of radical innovation-based products.

Product complexity influences the way in which SMEs and suppliers carry out
collaborative product alignment. Thus, inter-firm alignment is stronger when SMEs
involve suppliers in the initial stages of highly complex CNPD, as illustrated by FF1. In
contrast, improved/modified products developed by FF2 and FF3 in the final stage of
CNPD result in a weaker inter-firm alignment with suppliers. Furthermore, the more
flexible and adaptable firms are in the product design stage the more aligned they are
with their suppliers (see Table 7). In comparison with FF1, the flexibility and adaptability
of FF2 and FF3 with suppliers is lower, since they develop low-complex improved
products. Thus, the earlier the collaboration and higher the complexity of products, the
stronger becomes product alignment in CNPD. Adaptation investments carried out by
SMEs and suppliers within CNPD depend on the generated innovation. It should be noted
that the development of products based on radical innovation fosters the undertaking of
structural investments, and not just those undertaken with working procedures for the
development of improved/modified products.

4.2.2  Alignment between LFs and suppliers

As to market alignment, FF4 and FF5 show that the high levels of trust and commitment
arising from CNPD carried out by LFs lead to an increased sharing of information. In
addition, the long-term relationship promotes commitment — as illustrated by the FF4
case — resulting in increased market alignment. This interaction fosters the joint definition
of objectives.

The sharing of strategic information within CNPD is fostered by the high level of
trust and radical innovation generated. The FF4 case shows that the sharing of strategic
information, fostered by the long-term relationship with suppliers, promotes joint
activities in CNPD. The FF5 and FF6 cases show that the diversification of the product
portfolio promotes the sharing of technical information but does not lead to the sharing of
strategic information. Nonetheless, differentiation leads to higher alignment (FF4), as the
development of products that are highly complex and based on radical innovation
promotes the sharing of strategic information. As regards the supplier involvement, FF4
shows that earlier interactions within CNPD lead to greater sharing of strategic
information in the initial stages of CNPD. FF4 also reveals that involvement of industrial
suppliers in the idea/design stage generates joint product design knowledge and joint
definition of objectives (see Table 8). From another perspective, FF4 reveals that market
alignment is higher in CNPD carried out by high-tech industries that create highly
complex and innovation intensive products. The comparison between the FF4 case and
FF5 and FF6 cases shows that the high levels of trust and commitment work as catalysts
for market alignment since they promote the sharing of strategic information between
firms in the initial stages of CNPD.

Technological alignment occurs in accordance with the type of involvement of
suppliers in CNPD and product complexity. In this regard, FF4 reveals that frequent
communication with suppliers promotes a higher technological alignment, when it is
carried out during the initial stages of CNPD. This interaction is due to the increased
information flow, resulting from the complexity of the undertaken activities. From
another point of view, FF5 and FF6 cases reveal that the ongoing communication
between firms and service suppliers only occurs in the final stage of CNPD. One can



conclude that this increased technological alignment is due to frequent communication
between focal firms and industrial suppliers in the initial stages of CNPD (see Table 8).

FF4 shows that sharing information on product concept, innovation strategy, and
manufacturing technologies between the CNPD actors strengthens technological
alignment. In contrast, FF5 and FF6 reveal that sharing information and combining
activities in the prototype development stage lead to lower intensities of technological
alignment, since this does not foster complete sharing of information within CNPD. On
the other hand, FF4 shows that the high technological intensity of the industry and the co-
development of differentiated products with suppliers boost the intensity of technological
alignment, due to the extended sharing of information. Another perspective on alignment
reveals that the main incorporation of technologies occurs in the initial stages of CNPD.
It should be noted that, while in the FF4 case there is incorporation of technologies for
the engineering process and working procedures in the initial stages of CNPD, in the FF5
and FF6 cases this incorporation only happens in the final stage of CNPD. This
dichotomy shows that the incorporation of technologies occurs unevenly, and it is
influenced by the early involvement of suppliers in CNPD and by product differentiation,
as illustrated by FF4.

Although case studies reveal some similarities regarding the combination of activities
within CNPD, product alignment is higher when suppliers are involved in the initial
stages of CNPD, as illustrated by FF4 and FF5 cases. In particular, FF4 shows that new
product differentiation and complexity strengthen alignment during the initial stage of
CNPD. In contrast, FF6 shows that the low complexity of improved/modified products
limits alignment to prototyping activities (see Table 9). From another perspective, the
increased complexity and product differentiation promote product alignment intensity,
supported by the high degree of flexibility among firms. In contrast, FF6 reveals that
flexibility between firms is lower when CNPD generates improved products. Therefore,
the higher the product differentiation and flexibility of the firms, the stronger product
alignment becomes. Innovation and technological intensity of the industry determine the
type of investment to be undertaken within CNPD. Thus, product differentiation demands
the undertaking of structural investments, as illustrated by FF4. In fact, while the
adaptation investments made by FF5 and FF6 concern prototyping activities, FF4
undertakes structural investments to enhance CNPD activities. Overall, case studies show
that there is a lower degree of product alignment when LFs develop improved/modified
products.

The largest incorporation of technologies in CNPD is carried out by the studied LFs,
comparatively to most SMEs. This difference is due to early supplier involvement to
create new products, encouraging better know-how incorporation from the initial stage of
CNPD. In contrast, FF2 and FF3 reveal that the development of improved/modified
products by SMEs leads to lower technological alignment, due to reduced sharing of
technical information, which then results in a reduced incorporation of technologies.
Nonetheless, FF1 shows that the incorporation of technologies is due to the increased
sharing of technical information during the initial stage of CNPD, instead of firm size.



Table 6
Variable_s/Case

Trust and
commitment

Trust between firms is a critical factor to the
relationship. Commitment derives from the
continuous interaction between firms in
collaborative projects.

Market and technological alignment between SMEs and suppliers

Trust exists for certain suppliers. The lower
degree of trust in certain suppliers results from a
possible leak of information. Commitment
results from continuous collaboration and
mutual strategic interest.

The existing trust in the suppliers of chemicals
results from the long-term relationship. The
lower degree of trust in service suppliers results
from a possible leak of information. Long-term
relationships lead to commitment.

Sharing of strategic
information

There is sharing of strategic information through
project specification about: innovation strategy,
product application, commercial objectives and
costs

There is no sharing of strategic information in
CNPD.

There is no sharing of strategic information in
CNPD.

Type of supplier
involvement
(early involvement)

Type of
communication
(frequency)

Idea/design stage: involvement of industrial
suppliers to adjust the concept and functionality
of the new product. Engineering stage:
involvement of service suppliers to develop
manufacturing processes, analysis of product
performance, costs and finishing.

Frequent communication in CNPD when
developing tasks with suppliers.

Prototype development stage: involvement of
industrial suppliers to adjust finishing and costs.
Prototype development stage: involvement of
commercial suppliers to adjust manufacturing
specifications and raw materials.

Regular communication in CNPD with industrial
suppliers to verify material conformity and
manufacturing efficiency.

Final stage of industrial process: involvement of
industrial suppliers to adjust the composition of
chemical components. Final stage of industrial
process: involvement of service suppliers to
adapt the process to diverse chemical treatments.

Regular communication in CNPD with industrial
suppliers to verify conformity (reaction) of the
components.

Sharing of technical
information

Sharing of project specification about:
innovation objectives, specifications,
applicability, engineering process, product
performance, components, finishing, working
methods. Results in the global combination of
the innovation process.

Sharing of the product file with information
about: manufacturing specifications,
specifications, format, finishing, product
functionality. Results in the combination of the
product’s resources.

Sharing of the technical file of industrial process
with information about: industrial process
objectives, finishing specifications, components,
equipment installed. Results in the combination
of resources of the productive process.

Integration of
technologies

Integration by focal firm: new materials and
production process. Integration by the suppliers:
application of materials, standards, product
design.

Integration by focal firm: application of new
materials. Integration by the supplier:
application of materials.

Integration by focal firm: application of
components. Integration by the supplier:
application of new components.




Table 7
Variables/Cases

Product alignment between SMEs and suppliers

High complexity of new products requires
proposals of: new components, formats and
finishing from industrial suppliers; production

Complexity of modified products requires

Complexity of modified processes requires
proposals of: components adjusted to the type

Influence of process fine-tuning from service suppliers. proposals of: raw materials adapted toithe type | of treatment from industrial (chemical)
product The complexity of modified products requires 21 Product from commercial suppliers; suppliers. . .
complexity proposals of: components adjusted to the components and finishing from industrial Service suppliers reconfigure production
product, functionality and cost from industrial suppliers. fg&ciiﬁigg'(:h operate with different
suppliers. P '
Flexibility and adaptation of suppliers — as to
product design, standards, components and - . o
Flexibility and performance, finishing, costs, production Flexibility and adaptation of suppliers — as to Ec',?;“tc’,',']'gtgngoi?? pstaggg c?ff riljspglr:‘:gs st
ity process fine-tuning, delivery time, resource raw materials, quantities, costs, finishing. por ' 'SP ponse, .
adaptation flows Flexibility and adaptation of focal firm — as to quantities, production process fine-tuning.
Flexibility and adaptation of focal firm —asto  costs and finishing. Eclji)t(slk;ragyvx? g]r?(iandarrﬁg:'h%ndgf focal firm —as to
cost of components, management of resources Y '
and working methods.
Adiustment Focal firm: invests in processes, equipment and Focal firm: invests in tools and production Focal firm: invests in production processes and
invje stments training of the teams. processes. training of the teams.

Suppliers: invest in equipment, production
processes and procurement.

Suppliers: invest in tools to develop

components.

Suppliers: invest in new components and
production processes.
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Table 8

Variables/Case
di

Trust and commitment

Market and technological alignment between large firms and suppliers

Trust between companies results from the
continued relationship. Commitment derives from
the continued relationship to develop innovative
projects and results achieved, which leads to the
joint definition of business objectives.

19

Trust in suppliers of tools and of production process
is due to confidentiality, formalisation and
continued relationship.

Commitment results from the continuous
participation of companies in innovative projects.

Trust in suppliers of moulds and services is based
on continued relationship and commitment. The
low degree of trust in the suppliers of components
is due to a possible leak of information.
Commitment results from the continuous
relationship in CNPD.

Sharing of strategic
information

There is sharing of strategic information in the
project specifications file about: CNPD objectives,
product strategy, cost of resources, product
application.

There is no sharing of strategic information in
CNPD (only informal sharing of information about
the objective of CNPD).

There is no sharing of strategic information in
CNPD (only informal sharing of information about
product application).

Type of supplier
involvement
(early involvement)

Type of communication
(frequency)

Idea/design stage: involvement of industrial
suppliers to adjust the concept of the product,
formats, application, finishing, tests and tasks
management.

Engineering stage: involvement of industrial and
service suppliers to develop manufacturing
specifications, tools and production process.

Frequent communication in CNPD with industrial
suppliers to design tools, and with service suppliers
for process fine-tuning.

Engineering stage: involvement of industrial and
service suppliers to adjust finishing, formats,
manufacturing specifications, product
functionality, tools.

Prototype development stage: involvement of
industrial and service suppliers to perform
adjustment on components, tools and tests.

Regular communication in CNPD with industrial
suppliers and occasional communication with
service suppliers to verify the conformity of
materials and manufacturing effectiveness.

Engineering stage: involvement of industrial and
service suppliers to adjust the components that form
the design, moulds and process fine-tuning.
Prototype development stage: involvement of
industrial and service suppliers to adjust and test
components and finishing.

Regular communication in CNPD with industrial
suppliers and occasional communication with
service suppliers to verify the effectiveness of the
manufacturing process.

Sharing of technical
information

Sharing of project information (about materials
specifications, finishing, product application, task
coordination, standards, size, control metrics and
equipment) results in the combination of the
innovation process and working methods.

Sharing of project specifications (about design,
specifications, materials, size, finishing,
engineering process, product performance,
standards, control metrics) results in the
combination of resources and working methods.

Sharing of project specifications (about product
design and format, specifications, finishing,
standards, mechanical strength, manufacturing
process (moulds), control metrics) results in
the combination of features of the product.

Integration of
technologies

Integration by focal firm: new materials, finishing
and process fine-tuning. Integration by the
suppliers: tools, application of materials and
standards.

Integration by focal firm: new materials and their
application. Integration by the suppliers: application
of materials and tools.

Integration by focal firm: application of materials.
Integration by the suppliers: application of
components and product design.

Copyright © 201x Inderscience Enterprises Ltd.
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Table 9

Variables/Cases

Influence of product
complexity

Product alignment between large firms and suppliers

FF4

The high complexity and differentiation of the new
product requires proposals of: new materials

:adjusted to the degree of product innovation,

formats, standards and tools by the industrial
suppliers; new tools and production process fine-
tuning by service suppliers. The complexity of the
modified products requires: proposals by the
industrial suppliers of materials adjusted to the
product range, functionality and cost.

The complexity inherent to the new product
portfolio diversification requires proposals of:
materials adjusted to the product, and finishing
by industrial suppliers; tools and working
methods by service suppliers. The complexity of
the modified products requires proposals of:
materials adapted to the product and cost by
industrial suppliers; and adapted tools by service
suppliers.

FF6

The complexity inherent to the new product
portfolio diversification requires proposals of:
high-strength components with innovative design
that fit the product design and finishing by
industrial suppliers. Service suppliers develop
moulds and production process fine-tuning
according to the complexity of the components
and product design.

Flexibility and
adaptation

Flexibility and adaptation of suppliers — as to
specifications, standards, delivery time, finishing,
cost, formats and project management.

Flexibility and adaptation of focal firm — as to new
working methods, project management, cost and
specifications.

Flexibility and adaptation of suppliers — as to
new materials, design, formats, costs, finishing,
standards, delivery time. Flexibility and
adaptation of focal firm — as to costs, project
management, equipment.

Flexibility and adaptation of suppliers — as to
design, specifications, components, standards,
speed of process, cost of resources, quantities
delivered. Flexibility and adaptation of focal firm
— as to costs and equipment.

Adjustment
investments

Focal firm: invests in equipment and training.
Suppliers: invest in equipment, working processes

and production process fine-tuning.

Focal firm: invests in tools, production process
fine-tuning and some equipment.
Suppliers: invest in components and tools.

Focal firm: invests in light equipment, tools and
production process fine-tuning.
Suppliers: invest in components and tools.
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5 Discussion about Alignment

Although the studied firms deal with alignment in different ways, there are similarities
between SMEs and LFs regarding CNPD activities with their suppliers.

The case studies show that LFs involve suppliers in order to differentiate products or
diversify their portfolio, while SMEs involve suppliers to increase efficiency. This
difference is due to the radical innovation generated by LFs in CNPD compared with the
analysed SMEs. On the other hand, the LFs analysed involve suppliers to conceive the
product design — idea stage — and develop new manufacturing processes — engineering
stage. However, the FF1 case, regarding an SME, shows that early involvement in CNPD
is not limited by firm size. Additionally, supplier size does not limit their intervention in
CNPD, as in cases FF5 and FF6. However, there are exceptions to the influence of firm
size in the supplier-client relationship, as exemplified by cases FF2 and FF4. In the first
case, this exception is because the firms operating in the industries are SMEs. In the
second case, it is due to the high specialisation and production scale required in CNPD.
From another perspective, the case studies reveal the importance of the collaboration of
service suppliers in CNPD.

As to market alignment, the case studies reveal that there is a higher degree of trust
and commitment in CNPD carried out by LFs than for most SMEs. However, the FF1
case, regarding an SME, reveals that trust and commitment do not depend on firm size,
but rather on supplier-client long-term relationship, based on the sharing of information.
On the other hand, regardless of firm size, market alignment is higher in high-tech
industries (as illustrated by FF1 and FF4), when the sharing of strategic information in
the initial stage of CNPD is strong. Nonetheless, alignment determined by the sharing of
strategic information is not influenced by firm size, as illustrated by FF1, but rather by:
the high degree of trust and commitment arising from the supplier-client relationship,
early involvement of suppliers in CNPD, and radical innovation.

Overall, market alignment is higher when both SMEs and LFs are involved in CNPD
with suppliers as a result of activities in the initial stages of product development.

The FF1 and FF4 cases show that market alignment is higher during the design
concept design and engineering processes, in order to improve efficiency of SMEs or
differentiate products from LFs, through radical innovation generated in CNPD.
Comparatively, the intensity of alignment between SMEs and suppliers is lower when
they collaborate in the final stage of CNPD to develop modified products (illustrated by
FF2 and FF3).

Overall, technological alignment, measured by type of communication, is higher in
CNPD led by LFs than SMEs. However, FF1 reveals that (frequent) communication in
CNPD is not influenced by firm size, but rather by radical innovation. In contrast,
development of improved/modified products leads to lower communication intensities (as
in FF2 and FF3). Thus, radical innovation and technological intensity of the industry
promote a higher intensity of alignment in upstream CNPD, arising from frequent
communication.

As to the sharing of technical information, technological alignment between LFs and
suppliers is higher than for most SMEs. However, FF1 shows that there is a higher degree
of sharing of technical information during the initial stage of CNPD. Moreover, the
higher degree of sharing of technical information is due to the increased information flow
resulting from new product conceptual design, as illustrated by FF1 and FF4. In contrast,
FF2 and FF3 show that the development of modified products generates lower
communication flows between SMEs and suppliers, due to the reduced sharing of
technical information. In particular, F1 reveals that technological alignment intensity in
CNPD does not rely on firm size, but rather on radical innovation and early supplier
involvement.

Copyright © 201x Inderscience Enterprises Ltd.
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The higher intensity of product alignment is the result of the increased complexity of
products created in CNPD, to improve firm efficiency or differentiate the product, and
promotes the intensity of alignment between high-tech firms and suppliers involved in the
initial stage of CNPD, as illustrated by FF1 and FF4. In contrast, the lower complexity of
modified products developed by SMEs fosters the interaction with suppliers during the
final stage of CNPD (illustrated by FF2 and FF3), which results in a lower intensity of
alignment. Thus, the intensity of product alignment is not influenced by firm size, but
rather by high complexity and radical innovation.

The higher intensity of product alignment is also the result of high flexibility
generated in CNPD carried out by LFs. However, the FF1, FF5 and FF6 cases show that
SMEs also collaborate with LFs, when they have flexibility to develop new products.
Another standpoint reveals that the adaptability of both LFs and SMEs to the
requirements of product design leads to greater flexibility, as illustrated by FF1 and FF4.
Hence, this increased flexibility is the result of the need for the specialisation of firms in
the initial stages of CNPD.

Overall, the higher intensity of product alignment, measured by adaptation
investments, occurs in CNPD carried out by the studied LFs. Nonetheless, FF1 and FF4
reveal that adaptation investments depend on radical innovation, both for SMEs and LFs.
In these cases, the development of brand new products requires structural investments in
equipment and training. In contrast, the development of improved/modified products by
SMEs (illustrated by FF2 and FF3) requires less adaptation investments, due to the lower
degree of complexity of the activities undertaken in the final stage of CNPD.

6 Conclusions and implications

Alignment is an important topic in inter-firm collaboration. It can be measured taking
into account market, technological and product alignment. As noted in the introduction,
the main purpose of this article was to analyse and compare how LFs and SMEs
influence the intensity of alignment. For that CNPD activities in upstream activities were
analysed.

Regarding market alignment, one can conclude that the degree of trust and
commitment in CNPD activities fosters the strategic sharing of information between
partners. Moreover, it is possible to conclude that the earlier the involvement of the
suppliers in CNPD activities, the more frequent the communication between the partners
is and the more flexible they are. This outcome leads to an increased share of strategic
information, which fosters more trust and commitment between partners. This occurs for
both types of firms, SMEs and LFs.

One can also conclude that the more frequently firms communicate with their
suppliers the more intense the share of information is, which is mandatory for integrating
technologies regarding product idea/design concept. As such, one can conclude that
technological alignment, regardless the size of the firm, is dependent on frequent
communication, which is more intense in the initial stages of CNPD activities. Moreover,
the more frequently partners share information, the more capable they are integrating
technologies. This occurs for both LFs and SMEs.

Product alignment depends on the three main variables: product complexity;
flexibility and adaptation; and the structural investment undertaken. It was clear that the
more complex a product is in CNPD activities the more intense the relation tends to be
between the partners as the relationship depends on the continuous adaptation and
flexibility when co-developing and co-designing new products/solutions. Moreover, the
higher the complexity of the products, the more important the relational aspects are for
both parties to deal with structural investments to be undertaken. As such, one can
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conclude that there is higher product alignment when developing and designing new and
highly complex products.

It is possible to conclude that there are differences within the cases of SMEs analysed
as well as within the cases of LFs. Clearly, the asymmetry found in inter-firm alignment
does not depend on the size of the firm but rather on the product complexity and on the
type of upstream involvement. Clearly, alignment is higher when firms are involved in
new product design activities aiming at increasing the efficiency of firms or fostering
product differentiation. The intensity of alignment depends on the share, combination,
and adjustment of activities, which is larger when inter-firm activities involve highly
complex products in the initial stage of CNPD phase. Evidently, both the incorporation of
disruptive technologies and the technological intensity of the industry also influence the
intensity of inter-firm alignment and the early involvement in CNPD.

The results of this study also show that the higher intensity of alignment is caused by
the increased sharing of information during the initial stages of CNPD. Nonetheless,
regardless firm’s size, inter-firm alignment is stronger in CNPD activities that involve the
share of simultaneously strategic and technical information to create highly complex
products.

The main contribution of the paper is clear: size does not matter and the technological
intensities of the product and industry do. Although LFs might have plentiful of resources
vis-a-vis SMEs, it is clear that alignment can take place among SMEs as well as LFs.
Moreover, alignment depends on firms’ capabilities to engage in trust-based relationships
that lead to tighter commitment between partners, which foster the sharing of both
strategic and technical information. Early supplier involvement also plays an important
role in getting firms communicating frequently in order to integrate their technologies
and adjust their investments. Finally, product complexity plays an important role in
making partners working together to embrace structural investments. As such, in
differently endowed industries inter-firm collaboration may differ.

The main managerial implications are the following ones: First, firms need to
embrace in long-term relationships in order to reach trust-based relationships to foster
inter-firm commitment. Second, early supplier involvement, during the idea/design phase
of CNPD is important so that relationships are closer. After the prototyping phase, firms
are closer to discrete, market-based transactions. Third, highly complex products are very
important for the development of long-lasting relationships as they enable CNPD
activities, more share of information and a strategic relational positioning. Clearly,
managers must understand that alignment in CNPD has implications on the way firms
share, combine and integrate upstream activities.

7 Limitations and future research

Case studies are important tools for theory testing and theory building. The case studies
analysed in this paper supported the conclusion that SMEs have similar constraints as
LFs. As such, although alignment takes place among SMEs and LFs, the main limitation
of this research method is that the results cannot be generalised to the population. Thus,
other studies need to analyse SMEs and LFs in several types of industries through
quantitative studies. Additionally, this research analyses only CNPD alignment in
upstream activities. As such, future research could analyse the downstream perspective
and compare it to upstream alignment. Another option for future research is to consider
the comparative study of alignment between high-tech and low-tech industries. Future
studies could also analyse alignment in accordance with the type of products developed.
Lastly, future research could analyse alignment considering the relationship with other
partners — competitors, public firms.
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