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Abstract

The strategic importance of purchasing increases, especially regarding innovation/New
Product Development; the inclusion of the purchasing department in the NPD process
results in a support of the process of innovation and the protection of cost over the entire
product life cycle. Hence, Company X set up a new department in purchasing: NPD
purchasing. Nevertheless, it seems that literature provides a surplus on why the inclusion
of purchasing is beneficial/necessary in the innovation/NPD process of a company, but less
is mentioned on how this should be done. Consequently, no established structure is
available that serves as a tool to support the evaluation of the purchasing department in the
field of innovation/NPD. Therefore, this thesis provides the first innovation/NPD-oriented
maturity model to assess and evaluate the contribution of purchasing in this field. This is
done by answering the following main research question: “How to develop a maturity
model that supports the assessment and evaluation of the purchasing department in terms
of innovation/NPD?” The model is based on an extensive literature review on innovation,
NPD, ESI, early purchasing integration and interviews with purchasing experts of
Company X. After which the model was demonstrated at the company, resulting in an

overview of the current performance/sophistication of the newly formed department.

Keywords: innovation; new product development; NPD; purchasing; procurement;

sourcing; early purchasing inclusion; maturity model



Management report

The maturity model is divided into five dimensions, each with its own set of sub-
dimensions. The approach assesses the current state of the examined company on all
important parts of the NPD purchasing literature using these five dimensions. The used
dimensions are planning, organisational structure, process organisation, human resource &
leading and controlling. Next to the dimensions that are assessed, the maturity phases must
be constructed to provide a full assessment of NPD purchasing maturity. To do so, four

maturity stages have been developed:

e Stage 1: Unsatisfying process description. Link with innovation only exists
sporadically/occasionally. Hardly any engagement in fulfilling innovation potential.

e Stage 2: Rough process description. Purchasing is aware of the innovation link,
some activities are implemented, however, are mainly employee-driven. Purchasing
is a source of the company’s innovation potential.

e Stage 3: Process is defined, fully documented and applied. Link with innovation is
strongly established within purchasing. Purchasing leader in fulfilling the
innovation potential of the company.

e Stage 4: Processes are cross-functionally documented and implemented. Purchasing
drives continuous improvements in innovation. Innovation potential is harmonised
cross-functionally. Process annually/continuously updated and improved according

to relevant developments.

The planning dimension scores low in stage two, as it is not done proactively. The lack of
written processes is another recurring theme. Furthermore, no clear strategy for NPD
purchasing has been developed, thus there is little understanding of where decisions are
based, aside from cost savings. However, because the cooperation between sales,
(marketing) engineering and purchasing is reasonably solid, it can be claimed that
communication between functions in the organisation is sophisticated. Conducting
proactive market research to uncover innovations / new technologies and develop activities
to implement them is the most effective way to improve.

The organisational structure dimensions scores also in stage two. NPD purchasing has a
well-defined organisation with clearly defined roles and duties. The lack of an innovation
committee, in which a cross-functional team assesses innovations and technologies, is the

first major area for improvement. The strategic integration of procurement into top



management is another area for improvement. This is a key driver of innovation in
procurement, and therefore very important to enhance.

The process organisation dimension scores below average in stage two. Company X lacks
established processes that support actions over the entire dimension, which is a prevalent
theme. Supplier satisfaction is the sub-dimension with the lowest score and so requires
improvement. The project teams are cross-functionally integrated at an early stage in the
new development process, implying that process participation with other functions and
early purchasing involvement is quite sophisticated.

The human resource & leading dimension scores the highest of all with ten points. The
purchasing department employs its own NPD buyers, who have different goals and
responsibilities than normal buys. Targets and skill training, on the other hand, are mostly
cost-cutting in nature and are not driven by innovation.

At last, the controlling dimension sores below average in stage two. The department lacks
KPIs and targets related to innovation since top management is focused on cost-cutting.
Furthermore, there is a lack of a systematic way of evaluating both suppliers and staff. This
is due to the lack of a department-wide steering function, which is caused by understaffing.
Risk management is ensured from the first interaction with suppliers through the required
certifications, several studies, and the use of recognized suppliers, which also reduces
unethical supplier issues.
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1. Introduction to the need for a supportive evaluation model for new product

development purchasing

1.1. The contribution of the newly formed NPD purchasing department is unclear
Company X was recently acquired by an organisation consisting of a wide portfolio of
copmanies. As a result of the acquisition, a new purchasing department was formed; New
Product Development (NPD) sourcing/purchasing. However, they struggle to assess its
contribution, leaving them unaware of where this department is lacking and where the

department scores well. Hence, this department needs a closer look.

NPD is a business process through which a company develops new products or concepts,
covering the process from initial ideation to production and finally to market.! The critical
aspect of bringing new products to market for companies is to anticipate and predict the
needs, wants and desires of customers.? Companies are aware that their survival depends
on effectively managing a continuous stream of successful new products. Companies form
strategic alliances with external partners and build cross-functional teams internally to
achieve this. One of the business functions that can contribute to NPD is
purchasing/sourcing.® In the NPD process, critical purchasing decisions are made about
cost and profitability. A large part of the sourcing costs is incurred during the NPD
process, making sourcing an increasingly important aspect of NPD.* Acquisition price used
to be the main focus in purchasing decisions. However, there was a growing realisation
that this is only a portion of the picture for the purchasing decision. Furthermore, a
purchase price focus is not market-driven in the sense that a higher-priced alternative may
result in greater performance of the firm's new product that its customers prefer, even at a
higher price point.®> So, cheaper is not always better. Besides cost reduction, purchasing
plays another role in NPD: supplier collaboration. According to Johnsen (2009);
PoppelbuB and Roglinger (2011), involving suppliers in NPD is vital because suppliers
have specific product and process capabilities, which become increasingly important as
products become more complex.® In other words, the integration of suppliers in the NPD
process allows for the development of competencies to incorporate knowledge obtained

from innovative suppliers. However, several studies have shown that the results of early

! See Yu-Tien, Han-Hsin, and Ching-Hsue (2011), p. 10734.
2 See Khurana and Rosenthal (1998), p. 60.

3 See Nijssen, Biemans, and De Kort (2002), p. 281.

4 See Wouters, Anderson, Narus, and Wynstra (2009) ,p. 64.
5 See Wouters et al. (2009) ,p. 64.

¢ See Johnsen (2009), p. 193.



supplier integration (ESI) are ambiguous and therefore have positive and negative
outcomes. This is where purchasing plays an important role, as the integration of the
purchasing department into NPD is a prerequisite for enabling ESI.” As a matter of fact,
Schiele, Hofman, Zunk, and Eggers (2020) state that: “(...) it is not only beneficial but
clearly advised to involve purchasers early on in NPD in order to benefit from early
supplier involvement. In the absence of professional purchasers, early supplier integration
in NPD can even have detrimental effects.”®

The newly formed department at Company X was created to incorporate purchasing in the
innovation process, but there is no clear vision on how to do it. Hence, Company X does
not know what activities are expected of purchasing regarding their contribution to
innovation. As a result, how this department operates is immeasurable for management. In

other words, when is an NPD-purchasing department a good one?

1.2. The aim of the research is to develop a maturity model that supports the evaluation of
the purchasing department in terms of innovation/NPD

There is a surplus of literature available on why purchasing should be involved in the
innovation process of a company. However, less literature is available on how this should
be done. In parallel with this study, Schiele and Spadoto (2022) developed a purchasing
innovation process to ensure that a buyer can systematically and continuously access its
supplier’s power of innovation.® One of the conditions that, according to them, is
conducive to the successful introduction and application of a purchasing innovation
process is corporate maturity which can be considered a necessary condition.° Hence, the
starting point for the research was the exploration of literature for a suitable model that
supports the process of NPD purchasing. The literature provides maturity models that
evaluate the influence of purchasing regarding strategic importance and supply chain
orientation. However, the reviewed models do not assess and evaluate the purchasing
department in terms of NPD/innovation. 1! Therefore, organisations cannot assess and
evaluate their purchasing departments’ maturity regarding innovation. Based on this, the
aim of the research is to introduce a maturity model that supports the assessment and

evaluation of the NPD purchasing department in terms of innovation/NPD. As a result, the

7 See chapter 2.1.4.1.

8 Schiele et al. (2020), p. 31.

% See chapter 2.2.1.-2.2.6.; Schiele and Spadoto (2022), p. 1.
10 See Schiele and Spadoto (2022), p. 23.

11 See chapter 2.3.2.



following main question is formulated: “How to develop a maturity model that supports
the assessment and evaluation of the purchasing department in terms of innovation/NPD?”
This main research question will be answered by elaboration of three sub-questions: 1)
What characteristics define the influence of purchasing in NPD? 2) What does the NPD
purchasing process look like? 3) What are the requirements to set up a maturity model?

To answer this in a structured manner, the study follows the design science research
framework for the development of a new artefact of Peffers, Tuunanen, Rothenberger, and
Chatterjee (2007).12 In Chapter 2, a literature review is conducted to explore the innovation
in purchasing. The literature review involves topics of innovation, NPD, ESI and early
purchasing integration, after which a detailed NPD purchasing process is explained using
the category sourcing year cycle of Schiele (2019).12 This cycle can be seen in figure 1.
The process includes the most relevant outcomes of the community of practice installed by
Schiele and Spadoto (2022). The organisational structure and employees’ skills, however,
are not involved in the category sourcing cycle of Schiele (2019) but are addressed in the
purchasing department cycle of Schiele (2019) and will be elaborated on in this research as
its goal is to assess the purchasing department. Therefore, the process contains eight steps:
1) demand planning, 2) category strategy, 3) supplier selection, 4) contracting, 5)
executing, 6) controlling, 7) organisational structure, and 8) skills of employees.** After
which Chapter 2 concludes with information on the principles of maturity models. Based
on these steps, in Chapter 4, an innovation purchasing maturity model will be created.
Several purchasing-related maturity models are already available in the literature.
However, the only empirically tested purchasing maturity model that is based on theory
and results in a matrix is the maturity model of Schiele (2007).2> Therefore, the model that
will be proposed in this research is an expansion of the model of Schiele (2007). Chapter 4
includes interviews with experts as part of the iterative development process to improve
the maturity model. However, no contribution was made to the literature-based model.
Next, in line with the approach of Peffers et al. (2007), the model has to be demonstrated,
which verifies its usefulness in assessing the NPD purchasing department. Finally, the
evaluation of the model is discussed in Chapter 6. The study concludes with the newly
developed maturity model.

12 See Peffers et al. (2007), p. 54.
13 See Schiele (2019), p. 56.

14 See chapter 2.2.1-2.2.8.

15 See chapter 2.3.3.



This research makes relevant contributions to the literature and increases its practical
relevance for procurement organisations. The results will increase the body of knowledge
within the research area of innovation/NPD procurement, by providing the first maturity
model within this research area.

Figure 1: Category sourcing cycle by Schiele (2019)



2. Literature review about the innovation in purchasing, the process of NPD purchasing

and the maturity model design that form the basis of the development of the model
2.1. Innovation in purchasing contains NPD, ESI and early purchasing inclusion

2.1.1. Innovation contains many different typologies and is not only about new products
Innovation is an extensive subject with much literature regarding the subject. The first
literature on innovation emerged in the early 1970s, and with it the first definitions.
Thompson (1965) defined innovation as: “the generation, acceptance, and implementation
of new ideas, processes, products or services.”® It is agreed that there are multiple sorts of
dimensions that cover a variety of activities. Meaning that innovation is not just about a
new product, but it can also be a new process in production, cheaper material, a
reorganisation, lower costs or an improvement in instruments or methods.!’ Innovation can

therefore benefit all economic activities through the implementation of projects.®

Garcia and Calantone (2002) state that although different working fields provide unique
spins on the definition of innovation, the best capture of the definition of innovation from
an overall perspective is: “Innovation is an iterative process initiated by the perception of a
new market and/or new service opportunity for a technology-based invention which leads
to development, production, and marketing tasks striving for the commercial success of the
invention.”*® In this definition, two parts can be separated. First, the innovation process is
iterative, which means it requires repetition. As a result, the first presentation of a new
invention and the reintroduction of an enhanced innovation are automatically included.?
Utterback and Abernathy (1975) describe the iterative process of innovation as the
predictable development of products over time with an initial focus on performance, then
diversity and later standardisation and cost reduction.?! Second, the development of an
invention occurs concurrently with its commercialization. This means that innovations do
not only occur during the development phases of production (the iterative process) but can
also take place during the diffusion process where a product or process can undergo

continuous improvements and upgrades.??

6 Thompson (1965), p. 36 cited according to Hurley and Hult (1998), p. 44.
7 See Kline and Rosenberg (2010), p. 180.

18 See Kogabayev and Maziliauskas (2017), p. 70.

19 Garcia and Calantone (2002), p. 112.

20 See Garcia and Calantone (2002), p. 112.

21 See Utterback and Abernathy (1975), p. 642.

22 See Garcia and Calantone (2002), p. 112.



Because no two innovations are alike, they are grouped into typologies to define their
innovative features or degree of inventiveness. However, because there are so many
typologies, the same word is used for multiple sorts of innovations, and the same
innovation is classed differently.??

To make it easier to understand the complexity of the concept of ‘innovation’, Rowley,
Baregheh, and Sambrook (2011), based on Francis and Bessant (2005), proposed a
framework for the types of innovation and the relationships between them.?* Four
innovation types were found, namely: 1) Product innovation, 2) Process innovation, 3)

Position innovation, and 4) Paradigm innovation.? These can be found in figure 2.
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Figure 2: Innovation-type mapping tool by Rowley et al. (2011)

For product innovation, product and service innovation are grouped. Also, a hybrid

innovation is possible as it is a mix of product and service innovation.®

Innovations in the Process Innovation category seem to be either technical are
organisational, with many different terms implying the same process innovation. an

overlap can be seen between administrative, organisational, management (process

23 See Garcia and Calantone (2002), p. 117.

24 See Rowley et al. (2011), p. 81-83; as well as Francis and Bessant (2005), p. 18.
%5 See Francis and Bessant (2005), p. 3

2% See Rowley et al. (2011), p 82.



innovation) and business system innovations (position innovation), as they all relate to

innovations in the administration and management of business operations.?’

Positioning innovation is also described as commercial or marketing innovation. When
business system innovation encompasses both the administrative and marketing sides of

business operations, these two groups overlap.?®

Changes in the fundamental mental models that frame what the organisation accomplishes
are known as paradigm innovations. In other words, it is about the way people look at
things, and how this can change through innovation.?®

2.1.2. New Product Development is considered to be the lifeblood of companies

As previously mentioned, innovation is not just about the creation of new products.
Innovation can also take place in production or marketing activities. New product
development (NPD) is a more specific type of innovation and is considered to be the
lifeblood of companies large and small.*® Krishnan and Ulrich (2001) define it as: “the
transformation of a market opportunity and a set of assumptions about product technology
into a product available for sale.”®* Yu-Tien et al. (2011) see NPD as a business process
through which a company develops new products or concepts, covering the process from
initial ideation to production and finally to market.®2 The critical aspect of bringing new
products to market for companies is to anticipate and predict the needs, wants and desires
of customers.® In other words, NPD is the interface between the customer and the
organisation. The customer with its needs, and the organisation with its capabilities. All
this is to create value for its customers. The success of NPD is measured through 1)
customer measures, such as market share and customer satisfaction, 2) financial measures,
such as margin level, 3) firm-level measures, such as the percentage of sales, and 4)
product-related measures, such as performance, speed to market and technical success

rates.3*

Cooper and Kleinschmidt (1986) proposed a new product process activity model that is

used and quoted by multiple researchers in the field. According to this activity model,

27 See Rowley et al. (2011), p. 82-83.

28 See Rowley et al. (2011), p. 83.

29 See Rowley et al. (2011), p. 80.

%0 See Lynn, Abel, Valentine, and Wright (1999), p. 320.
81 Krishnan and Ulrich (2001), p. 1.

32 See Yu-Tien et al. (2011), p. 10734.

33 See Khurana and Rosenthal (1998), p. 60.

% See Griffin and Page (1993), p. 299.



firms are advised to follow several steps in the NPD process. Usually, the whole process
starts with an initial idea that was taken from the market, i.e., from customers or
competitors. Alternatively, the idea could have been prompted by technology from internal
R&D, laboratories or a supplier source. The process begins with an initial screening with a
go/no go decision and allocation of funds. Then a quick market and technical assessment
are proposed to note the technical advantages and potential difficulties of the product.
Despite the quick market assessment, detailed market research and data collection are
effective to get the reactions of customers, followed by a business and financial analysis
before proceeding with the actual product development. If the result of the previous steps
was positive, the product development process begins with a design, prototype or pilot
product, internal testing and customer testing. Before trial production, a test market phase
for customers is recommended to be included in the process. Between pilot production and
the start of full-scale production, another business and financial analysis is advisable to see
if any changes have occurred during product development. Finally, the market launch of
the product can be prepared and implemented. Successful new product development
projects, for the most part, follow these steps. However, Kahn, Barczak, Nicolas, Ledwith,
and Perks (2012) state that there is no one best way to perform well, but rather different
routes that lead to the same end goal. This leaves room for the manager to come up with a
customized solution that fits the resources and characteristics of the company.®

Furthermore, Evanschitzky, Eisend, Calantone, and Jiang (2012) conducted a literature
review regarding the success factors of product innovation within firms. They found five
categories of characteristics that can be predictive of NPD success. These are 1) Product
characteristics, 2) strategy characteristics, 3) process characteristics, 4) marketplace
characteristics, and 5) organisational characteristics.®® Finally, it was discovered that the
importance of success factors decreases over time, meaning that the ability to gain
competitive advantages through an awareness of NPD success factors reduces as
management knowledge of these characteristics rises.’ In other words, managers and

companies must continue to innovate, because the competition will follow.

To drive and ensure innovation, companies have traditionally invested heavily in big

research and development divisions. This has decreased as firms know that not all

% See Kahn et al. (2012), p. 182.
% See Evanschitzky et al. (2012), p. 30.
37 See Evanschitzky et al. (2012), p. 30.



innovations will emerge from within the organisation and that not all good ideas will be
successfully marketed internally. Hence, companies have had to change their NPD process

from an exclusively internal one to a more open process.®

2.1.3. When correctly implemented, early supplier involvement is vital to remain
competitive

2.1.3.1. Early supplier involvement is about sharing responsibility with a supplier for the
development and design of a new product

Companies started to operate more globally due to the more open NPD process. This
resulted in more competition and thus made it necessary for companies to collaborate with
external partners, as well as to outsource tasks and commodities.3® In other words,
partnerships are established with suppliers to benefit from their technical expertise in
design and manufacturing.*® Hence, involving suppliers early and closely in the NPD

process is vital to remain competitive.**

In 1989, the Japanese car manufacturers enjoyed better lead times and cost advantages
compared to the European or American car manufacturers. This was because the Japanese
worked closely with their suppliers, unlike the European or American who did not work
closely with their suppliers or involved their suppliers early in the NPD process.*? At that
time, outsourcing services that were formerly conducted in-house became more popular.
As a result, corporations focused more on their main business and outsourced operations
like accounting, computer services, and R&D to their suppliers. As a result, conventional
huge, vertically integrated corporations have evolved into complex networks of
collaborating firms within a supply chain of customers and suppliers.*® For this reason, the
concept of early supplier involvement (ESI) in NPD was proposed.

One of the activities being shifted to supply chain partners in this new industrial structure
is the design and development of complicated products. The degree to which this occurs
varies; some manufacturers outsource the majority of engineering design and development
to outside vendors. In some circumstances, a hybrid situation exists, with suppliers

designing sub-assemblies and components or in-house designers working closely with their

38 See Chesbrough and Crowther (2006), p 229.
39 See Schiele (2010), p. 138.

40 See Dowlatshahi (1998), p. 143.

41 See Johnsen (2009), p. 187.

42 See Clark (1989), p. 1258.

43 See Mclvor and Humphreys (2004), p. 179.
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suppliers to guarantee that components are developed with the appropriate performance
and quality. As a result, design and development are controlled not only within one major

organisation but also across multiple buyers and suppliers.*

There are many different definitions for ESI. Bonaccorsi and Lipparini (1994) stated that
ESI “is a strategy for appropriating supplier-originated innovations alternative to the
traditional procurement of improved devices developed autonomously by suppliers and
then offered in the open market.”*® Likewise, Hoegl and Wagner (2005) defined ESI in
NPD as “the extent to which a buyer organisation shares responsibility with a supplier
organisation for the development and design of the subsystems (or components) of a new
product.”*® Fundamentally, ESI is concerned with the integration of supplier capabilities

into NPD projects.*’

2.1.3.2. Challenges of early supplier involvement can be associated with the supplier, the
manufacturer and/or the relationship between them

Collaborating with a supplier by involving them in NPD projects goes beyond the level of
regular purchasing activities, and can therefore present challenges, pitfalls and risks.
Wynstra, van Weele, and Weggemann (2001) state that the problems in managing supplier
involvement in NPD activities can be associated with the supplier, the manufacturer and/or
the relationship between the two parties.*® First, problems could occur in the relationship
between buyer and supplier. A major detriment to the relationship here is the lack of trust
and commitment, which can negatively affect cooperation performance in terms of
efficiency and effectiveness. When this is the case, both parties see the relationship as
unstable and as a potential risk. Moreover, communication with suppliers may become a
problem if the purchasing company does not communicate its expectations regarding the
sharing of responsibility in the development process of the new product.*® In other words,
problems occur through the absence of clearly identified and consistent contact persons
and from delayed responses. Therefore, insufficient or misleading information was often
exchanged, resulting in limited access to relevant information and delays due to the time

spent searching for the right contact person to provide the information.> Problems can also

44 See Mclvor and Humphreys (2004), p. 179.

45 Bonaccorsi and Lipparini (1994), p. 139.

46 Hoegl and Wagner (2005), p. 531.

47 See Dowlatshahi (1998), p. 143.

4 See Wynstra et al. (2001), p. 159.

49 See Cataldo and Ehrlich (2012), p. 2.

%0 See Flankegard, Granlund, and Johansson (2021), p. 6.



11

occur that originate from the suppliers. One of the main drawbacks of successful product
development collaboration is a lack of in-house technical capabilities. In addition,
suppliers may lack experience in cooperating on product development, as the selection
criteria for suppliers focus only on low prices. It is also possible that suppliers will not be
able or ready to commit the time, labour, or the capital required. Moreover, people in the
supplier organisation can be a problem in two ways. First of all, cross-functional
collaboration challenges appear when there is insufficient dialogue, unclear agreements or
different understanding of responsibilities. Second, project management challenges are
related to poor planning, unclear responsibilities or insufficient exchange of information.>!
Last, problems could occur at the manufacturer, who may not have a clearly defined
product development process.>? As a result, no clear concepts exist about what areas,
when, or how suppliers can be involved. This may lead to the wrong suppliers being
involved in the process; for example, suppliers whose innovative capabilities are limited.>
Also, issues were raised as a result of the lack of a complete or acceptable process model.
It was discovered that a lack of formal procedures, such as decision criteria and procedures
for decision-making, frequently resulted in ineffective decision-making and confusion.
Because the project organisation thought the receiving organisation had taken over
responsibility for certain aspects of the project, while the receiving organisation thought
the project organisation still had responsibility. Thus, the lack of a comprehensive or

appropriate model could lead to confusion about who is/was responsible for what.>*

Another issue is that development engineers build barriers out of fear of losing their
employment, also purchasers are hesitant because they do not have a finished product to
validate their judgments. Engineers say that in addition to the quality discrepancies they
notice between themselves and the supplier's level, engaging with the supplier during the
NPD process would add another layer of complexity to their work.>®> Meaning that the
entire organisation must be willing to collaborate. Moreover, culture can make it difficult
for suppliers to accept suggestions, and corporate designers and engineers may be hesitant
to relinquish influence over design decisions. Finally, internal opposition may exist inside

the supplier's organisation due to concerns about disclosing private information or

51 See Flankegard et al. (2021), p. 7.
52 See Flankegard et al. (2021), p. 8.
53 See Wynstra et al. (2001), p. 160.
5 See Flankegard et al. (2021), p. 8.
%5 See Wynstra et al. (2001), p. 160.
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technologies. A supplier may be apprehensive about unfair treatment, especially when
dealing with a more powerful buyer.*® In the same way, Zolghadri, Amrani, Zouggar, and
Girard (2011) discovered that the stronger partner often forces the weaker one to accept
challenging points against its will and abuses its power in the partnership. This abuse of
power leads to mistrust and frustration so the power difference on both sides must be
known before cooperation between the two parties.>’

2.1.3.3 Benefits of early supplier involvement can be distinguished between long- and
short-term goals

On the other hand, despite the challenges and risks of involving a supplier in a company's
NPD activities, there are also benefits. Wynstra et al. (2001) made a distinction between
long-term goals and short-term goals, regarding the benefits of supplier involvement.>®
Van Echtelt, Wynstra, Van Weele, and Duysters (2008) added that it is vital for firms to
understand the short-term and the long-term benefits simultaneously and focus on both

perspectives to implement the process successfully.>®

The short-term objectives are linked to specific development projects in two areas:
efficiency and effectiveness. Efficient involvement of suppliers can bring benefits such as
a reduction in development costs and time. This can be achieved by regulating design
changes with early communication with the supplier at each step of the process with the
same perception and level. In addition, the development tasks can be separated so that
either the manufacturer or the supplier is responsible, depending on who is more qualified
for the implementation. Alternatively, both parties can develop the components at the same
time to avoid bottlenecks in the engineering or R&D department. In terms of the
effectiveness of the short-term benefits, there is evidence that this leads to a reduction in
product costs and an increase in product value. These improvements can be acquired by
supporting supplier expertise in design manufacturing, component quality and reliability,
alternative materials and component standardisation capabilities.® Oinonen and Jalkala
(2015) agree with this and state that the main goal of the buyer is to achieve process
efficiency through collaboration with the supplier.5!

% See Ragatz, Handfield, and Scannell (1997), p. 199.
57 See Zolghadri et al. (2011), p. 312.

58 See Wynstra et al. (2001), p. 158.

% See Van Echtelt et al. (2008), p. 180.

60 See Wynstra et al. (2001), p. 160.

61 See Qinonen and Jalkala (2015), p. 291.
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The long-term benefits are achieved by integrating the supplier into the NPD process.
Since they are only important for long-term success, they often cannot be measured
directly regarding NPD success. One of the long-term benefits is a closer, more open, and
trusting long-term relationship with the supplier.5? Notably, when the short-term goals’
efficiency and effectiveness increase, the maintenance of the relationship is enhanced.%
According to Handfield, Ragatz, Petersen, and Monczka (1999), the closer the relationship
between buyer and supplier, the more willing the supplier is to share its technology for the
benefit of the buying company. Building a long-term relationship is therefore a vital factor
for cooperation and exchange of information and technology.®* It is rare that a single
company will master all necessary technologies, especially in industries that use
sophisticated product and/or process technologies. The ability to tap into suppliers'
knowledge and skills will likely result in better technological choices and, in the long run,

better designs.®®

Moreover, a significant part of the cost of a product is determined very early in the design
cycle, when technological decisions are made. Decisions made early in the process are
vital and become more expensive and difficult as the process progresses, since the
engineering and product design phase generates five to eight per cent of total product
development costs, but accounts for 80% of total product costs. This is because early
decisions in the design process affect the quality, cost and cycle time of the product.
Hence, early cooperation with suppliers leads to better decision-making in the early stages
of product development, which in turn leads to cost reduction.®® Next to cost reduction,
product quality in NPD is vital, and one way to increase quality is to allow suppliers the
freedom to share information about their product concept early in the production cycles,
ensuring that the final product meets the quality criteria. Next to that, cycle time is also
seen as a key performance indicator for organisations and early inclusion of the knowledge

and expertise of suppliers enables time savings.®’

62 See Ragatz et al. (1997), p. 194.

83 See Patrucco, Luzzini, and Ronchi (2017), p. 1276.
64 See Handfield et al. (1999), p. 79.

% See Ragatz et al. (1997), p. 199.

% See Ragatz, Handfield, and Petersen (2002), p. 398.
67 See Ragatz et al. (2002), p. 398.
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2.1.4. Purchasing’s relevance increases and encompasses purchasing early integration
2.1.4.1. Purchasing early integration is a prerequisite for enabling ESI

Companies are aware that their survival depends on effectively managing a continuous
stream of successful new products. Companies form strategic alliances with external
partners and build cross-functional teams internally to achieve this. Purchasing/sourcing is
an example of a business function that can help with NPD.®® Moreover, several studies
have shown that the results of ESI are ambiguous, and therefore have positive and negative
outcomes. This is where purchasing plays an important role, as the integration of the
purchasing department into NPD is a prerequisite for enabling successful ESI.®® As a
matter of fact, Schiele et al. (2020) state that: ““(...) it is not only beneficial but clearly
advised to involve purchasers early on in NPD in order to benefit from early supplier
involvement. In the absence of professional purchasers, early supplier integration in NPD

can even have detrimental effects.”’°

Since the 1980s, purchasing functions are no longer working as a cost-saving function, and
their strategic fit into an organisation’s strategy has been catching greater attention of top
management. In other words, purchasing has more and more evolved into a strategic
business function, that comes with a higher level of professionalism within a firm.”
Narasimhan and Das (2001) referred to this as purchasing integration which they defined
as “the integration and alignment of strategic purchasing and goals with that of the firm.”"2
This means that purchasing activities must be aligned with the strategic plans of the
company, which require purchasing to participate in the strategic planning process, have
access to strategic information and that major procurement decisions are made in
coordination with other strategic decisions of the company.” In other words, purchasing
integration relates purchasing plans and practices to business objectives and shapes senior
management's perception of the strategic role of purchasing in the organisation. Therefore,
Narasimhan and Das (2001) distinct purchasing integration from procurement activities in
two ways. First, purchasing integration has an internal orientation, whereby purchasing
must play a significant role in developing the company's product and technology-oriented

strategies. This differs from procurement practices as this consists of actions affecting the

% See Nijssen et al. (2002), p. 281.

% See Hillebrand and Biemans (2004), p. 118-119.
0 Schiele et al. (2020), p. 31.

1 See Nijssen et al. (2002) p. 282.

2 Narasimhan and Das (2001), p. 593.

3 See Narasimhan and Das (2001), p. 594.
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supply base. Second, purchasing integration necessitates organisational changes; the
establishment of strong internal relationships through participation in strategy development
teams, information exchange, and shared decision-making activities that can be launched
without major upfront costs. This differs from procurement practices as this may require

significant investment, such as supplier quality training.”

According to Wynstra, Weggeman, and van Weele (2003), the purchasing function has
three strategic roles: rationalisation, structure, and development. The rationalisation role
involves tasks to minimise overall production costs. The structural role of purchasing
concerns the management of the enterprise's supplier network by influencing its structure.
An important task for example is giving support to newly established suppliers that may
play a critical role for the company. Finally, the development role of purchasing entails
systematically aligning the enterprise's technological development with the development of
suppliers and the supplier network, ensuring that suppliers' technical skills are utilized in
R&D processes, and increasing suppliers' interest in developing products that the firm
requires and desires.” Wynstra et al. (2003) conclude that the integration of purchasing
into the NPD should be based on a combination of all three roles. The unique attributes and
motivations of the development project or the organisation's longer-term goals influence
the relative importance of the various roles, as well as the extent to which potential

conflicts and overlaps exist.”

2.1.4.2. Top-management support and an adequate organisational structure are the main
drivers of purchasing early integration

In terms of the factors determining the need for involvement of purchasing, Wynstra,
Axelsson, and Weele (2000) identified four drivers, namely: size of the company,
production type or technology, the dependence on suppliers, and the importance of product

development.’’

First, company size is measured in the number of employees and acts as an indicator of the
complexity of the organisation. The larger the company, the more important the
involvement of purchasing and suppliers becomes. When an organisation is more complex,

communication is more difficult to coordinate and establishing communication guidelines

4 See Narasimhan and Das (2001), p. 596.
5 See Wynstra et al. (2003), p. 69.

6 See Wynstra et al. (2003), p. 69-70

7 See Wynstra et al. (2000), p. 130.
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becomes an important part of successful projects. The second driver is production type or
technology, where products with a high degree of complexity and multiple components
often involve multiple suppliers. Purchasing departments should act as coordinators of
development activities between the company and the (multiple) suppliers. The third driver
is supplier dependency which is measured through the share of purchasing in turnover.
This driver is characterised by the influence the supplier has on the development of a final
product, the greater the influence, the greater the dependency. The final driver is the
importance of product development in an enterprise. If a company has a high R&D
expenditure, product development is considered important. The greater the importance of
product development, the more important the involvement of purchasing in the process.”®

Moreover, Nijssen et al. (2002) conducted regression analyses on drivers of early
purchasing involvement and came to two main drivers: top management’s support and the
firm’s NPD strategy. Accordingly, the more top management encourages purchasing, the
more purchasing is involved in NPD. Furthermore, the more a company concentrates on
generating innovative products, the more likely purchasing will be included in the NPD
process. Purchase value and firm size were found not to be significant. However, Nijssen
et al. (2002) claim that this can be explained by the support of top management and its
strategic decisions. Finally, two personal characteristics of purchasing managers were also
found to be significant; purchasing managers with more experience and higher education

had a higher involvement in NPD."®

In line with Nijssen et al. (2002), Schiele (2010) found top-management support as well as
an adequate organisational structure to be the most influential factors facilitating early
purchasing inclusion. In total, Schiele (2010) found four main drivers for early purchasing
involvement, namely: top management support, structural differentiation, processes, and
culture. First, top management support goes in line with a dedicated strategy for
innovation, including the desired vision and the steps needed to achieve this.2° Second,
structural differentiation is about making a clear distinction between ‘advanced sourcing’
and ‘strategic sourcing’, where the ‘advanced sourcing’ team is integrated into NPD-
related projects and activities, whereas the ‘strategic sourcing’ team takes control of the

supplier management during production. Engineers and/or purchasers with a technical

8 See Wynstra et al. (2000), p .131.
9 See Nijssen et al. (2002), p. 286.
8 See Schiele (2010), p. 145-146.
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background make up the 'advanced sourcing' team, whilst members of the 'strategic
sourcing' team have a more commercial focus.® Third, a well-documented and detailed
NPD process must be set up, including clearly defined steps, milestones, go/no-go
decisions, tasks and responsibilities. The process has four phases: 1) a concept phase, 2) a
design phase, 3) a piloting/testing phase, and 4) a transition to the operations phase.2
Lastly, culture is found to be a driver as an innovation-oriented company culture supports
NPD activities. This is in addition to cross-functional collaboration inside the company, as
well as the involvement of suppliers and top management in the process. NPD projects
cannot begin without purchasing knowledge in an innovation-oriented culture where
purchasing managers are members of the board.®® To conclude, the inclusion of the
purchasing department in the NPD process results in a support of the process of innovation
and the protection of cost over the entire product life cycle. Hence, it is highly beneficial to

include the purchasing department in NPD activities.®*

2.2. Purchasing activities in NPD along the year cycle of Schiele (2019)

2.2.1. Cross-functional planning is vital to excel at innovation sourcing

The year cycle of Schiele (2019) starts with demand planning, which is the combining of
the expected number of inputs from the supplier with the expected sales of the company
and is required at the beginning of the purchasing year cycle. For this purpose, an analysis
of the past is coupled with a projection of the future. Past information is extracted from the
software. A sales forecast can be used as a basis for breaking down expected sales into
required purchasing in the future.® Schiele and Spadoto (2022) found in a community of
practice that innovation-oriented purchasing activities in the demand planning process are

derived from either financial planning, marketing & sales or R&D planning.®

The annual budget process determines the available budget for each purchasing category.
If, as proposed by Hesping and Schiele (2016), classical cost-oriented instruments, such as
price negotiations, global sourcing or pooling, do not yield sufficient savings, innovation-
oriented instruments, such as product and process innovations, may be needed to realise

the objective.®’

81 See Schiele (2010), p. 146-147.

82 See Schiele (2010), p. 147-148.

8 See Schiele (2010), p. 148.

8 See Schiele (2010), p. 149.

8 See Schiele (2019), p. 56.

8 See Schiele and Spadoto (2022), p. 10.
87 See Schiele and Spadoto (2022), p. 10.
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Next to that, purchasing’s increasingly important role in NPD demands the integration
between marketing and purchasing. Because of the role marketing plays in communication
with the customers, and the more demanding customer preferences, marketing has a crucial
role in extending this knowledge to NPD. Hence, purchasing and marketing must
continuously exchange information to ensure an optimal match between consumer
preferences and supplier resources and capabilities during NPD.® Beforehand, the
purchasing-marketing linkage allows purchasing to collect customer-focused specs and
utilize them to communicate with suppliers, allowing suppliers to focus on designing and
developing their components while contributing their experience and ideas to NPD.
Afterwards, when a new product is in stores, the purchasing-marketing integration helps to
better adjust marketing promises and actions to the capabilities of the supplier. This
requires constant exchange of information and coordinated decision-making between
buyers and suppliers. Overall, the inclusion of marketing in the demand planning
contributes to the consistency of NPD throughout the supply chain, from product

specification to market launch.%

At last, in innovation sourcing demand planning it is critical that sourcing understands the
needs of Research & Development (R&D). Purchasing should look beyond present
demands and consider opportunities that could give them a competitive advantage in the
future.®® These needs are made up of expectations, constraints, and issues that arise in the
R&D department and are felt or anticipated by both internal and external clients. To gather
these unmet needs, purchasers must engage in cross-departmental contacts, demonstrating
that buyers contribute to overall corporate performance beyond cost savings. Purchasers
may respond quickly, enhance their awareness of what makes a difference, and anticipate
future innovation and transformation by participating in cross-functional activities.®! In
other words, innovation purchasers need to understand the end product and integrate
customer needs as a guide for innovation purchasing decisions, to excel at innovation

sourcing.

According to Schiele (2010), technology roadmaps play an important role in successful

cross-functional integration between departments, as collective and cross-functional

8 See Gonzalez-Zapatero, Gonzalez-Benito, and Lannelongue (2016), p. 48.
8 See Gonzalez-Zapatero et al. (2016), p. 50.
% See Legenvre and Gualandris (2018), p. 97.
%1 See Legenvre and Gualandris (2018), p. 98.
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technology roadmaps usually reflect market expectations and technological trends.® In
addition, technology roadmaps also help to link the purchasing strategy with the innovation
strategy of the firm. Therefore, technology roadmaps are vital for demand planning, as it

links cross-functional strategies.®

Overall, the demand planning in NPD purchasing is derived from either budget planning,
market or/and R&D. A great tool for this is the technology roadmap, as it facilitates cross-
functional integration and reflects market expectations and trends. Understanding the need

of each other is vital for gaining competitive advantage.

2.2.2. The type and number of suppliers are typical ESI elements in the NPD strategy
After the demand planning, a strategy is defined relating to the planning. A strategy is
defined for each sourcing category, which reflects the objectives of the corporate budget
planning and defines the reflection of this strategy in the category. Schiele and Spadoto
(2022) state that a particular challenge for the formulation of category strategies, regarding
sourcing innovation, is to design the strategic approach in such a way that sufficient
suppliers that can contribute to innovation are present and willing to commit resources to
the innovation process of the purchasing enterprise. This requires three main activities: 1)
The inclusion of innovation requirements in the concrete category sourcing strategy, which
can be done using the Kraljic matrix. Whereby buyer and supplier call for a collaborative
strategy, including joint innovation in the so-called "strategic quadrant”, in which buyer
and supplier are important to each other. 2) The monitoring of supplier markets for
innovation and the identification of company needs. This can be done through pull and
push instruments, like scouting activities, supplier days, workshops and an online web
interface where innovative ideas can be pitched. 3) The motivation of suppliers to share
innovations or participate in joint development projects by ensuring the attractiveness of a

company to its suppliers.®*

In line, typical ESI elements that benefit the strategy are proposed by Servajean-Hilst and
Calvi (2018) in a supplier interface consisting of five steps. First, monitoring supplier
markets and current suppliers for relevant developments is critical. Second, suppliers for
future involvement in NPD must be pre-selected. Third, the skills and capabilities of

current suppliers must be exploited. After that, these suppliers must be motivated to

92 See Schiele (2010), p. 145.
% See Schiele (2010), p. 139.
% See Schiele and Spadoto (2022), p. 11.
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develop products and/or knowledge. Ultimately, these actions are evaluated on their

performance.s

According to Mikkelsen and Johnsen (2019), innovation sourcing strategy includes
decisions about the number of suppliers employed for a certain item or category, the sort of
supplier relationship to pursue, contract term, and the type and location of sourcing
decisions. Thus, for innovation sourcing, in the strategy phase, the potential for supplier
innovation is created. However, Mikkelsen and Johnsen (2019) are primarily concerned
with decisions about the type of supplier relationship to pursue, as this is critical to
purchasing's role in regulating supplier participation in NPD initiatives.® What was
identified is that competencies need to be developed within purchasing to enable
cooperation with, and understanding of, the technical requirements of R&D.®" In other
words, purchasing does contribute to the determination of the type of suppliers and which
relationship should be pursued, however, purchasing maturity is essential to ensure that the

purchasing function is strategically aligned with the company's entire strategy.®®

Next to the type and amount of suppliers, Pihlajamaa, Kaipia, Aminoff, and Tanskanen
(2019) introduce the concept of stimulation of suppliers to encompass the various
approaches that buyers can take to promote the innovativeness and capabilities of their
suppliers.®® Pihlajamaa et al. (2019) define stimulation as: “Stimulation of supplier
innovation refers to the buyer company's actions which aim to enhance its suppliers'
innovativeness, and/or guide its suppliers' innovation processes, and/or encourage its
suppliers to share their innovations.”'% Before suppliers can be stimulated, three necessary
conditions were found for buyers to benefit from the innovativeness of their suppliers: 1)
they must generate innovations that are relevant to the customer, 2) they must share their
innovations with the buyer, and 3) they must share their inventions with the consumer.
Supplier innovation stimulation is defined as a set of measures aimed at meeting these
conditions.'®* Stimulation comprises a combination of knowledge-sharing routines and
effective governance and can be direct or indirect. The majority of stimulation activities

are based on indirect knowledge exchange, which means that innovation outcomes are

% See Servajean-Hilst and Calvi (2018), p. 7.
% See Mikkelsen and Johnsen (2019), p. 4.

9 See Mikkelsen and Johnsen (2019), p. 9.

% See Mikkelsen and Johnsen (2019), p. 11.
% See Pihlajamaa et al. (2019), p. 1

100 pijhlajamaa et al. (2019), p. 3.

101 See Pihlajamaa et al. (2019), p. 3.
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highly dependent on the voluntary actions of suppliers. This includes frequent
communication and meetings with suppliers to discuss long-term strategies. It also
involves setting joint development goals by communicating with suppliers and getting to
know their innovation capabilities and interests. Also, direct forms of knowledge sharing
were identified. This includes buyers that organise meetings and workshops to stimulate
suppliers to innovate. The most prolific stimulation through effective governance is in line
with Mikkelsen and Johnsen (2019): supplier selection. Above all, the foundation of
stimulation is to make suppliers aware of the buyer's innovation needs; suppliers should be

made aware of any changes in behaviour that are desired.%?

Overall, the difficulty for category strategy formation in terms of sourcing innovation is to
build the strategic approach in such a way that enough suppliers who can contribute to
innovation are present and prepared to devote resources to the purchasing enterprise's
innovation process. Thus, the potential for supplier innovation is developed in the strategy
phase. Vital aspects for this are the type of supplier, number of suppliers, stimulation of

suppliers and the evaluation of their actions.

2.2.3. Technical, strategic and relational characteristics explain an important part of a
supplier’s contribution to innovation

Once the planning and the strategy are defined, the next step is to identify and select the
best supplier(s). To do so, the buyer sends out a request for a quotation or proposal (RFQ),
which contains all necessary information for the potential suppliers.2s However, innovation
sourcing has additional challenges, as suppliers must be innovative and relevant to the
buyer.2+ According to Servajean-Hilst and Calvi (2018), supplier selection takes place
through a series of exchanges between R&D and the potential supplier. Afterwards,
purchasing directors check for innovation opportunities and include them in the innovation

project system,os

Legenvre and Gualandris (2018) found activities in which purchasing was involved in
exploring new supply opportunities. The research shows that purchasing teams tend to find
innovation in their existing supplier network through innovation days and roadmap-sharing

activities. Other purchasing teams engage with suppliers further down the supplier

102 See Pihlajamaa et al. (2019), p. 10-11

103 See Schiele (2019), p. 56.

104 See Pihlajamaa et al. (2019), p. 21-22.

105 See Servajean-Hilst and Calvi (2018), p. 15.
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network, to improve long-term performance. The most advanced purchasing teams, on the

other hand, work with start-ups, as well as third parties and universities.0s

When identifying NPD partners, Emden, Calantone, and Droge (2006) found three phases
purchasing managers go through. The first phase is technological alignment and is
characterized by developing a mutual understanding of unique competencies and their
implication in the market. These unique competencies are technical ability, resource
complementarity, and overlapping knowledge.®” The second phase is strategic alignment
and consists of motivation correspondence and goal correspondence. The correspondence
of motivations indicates mutually beneficial intentions and determines the probability of
partners engaging in opportunistic behaviour. Goal correspondence emerges when the
potential partners have non-competitive goals. A high degree of goal alignment was a
necessary prerequisite since it guaranteed consistency in expectations and reciprocal
benefits.1% The third and last phase is relational alignment, which is about compatible
cultures, willingness to change, and long-term orientation. Because efficient
communication and knowledge exchange require a certain level of agreement in norms and
processes, or how things are done, culture is vital. Willingness to change refers to partners
who are willing to adjust as collaboration requirements change. Lastly, long-term

orientation is about sacrificing short-term results for the long-term.1%°

In addition, relational alignment/capabilities have a major influence on the decision
process between totally new suppliers and already existing suppliers.*'° Long-term and
trusted exchange relationships may need time to establish to benefit from the innovative
input of suppliers. Hence, establishing innovative relationships with new suppliers may be

limited in the short term. 11!

In addition, Pulles, Veldman, and Schiele (2014) found that being a preferred customer
appears to be the best predictor of supplier innovativeness.*? If a buyer is a preferred
customer, the supplier will allocate resources more efficiently, therefore, it is more likely

that the supplier will deploy its best staff for co-development or offer innovations that the

106 See Legenvre and Gualandris (2018), p. 99.
107 See Emden et al. (2006), p. 334-336.
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buyer's competitors don't have.!'® Next to suppliers, start-ups or new venture suppliers are
also considered attractive innovation partners. Kurpjuweit, Wagner, and Choi (2021)
define new venture suppliers as: “young and innovative start-ups that can bring radical
benefits to buying firms through sourcing or co-developing new technologies, products, or
services.”!* In line with Emden et al. (2006), Kurpjuweit et al. (2021) found that potential
new venture suppliers must also be evaluated and aligned in the field of technological fit,

strategic fit, resource & capabilities fit, and market fit.1*

Overall, most of the literature reported in this chapter has recently been presented in a
framework by Liu, Fan, Tu, and Wang (2021). This framework allows structuring criteria
for the selection of innovative suppliers along three dimensions; 1) Supplier capability,
which is about the ability (technological, service, specialisation) of a supplier to create
innovative value for buyers with its complex skills and knowledge base. 2) Supplier
willingness, which is about involving a supplier that has the confidence, commitment and
motivation to make an innovative contribution to the buying company. Last 3), risk, which
entails geographical distance and lack of social capital.''® Meaning that the selection

process must continuously be adjusted to the latest requirements of NPD purchasing.

2.2.4. A ‘light’ contract can be beneficial for innovation purposes

The fourth step in the year cycle is about contracting. Contracting happens after the
potential suppliers are defined, and consists of an (intensive) negotiating process, after
which one or more contracts are signed (depending on the number of suppliers).»” Contract
negotiations ensure the long-term commitment and motivation of internal and external
actors by setting out their respective expectations, rights and obligations.x# A crucial role
of purchasing in the innovation process is the contract design with suppliers involved in
co-development processes. Purchasing's role in the innovation process is to ensure
professional development contracts with suppliers, including confidentiality agreements,
management of intellectual property rights and assisting suppliers in managing the

administrative requests of the purchasing company.!®

113 See Huttinger, Schiele, and Veldman (2012), p. 1194.
14 Kurpjuweit et al. (2021), p. 26.

115 See Kurpjuweit et al. (2021), p. 41.

116 See Liu et al. (2021), p. 5.

117 See Schiele (2019), p. 57.

118 See Servajean-Hilst and Calvi (2018), p. 21.

119 See Schiele and Spadoto (2022), p. 13.
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Co-development contracts have two important functions in the purchasing of innovation: to
reduce the risk of opportunistic behaviour and to promote and structure cooperation.?°
However, innovation is characterised by a potential for unexpected outcomes.*?* This
requires more flexible contracts that involve more upfront work to ensure flexible terms
and clauses that allow for continuous adjustment, preservation of the relationship and
mutual benefit, also called ‘preventative contracting’.}?> Moreover, cost-plus contracts,
fixed-price contracts and incentive contracts have been proposed as explicit contracts for
innovation situations. The cost-plus contract allows the supplier to charge for all costs
incurred, which may be efficient if a solution must be found urgently. The fixed price, on
the other hand, encourages suppliers to try to achieve a desired result at the lowest possible
in-house cost, while the incentive contract tries to reach a mutually agreed compromise

between the two extremes.!?3

Sustained cost savings are usually the sole responsibility of purchasing, even if extensive
supplier qualification audits or technical tests are required to confirm or otherwise validate
usability. However, there is an underlying contradiction between purchasing's function in
enabling NPD at the lowest cost and purchasing's duty in attaining substantial and long-
term cost savings. As a result, it is critical to link the NPD team's goals with ongoing cost
savings. This is an important aspect when setting up contracts.'?* Especially in the
transition from NPD to production, it is vital to achieve target costs, as the new product is
more appealing to potential customers at the lowest price. A low production cost can also
deter competitors since they believe it will be more difficult to match that pricing.
Different team members may interact with suppliers in NPD teams, but purchasing is
regarded as the cost and performance management specialist for suppliers, having the lead
or only position in negotiations. Having a cost specialist on the NPD team or evaluating
expenses is an essential strategy to prevent passive opportunism in purchasing.'?® When an
individual does not actively pursue a conclusion that is favourable for the other party to the
relationship but only for himself or his department, this is known as passive

opportunism.*?® As a result, without a cost specialist, purchasing can take advantage of its

120 5ee Hofman, Faems, and Schleimer (2017), p. 739-740.
121 See Tracey and Neuhaus (2013), p. 99.

122 See Tracey and Neuhaus (2013), p. 100.

123 See Schiele and Spadoto (2022), p. 13.

124 5ee Ellram, Tate, and Choi (2020), p. 4.

125 gee Ellram et al. (2020), p. 20.

126 See Ellram et al. (2020), p. 18.



25

hidden cost information and postpone NPD cost reduction until it counts as ongoing cost

reduction to meet measurable purchasing department targets.

The community of practice that was installed by Schiele and Spadoto (2022) ran a
workshop to set up an innovation contract. In this way, they found five elements essential
to an innovative contract, or a so-called ‘light contract’. 1) Contract details, containing
specifications about output, time, resources and quality standards, 2) intellectual property,
containing the definition of certain information as confidential information, regulation of
its use, patents and agreements on the production phase, 3) agility, which concerns the way
of dealing with unexpected results, periodic contract review and update procedure, possible
sequencing of contracts, 4) coordination/monitoring of exchange commitments and forms,
information requirements, and last 5) penalties and safeguarding with agreements on

termination (gradual termination), penalties for breach and non-compliance.?’

Overall, the possibility for unexpected outcomes is what characterises innovation.
Therefore, in innovation purchasing, co-development contracts serve two purposes: to

decrease the danger of opportunistic behaviour and to promote and structure cooperation.

2.2.5. Project execution in innovation projects is about the management of the co-
development process and the supplier integration

The execution part in a purchasing process usually refers to operative procurement,
because, once a supplier is contracted, orders can be placed. However, in the case of
innovation projects, execution starts at the beginning of the development project, includes
the ramp-up and then connects to the "normal™ execution process. Here, the particular
emphasis is on the management of the co-development process and the activities
performed by procurement.'?8 In other words, purchasing needs to support supplier
integration. The goal is to acquire a structured innovation ecosystem in which purchasing
enhances connectivity with and between internal and external partners.*?® The dual role of
procurement proposed by Schiele (2010): promoting innovation while keeping costs under
control and taking into account the requirements of the whole enterprise, e.g. in pooling

and throughout the life cycle, applies.**°

127 See Schiele and Spadoto (2022), p. 14.

128 See Schiele and Spadoto (2022), p. 15.

129 See Legenvre and Gualandris (2018), p. 102.
130 see Schiele (2010), p. 138.
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The community of practice that was installed by Schiele and Spadoto (2022) classified the
procurement activities during the implementation phase of the project into three main
groups: 1) project management, in which the amount of supplier involvement is
determined, alternative technologies or suppliers are discussed, developing or buying
project-specific solutions is discussed and targets are determined and evaluated. 2)
Supplier involvement, which relates to formulating and implementing secure supplier
involvement guidelines, creating a communication interface with the supplier and
coordinating development activities at the supplier (black box involvement) or with the
supplier (grey box). 3) Support and business integration, which is about finding a balance
between supply orientation (category management) and product orientation (engineering),
ensuring product standardisation, supporting commercial issues (total cost calculations,

make or buy, cost-oriented design, applying cost-saving tools).*3!

As briefly mentioned above, there are different levels of supplier involvement/integration,
which depend on technological centrality and product complexity. The level of supplier
integration occurs on a scale of supplier involvement from no supplier involvement, to
white box, to grey box, to black box, with black box being the most supplier
involvement. 132

At the no-involvement level, the supplier is seen as an external workbench where the
supplier makes to print. The white box is characterised as informal supplier integration,
where the supplier is used for consulting activities, mainly for core operations. In the white
box, decisions are made by the buying company. The grey box is characterised by formal
supplier integration, where the supplier is involved in joint development activities for
complex products, which includes joint decision-making regarding performance and design
specifications. Finally, the black box is the most extreme type of supplier integration,
involving the maximum amount of integration and information sharing between the client
and the supplier, as well as nearly the entire responsibility for the acquired item. The
supplier drives the new product design in the black box, and the buyer just gives

parameters. 33

181 See Schiele and Spadoto (2022), p. 15.
132 See Petersen, Handfield, and Ragatz (2005), p. 378.
133 See Petersen et al. (2005), p. 378-379.
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Depending on the component risk involved and the degree of supplier’s autonomy in NPD,
white, black or grey box integration is advised.!** Five configurations of supplier

involvement in collaborative NPD projects are determined which can be seen in figure 3.
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Figure 3. Determination of supplier level integration of Le Dain et al. (2010)

This is about standard products, taking into account the supplier's manufacturing and
assembly capabilities. The development risk associated with coordinated development is
considerable, while supplier autonomy is low. This connection is used for small
components whose design is kept internal but whose technical specifications change as the
project progresses. These can be seen as white box integrations.!®

The grey box is defined by a high level of product development risk and a moderate level
of supplier autonomy. Joint development activities between buyer and supplier are
necessary because neither has the specifications/ability to completely integrate this into the
company.**® Delegated design and strategic co-design can be seen as black-box integration.
In both circumstances, the supplier is solely responsible for the commissioned item's
design and development. However, the high level of risk in strategic co-design necessitates
frequent communication with the supplier to understand client needs and their evolution as

the project progresses.**’

134 See Le Dain, Calvi, and Cheriti (2010), p. 79.

135 See Harbi, Calvi, and Dain (2002), p. 6; as well as Le Dain et al. (2010), p. 80.
136 See Harbi et al. (2002), p. 7.

137 See Harbi et al. (2002), p. 6-7; as well as Le Dain et al. (2010), p. 80.
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Overall, the execution of innovation projects is about the management of the co-
development process and supplier integration. There are several levels of supplier
involvement/integration, which are determined by the technological importance of the
product and the complexity of the product, and these levels require different actions and

activities.

2.2.6. Developing innovation KPIs is a systematic process and is supplier based
Controlling is useful to ensure that the supplier's track record is maintained, which enables
purchasing to choose which supplier continues to get orders or which supplier is phased-
out. This can be done through supplier feedback moments, in which evaluation results are
communicated. Feedback moments rely on cooperation between buyer and supplier and are
possible through information exchange, recommendations and requests.**® According to
Schiele and Spadoto (2022), the responsibility of purchasing is to collect and evaluate
supplier innovation performance, gain feedback from the supplier and initiate development

activities based on the feedback.3?

As mentioned in the introduction, measuring the effects and results of processes and
projects is essential to ensure that the pre-set objectives are met, especially in the field of
innovation. An important strategy tool to meet these objectives is KPIs.*° Banu (2018)
found a correlation between objectives, expected results and KPlIs, insisting that the
development of KPIs must be a systematic process that is based on in-depth analysis,
consisting of the following steps: 1) define and understand project objectives, 2) define
and describe project results, 3) design and describe project activities, 4) develop and

describe KPls.”14!

Moreover, Caniato, Luzzini, and Ronchi (2014) proposed a purchasing KPI tree in which
six performance criteria that measure the overall performance of the purchasing
department are defined: cost, time, quality, flexibility, innovation and sustainability.
Overall purchasing performance is the result of a combination of supplier performance and

internal purchasing process performance.'42

138 See Pihlajamaa et al. (2019), p. 9.

139 See Schiele and Spadoto (2022), p. 16.
140 See Banu (2018), p. 906-907.

41 Banu (2018), p. 907.

142 See Caniato et al. (2014), p. 620-621.
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What was found is that the most frequently used indicators relate to cost, time and quality,
while measures of flexibility, innovation and sustainability have been less widely used. For
innovation, no internal process KPIs were found. However, four supplier innovation-
related KPIs were found: 1) contribution to NPD, 2) innovativeness, 3) innovative
proposals and 4) time to market. 1*3 In other words, the purchasing department is still
primarily judged on cost savings and not so much on the other performance indicators.

In general, the literature offers evaluation measures for (innovation) projects, but there is
little literature on purchasing and supplier innovation controlling.** Therefore, Schiele and
Spadoto (2022) installed a focus group workshop with the community of practice to collect
KPIs that are relevant to innovation purchasing, and therefore measure innovation

purchasing success.

As a result, four innovation purchasing KPI dimensions are grouped: 1) the suppliers,
including the number of patents that were generated, the number of ideas that were
implemented, the amount of savings, the number of new product projects promoted and
risk. 2) The project, including the degree of implementation and project realisation
tracking. 3) The individual buyer, including the percentage of projects meeting the
recommendations of the process, for example, concept competitions and lever workshops,
financial impact, like additional turnover or extra savings, percentage of projects with early
involvement of purchasing and quantity of proof of concepts realised. Last 4) the buying
firm (the purchasing department), including savings from innovations, the percentage of
ideas generated with suppliers out of the firm’s ideas and the quantity and quality of the

proposed ideas, which can be measured on timing, impact and periphery.1#

At last, Mu, Peng, and MacLachlan (2009) identified that risk management plays an
important role in an NPD project. As mentioned before, NPD is a cross-functional and
interrelated process, this also applies to risk management. The management of
technological, organisational and marketing risks are complementary and mutually
reinforcing contributions to NPD's success. Unrecognised, unmanaged or unmitigated risks

are among the major causes of project failure. Companies need to understand the risks

143 See Caniato et al. (2014), p. 624.
144 See Patrucco, Frattini, and Di Benedetto (2021), p. 207.
145 gee Schiele and Spadoto (2022), p. 16-17.
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inherent in certain projects so that project and risk management activities can be properly
selected, planned, implemented and controlled.4®

Overall, purchasing's role is to gather and analyse supplier innovation performance, solicit
feedback from suppliers, and conduct development initiatives based on the feedback. KPIs
are a crucial strategy tool to do this. These KPIs must be developed systematically, based

on in-depth investigation and can be grouped in four dimensions.

2.2.7. In a dedicated purchasing structure, purchasing is the only interface with the
suppliers which enhances innovation

The purchasing department is increasingly affecting the innovation potential of companies,
as companies rely more and more on their suppliers to support this. Consequently, the
purchasing department can be a determining factor in a company's ability to innovate,
therefore, the structure of the purchasing department is vital in promoting and managing

innovation.4’

A study by Luzzini and Ronchi (2011) found three different configurations of structures of
the purchasing department for innovation. These configurations are dedicated, integrator

and coordinator. This can be found in Figure 4.14

PD configuration PD status Technological risk

Purchasing is the
: unique interface +++
Dedicated P e
Integrator ++
Coordinator +

Figure 4: Configuration of the purchasing department for innovation by Luzzini and
Ronchi (2011)

146 See Mu et al. (2009), p. 177-178.
147 See Luzzini and Ronchi (2011), p. 14.
148 See Luzzini and Ronchi (2011), p. 20.
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The “coordinator’ configuration focuses on organisational efficiency without losing control
of innovation priorities. Although it is an important part of business strategy (especially in
times when expenses must be cut), R&D and production are recognized as the company's

principal source of innovation potential.'4°

The ‘integrator’ configuration is a mixture between dedicated and coordinator. Purchasers
are not merely commercial purchasers (as the coordinator is), nor are they supply
management professionals who are entirely dedicated to the purchasing department. The
purchasing status is still relevant. Other departments recognize the buyers' dual role: on the
one hand, they must assure appropriate short-term expenses and long-term cost reductions;
on the other hand, they must manage the connection with suppliers through integrating
with other departments. By doing so, purchasing hands over some of its expertise and

responsibility to other departments. Innovation has no priority over cost reduction.t*

In a ‘dedicated’ purchasing structure, key roles to support and enable any activity
involving suppliers are: purchasing engineering, performance evaluation, purchasing
quality, buyers, and reverse marketing.*! Purchasing officers are in charge of activities
that include suppliers, whereas other departments are in charge of internal activities that do
not require the involvement of suppliers. Hence, purchasing is the only interface with the
suppliers. The purchasing department oversees the overall purchasing and supply function
and cooperation with suppliers, while coordination with other departments remains weak.
A dedicated purchasing function ensures that supplier performance is monitored in terms
of quality and innovation rather than just costs. The purchasing department is seen as one
of the most strategic departments in the company. Direct reporting lines to the CPO,
combined with coordination with corresponding centralized units, monitor coherence with
overall business strategy.'®? In other words, a dedicated purchasing structure enhances
innovation. Furthermore, purchasing as the only interface in innovation has a positive
effect on cooperation with suppliers, and contributes to successful collaborative processes

for the development of new products (NPD).*®3 To achieve this, four influencing factors on

149 See Luzzini and Ronchi (2011), p. 23.
150 See Luzzini and Ronchi (2011), p. 22
151 See Luzzini and Ronchi (2011), p. 20.
152 See Luzzini and Ronchi (2011), p. 21.
153 See Patrucco et al. (2017), p. 1270.
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purchasing early involvement were found: top-management support, structural

differentiation, process organisation, and collaborative corporate culture.*>

Overall, purchasing engineering, performance evaluation, purchasing quality, buyers, and
reverse marketing are crucial responsibilities in a 'dedicated' purchasing configuration to
support and enable any operation involving suppliers. To manifest this, the purchasing

director should be part of the firm's executive board.

2.2.8. The innovation purchaser must possess imagination, sellership, and governance
skills

The innovation purchaser must be able to attract innovations from suppliers and should
support the co-development of innovations. Hence, skills and knowledge are an important

part of the process of supporting and improving innovation.**

Certain skills and competencies have always been important in any business. Stek and
Schiele (2021) state that: “(...) for purchasing and supply management (PSM), the initial
focus has been on professional knowledge and skills, such as computer skills, cost
reduction and financial skills, quality management, analytical skills, and strategic sourcing.
Later, personal skills and traits gained more attention, such as decision-making,
communication, influencing and persuasion, teamwork, creativity, and conflict
resolution.”*®® This change comes with the change in the role of the purchasing
department. Traditionally, buyers had to deliver the right product, at the right time, with
sufficient quality at the lowest price. In recent decades, however, purchasing has evolved
into a more strategic policy, with additional objectives that purchasers must fulfil.*>’
Especially in innovation sourcing, where competitive advantage is achieved by looking
beyond risks and cost.®

Stek and Schiele (2021) conducted a study that identified fifteen purchasing skills
supporting seven PSM objectives. The study distinguishes between necessary skills, which
are essential, and sufficient skills, of which the more the merrier. What was found is that a
minimum level of soft skills is needed to excel in professional skills. Also, different

purchasing objectives require different skills.*®® "Innovation sourcing and implementation

154 See Schiele et al. (2020), p. 24.

155 See Grigorescu, Maer-Matei, Mocanu, and Zamfir (2019), p. 9.
1%6 Stek and Schiele (2021), p. 3.

157 See Stek and Schiele (2021), p. 5.

1%8 See Legenvre and Gualandris (2018), p .98.

159 See Stek and Schiele (2021), p. 2 and 8.
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Is one of these objectives that is pertinent to this study. Three necessary skills and three
sufficient skills were discovered for this objective, one of which is both, as well as one
skill that has a negative adequate effect on innovation sourcing and implementation,
implying that this skill has the opposite effect.'®® Based on this research, a profile for an

innovation purchasing manager can be made.

The first necessary skill is “sellership”, which is the ability to sell ideas and promote new
concepts. Acquisition strength and canvassing ability, as well as a drive to sell and create
trust with clients, are the most vital components. The second necessary skill is
“governance”, which is the knowledge of project management, process management and
the management of the firm. The most important factors are project management skills,
and the realisation of the added value purchasing has to the company. The one necessary
and sufficient skill is “imagination”. This skill is about being creative and imaginative in
professional life, as well as being professionally curious, and having the motivation to

learn continuously. 6*

The first sufficient skill is “supplier relationship management”, meaning the better the
ability to strategically manage suppliers, the more likely innovation successes are
achieved. The most important factors are cooperation with suppliers to improve their
processes and product capabilities and supply risk management. The second sufficient skill
is “innovation sourcing”, meaning that more training in innovation sourcing leads to better
results. The most important aspects are the abilities to bundle the entire demands of the

organisation and to analyse the supply market.®2

The skill that had a negative sign was “cost focus”, indicating that solely focusing on cost

reduction decreases the results in “innovation sourcing & implementing” objectives.'®3

Porter and Kramer (2007) mention that innovation can benefit both society through
sustainability and a company’s competitiveness at the same time.*®* Grigorescu et al.
(2019) found skills that enhance sustainable-oriented innovations. According to them,
technical skills are the most important, however organisational and leadership skills are

also found to be useful in enhancing sustainable-oriented innovations. Most important,

160 See Stek and Schiele (2021), p. 10.
161 See Stek and Schiele (2021), p. 17.
162 See Stek and Schiele (2021), p. 17.
163 See Stek and Schiele (2021), p. 8.
164 See Porter and Kramer (2007), p. 88.
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creativity, resourcefulness and experimentation are considered to be very important, as
these are the soft skills that facilitate and support the development of, for example,
technical skills.*®® In other words, these soft skills are the necessary skills for carrying out

professional skills.

Overall, the change in the strategic importance of the purchasing department has led to a
change in the required skills of employees. For innovation sourcing, three necessary skills
and three sufficient skills were discovered. The necessary skills are sellership, governance
and imagination. The sufficient skills are supplier relationship management, innovation
sourcing and imagination. An organisation should base its hiring decisions on a

competence model built on the aforementioned competencies.

2.3 Maturity models serve as an evaluation tool to support the classification of

organisational processes and attributes

2.3.1 The basic design principles of maturity models

Internal collaboration between the purchasing department and internal customers is critical
for an organisation's purchasing function, and purchasing management is critical for
supplier relationship management. The purchasing function, in particular, must be
organised in accordance with the supplier market, which can result in a variety of
outcomes reflected in the different purchasing orientations of the purchasing development
process.'®® This process, in which the purchasing function of an organisation develops
from a reactive, passive and supporting function to an assertive and strategic function,

describes the maturity of the purchasing organisation.*®’

Based on the assumption of predictable patterns, maturity models guide and help in a step-
by-step manner how organisational capabilities should evolve along a path to reach the
desired level. The model serves as an evaluation tool, where each maturity level contains
the characteristics of previously defined categories and their required attributes.'®® In other
words, maturity models are described at levels that equal the organisational capabilities.

The assumption is that with higher maturity, comes better firm performance.'6°

165 See Grigorescu et al. (2019), p. 9.

166 See Dubois and Wynstra (2005), p. 8-9.
167 See Schiele (2007), p. 276.

168 See PoppelbuB and Roglinger (2011), p. 2.
169 See Schiele (2007), p. 274.
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According to Mettler and Rohner (2009), typical classes are an organisation, people, or
processes.’® Kohlegger, Maier, and Thalmann (2009) however, found that maturity
models should be defined in three other categories: 1) The maturing of persons, 2) the

maturing of objects, and 3) the maturing of social systems.*’*

PoppelbuR and Roglinger (2011) state that maturity models can be divided into three types:
descriptive, prescriptive and comparative. For all types, the characterisation of each stage
must take place in a logical sequence. In other words, the features of each level are
improved in a logical order. First, the maturity model serves a descriptive purpose when it
serves as a diagnostic tool to assess the current situation while exploring current
capabilities. Second, a maturity model serves a prescriptive purpose when it shows how the
desired state can be assessed, providing guidelines for improvement. Third, the maturity
model is used for comparative purposes to enable internal or external benchmarking.
Therefore, sufficient data on similar organisations or processes must be collected.’?

Whereas Poppelbul? and Roglinger (2011) see these three types of maturity models as
distinct, Carolis, Macchi, Negri, and Terzi (2017) claim that these types are evolutionary
phases of a model’s lifecycle. In reality, a model's first phase is descriptive, allowing for a
better knowledge of the current domain condition. A model can then evolve into a
prescriptive model, as substantial and repeatable improvements can only be accomplished
with a thorough understanding of the current situation. Finally, to collect sufficient data for
a credible comparison, a model must be applied to a large number of organisations.'’®

Every maturity model must contain a certain set of basic information including the purpose
of use, target group and the class of entities under investigation must be documented. In
addition, maturity models require a definition of central constructs related to their
maturation level. In other words, it must be apparent what maturity entails concerning the
entity class under examination. All of this has to conform to the qualities of
“understandability” and “language adequacy”, to communicate the information in a target
group-oriented manner.t’* A maturity model with a descriptive aim must also include

assessment criteria for each level of maturity, as well as precise, short, and unambiguous

170 See Mettler and Rohner (2009), p. 1.

171 See Kohlegger et al. (2009), p. 4.

172 See PoppelbuB and Roglinger (2011), p. 3-4.
173 See Carolis et al. (2017), p. 14.

174 See PoppelbuB and Roglinger (2011), p. 6-7
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descriptions to distinguish between levels. Improvement measures for each maturity level

must be included in models with a prescriptive purpose of use.1’

Carolis et al. (2017) identified five common activities to build a maturity model. First, the
identification of problems and participants, as well as the planning and scoping of
objectives, are the primary tasks in the inception phase. Second, the model's design
approach and architecture are developed during the elaboration phase. Third, during the
construction phase, a tool to assess the object's maturity is created, as well as processes for
its implementation and management. Next, the deployment phase, maturity model, and
evaluation instrument are all validated at this point. If the model is approved, it moves into
the maintenance phase, where changes are monitored and the model is updated as

needed.17®

2.3.2. No NPD purchasing maturity model is available in the literature

The development of a new maturity model has to be justified by reviewing existing models
that can provide the same purpose.t’” Therefore, a literature review was conducted in
January 2022 using Scopus. Scopus was chosen to collect the most relevant and recent
academic maturity model proposals related to NPD on purchasing. This search included
the terms: maturity model, capability model, purchasing, procurement, innovation and new
product development. This resulted in 34 articles. However, based on the abstract of the
articles, only six articles were found to be relevant to this research. The articles can be
found in table 1.

Number Author(s) Year  Title
1 Van Hoek et al. 2020 Where we are heading and the research that
can help us get there — Executive
perspectives on the anniversary of the
Journal of Purchasing and Supply
Management
2 Sggaard et al. 2019 Facing disruptive technologies: aligning

purchasing maturity to contingencies

175 See PoppelbuB and Roglinger (2011), p. 7.
176 See Carolis et al. (2017), p. 15.
177 see Becker, Knackstedt, and Poppelbu (2009), p. 218.
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3 Liu et al. 2018 Evaluating supplier management maturity in
prefabricated construction project-survey
analysis in China
4 Tontini et al. 2016 Maturity model of procurement and supply
management in small and medium-size
enterprises: A benchmarking of hospitals
and metal-mechanic companies
5 Ubeda et al. 2015 Purchasing models and organizational
performance: A study of key strategic tools
6 Mettler 2011 Transformation of the hospital supply chain:
How to measure the maturity of supplier
relationship management systems in
hospitals?

Table 1: Overview of relevant articles

The current literature provides no maturity model that focuses on NPD in the context of
purchasing. Hence, a new maturity model, that supports the evaluation of NPD in

purchasing is justified.

2.3.3. Comparison of purchasing maturity models justifies the maturity model of Schiele
(2007) as guideline for this research

For the development of the new NPD maturity model in purchasing, the model of Schiele
(2007) is taken as a guideline. The maturity model that is proposed by Schiele (2007) is
one of three empirically tested academic maturity models in purchasing, along with the
models of Cousins, Lawson, and Squire (2006) and Paulraj, Chen, and Flynn (2006). As a
result, unlike previous conceptual models, the authors provide empirical support for what
the maturity model assesses and what higher maturity signifies.’® However, there is
another difference between these three models. The main differences between the
purchasing maturity models found in the literature concern which theory is used to
delineate dimensions. A distinction can be made between maturity profiles that are
deductively generated and those that are assessed by observation.*’® So, although the works
of Paulraj et al. (2006) and Cousins et al. (2006) are empirically tested, such a derivation

based on surveys rather than theory has its limitations regarding comprehensiveness. The

178 See Van Pouckea and Matthyssensa (2012), p. 7.
178 See Schiele (2007), p. 275.
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model of Schiele (2007) follows a deductive structure criterion, but it has also been
validated by a post-test on performance after its formulation. So, the model is empirically
tested, and the model results in a matrix. On one axis are the dimensions that are
analysed/measured at the level of maturity, on the other axis are the phases from low to

high maturity.°

Schiele (2007) uses five dimensions to cover one axis of the purchasing maturity model:
“1) purchasing planning, 2) the structural organisation of the purchasing function, 3)
process organisation and purchasing’s embeddedness in the firm, 4) established human
resource systems and leadership models in purchasing and 5) purchasing controlling
structures.” 18 This is based on the classical management functions of planning,
organisation, leadership and controlling of Daft (2007), among others.*8? Each of the five

dimensions is assessed by sub-dimensions and can be seen in figure 5.
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Figure 5: Dimension and items of the maturity model of Schiele (2007)

On the other axis, several stages of maturity are attached to each dimension which
completes the maturity model. The maturity stages are derived either from theory or from
the analysis of survey data, like the examples of Cousins et al. (2006), containing four
maturity clusters/stages and Paulraj et al. (2006), containing three maturity clusters. The

180 See Schiele (2007), p. 276.
181 Schiele (2007), p. 276.
182 gee Schiele (2007), p. 276.



39

model of Schiele (2007) contains four stages of maturity.'® According to Torn (2017),
four maturity levels provide two advantages and are preferable to cover the most relevant
stages. “First, the boundaries of stages are more clearly defined compared to models with
three stages, because the stage in the middle is split into two distinctive groups. Second,
the three central stages of models using five stages tend to become ambiguously since the

differences between the stages are too small.”184

The maturity levels of Schiele (2007) are divided into four stages: “Stage 1: a particular
best-practice activity/tool/method is known within the organisation. Stage 2: a position or
person is assigned to perform the task. Stage 3: the process for completing the task is
defined and documented as well as applied. Stage 4: cross-functional integration in the
company is assured while basic requirements are met.”*®® This means that to reach stage
four maturity, it is vital to be sufficiently structured to perform well, rather than performing

individually.

183 See Schiele (2007), p. 278.
184 Torn (2017), p. 65.
185 Schiele (2007), p. 278.



40

3. Methodology provides insight into the approach of the Design Science Research and

how data has been collected

3.1. Design framework to develop a maturity model

This chapter provides the research approach for this study. The Design Science Research
(DSR) framework of Peffers et al. (2007) was used to structure the research process,
because of its explorative nature and practical problem-solving approach. This framework
is based on the DSR guidelines of Hevner, March, Park, and Ram (2004), which can be
found in Appendix I. Design Research is characterised by an iterative development and
validation process for the development of new artefacts that complement prescriptive
knowledge. DSR supports an early phase of research into different sections, which helps in
the development of an artefact. Moreover, it applies the practical application in
organisational environments of this developed artefact 8¢ Hevner et al. (2004) state that
artefacts are broadly defined as models, methods and constructs.'®’ Therefore, the
development of a maturity model is subject to the application area of the DSR guidelines
of Hevner et al. (2004).188 Noteworthy is that more recently, Stange, Schiele, and Henseler
(2022) published publication guidelines for design science in purchasing research. This
study is still based on the DSR framework of Peffers et al. (2007), however, future relevant
purchasing design science research is advised to be based on the proposed guidelines by
Stange et al. (2022).

The nominal sequence, which begins with the first action in the DSR framework of Peffers
et al. (2007), is based on a problem-centred approach. This means that problem
identification and motivation are the first steps in developing the NPD sourcing maturity
model. Accordingly, this approach is mostly applicable if the problem resulted from
previous research based on another paper.28 In this research, the approach to building a
maturity model that assesses the NPD purchasing department resulted from a lack of a
suitable model and is based on the maturity model proposed by Schiele (2007). The
maturity model of Schiele (2007) is the only model in purchasing that has empirical
validation and is proposed as a matrix.'*® Hence, the model proposed in this research will

be an expansion of the model of Schiele (2007).

186 See Peffers et al. (2007), p. 72.
187 See Hevner et al. (2004), p. 77.
188 See Jansz and Back (2011), p. 3.
189 See Peffers et al. (2007), p. 56.
190 See chapter 2.3.3.
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The problem identification and objective have been elaborated in the introduction. As the
introduction specifies the research problem and the research objective practical relevance
and justification for the development of a new maturity model are provided. The design &
development phase refers to the second and fourth chapters of the thesis. The second
chapter includes the literature reviews on which the model is designed, and Chapter 4
includes the development of the model. The demonstration and evaluation of the maturity
model have been conducted to review the applicability of the model. This is done by
applying the model to Company X and reviewing it. As the research contains several
stages and data sources, it is beneficial to visualise every stage and the used research
method. Hence, figure 6 contains a visualisation of the research framework.

Data source Research
method
problem- Identify
centred —, problem&
approach motivate
Define objective
of a solution
Design & Secondary data Literature
Development of & NPD review &
the artefact purchasing ntenviews
experts
Demonstration NPD purchasing Interviews
in suitable experts

context

l

evaluation

Figure 6: Design Science Research Approach to develop an artefact based on Peffers et al.
(2007).

3.2. Data collection for the development of the maturity model consists of Literature and
Interviews

3.2.1. The literature review provides the knowledge for the development of the model
To develop an artefact, different data collection methods are used. The following section

elaborates on how the secondary data was used for the development of the maturity model.
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This process was completed by adding semi-structured interviews with purchasing
professionals of Company X.

At the outset, an extensive literature review was carried out to gain in-depth insights into
the topics and to produce a draft version of the model on which to build further. This
literature review involves the topics of innovation, NPD, ESI, early purchasing integration,
demand planning, category strategy, supplier identification, contracting, executing,
organisational structure and the skills of employees. Moreover, a structured literature
search was conducted on Scopus to justify the need to develop the new maturity model,
and a literature study was conducted to compare previously developed purchasing-related
maturity models. To ensure relevant and academic literature regarding the subject, the

primary search engines used were Scopus and Google Scholar.

The results confirmed the need for an applicable NPD purchasing maturity model.
Moreover, the comparative literature study on purchasing-related maturity models has led
to the NPD purchasing maturity model becoming an addition to the maturity model of
Schiele (2007).

3.2.2. Interviews Company X to complete the model

In addition to the literature review, semi-structured interviews have been conducted with
purchasing experts as part of the iterative process.'®* The interviews are held to verify and
optimise the different dimensions of the model. Hence, the selection process of the
interviewees is based on their professional position in the company and additional
knowledge regarding innovation purchasing. For this interview, a short guide has been

made to ensure that the interview can add to the optimisation of the model.

Interview guide

1 Is there a dimension or item that vou miss in the model?

2 How would you describe the design of the model in the context of usability and completeness

to assess the innovation procurement department?

3 Based on vour own experience(s), where do you think most innovation procurement

departments are located?

4 Any general comments?

Table 2: Interview guide for innovation purchasing experts

191 See Peffers et al. (2007), p. 54.
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Together with the interview guide, the final draft version of the new model served as
another tool to conduct the interview. In addition to the interview guide questions, further
questions were asked when more elaboration was needed to gain more insight into the
relevant dimension. All interviews were held in place at Company X and were conducted
in Dutch. Before the interview, the model was run through with the interviewees to gain
some understanding of the model and its various dimensions. The interview was developed
in parallel using keywords, the results of which can be found in Chapter 4.2. An overview

can be found in table 3.

Number Title Function Duration
1 Interviewer 1 Global director NPD sourcing | 00:21:48
2 Interviewer 2 SQA manager 00:22:12
3 Interviewer 3 NPD purchasing manager 00:19:46
4 Interviewers 4&5 ' NPD purchaser 00:16:32

Table 3: Overview of interviewed Experts for the iterative development process

As a result, three strategic purchasers and two operative purchasers have been interviewed,
yielding a total of 01:19 hours of data.

3.3. Validity and reliability assessment concerning the quality of research

For any study, it is important to acknowledge the importance of reliability and validity to
reduce the risk of bad performance. Reliability in scientific research regards the
consistency of the study, thus the same results should be obtained if replicated by other
researchers under a similar methodology.'®? Reliability is guaranteed by conducting three
one-on-one interviews, and one one-on-two interview with relevant NPD purchasing
experts. The interviews were held at the company. Moreover, reliability was ensured by the
fact that the interviewee had not previously heard an interview regarding the model, or had
been influenced by an employee of the company. Moreover, the first interview is held
together with two Purchasing and Supply Management Professors of the University of
Twente. The results were discussed to ensure that the same results were observed and that
future assessments are done in the right way. The other three interviews are done

afterwards. The outcome will be the mean of the total answers.

192 See Golafshani (2003), p. 597.
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The validity of research determines whether the research is accurate in its analysis and if
the results are truthful.2®® In this research, validity is achieved by following the strict
proposed structure of Peffers et al. (2007), as it provides accurate results.*®* Moreover, the
assessment of NPD purchasing departments follows a scoring model which is intended to
ensure the objectivity of the scoring in the model. As can be seen in table 4, each maturity
stage consists of five points. The first and lowest point in the maturity stage indicates that
the performance hardly meets the requirements and the absolute basic performance is
available. The fifth and highest point in the maturity stage indicates that the performance

meets all the requirements of the stage and is executed at a high level.

Maturity stage ‘ 1 2 3 4
Points ‘ 1-5 6-10 11-15 16-20

% Observed ‘ 1-25% 26-50% 51-75% 76-100%

Table 4: Points and % observed per maturity stage

193 See Golafshani (2003), p. 599.
194 See Peffers et al. (2007), p. 50.
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4. Developing the maturity model based on literature and interviews is an iterative process

4.1. The literature version of the maturity model entails all activities relevant to NPD
purchasing

The maturity model consists of five dimensions with sub-dimensions. With these five
dimensions, the model evaluates the current situation of the assessed company on all
relevant aspects of the NPD purchasing literature. The selection of the five dimensions is
based on the classical management function proposed by Daft (2007): planning,
organising, leading and controlling. Schiele (2007) also based its dimensions on the
classical management functions to capture the main purchasing functions. In this model,
the same dimensions are used as Schiele (2007) proposed with his model, hence the
following dimensions are used to assess the NPD purchasing maturity: Planning,
Organisational Structure, Process Organisation, Human Resources & Leading and
Controlling.1®> Moreover, different sub-dimensions and items are identified in the literature
review to ensure relevance to NPD purchasing and to assess the function in the best way
possible. As a result, the full model can be found in Appendix Il, including an elaboration

of the relevance/link with the literature review taken from Chapter 2.

The planning dimension includes five sub-dimensions: Strategic Planning, Demand
Planning, Pooling Planning, Environment Scan and Innovation Planning. Planning is a
management role in which objectives are established and a strategy for achieving them is
devised. Managers must be aware of the current state of their organisation's environment

and foresee future situations in order to plan.

The Organisational Structure dimension includes two sub-dimensions: Structure and
Mandates and Strategic Integration. Organising entails supplying and managing resources,

such as human resources, that are critical to an organisation's success.*’

The Process Organisation dimension includes eight sub-dimensions: Sourcing Strategy,
Supplier Selection, Supplier Evaluation and Development, Supplier Satisfaction,
Purchasing Early Involvement in Development Process, Early Supplier Involvement
Process, Process Involvement with other functions and Electronic Sourcing. Especially in

NPD purchasing, this dimension is vital. Its goal is to assess the impact of formulated

195 gee Schiele (2007), p. 277.
1% See Lamond (2004), p. 11.
197 See Lamond (2004), p. 12.
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sourcing strategies, the relationship with suppliers and the long-term sourcing plan on the

results.19

The Human Resources & Leading dimension includes two sub-dimensions: Job
Descriptions & Competencies and Personnel Selection & Training. The dimension
emphasizes the necessity of purchasing professionalism as well as the employees' skill
level, especially with regards to technical capabilities considering the integration with
NPD.

The last dimension is the controlling dimension and consists of three sub-dimensions:
Controlling System, Controlling Process and Structure & Risk Management. The
controlling dimension is about performance measurement and validating that everything

has been done according to plan, instructions and principles.'*

4.2. The interviews with purchasing experts did not expand the literature-based model
According to the design science framework of Peffers et al. (2007) and the guidelines of
Hevner et al. (2004), it is recommended that the artefact is evaluated and iteratively
improved before it is demonstrated.?®® Hence, four interviews with NPD purchasing
experts have been conducted to expand the comprehensiveness and usability.

At first, all the dimensions, sub-dimensions and items were discussed. It can be concluded
that no interviewer had any additions to the presented model. All interviewees agree that
the model is very complete, and no extra dimension, sub-dimension or item was proposed
in the interviews. The interviewers found that the model covers all relevant NPD
purchasing processes. Moreover, the interviewers agreed that the model can be beneficial
for the company in terms of creating awareness of what and where it needs to improve. In

other words, the usability of the model was confirmed.

4.3. The new maturity stages are based on the degree of process description, innovation
link, purchasing involvement and cross-functional implementation & continuity

To provide a comprehensive assessment of the NPD purchasing maturity, the construction
of the maturity stages is vital. In section 2.3.3. it is mentioned that most relevant
purchasing maturity models either have three or four stages of maturity, whereas five

maturity stages are also possible. However, Torn (2017) explained that four maturity levels

198 See Lamond (2004), p. 15.
199 See Lamond (2004), p.19.
200 gee Peffers et al. (2007), p.54.; Hevner et al. (2004), p. 88.
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provide two advantages and two disadvantages and are preferable to cover the level of
maturity in the best way possible. “First, the boundaries of stages are more clearly defined
compared to models with three stages, because the stage in the middle is split into two
distinctive groups. Second, the three central stages of models using five stages tend to
become ambiguously since the differences between the stages are too small.”?%! In
addition, Schiele (2007) also constructed his model encompassing four maturity stages.
Since the model developed in this thesis is an expansion of the Schiele (2007) model, the
newly developed model will also contain four maturity stages. An important distinction is
that the model of Schiele (2007) assesses the processes, strategic integration and
management functions of the entire purchasing department of an organisation, whereas this
model assesses the innovative capabilities and intentions of the purchasing processes.
Hence, new stages are developed which are taken as guides for the formulation of the new
maturity stages. As a result, the general outline for the four maturity stages that have been
developed are:

1. Unsatisfying process description. Link with innovation only exists
sporadically/occasionally. Hardly any engagement in fulfilling innovation potential.

2. Rough process description. Purchasing is aware of the innovation link, some
activities are implemented, however, are mainly employee-driven. Purchasing is a
source of the company’s innovation potential.

3. Process is defined, fully documented and applied. Link with innovation is strongly
established within purchasing. Purchasing leader in fulfilling the innovation
potential of the company.

4. Processes are cross-functionally documented and implemented. Purchasing drives
continuous improvements in innovation. Innovation potential is harmonised cross-
functionally. Process annually/continuously updated and improved according to

relevant developments.

As seen in section 4.1.2. — 4.1.6., the model contains five dimensions, twenty sub-
dimensions and sixty items. Besides, the model contains four maturity stages, which bear a
value between 1-20 and a percentage between 1-100%, which is visualised in table 5.
Hence, the total value of the model is therefore between 60-1200 points, where 60 points

are the absolute lowest number of points and 1200 is the highest number of points.

201 Torn (2017), p. 65.
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Maturity stage ‘ 1 2 3 4
Points ‘ 1-5 6-10 11-15 16-20

% Observed ‘ 1-25% 26-50% 51-75% 76-100%

Table 5: Points and % observed per maturity stage
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5. Demonstration of the model in an organisation obtaining insights in Company X

5.1. The planning dimension lacks activities/tools that support proactive market research of
new technologies and innovations

The planning dimension contains the strategic planning, the demand planning, the pooling
planning, environment scan and innovation planning. The results of the strategic planning
did not vary much and indicate that there is room for improvement. At the strategic level, it
is clear that the strategy has changed towards dual sourcing and local sourcing, however,
no clear strategic planning has been established for NPD purchasing. The demand planning
is relatively sophisticated. All interviewees agreed that Company X is a financially driven
firm, hence demand planning is largely based on budget planning which is documented.
Moreover, there is a close collaboration between purchasing, sales and product line
management, which can be seen as the marketing of engineering. In this cooperation, sales
bring orders from customers to product line management, where they translate the
customer's requests into possibilities within Company X. This means that Company X is
mostly dependent on customer requests, these requests follow a process from sales to
engineering to purchasing, where NPD purchasing is responsible for finding capable
suppliers.

The pooling planning for Company X is found to be difficult. Although Company X is part
of a larger group of companies, all these companies are different and therefore use
different materials and products. Hence, pooling within the group is unsophisticated.

The environment scan scores very low on the maturity model. No process has been
established for NPD purchasing to research the market for new developments/innovations.
Innovation signals mainly come from engineering; NPD purchasing is not involved in this.
NPD purchasing is responsible for enquiries from the customer, purchasers are not
expected to research new technologies. If they do, it is on their initiative. As can be
expected, no push tools are documented. NPD purchasers sometimes attend innovation
trade fairs to gather insights into new technologies and innovations. Noteworthy is that
Company X has been approached for a tool to connect innovative buyers with new
suppliers, however, there is no response to this as it is not expected from top management.
Furthermore, Company X sometimes collaborates directly with second-tier suppliers. This
is sporadically done to order raw materials, however, there are no initiatives to set up
contracts or projects with these suppliers.

The innovation planning also scores low on maturity. The identification of new

technologies is sporadically done on the NPD purchaser's initiative. It is not part of the
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NPD buyers' responsibilities and therefore no documented process has been established.
Some employees, for example, sign up for webinars and go to trade fairs. New
technologies are identified mainly through enquiries from customers. However, it should
be noted that new technologies are not avoided if the customer asks for them. NPD
purchasing is always open to this. As a result of the lack of technology identification, it can
be noted that there are no initiatives in organising pull tools/activities for the identification,
such as supplier workshops or supplier days, where a supplier can pitch their innovations.
Moreover, Company X has no intent on collaborations with start-ups. In the automotive
branch, there is a high emphasise on certifications like ISO 9000 and 1SO 16494; these
certifications are not present in start-ups, which means that collaborations are not even
considered. At last, NPD-buyers are insufficiently involved in compiling the technology
roadmap. The roadmap is known and available in purchasing, but it is led and made by
engineering. Purchasing used to be more involved in this, but due to understaffing, it is less
so. Roadmaps of important suppliers are not known.

Overall the planning dimension scores low in stage two, as can be seen in table 6. A
common theme is that planning is not done proactively but as a result of the enquiries of
customers. This means that setting up contracts with suppliers is difficult as you plan
reactively. Another common theme is the lack of documented processes. Furthermore, no
clear strategy is formulated for NPD purchasing, hence there is no view of where decisions
are based, besides cost reductions. However, it can be said that the communication
between functions in the company is relatively mature, as the cooperation between sales,
(marketing) engineering and purchasing is reasonably good. The biggest improvement can
be achieved by conducting proactive market research to identify innovations / new

technologies and plan activities to realise them.

Function Score

(1-20)
Planning 5.5
Strategic planning 4

Demand planning 10.5
Pooling planning 5
Environment scan 5
Innovation planning 2.8

Table 6: Final score of the dimension: Planning
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5.1.2. Support from top management is low, so the strategic integration of the procurement
department is unsophisticated

The organisation structure dimension contains two sub-dimensions; structure & mandates
and strategic integration. The results of structure and mandates score relatively high. At
Company X there is an advanced sourcing structure in place which includes an NPD
purchasing department which includes five employees. Responsibilities are defined,
although in practice there is still ambiguity at times. In Company X, global category
managers validate and release suppliers together with the supplier quality assurance (SQA)
manager. This means that products/materials are allowed to be ordered from these
suppliers. The majority of all products are ordered by purchasing. Small-scale purchasing
for prototypes, for example, can be ordered by engineering, but almost always goes
through the authorised suppliers. If products/materials are not available, new suppliers are
sought to approve so that these products/materials can still be ordered. Hence, few
regulations are in place, simply because they are not necessary as this is well defined in
advance. One thing that is missing in the structure is a cross-functional innovation
board/committee, which is in like manner with the planning, where it showed that
innovations are mostly driven by the enquiries of customers.

The strategic integration of the purchasing department of Company X is low. The
purchasing manager of Company X reports to the senior vice president of the group, who is
in turn subordinate to the chief operations officer (COO). Hence, purchasing is not
considered (one of) the most strategic functions. This is a problem as this is one of the
main drivers for innovation in purchasing. Furthermore, almost everything is bought,
which leads to a limited depth of production. Purchasing is however involved in major
make-or-buy decisions.

Overall the organisational structure dimension scores average in stage two, as can be seen
in table 7. There is a well-defined structure for NPD purchasing with clear responsibilities.
The first main point of improvement is the lack of an innovation committee in which a
cross-functional team evaluates innovations and technologies. The other area for
improvement is the strategic integration of purchasing into top management, which is an

important driver for including NPD in purchasing, as can be seen in the literature review.

Function Score
(1-20)

Organisational Structure 8
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Structure and mandates 9.8
Strategic integration 6.3

Table 7: Final score of the dimension: Organisational structure

5.1.3. Cross-functional teams are included early on in the development processes, however,
lack a documented systematic process

The process organisation dimension is the most extensive and contains eight sub-
dimensions; sourcing strategy, supplier selection, supplier evaluation and development,
supplier satisfaction, purchasing early involvement in the development process, early
supplier involvement process, process involvement with other functions and electronic
sourcing.

The sourcing strategy is characterised by its aim for dual sourcing and localisation, as
already mentioned in the planning part. Moreover, there is no timeline or process involved
and most of all, innovation is not part of the strategy. Furthermore, no tactics are in place
to operationalise the sourcing strategy. These tactics can be innovation levers mentioned
by Hesping and Schiele (2016). However, category managers and the SQA manager
release suppliers based on a global process audit (VDA 6.3), which implies that purchasing
is the process owner to match suppliers with the strategy.

Supplier selection is therefore based on a process which is (partially) cross-functional. The
main problem is that suppliers are not based on their innovative potential, but mainly on
the cost price. In other words, there is no insight into which supplier is more capable to
collaborate in innovation. However, there is a preferred supplier list available that is based
on a vendor rating, filled in on subjective experiences of the purchaser. Thus, no process is
developed. Negotiation is done based on the experience of the purchaser; thus, no
systematic negotiation preparation is involved. There are predefined targets set to achieve,
price is the main target. Contracting is based on generic rules of the ERP system. The
contracts mainly include logistic and price agreements, but also minimal and maximal
production volume, payment agreements and general delivery conditions. No difference in
contracts for innovation purposes, such as co-development processes.

Supplier evaluation and development are done through hard criteria in the ERP system. No
annual guestionnaire was sent out to suppliers. Agreed contracts are assessed and
communicated to customers every month. After three months of no improvement, SQA is
called in to see how things can be improved. Usually done on the initiative and with

insights of the buyer, no fixed process is established. Supplier development is done
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reactively when there are problems with suppliers, not looking at innovations. SQA is
responsible for supplier development. This happens systematically, but no clear process is
available. Supplier phase-out plans exist and are a documented cross-functional process in
which engineering, purchasing, logistics and SQA is involved. The process is linked to an
end-of-production process available in the system.

Supplier satisfaction scores very low in the maturity model. Company X suffers from staff
shortages as a result of which supplier satisfaction is (almost) not performed. Company X
employees know that they are difficult to work with, this is due to their feelings and the
fact that several suppliers have terminated their cooperation. Activities to make Company
X more attractive for innovation are therefore not established.

Purchasing is early involved in the development processes. The main objective is to deliver
monthly cost estimations throughout the process. The purchaser is included in the new
product development process from the beginning and helps with brainstorming to
determine what materials are most appropriate for each case. Alongside purchasing, also
engineering, logistics and sales are included in these brainstorms. There is no total cost
calculation, but when the costs far exceed the budget, cost calculations and commercial
support tools are used to check and manage this. Engineering determines which materials
are needed and used; however, purchasing does have a say in this. Sometimes standard
catalogue items are available, but this is frequently changed. Also, engineering is often
aware of what materials are available and what is feasible. For this reason, engineering
often determines what will be included in the drawing, in close cooperation with
purchasing.

Suppliers are involved early in the development process. There is no fixed procedure for
this, but each project is examined individually to determine how this is implemented. This
is especially the case with suppliers with high technological capabilities and with projects
where the product is very complex. The integration with these suppliers is different than
with regular suppliers, for example, these suppliers are visited and hosted more frequently
to manage the relationship. However, this is not done via a systematic approach, but in
consultation with the supplier. Hence, no supplier integration activities/tools are in place to
manage the process, like supplier participation coordination or an R&D function support.
The process involvement with other functions sub-dimension scores relatively high and is
therefore in stage three. As mentioned above SQA is part of the purchasing department and
plays an important role in releasing and approving suppliers to do business with.

Moreover, logistics are also part of the cross-functional project teams. Logistic systems
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engineers are responsible for packaging, transport and other parameters. There are also
expediters on the production floor whose main task is to ensure that ordered products
arrive for production to continue (firefighting). In case of escalation, category buyers are
informed. The process is known for purchasing, however, is not documented.

At last, there is no electronic sourcing tool in place in which innovations can be proposed
and managed.

Overall, the process organisation dimension scores below average in stage two. A common
theme is that Company X lacks documented processes that support the activities across the
whole dimension. Supplier satisfaction is the sub-dimension that scores the lowest and
therefore needs to be improved on. Process involvement with other functions and
purchasing early involvement is quite sophisticated, which implies that the project teams

are cross-functionally integrated at an early stage in the new development process.

Function Score

(1-20)
Process organisation 6.7
Sourcing strategy 7.8
Supplier selection 6.3
Supplier evaluation and 7.3

development

Supplier satisfaction 3.4
Purchasing early involvement 9.3
in development processes

Early supplier involvement 6.6
process

Process involvement with other | 12.3
functions

Electronic sourcing 1

Table 8: Final score of the dimension: Process organisation

5.1.4. The purchasing department has its own NPD purchasers with different targets and
job profiles

This dimension consists of two sub-dimensions; job descriptions & competencies and
personnel selection & training.

Job descriptions and competencies are well developed for the NDP purchasing department.
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The NPD purchasing team consists of four people all with their job descriptions.
Innovative competencies do not carry a higher priority than others, but they are
(somewhat) included in the process, which is also a result of staff shortage. No
standardisation of innovation purchaser role. Technical competencies are a must, although
this applies not only to NPD buyers but also to category buyers.

Personnel selection is based on 25 different competencies/skills elements described within
the function, although no level is attached to these skills. Innovation is part of the skillset,
although not more important than others. NPD buyers must set and motivate their targets
every year, which are discussed every six months. These targets are usually based on cost
savings per project and partly come from the goals of the company. NPD buyers have
different targets than regular buyers, although these are not based on NPD-related KPIs. In
addition, there are opportunities for self-development within the company. Every year, a
budget is made available for this. Noticeable is that the training courses are not offered
based on performance but on the initiative of the employees themselves. This is then
discussed with the manager to see whether the training chosen is a good fit for the
employee. However, the skills training sessions are not focused on innovation.

Overall, the human resource and leadership dimension scores perfectly in stage two. The
purchasing department has its own NPD purchasers, which have different targets and job
profiles than regular buyers. However, targets and training of skills are predominantly cost

reduction related and are not driven by innovation.

Function Score
(1-20)

Human resources and 10
leading
Job descriptions and 115
competencies
Personnel selection and 8.6
training

Table 9: Final score of the dimension: Human resources and leading

5.1.5. The procurement department lacks innovation-related KPIs
The controlling dimension consists of three sub-dimensions; controlling systems,
controlling processes & structure and risk management.

The sub-dimension of controlling systems is characterised by a lack of clear objectives
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resulting from a business innovation strategy. As mentioned earlier in the process
organisation dimension, there is no clear innovation strategy showing that Company X has
a clear vision. As mentioned before, targets mainly result from cost reduction. The most
important task of NPD buyers is therefore to keep the cost development of the bill of
material as low as possible. Innovation-oriented KPIs have not been set and are not known
within the company. The controlling processes and structure within the purchasing
department are somewhat existent. This means that no planning and control tasks have
been formulated. Within the NPD purchasing department, the manager is responsible for
this and fulfils this role. However, there are project dashboards available where monthly
checks are done regarding costs and the delivery of documents, such as feasibility reports.
Depending on the criteria in the project dashboards, suppliers gain a different status; a red
colour if agreements are not kept and improvements have to be made. A green colour when
all agreements have been kept and no improvements are necessary. However, this is not a
systematic approach. Innovation planning and control tasks of purchasing are not defined
and thus not documented. Moreover, there is no system or process for checking the
integration of a supplier, which was to be expected, as the chapter on process organisation
had already concluded that no specific tool/process is available for this. Also, there are no
innovation targets/KPIs involved in the sourcing cockpit of category buyers.

Risk management is centrally regulated in America. There is a supplier portal where the
released suppliers are listed and orders can be reported. Furthermore, an NDA is agreed
upon with each supplier to minimise the risk of knowledge leaking (from both sides). No
tool has been developed for risk management in the supply chain. However, each supplier
must have certifications from the first contact. In other words, the fact that every supplier
must first be cleared by category managers and SQA guarantees that the supplier will be
able to meet the requirements of the contract. Moreover, in co-development projects, many
reports and capability analyses are made, which means that at an early stage it can be
determined whether the project can proceed. Therefore, as already mentioned in Chapter
5.1.3., no special contract is made for co-development projects.

At last, Company X does not take initiative in green innovations. Sustainable development
goals are not implemented in innovation projects. There is a code of conduct which must
be followed, however, no link between sustainability and innovation is actively made.
However, more emphasise has been placed on the ethical conduct of employees, as annual
training sessions are held to ensure and improve this. By using the approved suppliers, it

does mean that these suppliers have all been tested, which reduces the chance of
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cooperating with an unspecified or unqualified supplier.

Overall, the controlling dimension scores below average in stage two. The top management
steers for cost reduction, so the procurement department lacks innovation-related KPIs and
targets. Furthermore, a systematic approach to assessing both suppliers and employees is
missing. This stems from the lack of a steering function for the entire department, which in
turn stems from understaffing. Risk management is ensured from the very first contact with
suppliers through the necessary certifications, many analyses and the use of approved

suppliers, which also minimises unethical issues with the supplier.

Function Score
(1-20)
Controlling 6.5
Controlling systems 3.9
Controlling processes and 6.6
structure
Risk management 8.9

Table 10: Final score of the dimension: Controlling
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6. Discussion on model evaluation, contribution and future research

6.1 The last step of the design science research approach of Peffers et al. (2007) is the
evaluation of the maturity model

The evaluation phase is the last phase of the design science research framework of Peffers
et al. (2007). In the evaluation phase, the developed artefact is verified based on the extent
to which it supports a solution to the problem. Therefore, in this phase, the objectives of a
solution are compared with the observed results and all appropriate evidence or logical
proofs can be included.?®? The problem was that there was no model available that supports
the assessment and evaluation of the purchasing department in terms of innovation/NPD,
therefore a new artefact is developed. As part of the iterative development process,
interviews were held to verify and complete the model, which is where the evaluation
phase is based on. At first, interviewees were asked for the completeness,
comprehensibility and usability of the model to support the assessment and evaluation of
the purchasing department in terms of innovation/NPD. The participants all agreed that the
maturity model is complete and therefore covers all relevant activities for the assessment.
Moreover, the interviewees of the assessed company confirmed that the model is
comprehensible and useable to overcome the problem that was stated in the introduction.
Thus, the evaluation phase is based on the development and demonstration phase utilizing
semi-structured interviews with the purchasing experts of the company. Overall, the model
serves its purpose by enabling and supporting the assessment and evaluation of the
purchasing department in terms of innovation/NPD.

6.2 Contribution to the theory by providing a new maturity model to support the
assessment and evaluation of the purchasing department in terms of innovation/NPD

This paper aimed to contribute to the current literature in the field of innovation purchasing
by providing a means, as an extension of the maturity model of Schiele (2007), to assess
and evaluate the performance of a purchasing department in regards to innovation/NPD
(projects). Current literature emphasises the growing importance of involving suppliers
early on in development processes and the inclusion of purchasing in these processes but
does not describe how this should be done. Recently, however, Schiele and Spadoto (2022)
set the first step in presenting a design of a process model for innovation purchasing. In

this research, a model is presented in which the steps of the purchasing year cycle were

202 See Peffers et al. (2007), p. 54.
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supplemented with innovation-oriented activities.?%® The identified gap pointed out that the
literature lacks a model that enables the assessment and evaluation of the purchasing
department in the area of innovation/NPD. In a similar fashion to the paper of Schiele and
Spadoto (2022), this research aims to provide a first step in measuring the sophistication of
a purchasing department regarding its performance in the area of innovation/NPD. To do
s0, the design science research framework of Peffers et al. (2007) was used to structure the
creation of an artefact. The literature review provided key insights on innovation, early
supplier involvement, early purchasing inclusion, and the above-mentioned innovation
purchasing process of Schiele and Spadoto (2022), including organisational structure and
skills of employees and relevant design principles for the development of the maturity
model.?** Furthermore, the maturity model has been verified based on input from
purchasing experts of Company X. Next in the structure, the model was demonstrated at
Company X. For this purpose, four interviews were conducted with purchasing experts of
the NPD purchasing department of Company X, to assess and evaluate the department.
This demonstration provided insights into the sophistication of the NPD purchasing
department of Company X. Based on the iterative development process, the contribution of
this research is presented by the first maturity model that supports the assessment and

evaluation of a purchasing department in the area of innovation.

6.3 Limitations and future research with regards to the newly developed model

The study does not come without limitations. Starting with the development of the maturity
model. The model is structured using the design science framework of Peffers et al. (2007)
and is therefore based on a comprehensive literature review and feedback using interviews
with NPD purchasing experts of Company X. Nonetheless, the model has been designed as
an extension of the previous work of Schiele (2007), and therefore the same principles
were followed regarding the number of maturity stages and the same dimensions that are
used. However, aspects of inconsistency or incompatibility with the model cannot be
ignored, as the newly developed model measures the sophistication of the purchasing
department in a different subject/area. Furthermore, the model was developed in the
application of Company X. For this reason, the feedback interviews were only conducted
with employees of Company X's NPD purchasing department. The feedback interviews did

not result in an extension of the model; however, it is possible that feedback interviews

203 See Schiele and Spadoto (2022), p. 24-25.
204 See Chapter 2.
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with other experts could have resulted in an extension of the model, or other findings.
Moreover, three out of the four assessments of the NPD purchasing department of
Company X were carried out by a single researcher. A higher number of assessors would
have increased reliability. Therefore, the assessed results must be viewed with restraint.
Lastly, the model is not empirically tested. Therefore, it is not known what is measured. In
other words, it is not clear what is achieved when a company scores high in the newly
developed maturity model. However. It is assumed that high maturity is associated with
better performance.?®

Also, culture and top-management support are found to be vital drivers for innovation in
purchasing. A lack of top-management support can prevent innovation in purchasing from
being effectively utilized, as the review of Company X has demonstrated. How this might
be improved may therefore present a challenge for future research.

As earlier mentioned, the newly developed model is the first model that supports the
assessment and evaluation of innovation sophistication in a purchasing department. Thus,
the model is likely to be only the first step in innovation purchasing maturity evaluation;
therefore, the model should be considered and evaluated by a larger sample. The model
presented here could serve to structure and guide research that will ultimately benefit
companies by allowing them to better evaluate innovation within the procurement

department.

205 gee Schiele (2007), p. 274.
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Appendix I: Design science research guidelines of Hevner et al. (2004)

Table 1. Design-Science Research Guidelines

Guideline

Description

Guideline 1: Design as an Artifact

Design-science research must produce a viable artifact in the
form of a construct, a model, a method, or an instantiation.

Guideline 2: Problem Relevance

The objective of design-science research is to develop
technology-based solutions to important and relevant
business problems.

Guidelineg 3: Design Evaluation

The utility, quality, and efficacy of a design artifact must be
rigorously demonstrated via well-executed evaluation
methods.

Guideline 4: Research Contributions

Effective design-science research must provide clear and
verifiable contributions in the areas of the design artifact,
design foundations, andfor design methodologies.

Guideline 5: Research Rligor

Design-science research relies upon the application of
rigorous methods in both the construction and evaluation of
the design artifact.

Guideline 6: Design as a Search
Process

The search for an effective artifact requires utilizing available
means to reach desired ends while satisfying laws in the
problem environment.

Guideline 7: Communication of
Research

Design-science research must be presented effectively both
1o technology-oriented as well as management-oriented
audiences.




Appendix Il: Maturity model to support the assessment and evaluation of innovation purchasing

MHL purchasing ratunty assessmment cornpled by

Total result:

Source: bazed on Schiele [2007], Journal of Purchasing and Supply Managernent, Yal. 13 (4], p. 274-293

Function
Planning

‘NPD
purchasing
strategy

Frocess

L Firmm

Questions for Analysis

Dioes the organiz ation have an innowvation

strateqy bor purchasing? Does the NED
purchasing strateqy links with the

innowation strategy? |z purchasing involved

in corporate innowation strategy
Formulation®

Demand Planning

Towhat degree is (innowvation] purchasing

inwolved in the project { technology
planning? 15 this a documented and
revolving process?

% observed

Aninnoation purchazing strategy

only exists informally. tis not directly
linked to Gorporate strateqy.

Technology or project planning is
sporadically known to purchasing.

There is an innoyvation purchasing

strateqy, which reflects corporate
pricrities and Supports corporate
strateqy. Purchasing pricrities are
clearly formulated. Corporate
strateqy is well known with purchasing.
The innow ation purchasing strategyis
rewiewsd annually.

Dedicated innowation purchasing
personnel are informed about
technology or project planning.
Innowation purchasing dermand
planning process iz partly derived
from corporate financial planning.

. hot For distnibubion vatbout prior consent. s document s incormplete without oral explanation.

Stage 3
{51%-75%)

; Procurement is fully embedded in the

GOrporate strateqy formulation,
including an innowation strategy. MED
purchasing haz a technology
roadmap in place how o achieve
strategic innowation targets, which are
reqularly measurad, with toolz such az
abalanced scorecard. Purchasing
has a clear vizion on how to
contribute to the competitive
advantage of the Firm and become
preferred customer of strategic

Furchasing is integrated into
technology and project planning and
utilizes existing demand planning
systems. Purchasing inclusion points
are defined inthe process
documentation.

; Furchazing is strongly influencing

Gorporate strateqy. The clearly
Formulated, cross-Functionally
embedded measurable and controlled
purchasing innowation strateqy iz
continuously developed further in a
syztematic process and through
benchmarks.

Early involsement of purchasing in
technology and project planning is
always ensured. Planning results are
an integrative component of the
innowation purchazing strate gy,

Demand linked
with R&D
planning

innowation purchazing derived from the

FizD planning® |z this process described?

purchasing iz sporadically linked with
R0,

in contact with RO to azsess the
demand and requirements.

Aszessment of | Are the requirements and demand For ik Azzezzment of demand ininnowvation | Innowvation purchaging is sometimes  § The aszeszment of demand in The azsessment of demand in
Demand linked :innovation purchasing derived from the purchasing iz sporadically linked with {in contact with marketing ko azzess  {innowvation purchaging is derived from { innowvation purchasing is derived
with marketing :marketing planning? |z thiz process marketing. the demand and requirements. mark eting. Purchasing-marketing through the cross-functional
planning dezcribed? integration provide insights in the purchasing-marketing inteqration. The
customer epectations. The process | process is systematically derived and
ig documented, COntin .
Aszessment of | Are the requirements and demand For (1 Azsezament of demand ininnowvation | Innovation purchasing is sometimes | The asseszment of demand in The azsessment of demand in

innowation purchazing is derived from
Fi&0. cross-functional integration
provides inzightz in development
processes and RO needs. The
process is documented.

innowation purchazing iz derived
through the cross-functional
inkegration with F&0. The process is
systematically derived and
continuously updated.

Schiele and Spadoto (2022) state that a particular challenge for the
formulation of category strategies. regarding sourcing innovation,
is to design the strategic approach in such a way that sufficient
suppliers that can contribute to nnovation are present and willing
to commit resources to the innovation process of the purchasing

enterprise.

Schiele and Spadoto (2022) found in a community of practice that
nnovation-oriented purchasing activities in the demand planning
process are derived from either financial planning, marketing &
sales or R&D planning.

The inclusion of marketing in the demand planning contributes to
the consistency of NPD throughout the supply chain, from product
specification to market launch (Gonzalez-Zapatero et al., 2016).

In novation sourcing demand planning it is critical that sourcing
understands the needs of Research & Development (R&D).
Purchasing should look bevond present demands and consider
opportunities that could give them a competitive advantage in the
future (Legenvre & Gualandris, 2018).
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! Flanning

Environment

Are innowative suppliers analysed for multi-

firm nigw product development pooling
potential? How iz purchaszing integrated in
the purchaszing network of the group ! resp.
in caze of a single location organization:
collaborating with ather firms?

Dioes this reqularly happen o the
innowative supplisrs?

Oceasional analysis of resource
pooling patentialin innovation
purchazing. Purchazing acts locally
without exchange with other
purchasing departments.

: Frocess iz described unsatisfying.

Resource pooling potential is

oczazionally analyzed in innowation
purchasing, remedially exchanges
information with other purchazing
departments. Pooling planning is
bazed on commercial goals.

: Frocess iz partially described. Few

The analysis of resource pooling

potentialininnovation purchazingis a
permanent process bazed on RO
and technological goals. Purchasing
iz an active part of the group-wide
procurement network,

: Frocess iz documented and applied.

! Furchasing is integrative part of the

deyelopment approach is picked,

Process iz subject to regular reviews.

worldwide procurement network of
the group. Cross-functional partners
are involsed. Decisions are made
bazed on technology uncertainty and
demand side complementarities,
bazed on this, a different co-

network, in order todmprove long-term
performance?

suppliers

Process Towhat degree is the purchasing (14
department involled in the analysis of the Fiezults cut of the supply mark.et active exchanges with other process | Regular information exchange Crozs-functional acceptance and
innowative supply market? How is the analysis remains mostly at one partners [g.q., engineering, marketing). | process with cross-functional commitment. Exchange of market
process of the innovation supply market department [purchasing ar Appropriate personnel allocated. partners [e.q., engineering, marketing). | analysis results occur continuously
analyzis deseribed and documented? How engineering). and protected against non-authorized
are partner functions involved in drawing uze.
conclusions out of the analysiz resultz?
FPush tools Are push toolsfinstruments uzed ta 0 Fush tools to dizcover new Push tools ko identify innow ative FPush tools to dizcower new The identification of new innowative
[You attend dizcover relevant innowative suppliers? innowative suppliers are sporadically { suppliers are known to purchasing innowative suppliers are frequently et suppliers via puzh toalzis fully
s=omething .., supplier conversations, innovation uzed in purchasing, and partially zet out, & reqular lizt of  §up. Multiple tools are uzsed and are implemented in the purchasing
organised by days=tair, a web-bazed idea platfarm. tools i available. formally described as a process. department. It is a fully documented
another) process which is cross-functicnally
agreed. Tools are continuously
updated and benchmarked.
M-tier Dioes the MPD purchazing team engage {1 Hardly any engagement with n-tier Appropriate personnel are [J-tier supplier engagementis a The n-tier supplier engagement is
suppliers with supplier further down the supplier suppliers o;asionally in contact with n-tier structured process. Sctions and determined by cross-functional

activities are documented and
applied.

integration between purchasing and
other departments [marketing, R&0).
Al departments work kogether bo
achieye improwed long-term
performanece Continuously updated,

Part of the Hesping and Schiele (2006) classical cost-oriented
mstruments. Highly/More applicable in category buying, also
beneficial for innovation purposes.

Legenvre and Gualandris (2018) found activities in which
purchasing was involved in exploring new supply opportunities.

One of the three main activities to design the strategic approach
that sufficient suppliers that can contribute to innovation; the
meonitoring of supplier markets for innovation and the identification
of company needs. This can be done through pull and push
mstruments, like scouting activities, supplier days, workshops and
an online web interface where innovative ideas can be pitched
(Schiele & Spadoto, 2022).

Legenvre and Gualandris (2018) found activities in which
purchasing was involved in exploring new supply epportunities;
purchasing teams engage with suppliers further down the supplier
network, to improve long-term performance.
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: Purchazing reactively Fallaws

Purchaszing prezents remedially

: Purchaszing acks pra-actively

Purchasing supparts systematically

Identification §trends? precedures of process parkners information about technology trends | Following establizhed processes, praduct or technology development,
I there 2 Farmal pracess of bechnalagy [2.9., Engincering, Sales, marketing] i to their process parkners. The pracess iz documented. Infarmatian abaut bechnalagy trends
monitoring? Are tools uzed to dizscover Technology manitoring iz part of uzed by cross-functional partners, &
new innovation and technology trends? purchazer's responsibilities, but sek of bools For innovation

applicd in a sparadic ar passive generation iz available (valus
Form. engineering, functional
specifications, innavation

Zupplier To which degres iz purchazing inwelved in 1= Technolagy innovations comes from { Rough process of innovation Dietailed purchazing-zupplisr Dietailed purchazing-zupplisr

oration the innovation management process® How RiD. Process is planned. Process management in purchasing is innovation process available, based | innovation process available, based
process would pou describe the innavation not knatwn ta purchaszing. available. poradic application. on the corparate innovation process. on the corparate innovation process.
management process in purchasing? Clear early purchasing incluzion Clear early purchasing inclusion
points arc implemented and applicd. | paintz and carly supplicr incluzion
process iz implemented and applied.
Continuously updated and
bBenchmarked.

Pall tools Are pull toolsfinstruments used to % Pull tools bo discover new innovative § Pull tools ko identify innovative Pull tools ko discover new innovative : The identification of new innovative

[Yom orgasise : dizcaver relevant innavative supplicrs? supplicrs are sparadically uzed in supplicrs are knawn ta purchasing supplicrs are frequently set up., supplicrs via pull taals iz fully

somethi .3, supplicr workshops, concept purchazing. and partially set out, Pultiple tools are used and are implemented in the purchaszing

where others  competition, supplicr dags Farmally described 2z o process. department. Ik iz a Fully dacumented

come to) process which iz crozz-functionally
agreed. Tools are continuously
updated and benchmarked.

Frtart-up T which degree iz there 2 special % Mo stark-up innovation process set | Stark-up innoevation process iz A dedicated stark-up innovation & dedicated process For stark-up

isnovation innavation process For start-ups § new up. partially known and integrated in pracess has been establizhed, identifization, cantracting and

process wenture supplicrs? purchasing. including special stark-up innovation | project embedding iz establizhed,
conkracting. contralled and continually improsed.

Start-ups How do you keep track and embed 0% Etartups are treated oz normal Projects for identification of start-  The firm haz established 2 regular There iz a reqular and glabal process
innovations generated by start-ups? Are suppliers, sporadically work with up ideas are organised, Stark-up process of stark-up identification. b enzsure identification of promizing
toals used ta dizcaver new venturs Poung companics. pitches aceur, Diedicaked start-up innavation start-ups salutiaons. The firm iz
suppliers { start-ups? identification kools has been known in the scene for being open ko

established. collabaration. Cross-functional
taolz are annually reviewsd and
conkinuously updated,

Technology Do purchazers know the technology % Qe product and technology Qe product and technology Process of matching own product Implementation of harmonized

Roadmap= roadmap of pour company and pour roadmaps exist and are partially roadmaps are knawn, thase of and technalagy roadmaps with the  : praduct and technalagy roadmaps

suppliers?

Is there a methodology of correlating pour
technalogy roadmaps with those of pour
suppliers?

knowen bo purchazing.

skrategic suppliers are partially
known. Responsibilities for roadmap:
analyziz defined.

readmaps of significant supplicrs,

with zelected suppliers, crozs-
functionally agreed. Supplicrs
regularly present their technalagy
roadmaps. Purchasing part of the
are team in roadmap development.

According to Schiele (2010), technological trends can be discoversd
by, for example, using technology roadmaps.

Legenvre and Gualandris (2018) state that purchasing n=eds to
support supplier integration. The goal is to acquire a structured
innovation ecosystem in which purchasing enhances connectivity
with and between internal and external partners.

One of the three main activities to design the strategic approach that
sufficient suppliers that can contribute to innovation; the
meonitoring of supplier markets for innovation and the identification
of company needs. This can be done through pull and push
instruments, like scouting activities, supplier days. workshops and
an enline web interface where innovative ideas can be pitched
(Schisle & Spadoto. 2022).

Start-ups must be evaluated and alipned in the field of technological
fit, stratepic fit, resource & capabilitizs fit, and market fit
(Kurpjuweit et al., 2021).

Legenvre and Gualandris (2018) found that the most advanced
purchasing teams work with start-ups.

According to Schiele (2010), technology roadmaps play an
important role in suocessful cross-functional integration between
departments, as collective and cross-functional technology
roadmaps usually reflect market expectations and technelogical
trends.
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Inmzwation purchasing

Inmizwation purchasing

Advanced sourcing organisation

Luzzini and Ronchi (2011) found three different confisurations of
structures of the procurement department for innovation:
dedicated, integrator and coordinator.

of non-compliance are introduced. | Puschasing is the only interface with the suppliers in a

Organisation |z aninnovationffF D purchasing 0% Advanced sourcing organisation
al Structure  :aorganisation establizhed? organization is insufficiently organization is formally in place. iz established. Innowation iz zontinuously further developed
Are responsibilities defined? established. Purchasing is not the : Persons are dedicated to purchasing policy is described, based on business strateqy,
primary source of the company's innowation purchasing. communicated and documented.  : benchmark.s, inkerviews or
innowation potential. Furchasging is a source of the process reviews. The aduanced
company's innowation potential. sourcing department oversees the
overallinnovation purchaszing and
supply function and cooperation
with suppliers, ensuring that
supplier perfarmance is monitored
interme.of avalitn andinnawation..
Mandate Iz MPD purchasing responsible far all 0% Innawation patential is not Early purchasing integration Furchasing earlyinclizion leads  { Requlations for sanctions in case
activities inwalving suppliers? managed by purchasing. sometimes initiates programs and ; to complete innowation
i yows hawe requlations for anctions measures for mandating purchaszing wolume defired Early purchasing inclusion is fully
in zaze of non-compliance [maverick, innovation procurement fields., mandatarily and communicated. | embedded ininnowvation potential
bninal? Fengtration ;. G0 Fengtration ;. S0 management. Fenstration
Cross- Areinterfaces kowards partner 0 Furchaging is sporadically Inncwation committes inkerfaces  § Tasks and responsibilities are Furchasing drives continuous
Functional functions defined? irwclved ininnovation commitkes. | are cross-functionally agreed for - { coordinated with all interfaces improvements in innoyvation,
integration Aire they cross-functionally agreed and isolated function. Respective according to company wide Cross-functional innowvation

Board
participation

responsibilities defined? |s [zomeons
friom) purchasing part of cross-
funetional inmow abion commitkee

Ooes the purchazing director take part
in board meetings?

Furchasing director participates

oceasionally in the board
meetings.

Furchasing director is permanent

tasks and responsibilities at the
partner functions are known. AL
least ane purchaser invalved
[participates]ininnovation
committes [mestings).

member of the board committee,

defined processes, and ane
described in a guideline.
Purchaser|=] run innovation
Management coMmMmittes.

Furchasing director is permanent
member of the erecutive
committee of the business unit.

Purchasing director is park of the

committes iz ran by purchazers to
achieve cross-functional
innoyation targets.

firm's executive board,

Make-or-Buy
Decisions [in-
outscoring
decisions)

I= purchasing inwobeed in all make-or-
buy decizions?

Ohoes purchasing take park at core
competency definition and strategic
decizions?

0

FPurchasging is informed about
procurement related aspects in
make-or-buy projects. Core
competencies of the business
unitz are defined, but withouo
purchasing involvement.

Frocurement is inwolwed in major
make-or-buy decisions. Care
competencies of the business unit
are detailed documented and
published.

Furchasging is involeed in all make-
or-buy decision and influsnces the
definition of core competencies,
Az part of strategy definition.

Furchasing is the leading part of
the make-or-buy decisions.
Furchasing tasks are documented
and cross-functionally accepted.
Fuatentials for optimization af the
depth of own walue added are
indicated along the product life-
cycle.

‘dedicated’ purchasing structure (Luzzini & Ronchi, 2011).

NFD is a higly cross-functional process in which cross-functional
teams must effectively manage a continuous stream of successful
new products in order to stay competitive. Hence, cross-
functional teams/inegration is highly important. (Nyjssen et al,,
2002).

NPD projects cannot begin without purchasing knowledge in an
innovation-oriented culture where purchasing managers are
members of the board {Schiele, 2010).

Companies collaborate with external partners. as well as
outsource tasks and commodities. In other words, partnerships
are established with suppliers to benefit from their techmical
expertise in design and manufactunng. Hence, involving
suppliers early and closely in the NPFD process is vital to remain
competitive (Schiele, 20100.
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Sourcing Are commodity strategies formulated 0 Diefinition of a sourcing strategies { Systematic soursing strateqy is Sourcing strategy includes Sourcing strateqy is defined,
Strategy and iz innowation included in these izin progress. Mo inclusion of documented and applied for all innowation and is derived out of including innowation strategy and
strategies? How is innowation included innowation major material and technological | corporate strategy, cross- has a project-based
in the commodity strategies? 1= it groups. The strategies defines functionally agreed |, documented | implementation plan, regularly
documented and known to your partner amount suppliers, supply chain and applied. updated, adjusted to corporate
functions? model, lacational consept, strateqy and tied inko karget
pooling model, creation of agreementz. Key issues of the
competitive advantage. competitars’ sourcing strategies
[n]pettET Tty 1 (AT Ta TR (12T N Arg Enmn and. document sd
Sourcing Are tactics applied to operationalize 14 Tactics o operationalise sourcing: Tactics o operationalize zourcing Annual tactics in place linking the  § Cross functional tactics applied.
innovation the innoyvation commodity strategiss? strategies are sporadically used.  {strategies are in place. sourcing strategy to sets of Sourcing strategy iz
tactics [lewer | Arethere certain sets of activities used Appropriate personne activities in arder to achiewe operationalized through multiple
analysis] to operationalize the strategy? responsible for execution. targets. Lever analysis applied, cross-functional innowation
krown only tothe purchasing levers. Annually updated and
department. benchmarked bazed on evaluation
Whois responzible For the selection of 0 Furchazing is not involwed in Furchazing is partly involved in Furchazing is process owner for  § Cross-functional decizion-making

Process

innawative suppliers?

|= the zourcing process documented?

innawation supplier selection. --x
There iz no innoyvation supplier
selection

Approach for sourcing has not

innanation supplier z2lection and
supports supplier decisions.

Compliance with the documented

the innow ation supplier selection
process,

The organisation iz fully aligned ko

committee [&.9., Soursing
Committee] iz in charge of the
innowation supplier selection

The aligned and continually

documentati been defined or has been defined | and cross-functionally accepted — § suppart the sourcing process, updated sourzing process
on internally in purchasing SOUrCING process. which is continuously and systematically inkegrates external
systematically improved. buginess knowledge.
Process Towhat extent iz the innowation 14 Inncwation supplier selection Inncwation selection process is Selection process iz completely  : Innowation supplier selection is
supplier supplier selection carried out? 1z it provess is not or only partially defined, Innowation supplier applied. Supplier decizions are based on complete application of
selection systematically and accarding to desaribed. zelection oocurs systematically i traceable documented [e.q, inzights and decisions throughout
requirements profile and selection bazed on requirement profiles and § quotation comparizon sheet]. the company (.9, pooling
criteria? selection criteria. Innovation suppliers are identified § organisation, supplier evaluation
I= the zelection process well defined, throwgh innowation assessment  {resules, erc). Selection process is
logical and documented? Are supplier tools. continuously adjusted bolatest
innawation assessment toals requirements of MPD
included? [purchazing). Cross-functional
innowation supplier assessment
tonls a0 Imelsmentsd and
Preferred I= zupplier portfalio management 14 Supplier portfolio management is § The biggest suppliers are Inniawation is a key consideration § Supplier portfolio management is

suppliers list

awailable? Do you know the innowation
potential of all the suppliers? Are
suppliers clazsified ina portfolio, (o
consider innowation activities with
certain suppliers? Are certain suppliers
awarded with a preferred customer
status?

sporadically applied in purchasing,

clazsitied mostly based on price.
Innoneation awailability and
capabilities of suppliers
sporadically known,

in zupplier portfolio management.
Suppliers are clazsified based on
willingrie=s ko co-operate and
innow ation abilities. Portfolio
management is a documented
process,

cross-functionally set up to
identify innowative suppliers and Lo
support supplier selection
decigions and take a strategic
wiew on the [innowation) saurcing
portfolio. Eest suppliers are
atarded with a preferred customer
Labus, Continuosivuedated

A strategy is defined for each sourcing category, which reflects
the objectives of the corporate budgzet planning and defines the
reflection of this strategy in the category (Schiele. 2019).

Lever analysis by Hesping and Schiele (2016).

According to Servajean-Hilst and Calvi (2018), supplier selection
takes place through a series of exchanges between R&D and the
potential supplier.

Covered by Chapters 2.2.1. - 2.2.8. Highlights the most important
parts of the whole process.

When identifying NPD partners, Emden, Calantone, and Droge
(2006) found three phases purchasing managers go through:
technological alignment, strategic alignment and relational
aliznment.

If a buyer is a preferred customer, the supplier will allocate
resources more efficiently, therefore. it is more likely that the
supplier will deploy its best staff for co-development or offer
innovations that the buyer's competitors don't have (Hiittinger,
Schiele & Veldman 2012).
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Megotiation | f preparing a negotiation, doyou follow 0 Less systematic negotiation Systemnatically preparation Cost structures of suppliers are | Future influencing Factors on cost
auniform and systematic approach? preparation. approach. Megotiation targets are | analysed. Procurement relevant | structure of suppliers are
Are decision criteria, tactics and explicitly defined and documented | conzequences from possible considered [zost reduction
targets agreed cross-functionally® Sre electronically. Customer neqotiation results are analysed | patentials, marker prices, funding,
the negatiations on innouvation requirements are considered inthe : and evaluated. Fegotiation targets; ete.). Innowation negoriation
prepared differently? negotiation strateqy. Sporadically | are methodically deducted and separately prepared. In the case of
differences with innowative explicitly defined. Frocess is awarding high-volume contracts,
suppliers. degeribed, alzo for innowative structured negotiation strategies
suppliers. are applied. Decision-making
criteria are accepted cross-
furictionally.
Contracting ;i Does purchasing have arole inthe (14 There are no difference, Innow ation contracts sporadically | Special contracts for innovation, | Cross-functional innoyation

design of the contract with suppliers
which are involved in the innowation
processes? Are innoyvation contracts
with suppliers different from ‘regular’
supplier conkractks?

ation and development

innowation purchasing uses
supplier's contracts.

applied in co-development
processes.

shirt f fat contract, aligned with
pooling, fully under control of
purchaszing.

contracts are setup based on
multiple innowation contracting
elements [contract details, agilitg,
coordination and penalties).
Systematically updated through
benchmarking with innow ative
suppliers.

Process T what egtent is a systematic There is no supplier evaluation Less than 602 of the purchase B0 - 805 of the purchase wolume | Maore than 303 of the purchase
procedurs for Supplier Evaluation in systematics in place. wolume is evaluated acconding ta iz ewvaluated according to a wolume is evaluated according vo
plaze? Are innovation KPS far applied, qualitative supplier applied, cross-functional supplier | applied, cross-functional supplier
suppliers part of the qualitative eualuation systematics. Mo eusluation systematics. Supplier  ; evaluation systematics, including
evaluation system? Iz it a well- innowation ewvaluation syskemin - innowation oriented KPls are innowation evaluation.
documented and systematic process? plage, applisd,

Communicati { Are evaluation results communicated (14 Ewaluation results are sporadically ; Evaluated suppliers are promptly  : Evaluation results are regularly Evaluation results are planned and

on with to suppliers? On aregular basis? communicated o suppliers (g9, iinformed about the evaluation dizeuzsed with zelected suppliers | discussed with selected suppliers

supplier during price neqotiations). results. Results are internally within purchasing. under inwolverment of cross-
recorded (e, central database). funational teams.

Supplier devel; To what estent is a systematic 14 Supplier development measures A regular and systematic supplier { The supplier dewelopment Development process is
procedurs for supplier development in are defined individually and development process is process is defined, Supplier implemented and regularly
place? sporadically. implemented. development plans are derived updated. Development plans are
Iz the process described and from the supplier evaluations and | harmonised across the
communicated within the company? are implemented. organisation and derived from the

supplier development strateqy.
Commynicationak al resuls i
Phase Out How wiauld you describe the supplier 0 Suppliers will be phased out based ; Responsibilities For phase our Fhasze out strategy exists. Consequent application of phase

phaze out process?
‘who decides about phase out?

on subjective criteria.

decisions are defined.

Frocesz with defined criteria iz
described,

ouk strateqy, cross-functionally
agreed.

Contract negotiations ensure the long-term commitment and
motivation of internal and external actors by setting out their
respective expectations, rights and obligations (Servajean-Hilst &
Calwi, 2018).

A CIICIAl TOLE O PUTCNASHZ 1] TN HH0VATON PrOCEss 15 e
contract design with suppliers involved in co-development
processes. Purchasing's role in the innovation process is to
ensure professional development contracts with suppliers,
including confidentiality agreements, management of intellectual
property nights and assisting suppliers in managing the

administrative requests of the purchasing company (schiele &
Caondaéa INOIM

According to Luzaini and Ronchi (2011), one of the key roles to
support and enable any activity involving suppliers is
performance evaluation.

Pihlajamaa et al. (201%) mention that suppliers should be made
aware of any changes in behaviour that are desired. Moreover,
frequent communication and meetings with suppliers enhances
supplier stimulation, which is about the buyer company's actions
that aim to enhance its suppliers’ innovativeness, and/or guide its
suppliers’ innovation processes, and/or encourage its suppliers
to share their innovations (Mikkelsen & Johnsen, 2019).
According to Schiele and Spadoto (2022). the responsibility of
purchasing is to collect and evaluate supplier innovation
performance, gain feedback from the supplier and initiate
development activities based on the feedback.

Nothing found on innovation-related supplier phase-out.
However, based on the literature of Schiele (2007), it can be
concluded that this is vital. Also, if not even more so, for
intlovative suppliers.



satisfaction

Assessment

‘w'hat does the organisation know
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Little is known on the wiew

Supplier Feedback. is sporadically

There is a systematic process of

Fiesultz of the supplier

of supplier about the perspective of its suppliers? suppliers have on the buying firm.  { collected from selected key assessment of supplier =atisfaction surdey is cross-
view suppliers. The results are jointly satizfaction. Third party functionally discuszed and used
azzessed by the purchasing involuement ensures anonymous | a2 input for organisational
department. and unbiazed supplier feedback, | development. The process is
More than 20 of all & and E repeated on an annual basis,
suppliers regularly provide Supplementarny conversations with
feedback. key suppliers provide insights in
improvement opportunities. More
than 703 of the & and B suppliers
A
Preferred Hasz the company zet up measures so 14 Little criteria are in place that Supplier zatisfaction criteria are in { Measures of supplier satisfaction | Crozz-functional measures are
Sup| that the zuppliers regard the customer Measure innowativeness of the place with a few suppliers. These  :arein place. Innovativeness created bo become a preferred

actions as an innowative company? company. Supplier satisfaction criteria measure the Measurement processes an customer. The company regularly
considerations hardly takeninto  {innowvativeness of the company. applied and documented inorder | and systematically improves its
account. Appropriate personnel allocated.  to become preferred customers. | standing with the supply base.
Eased on the ability to meet or
enern to exceed the expectations
of the supplier. Continuously
updated each sugle,
Improvement :what does the organisation do bo 14 There are little systematic Some activities are undertaken to { Feqular and systematic activities | The company reqularly and
of standing in | improve itz position with the supplier? activities o improwve improwe supplier satisfaction. e.g., { to improwve supplier satisfaction is { systematically improves activities
supply Oid it achiews preferred customer attractiveness with suppliers. supplier feedback, preferred been conducted [e.g., supplier day, { to achieve higher customer
market status with key suppliers? supplier lists, supplier days. supplier club). There is a process | satisfaction. With all key suppliers
[upstream description and responsibilities prefered customer status has
marketing] are azgigned. Exclusive aceessis | been achisved. Purchasing

{Purchasing

rly Involvement in Developme

Process To what extent is there a purchasing There is nio early purchazing Frocezzes of early procurement  § Proceszes of early procurement  § Product development proceszes
early involvement process within imwolsement process existing. inwolyement are described, inwcleement are synchronized with} are cross-functionally agreed. The
product development? Ooes the Furchasging is not considered responsibilities are defined on a the product development process. i new product development
process follow a documented path? within the product development personal leuel. Fesponsibilities are clearly processes are compared and
Are tazks and responsibilities well process. documented. Process targets are | continuoushy improsed by
defined within the overall process? defined and responsible persons i benchmarks of business

are measured ar these targets. unitstother companies.

Cross- Haow is purchasing invalved in the 0z Furchasing is sometimes invited | Purchasing is integrative part of — § Purchasing is integrative part of — { Purchasing iz actively involved in

Functional product development process? to beam meetings by the the cross-functional engineering  § the cross-functional engineering | the idea phase (e.g., concept

integration engineering team. team during the design phase. during the concept phase. workshops) and supparts produsct-

and program planning in respect to
teazibility of product ideas.

Commercial
support tools

Are boolsin place bo support
commercial issues with the integration
of suppliers?

14

Tools to support commercial
iszues are rarely in place.

Commercial tools to stimulate
innow ation inkegration are
described, responsibilities are
defined on a personal leuel.

Commercial bools to stimulate
innoation integration are a fully
documented process. Multiple
towols areintegrated. e.q., botal
cost calculations, design to cost
and cost reduction tools.

Commercial tools to stimulate
and support innowation integration
are cross-functionally described
and developed. Multiple tools are
integrated and continuously
updated.

Griffin and Page (1993) mention that one of the key measurements
of NPD succes is customer satisfaction. Hence it is important to
know what is takes to be a good customer. There is more recent
literature available on supplier satisfaction, for example by Vos,
Schiele and Hiittinger (2016). However, this study is not
mentioned in this research.

Pulles, Veldman, and Schiele (2014) found that being a preferred
customer appears to be the best predictor of supplier
innovativeness.

Mo literature mentioned in the research, however, taken from the
madel of Schiele (2007). The same principle applies as for supplier
development, but reversed.

Schiele et al. (2020) state that: (...} it is not only beneficial but
clearly advised to involve purchasers early on in NPD in order to
benefit from eatly supplier involvement. In the absence of
professional purchasers, eatly supplier integration in NFD can
even have detrimental effects.”

Companies form strategic alliances with exteral partners and
build cross-functional teams internally to achieve this.
Purchasing/sourcing is an example of a business function that
can help with NPD (Nijssen et al.. 2002). Emphasis on the cross-

functional teams internally.
i1 the case of innovation projects, execution starts at the

beginning of the development project, includes the ramp-up and
then connects to the "normal” execution process. Here, the
particular emphasis is on the management of the co-development
process and the activities performed by procurement (Schiele &
Spadoto, 2022).
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Standardisati | Ooes purchasing pursue consequently 0 Standardization is not Furchasing influences Diefined standards [e.g., modules, | Concepts of standardization [e.g.,

on measures to reduce complesity of consequently considered within conzequent reduction of component catalogues], suppliers | produck platforms, modules) are
products, processes and sourcing the productiproject development § unneceszary complesity of per product!serdice resp, defined cross-functionally
procedures? process. COMPpOnents, processes and technologies are applied. rogether with purchasing. Effective

S0UrGing structures. enforcement mechanisms are in
place.
Material-# Haz= purchasing any impact on material- 0 Furzhazing remedially determines § Material-ffunctional releaze Purchasing is integral part of Furzhazing maonitors and
Functional ffunctional release? materialffunctional release. OEGUrS Cross-Functionally by materialffunctional release improves materialffunctional

Release

Early Supplier

Involvement Process
Towhat exkent are suppliers

Hardly any invalvement of

engineering, quality and
purchasing.

Suppliers provide regular, focused

process and driver for 2nd Source.

Suppliers are systematically

release procedure based on jointly
agreed targets together with
partners,

Suppliers are integrated on the

Involvement :incorporated inko the phases of suppliers. and comprehensible input. inwclsed following a defined basis of total cost of ownerzhip
product development? Freliminary value added stages process. Development capacity of  criteria. Simultaneous
are enplicitly considered. the supplier [resident engineer] iz { engineeringfjoint project
uzed on demand. management with the supplier
acours on demand.
Supplier DOioes the lewel of supplier integration 0 The purzhazing department is The purchazing department iz The configuration of the supplier  § The distribution of the warious
Integration waries depending on technalogical hardly aware of different levelz of | aware of different levels of integration is a systematic suppliers across the portholiois a
centrality and product compleqity? supplier integration. supplier integration bazed on process, The process resultsin | eross-functional systematic
completity and autonomy. the appropriate supplier process which is annually analysed
relationship and determines the and, if necessary, suppliers are
sequence in which the zupplier repiositicned.
should be involved,
Innovation Are bools integrated to suppart the 0 The purchasing department hardly  Innowation inkegration support Fain purchaszing activities bo Furchasing activities that support
Integration innoyation processes in a cross- supports the innowation activities are implemented on a support the co-development the project execution are cross-
Support functional management process? inkegration process. personal lewel. process are documented and functional integrated. The
Tools applied. &.g., so-ordinating supplisr | activitie=s are annually reviewed

participation, RO function
Support.

and continuaushy updated.

Utterback and Abemathy (1973) describe standardisation as part
of the iterative process of innovation. More recently, Schiele and
Spadoto (2022) state that ensunng product standardisation is
part of the procurement activities during the implementation
phase of a project.

Mo literature used in this research. However, is based on the
model of Schiele (2007) and emphasises the role of purchasing in
the inhovation process. Hence, found to be relevant for
innovation purposes.

Hoegl and Wagner (2003) defined ESIin NPD as “the extent to
which a buyer organisation shares responsibility with a supplier
organisation for the development and design of the subsystems
(or components) of a new product.” Fundamentally, ESI is
concerned with the integration of supplier capabilities into NFD
projects (Dowlatshahi, 1998).

Schiele and Spadoto (2022) state that purchasing needs to
support supplier integration, which relates to formulating and
implementing secure supplier involvement guidelines. creating a
communication interface with the supplier and coordinating
development activities at the supplier (black box invelvement) or
with the supplier (zrev box).

Schiele and Spadoto (2022) state that one part in the execution
phase is about support and business integration. This is about
finding a balance between supply orientation (category
management) and product orentation (engineenng), ensurnng
product standardisation. supporting commercial issues (total cost
calculations, make or buy, cost-oriented desizn, applying cost-
saving tools
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Involvement ||z quality management included in the Integration of purchasing depend= | Purchasing supports the quality Inteqration and kasks of Cuality engineering function is
Quality supplier selection process? on single persons. Integration department in quality related purchasing into the quality establizhed in purchasing.
Olo purchazing and quality department oo s incidentally, criteria for iszues resp. supplier izsues (&9, {management system. Suppliers are integrated inkbo the
barm one Face to suppliers? inteqration are not existing. Goalicy | claim and extra espenses cases). i Responsibilities and tasks of quality management system and
management is subject baquality | Interface s established. purchasing are clearly desoribed. | carries out quality improvement
department, Rezources with respective quality | programs together with the quality
EOMREtEnss A suizting in dEnartment
Involvement ;| How and to what extent iz the 0z Inbound logistics processes are | Logistics processes are Frocezses are reqularly reviewed | Logistic proceszes describe the
Logisties and | procurement logistics ¢ material unstructured and not or only structured, documented and and improwved. Furchasing is applied sourcing models.
Production ! {handling process defined? partially documented. Logistics implemented. Tasks of operative  {invaleed with all product ramp-ups | Purchasing drives activities along
targets targets are known bo purchasing | procurement are described within { and phage-outs as well asinto the § the value chain and is integrated at
and sometimes part of supplier the logistics processes. change management procedure. Ini each phase. Logistics targets are
negotiations. Ezealation model [e.q, trouble the reqular process, logistics defined jointly with logistics,
shooting For missing parts] is agreements are concluded continuouzly updated and
described. Logistics targets are rogether with logistics department | implemented.
partially ko b purshaziog and... 2 At substantial sunnlisr
Involvement | Are agreements of strategic 0z Agreements of strategic Agreements of the strategic Strategic and operative Strategic agreements with the
DOperative purchaszing known by operative purchasing are not known to purchaszing are krown bo operative ! purchasing systematically zupplier are fully implemented by
Procurement | procurement? operative procurement and wice | procurement. Information exchange important subjects operative procurement and are

:Electronic so
Tool

|5 a consisted information exchange
enzured between both departments?

Does the company have a tool
available to suppart the sharing of
innowations process?

ons and Competencies

0z

wersa,

Mo tool available.

enchange between the
department=sis ensured.

Toolis available bo certain

suppliers. Specific personnel
responsible for application.

about zuppliers [approach,
agreements, problems).
Aareements with suppliers are

Tool available for all suppliers.
Innowation sharing tool follows a
documented process. Human
interaction still needed.

complied. Topics of operative
procurement are agreed with
=uppliers by trategic purchasing.

Crozs-functional kool supparts
the autonomous innouvation
sharing without human
intervention. Advanced Artificial
Intelligence is used a=s a self-

Hard to capture in one line. However, the quality criteria is
referenced multiple times in the literature review, therefore this is
an important issue to check for.

No literature found on this topic, taken from the model of Schiele
(2007). However, as mentioned multiple times, NPD'is a cross-
funetional concept, which makes it obvious that process
involvement of production and logistics is viable.

No literature found on this topic, taken from the model of Schiele
(2007). However, as mentioned multiple times, NPD is a cross-
functional concept, which makes it obvious that process
nvolvement of operative procurement is viable.

An online web interface where innovative ideas can be pitched
(Schiele & Spadoto, 2022).

Stek and Schiele (2021) found three necessary skills and three
sufficient skills beneficial for innovation purchasing. Hence,
innovation purchasing roles need to be defined accordingly.

Roles Are key innowation purchasing [IF4 Individual innowation purchaszing | Substantialinnowation purchasing : Innovation purchasing roles and ;| Developmentsitendencies of
Functions described? How ane they functions are deseribed ingeneral. | roles are standardized described, § skills are described in detail and innowation job profiles are
dezcribed? documented and adaptedtathe  : agreed with cross-functional observed and Forwarded For review

innow ation strake gy, partners, Descriptions of on group lewvel, & differentiated
Dlitferentiation between strategic  innowvation purchasing roles are role profile exists, linked to distinct
and operative roles, as well as standardized at all sites and linked | competences,

direct and indirect purchazing. £.9., : to the company-wide competencs

Innsation purshassr medzl, Ditsrentiated o lsws)

Technical |5 there technical competence available [IF4 Fartial existence of technical Technizal competence in Technical competence in Competencies For innowation

Competencie |inpurchazing? competence, innowation purchasing ismostly — :innowation purchasing is existing. | purchasing iz existing and will be

= Are designated competences available, enisting, further development is Froject management competence | continuously developed, remedial

;Pelsonnel Selection and Training :
On which methods { systematics is the

e.g., advanced sourcing engineer?

Recruiting is mainly based on

planned.

: Riecruiting is based on generally

in purchaszing is sufficiently
developed for efficient
ol 3baration with project teams.

and temporary introduction of
special knowledge (..,

Riecruiting occurs on the basis of

Grigorescu et al. (2019) found skills that enhance sustainable-
oriented innovations. According to them, techmical skills are the
most important.

Personnel selection based on the innovation competencies of
Stek and Schiele (2021).

Schiele and Spadoto {2022) found four groups of innovation
purchasing KPIs, one of them is about the individual buyer.

Selection 03 Recruiting occurs methodically,
recruiting process based on? EHperience. deseribed purchasing job profiles. | structured and is aligned o the a pompetence model. Stroctured
|z recruiting executed in a systematic Inniowation skills sometimes wacant purchasing function. interviews on the basis of
and structured manmer? Iz innowation described. Innouwation competencies standardised inkerview
part of employee selection? integrated in employes selection. | questionnaires with systematic
and crogs-functional
Target Are targets defined on emplayse-level? LIP3 [Innowation) Target agreements | Oecasional finalisation of target  : Target agreements finalized with | Target agreements ar
Agreements | Towhat extent? on the non-managerial level is not | agreements on the non- the complete staff. Continuous with cross-functional partners,
Do kargets contain qualitative and erizting. There is only case wise managernial level, Innowation target : support and review, Application of § including innowation target
quantitative elements? Are innowation feedback procedurs in place. agreements include qualitative and: the available human rezource agreements, Annual employes
targets part of employes target quantitative targets, inztruments and reqular feedback, | dialogue of all emplayzes with
agresments? of erozs-functional partners. 2607 | purchasing deparkment manager,
feedback iz collected. Innowvation | based on the target agreements
target agreements documented and the owerall human re zource
and integrated. development plan. Cross-
Functional, regqular feedback with
nooGess nartners. e, warkshon
Integration Are training plans awvailable and [IF Training plans are under Training planz exizt for main roles : Systematic integration based on  : Cross-functional training plans are

and training

ystematically implemented?

development, Some generic
training offered by standard
institutions takes place,

[operative § strakegic] and are
implemented bazed onindividual
career plans, nok just generic
“purchasing” training. &
standardized zkills mapping and
development scheme is
implemented, including innowvation

shill

training plans with defined
checkpointz, Plans are available
for all functions and are derived
from the departmental skills
deyelopment plan.

enhanzed by target agreements.
Training supports the adaptation
of the purchazing function o new
roles. Skills maps are
continuously adjusted through
internal and external benchmark s,
Plan for future roles [e.g., deriving

No literature used for this item. Taken from the model of Schiele
(2007). However, the study of Stek and Schiele (2021) found
innovation enhancing competencies, which must be tramed if not
possessed, for example. Therefore, training is vital.

from 40 technolonies] exists




Target
Results

Are the targets for the MPD purchasing
function derived from the business plan
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Inrvowation targets are derived
izolated our of business planning

Innowation targets are derived
from the business planning targets

Innowation iz comprehensively
invialued in the target setting of the

Furchazing iz significantly
invalved in the innowvation target

Definition af the group?® targets. under involvement of purchasing. : business unit planning process. =etting of the business unit. Inpuk
Iz purchazing inwaleed in defining Targets are not cross-functionally § Innowation kangets are partially auk of procurement markets ane
innoodation targets together with agreed, cross-functional accepted. considered in the process. Impact
enecutive management? of purchaszing bargets on

innowation business results are
intzgrated in the budget and ralling
borecast,

Measurement | Are innovation measuring parameters 0z Only limited target follow-up bazed | Substantial innowation Group-wide mandatory innowvation § Key innowvation performance

Figures defined? on edisting performance figures | performance figures (2., performance figures are set up figures for all targets alang the

[KFIs] pozsible. individual purchazer innowation through & systematic process, Four dimensions are continuously

Controlling P

rocess and Structure

I= the Function of planning and skeering

Flanning and contralling function

targets] are implemented.

Flanning and contralling for

bazed onin-depth analyszis. KPl=
are grouped along four
dimensions: the supplier, the

Flanning and controlling tasks of

and cross-functionally defined.

Organisation 154 Flanning and controlling tazks of
al Structure | available forinnovation purposes? Are for innowation purchasing innoetation purchasing controlling finnowation tasks in purchasing are | innoyvation in purchasging are cross.
and innoetation planning and steering tasks controlling is not existing. Tasks i allocated to sufficient described and implemented. functionally described and
Responsibilit | of purchasing clearly defined and and responzibilites ane personnel. Tasks and responsibilities are implemented with defined
] documented? = this linked with inzufficiently described. sufficiently described and processes. Tasks and
controlling? documented. responzibilities are described
according bo requirement profiles
- .
Support Are controlling processes for supplier 0z Controlling processes for supplier i Controlling processes for supplier § Measurable input for supporting  { Business results of the identified
Tools integration supporting taols inteqration supporting tools not {integration supporting kools are ftools are dosumented and applied { measures are annually reviewed
Controlling implemented? How are deviations from reqularly implemented. reqularly implemented. Meceszary inthe controlling process, based | and documented. Process is
Process plan handled? corection measures initiabed on activities that suppork co- continuouzly updated bazed on
partially. development in project execution. | commaodity strategy planning and
Correction measures are previous contralling results,
canseouentimolementad
Category How advanced is the cateqory 0z Category management is only There iz structural use of ERP- EF-software performs a majority | EF-software is uzed to
Management management? Iz there a zourcing performed through manual systems and limited use of EP- of sategaory management tasks Autanomauzly perform categon
! Sourcing cockpit available and what does it analyzes and limited ERP-system ; software to perform categon [e.g., portfalio and eCl@Ess- management, and continuously
cockpit show? Are innowvation targets uzage. There is no sourcing management, with also a baszic clazzification) based on limited improves itzelf through the use of

involved?

cockpit available, Mo innowation
included,

sourcing cockpit with few generic
EFI's available which include
innowation. Dlata can be extracted
From a data warehouse.

human input, automatically
generates required data and
autonomously gives alerts b end-
users in the sourcing cockpit
bazed on many generic KPTs.
Innovation KPI's are involved.

Eiig Diata and Artificial Intelligence,
by giving strategic suggestions in
the sowrcing cockpit based on
many specific KPI's.

Banu (2018} insists that the development of KPIs must be a
systematic process that is based on in-depth analysis, consisting
of the following steps: 1) define and understand project
objectives, 2) define and describe project results.

Schiele and Spadoto (2022) found four groups of mnovation
purchasing KPIs: the suppliers, the project, the individual buyer
and the buying firm.

According to Schiele and Spadoto (2022), the responsibility of
purchasing is to collect and evaluate supplier innovation
performance, gain feedback from the supplier and initiate
development activities based on the feedback. This item checks
for a dedicated person/team for the controling task.

In row 66 the concept of support tools is brought forward. This
item checks if these tools are controlled for.

Schiele and Spadoto (2022) state that a parficular challenge for
the formulation of category strategies, regarding sourcing
innovation, is to design the strategic approach in such a way that
sufficient suppliers that can contribute to innovation are present
and willing to commit resources to the innovation process of the
purchasing enterprise. Controls for innovation targets in the
category purchasing.



Security of
data

How are data and services in digital
systems protected against misuse
(..., unauthorized access,
miadification, ar destruction)? Haow iz
the privacy of data quaranteed (..,
with uzage analytics or confidential
information]? | there a difference in
security of data ininnovation projects?
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: The firm has litthe knowledge on

[eyber] security in innowation
projects. There is no collaboration
with partners o Face thiz
challenge.

The organisation sometimes

takes part in meetings with
partners to discuss [cyber)
security in innowation projects and
ko b EnsUre prokection.

[Dligital] Information ininnowation
projects [e.g., MOAS, patents, [P
security, knowledge leakage] is
pratectad from unautharized
ACCESS, HOrTUption, or theft
throughout its entire lifecycle. The
organisation reqularly takes part in
meetings with partners to dizcuss
[znber) securit and how boensure

Dlata and services in digital

systems are strictly protected by
the firm and they provide
apenness on how this iz done.
[Cyber] Safety is reqularly checked
by independent organizations.

Supply chain iHow are risks and disruptions in the 0z There iz low attention to detecting § There is a limived view in detecting | Through the fow of information | Possible risks and disruptions in
risk innowation process detected, mitigated or preventing innouvative ideas, risks and disruptions in innowvation § from completing studies of innowation projects are detected
management ;andior prevented? How does the with anly manual analyses by RED { projects. The first steps far technolagical feasibility, and mitigated and!ar prevented
organisation deal with the challenges of personnel. preventing and detecting are competitar behaviour, regulatary aukonaomaoushy, by having
filtering the good from the bad taken, with risk reviews for key and market demand, it i= possible §integrated real-time analytics
innowations? How does this wark. with suppliers. todetect risks and disruptions for | [frominternal and external
project risk management? miast inmowation projects in.an sources, including Blockchains)
early phase. Contracts are built on § through EP-zoftware, Risk repares
the high amount oF uncerkainky are integrated in the whole EP-
inherent in innowation projects, =oftware suibe.
including the possibility of
abandoning a project.
ESGICSR Haw iz sampliance to supply chain 0% Starting ta implement ESG Fosition implemented responsible; Specially trained ESG responsible | Full transparency of the entire
risk human right=s due diligence legislation compliance, noinclusion of for ESG compliance. Sustainable rely on regular process, cross- multi-tier upply chain enzured.
compliance ensured? innowation goals. development goals are functionally ensuring compliance | Mechanisms for documentation,

Tatal

implemented in innowation
projects. Regular reporting in
place. Responsibilities within
purchiasing are clearly described
and communicated to the
employees. The process is
handled manually.

bioth for environmental and social
legal requirements, Only
inmawation projects are accepted
that benefit society through
sustainability [green innowations).
Full tranzparency till tier -2 and
degper in selected chains.
Accounting requirements are
collaboratively controlled. &
dedicated risk. manaqsmant,

cormective action implemented
and documented. Software
identifies risk s in advanee.

Schiele and Spadoto (2022) state that purchasing's role in the
innovation process is to ensure professional development
contracts with suppliers, including confidentiality agreements
and management of intellectual property nghts

The management of technological, orzamizational and marketing
risks are complementary and mutually reinforcing contributions
to NPD's success. Unrecognised, unmanaged or unmitizated
risks are among the major causes of project failure. Companies
need to understand the risks inherent in certain projects so that
project and risk management activities can be properly selected,
planned, implemented and controlled (Mu, Peng, & Maclachlan,
2009)

Taken from the model of Schiele (2007). ESG/CSR risk compliance
is vital, moreover, Porter and Kramer (2007) mention that
itmovation can benefit both society through sustainability and a
company s competitiveness at the same time.



