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This master thesis looks at a topic especially relevant for procurement 

activities within the automobile industry. 

18 interviews within an automobile firm producing premium cars showed that 

reducing the overall development cycle entails a great threat that more 

engineering changes arise. Engineering changes are all adaptations that are 

made to a component after the supply contract with the chosen supplier was 

signed. This is especially the case for innovative projects where not everything 

can be planned for in advance and it is unsure in the beginning how certain 

components will look like. This uncertainty, together with the development 

cycle reduction, causes more engineering changes overall. The job of the 

purchasing department is to negotiate these engineering changes with the 

respective suppliers. This thesis further shows that with more engineering 

changes, costs for these components increase because the supplier has an 

improved negotiation position when asking for financial compensation for 

these adaptations. Furthermore, with an increasing number of engineering 

changes the buying company has a lot of additional internal work to do which 

requires the firm to adapt its activities accordingly. The findings also suggested 

that especially components which are connected to a lot of other 

components, as well as components that are implemented in many different 

car models are crucial for the issue of engineering changes. It is therefore 

recommended to use the negotiation position before signing the supply 

contract, which is often favourable for the purchaser, to determine rules on 

how upcoming engineering changes should be negotiated between the buyer 

and his supplier. 
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Popular Science Summary 

 

In a nutshell, this thesis asks: If a company develops faster, how will this affect the implementation of 

changes for purchased components? 

Shortening the development cycle affects, among others, the purchasing department. More precisely, 

this thesis investigates the effect on engineering changes, which is a topic with growing importance in 

the field of automotive purchasing. Engineering changes are all technical adaptations that are made to a 

component after a supply contract with a supplier is settled. The supplier now has to adapt its component 

according to the engineering change and asks for financial compensation for its expenses. The purchaser 

then negotiates this with the supplier. 

This thesis investigated the interplay between the previously mentioned two topics. It became clear that 

especially for innovative projects it is hardly possible to foresee all upcoming challenges and when the 

development cycle of such a project is additionally shortened, this gets even harder. In practice, at some 

point before the intended start of production of the car, the purchaser has to take the currently developed 

specifications of a component and tenders it. If now the development cycle was shortened and some 

unforeseen challenges came up during this time, the specifications used for tendering are comparably 

bad. More engineering changes are needed afterwards to bring the components to the eventually needed 

specifications. 

With more engineering changes the purchasing department also faces new challenges. During the 

engineering change negotiations the supplier has an improved negotiation position since in practice it is 

often difficult to replace a supplier. The purchaser therefore usually has to stick to the chosen supplier 

and needs to successfully finish the engineering change negotiation. The supplier on the other hand 

knows this and uses this leverage to drive up the prices. Additionally, the increasing number of 

engineering changes requires the purchasing department to adapt its capacity or processes to be able to 

deal with the increased workload. 

This thesis also gives an idea which components are especially sensitive to engineering changes. The 

most important factors is dependence on other components, meaning there is some kind of connection, 

e. g. a physical connection, between two components. Another factor is the number of car models that 

use a certain component, if this number is high there is potential for more engineering changes. 

A possible countermeasure for the purchasing department to alleviate the detrimental effects arising 

from engineering changes, is to use the often good negotiation position before the actual contract with 

the supplier is settled. At this point, clauses can be added to the contract that later facilitate engineering 

change negotiations. 

The overall topic of this thesis is currently an important issue in automotive purchasing and potentially 

has great impact on the expenses that have to be paid to the suppliers as well as on purchasing activities. 

Furthermore, a reduced development cycle could in some cases lead to more time pressure, thereby 

affecting the working life of employees within this industry. 
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1. Background 
 

1.1 Purpose of this Thesis 
 

This master thesis is built on the case of a Germany-based premium car manufacturer that currently 

deals with a situation that needs to be scientifically analysed to better understand its origin, its impact 

on procurement and the consequences resulting from this development. Due to various macro 

environmental and micro company-internal changes that will later be explained in detail, the company 

faces the need to reduce the development cycle in a far more drastic dimension than this was the case 

hitherto. The purchasing department is part of this development cycle and is apart from sourcing and 

selecting suppliers also responsible for implementing engineering changes (ECs), provided the 

component is purchased from a third party. ECs, which will be explained in the next section, have to be 

communicated to and negotiated with the respective supplier. Overall, ECs can have a substantial impact 

on the operative work and success of the purchasing department. While engineering changes also 

involve company-internal R&D processes, research activities at the case company lie outside the 

boundaries of this thesis. The focus will solely rest on procurement activities. The impact of reduced 

development cycles on the purchasing department is a topic whose importance is generally 

acknowledged within the case company and a scientific view on it is expected to illuminate the 

underlying mechanisms. However, the need for transformation to adapt to reduced development cycles 

is recognized within the company and is currently pressing in the procurement department. Significant 

resources are spent to guide the company’s transformation. This master thesis is a part of this and aims 

at delivering a contribution in this area. 

As it will be shown later, two key drivers were identified that force the case company to reduce the 

internal development cycle. Both drivers are especially relevant for highly innovative development 

projects. This is important to keep in mind since the case company has, like most companies, besides 

highly innovative projects also projects that aim more at minor improvements of already existing 

products. For the latter type of development project, it is also beneficial to have a short development 

cycle, but here the need is not as pressing. Everywhere where humans interact, ethical issues can arise 

and therefore this thesis will also have a look at them. Ethical issues that will be researched revolve 

around an increasing stress level for employees in an industry already known for time pressure and stress 

related to that (Koukoulaki, 2014). 

The rest of this first chapter will provide the background for this thesis by defining terminology, by 

analysing the factors that drive the current need to reduce the overall development cycle, by stating the 

research questions that guide this thesis and by pointing out why this case study has potential to be 

generalized. In the second chapter different relevant literature streams will be reviewed and finally 

merged within a purchasing engineering change matrix. After having established the relevant literature 

findings, chapter 3 will then present the chosen research design and research methodology as well as an 

overview of the chosen interviewees. Based on several interviews, chapter 4 will present the collected 

empirical data which will subsequently be analysed in chapter 5. Chapter 6 draws final conclusions and 

considers some additional aspects. 
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1.2 Terminology 
 

Three terms regarding this work need a brief initial explanatory definition. Development Cycle, often 

also called speed to market or lead time, describes the duration from initial idea generation to product 

launch and therefore subsumes procurement activities (McNally, Akdeniz and Calantone, 2011). 

Procurement activities are therefore directly affected when the development cycle is shortened. 

Engineering changes are, broadly speaking, all technical changes that happen to a component after it 

was tendered by the purchasing department and a supplier was selected. These changes are usually 

requested from the development department. The supplier has to implement these ECs and usually 

demands a price increase for the respective component as compensation. An EC can cause a lot of work 

and has to be negotiated by the purchaser (Jarrat et al., 2011). More detailed information on ECs will be 

provided in section 2.4. 

As already indicated, reducing the development cycle is especially helpful when innovations have to be 

brought to the market as fast as possible. In this context, innovation refers to semi-radical or radical 

innovations where a company introduces something previously unknown, at least unknown to the 

company. This has to be differentiated from incremental innovations that aim more at improving an 

existing product (Schilling, 2013, p.47). 

 

1.3 Current Industry Developments leading to reduced Development Cycles 
 

The case company faces the same challenges that most car companies face these days. Megatrends like 

digitization penetrate social life, and businesses shift the focus from physical goods to information 

technology solutions which eventually change the customer’s perceptions and expectations regarding 

automotives (Kessler and Buck, 2017). This appraisal is shared by employees of the case company who 

argue that the change in customer expectations is the main driver to improve speed to market and gets 

further accelerated by the need to implement current innovations that shape the automobile industry, as 

fast as possible. A prime example for this kind of innovation are electric cars. Most traditional car 

manufacturers, in the following also called original equipment manufacturers (OEM), are, at least 

partially, undergoing a shift from developing and producing combustion engine cars to electrically 

powered vehicles (Ehsani, Gao and Emadi, 2017, p.1). Prevailing belief at the case company is, that 

especially electric cars are more and more perceived as electric consumer products like for instance a 

smartphone. A changing perception about the car as a product also changes the expectation in which 

frequencies new products should be offered. A new smartphone model is expected every, or every 

second year, while it currently takes around seven years to develop a new car model generation. Even 

though after half of the life cycle an incrementally improved version of a car generation is released, 

often referred to as facelift, automotive development must step up if it is more and more considered a 

consumer good to satisfy customer expectations. As a conclusion, employees of the company therefore 

argue that the firm has to reduce time-to-market significantly to implement crucial innovations as soon 

as possible while also be able to offer new car models in a shorter time to adapt to the aforementioned 

change in customer perception. This is especially challenging since both drivers require solutions that 



3 
 

can be considered radically new to the case company according to the classification of Schilling (2013, 

p.47). Additionally, some authors argue that nowadays in general the world has become less predictable 

which is often summarized under the term VUCA, which stands for volatility, uncertainty, complexity 

and ambiguity (Mack et al., 2015, p.3). In such a business environment it is self-evident for any 

corporation to keep time to market as low as possible to remain flexible. 

For the manufacturing industry, keeping development time as low as possible is a key concern for 

successful product development (Ulrich and Eppinger, 2012, p.2, Vermesan and Friess, 2014). This is 

especially true for the automotive industry, where already in the past major companies tried to gain an 

advantage over their competitors by reducing their development cycle and hence reduce their time to 

market (Clark and Fujimoto, 1991 cited in Wheelwright, 2010, p.522). Although a shortened 

development cycle is not per se new to automotive companies, recent changes in the industry challenge 

the market participants to increase their time reducing efforts significantly. The following PESTEL 

analysis shows macro developments for the automotive industry which are considered relevant for an 

increased effort to shorten the development cycle and basically confirm the aforementioned appraisal 

by the employees from the case company: 

 

• Political 

The Chinese car market became the world’s largest for the first time in 2010. With more and 

more domestic OEMs entering the market and to keep up technology-wise, the Chinese 

government strongly promotes and supports the introduction of electric vehicles (Dijk, Orsato 

and Kemp, 2013). Since such a major market cannot be neglected by any OEM, they have to 

adapt to this development. Other governments are also trying to push the share of electric cars 

in their country, for instance by offering financial incentives. How successful this strategy is 

remains unsure: While Sierzchula et al. (2014) found a positive correlation between incentives 

and electric vehicle adoption, Zhang et al. (2013) only discovered a very weak effect. 

 

• Economic 

Automotive companies face global competition and the general belief is that the intensity of 

competition increased over the last years (Rawlinson and Wells, 2016). New competitors from 

China are entering international markets (Dijk, Orsato and Kemp, 2013), while former US-based 

start-up Tesla Motors gained international attention with 325,000 orders for their new electric 

model in only one week after announcement and is most likely becoming a permanent new 

competitor in the market (Chen and Perez, 2017). For the already established OEMs, challenges 

to keep or increase their market share are significant. For instance offering electric cars requires 

more than a simple replacement of driving technology. It will also lead to great changes in the 

production chain, new system infrastructures and even new business models (Yu et al., 2011). 

One way for these companies to maintain or improve competitiveness is to increase speed to 

market. An earlier product launch enhances flexibility regarding customer preferences and 

eventually results in improved market acceptance and finally profitability (McNally, Akdeniz 

and Calantone, 2011). However, Xia and Li-Ping Tang (2011) found a driver opposing this 
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development. They argued that the increasing complexity of a car requires more development 

efforts, which potentially can even prolong time to market. 

 

• Social 

Customer purchasing behaviour is quite complex for cars, since it is usually a substantial 

financial commitment for the individual. Shende (2014) mentions, among others, personal traits 

like perception, knowledge and lifestyle. Under the pressure of ongoing digitization 

(Kompalla et al., 2017), the term smartphone on wheels was coined by automotive companies 

to emphasise that the car became more than a mere means of transportation and is now being 

integrated into the pervasive technology framework of the internet. The emergence of a term 

like smartphone on wheels shows exemplary the shift in perception of cars to an electronic 

consumer good. 

 

• Technological 

One fundamental technological change is the increasing importance of electric cars, which 

allows new companies to enter the automotive market. These new market entries are possible 

because market entry barriers for electric car companies are significantly lower than they are in 

the traditional combustion engine industry. Especially German car companies like the case 

company made their initial moves to electromobility relatively late, when compared with some 

international competition. However, there are signs these issues are beginning to be addressed, 

even though already under time pressure to keep up with international competition (Altenburg, 

Schamp and Chaudhary, 2015). Technological innovations also reshaped the customer 

perception of an automobile. For example in 2014, Tesla started updating car software over-the-

air, meaning all needed for the update is a mobile internet connection. This contributed to the 

innovative image of the firm and will most likely have an impact on other car companies (Acker 

and Beaton, 2016). This can be seen as another piece of evidence that cars are more and more 

considered as electric consumer devices and that certain innovations have to be implemented to 

stay competitive. 

 

• Environmental 

Environmental considerations are the driver for most political and legal developments 

mentioned in this analysis, aiming at substituting combustion engines with electric cars. The 

reasons for environment protection is however not the same everywhere. While the Chinese 

government is aiming at reducing smog in big Chinese cities, European governments are more 

concerned with the overall climate relevant CO2 emissions (Altenburg, Schamp and Chaudhary, 

2015). Furthermore, in September 2015 great public attention was raised by Volkswagen’s 

admittance to cheating on diesel emissions, eventually increasing public reservations about 

combustion-engine technology (Blackwelder et al., 2016). 

 

• Legal 

Institutions like the EU issued policies which demand OEMs to reduce their car emissions. For 

instance regulation number 443/2009 demands the car manufacturers to reach a threshold of 

maximum 95g CO2/km on average for a new car by 2020 (Ajanovic and Haas, 2017). To reach 
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this average value, innovative solutions have to be developed and it is conclusive that many car 

companies have to substitute a certain percentage of their sales with electric cars to bring down 

their average. 

 

 

Two major themes emerge from the PESTEL analysis as drivers for shortened development cycles. 

Firstly, changed customer behaviour forces the automotive industry to offer new products in a higher 

frequency since the life cycle of a car model generation tends to get shorter. Secondly, innovations that 

change the industry, like introducing electric cars, force companies like the case company to come up 

with own products as fast as possible. Therefore, reducing development time is necessary to not fall 

behind international competition that to some extent already offers such innovations. The two drivers 

are summarized in figure 1. 

 

 

Figure 1: Drivers for Shortened Development Cycles 

 

 

These developments do not only affect the OEM but also its suppliers. The OEM is not just dependant 

on the production capabilities of its suppliers but also on their abilities to come up with innovations 

(Inemek and Matthyssens, 2013). Both are closely connected and an endeavour like an increasing speed 

to market can only be successfully done in cooperation with the supplier. Without the supplier efficiently 

executing EC activities it is difficult for any OEM to achieve significant reductions regarding 

development time (Tuli and Shankar, 2015). The procurement department acts as an interface between 

OEM and supplier and subsequently has a leading role coordinating any mutual undertaking. The 

stakeholders of this work are therefore the procurement department, which issued this investigation in 

the first place, R&D who initiates the ECs and the suppliers who have to implement the respective 

engineering changes. Stakeholders in a wider sense are customers and second tier suppliers. 



6 
 

1.4 Research Focus 
 

Against the background of the need to reduce development time, this thesis aims at investigating its 

impact on procurement and how it is interrelated with engineering change management. Therefore, it 

will be researched how reduced development cycles affect engineering changes and how this in return 

affects the purchasing department. Subsequently, it will be researched which components are in the 

focus of this impact and eventually what the purchasing department can do about it. 

The focus of this work is defined by the following research questions: 

1. How do reduced development cycles affect engineering changes of externally produced 

components? 

2. How does this affect the work of the purchasing department? 

3. Which factors make components prone to experience engineering changes? 

4. What are possible measures the purchasing department can undertake to mitigate adverse 

effects resulting from engineering changes? 

 

1.5 Generalisation 
 

The overarching issues that is researched, namely the effect of shortened development cycles on 

procurement strategy and engineering changes, is not unique for the case company. On the contrary, it 

is rather symptomatic for major, well-established car companies. Since generalization is more applicable 

the higher the similarity of the companies, the findings of this master thesis are presumably transferable 

to other German premium car manufacturers. These direct competitors feel just as well the two drivers 

previously identified. Furthermore, the developments described in the PESTEL analysis are also in 

general valid for many major established automotive firms and therefore the findings are also 

transferrable to them to a certain extent. 
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2. Theory 
 

2.1 Literature Overview 
 

The topic of this thesis deals mostly with the interaction between the procurement department of the 

OEM and suppliers that have to implement engineering changes. It can therefore by characterized as an 

inter-organizational issue. Available literature usually only deals with partial issues and therefore the 

knowledge of different literature streams will be merged within one framework to build up an overall 

understanding of the relationships and inter-dependencies. This will be done in section 2.5. Figure 2 

displays a scheme of this interaction where the dark blue circled boxes identify literature streams needed 

for comprehensive understanding. 

 

 

Figure 2: Literature Streams 

 

 

As it was pointed out in the previous chapter, time pressure to introduce innovations and changes in 

customer behaviour are the driving forces to reduce development time. However, they only serve as a 

background for the latter research and they were already sufficiently covered by the last chapter. This is 

the reason why their boxes only have dashed lines. This literature review builds on the following three 

pillars. Firstly, a necessary understanding of automotive procurement is established to understand the 

industry’s peculiarities and to get an insight on how automotive procurement works in general. 

Secondly, to circle in on the inter-organizational issue, business-to-business (B2B) relationships are 

further investigated to understand the mutual dependencies and the type of relationship between OEM 

and supplier. Thirdly, more knowledge about engineering changes is established to capture the activities 

and processes which are affected by the shortened cycle. 



8 
 

2.2 Automotive Procurement 
 

Procurement is generally an important company activity in every manufacturing firm, but in a sector 

like the automotive industry where OEMs purchase half or even two-thirds of all the parts that make up 

their product, purchasing is even more paramount (Lettice, Wyatt and Evans, 2010). Lockström et al. 

(2010) report that automotive companies usually subcontract a significant share of value adding 

activities to their suppliers and especially first-tier suppliers bring in their innovation development 

capabilities instead of simply producing parts according to drawing. Therefore, the strategic importance 

of purchasing continues to grow, and automotive firms consider supplier integration already in early 

development phases as crucial to stay competitive. Wu, Choi, and Rungtusanatham (2010) observe 

another trend related to that, namely that many purchasing companies tend to more and more give away 

development responsibility to suppliers. However, only a few selected suppliers are chosen, resulting in 

an overall decrease in numbers of suppliers the buying firm has to supervise.  The complex dependencies 

of an OEM on its suppliers and on the suppliers’ suppliers is commonly referred to as supply chain and 

Xia and Li-Ping Tang (2011) even argue that nowadays in the automotive industry there is rather a 

competition of supply chains than a competition of OEMs. These supply chains developed over the last 

few decades by gradually introducing sophisticated logistics concepts, by outsourcing operational 

logistics activities and by making use of internet-based applications. In the automotive industry, 

participants of a supply chain other than the OEM are called tier-n suppliers. Usually larger companies 

are tier 1 supplier that directly deliver to an OEM and are themselves supplied by tier 2 suppliers which 

again are supplied by tier 3 suppliers and so on. Tier 2 suppliers and higher are mostly small and medium 

sized firms (Pavlínek and Ženka, 2010). Suppliers and OEMs are sometimes so closely connected that 

even the term 0.5 tier suppliers was coined for suppliers that significantly contribute to R&D (Gentile-

Ludecke, 2013). Even though the relationship between OEM and supplier can be quite close, 

traditionally in the automotive industry the buying side is perceived as being in the more dominant role 

and corresponding social behaviour, like dominant and commanding demeanour, is generally accepted 

as norm. However, with these new kinds of collaboration, these norms are currently slightly changing 

(Lettice, Wyatt and Evans). Integrating their suppliers’ production and development into the overall 

vehicle creating process can today even be considered the core competence of an automotive OEM 

(Jacobides, MacDuffie and Tae, 2016; Li, 2011). Since it is commonly shared among researchers that a 

focus on core competences is a key factor for competitiveness and profitability (Agha, Alrubaiee and 

Jamhour, 2011), it is only conclusive for an OEM to consider its procurement activities as an important 

strategic lever. All in all, literature shows the paramount importance of the collaboration between an 

OEM and its suppliers. 

To assess which strategy is appropriate for a particular supplier and a particular product, Kraljic (1983, 

cited in Padhi, Wagner and Aggarwal, 2012) developed a purchasing portfolio approach which aimed 

at ensuring delivery reliability while at the same time making maximal use of the buyer’s bargaining 

power. In his model, a matrix with supply risk and potential profit impact as variables identifies four 

distinct categories (van Weele, 2010, pp.195-198) and thus creates a two-by-two matrix, as indicated by 

figure 3. For each quadrant an appropriate procurement approach can be derived. 
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Figure 3: Kraljic Matrix 

Source: Padhi, Wagner and Aggarwal, 2012 

 

 

Gelderman and van Weele (2003), van Weele (2010, p.201) and Wagner, Padhi and Bode (2013) 

describe non-critical products as standard items where companies try to design the procurement as 

efficient as possible since they are neither important from a profit perspective nor from a risk 

perspective. Possible strategies for such items are reducing logistics complexity and reduce the total 

number of suppliers. Wagner, Padhi and Bode (2013) furthermore provide automotive examples for the 

four quadrants: Non-critical items for instance include windscreens, wheels and tire parts. Leverage 

products like the steering system or switches are easy to acquire which is often associated with a variety 

of potential suppliers. Here the OEM can make use of his dominant bargaining position and use the 

competition among the suppliers to drive down purchasing prices. For this approach it can be useful to 

bundle purchasing volumes and actively search for new suppliers. It is an entirely different case for 

bottleneck products like electronic sensors, where substantial supply risk endangers smooth and 

continuous delivery of products. Here the buying firm mainly concentrates on risk mitigation by setting 

up a buffer stock and by spending resources on finding alternative sources of supply. Special focus is 

usually applied to strategic products like the transmission system due to their large profit impact and 

since the supplier can usually not be replaced easily. The supplier for such strategic items must therefore 

be carefully selected. For strategic products, van Weele (2010, p. 196) further differentiates between 

buyer and supplier-dominated segments and explains that in the automotive industry usually 

buyer-dominated constellations are present. The Kraljic matrix is widely known among researchers and 

practitioners and many other procurement models that were developed later are to some extend based 

on it (Gelderman and van Weele, 2003). However, the Kraljic matrix also received criticism by 

academics. Padhi, Wagner and Aggarwal (2012) bring up several points. Firstly, the usage of the 

variables supply risk and profit impact is difficult and secondly, placing items in the matrix is a 

subjective process. Furthermore, having only four different areas is sometimes too shallow for real-life 

cases and interrelations among suppliers are not integrated in the model. 
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2.3 B2B Relationships 
 

A company maintaining multiple relationships with suppliers is part of a network. Researchers have 

proposed several network-based models to explain the resulting inter-dependencies like the IMP 

Interaction Approach or the ARA-model (Hosseine and Dadfar, 2012). From an IMP perspective, B2B 

relationships arise through interactions between companies and affect resources and activities of both 

parties. Every business relationship influences not only the two directly involved actors but also to a 

certain extent the entire business network both are part of. It can even be argued that the interactions of 

companies are at the core of any business and not the individual company’s internal activities (Ford et 

al., 2008). Ten years after Hakansson (1982, cited in Hosseine and Dadfar, 2012) designed the IMP 

model, Hakansson and Johansson (1992, cited in Hosseine and Dadfar, 2012) came up with their ARA 

model. Snehota and Hakansson (1995, p.28-36) explained this model in greater detail. According to 

them a business relationship can be described by three distinct layers where each layer identifies another 

aspect of the respective relationship. These layers are not independent, there is an interplay between 

them even though usually in a relationship one or two layers are more in focus than the other. The three 

layers are activities, resources and actors. Every business relationship influences to some extent the 

internal activities of both parties involved. Their activities become linked when they adapt some internal 

structures to better contribute to the relationship. Even though activity links are intangible they have a 

substantial impact on the relationship. Relationships can also be characterized by the degree how strong 

their resources are tied together. Resources like equipment, manpower or knowledge are brought 

together by the partners and over time these resources become aligned to each other, i. e. they develop 

ties. As a third perspective, business relationships can be described by the respective actor bonds. 

Organizations are more than a collective sum of actors, individuals dealing with another company build 

up a personal relationship with their counterpart which affects the way how they interpret their 

counterpart’s actions and behaviour. Over time, rules on how to interact emerge, putting some 

restrictions on the actors which can be referred to as actor bonds. The three layers are always to some 

extent existing in every business relationship and determine the kind of relationship. 

Even though the terminology for the various kinds of relationships differs, most researchers see a 

continuum of relationships from a rather simple delivery contract to a sophisticated and complex 

interchange. The Kraljic matrix proposes different approaches depending on the position in the matrix. 

The OEM can either balance, exploit or diversify its current position and resulting from that, the 

relationship with the supplier is characterized by the power relation of both parties (Padhi, Wagner and 

Aggarwal, 2012). However, as previously described, soft factors like actor bonds also play a role and 

the power relation can therefore not be the only criteria (Snehota and Hakansson (1995, p.32-34)). 

Balance of power as well as actor bonds are exemplary for two different ways to classify buyer supplier 

relationships, which Tangpong et al. (2015) called relational and power-dependency approaches. 

Relational approaches describe relationships based on the degree of cooperation, commitment of both 

sides and integration efforts. The continuum of relationships therefore starts with relationships where 

actually no relationship is intended and only an exchange of money and goods takes place and ends with 

full scale partnerships where both sides developed trust and commitment to each other. 

Lenney and Easton (2009) consider such strategic commitment between two actors even as an extension 

to the ARA model. 
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In the power-dependency concept, both parties’ motivation to invest in a relationship depends on how 

strongly they need the relationship. So, similarly to the relational models there is a continuum from a 

situation where both parties just need a single transaction to a constellation where each one seriously 

depends on the other. The Kraljic matrix for instance mainly builds on the power-dependency concept 

to describe buyer supplier relationships (Caniels and Gelderman, 2005). 

Kamath and Liker (1994, cited in Lettice, Wyatt and Evans (2010)) as well as Tangpong et al. (2015) 

identified four basic relationship types that can be placed on a relational and a power-dependency 

continuum. However, their types do not always match each other, mainly because in the model by 

Kamath and Liker there exists no constellation where the supplier can be more powerful than the buying 

firm. Tangpong et al. (2015) show that this can be possible and integrate it into their model. Since their 

model considers relational and power-dependency approaches, it will serve as the basis for the following 

classification and is enriched by findings from other authors. The four basic types are closely connected 

to the Kraljic matrix and can be described as follows: 

 

1. Discrete or Contractual Relationship 

Analogous to the relational and power-dependency approaches this is the simplest type of 

relationship. Both parties focus on the exchange itself and are almost not at all personally 

invested. This type of relationship is also sometimes referred to as arms-length, since everybody 

keeps their distance (Gadde, Huemer and Hakansson, 2003). The supplier is seen as a means to 

extend the OEM’s production capabilities and due to low switching costs the supplier can easily 

be exchanged. At the same time, the supplier is also not dependent on one single buyer and 

therefore has no incentive to invest much to maintain the relationship. This type of relationship 

is mainly used to acquire standard or commodity goods which can be ordered via a catalogue. 

Regarding the Kraljic matrix, this relationship is suited for lower left corner items, i. e. non-

critical items. 

 

2. Supplier-Dominant Relationship 

From a relational perspective there is not much in this kind of relationship because the supplier 

is dominating and can exert power over its customer. To reach this position, a supplier must be 

close to a monopolist, for instance by offering a unique value proposition or by keeping 

competition out of the market by erecting market barriers, for instance through patenting 

(Jell, 2012, p.12). Such suppliers are often relatively large companies and they leverage their 

profits by exerting their bargaining power on the expense of the buying firm. In this kind of 

relationships, the customer usually depends on its supplier to a large extent and has to comply 

with his conditions. 

 

3. Buyer-Dominant Relationship 

Again, relational aspects as described by Tangpong et al. (2015) can be neglected for these 

relationships since the buyer clearly dominates the supplier. Analogous to a supplier-dominated 

relationship the more powerful party is often a large corporation and the supplier has great 

interest in keeping the current contract. This relationship is clearly connected to the leverage 
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approach from the Kraljic matrix and therefore the same strategies are applied by the OEM to 

exploit the status quo. Lettice, Wyatt and Evans (2010) further refined this category of 

relationships by introducing the concept of child and mature relations. While a child supplier 

requires close guidance and hardly develops own solution for the customer, a mature supplier 

is much more capable. Here the customer is still in the dominant position but the supplier enjoys 

some freedom and is expected to develop systems on his own and to make suggestions to the 

OEM. 

 

4. Strategic or Bilateral Partnership 

OEM and supplier have invested into a partnership which is therefore characterized by a high 

degree of relational commitment. For both sides it is rather difficult to switch and replace the 

current partner or it might not even be possible at all. Each one of them is aware of his 

importance to the other side and consequently pursues a close long-term collaboration with joint 

endeavours and high reciprocal commitment. They depend on each other and share the benefits 

resulting from their joint undertaking. This relationship type clearly corresponds to the strategic 

quadrant of the Kraljic matrix. An alternative terminology for this relationship is to classify the 

supplier as full-service provider, or as relationship between equals. The supplier has the 

necessary skills and capabilities to develop subsystems on its own. Partnerships are rather rare 

in the automotive industry because of the high coordination costs that accrue and is therefore 

only reserved for carefully picked suppliers. Lettice, Wyatt and Evans (2010) see the motivation 

for partnerships in the possibility for the purchaser to share market risks and to improve 

performance regarding cost, quality and reliability. Nevertheless, they also argue that many 

partnerships are only partnerships by name and are actually buyer-dominated relationships 

where performance improvements only come at the supplier’s cost for example by making the 

suppler increase inventory to meet sophisticated logistics requirements. 

 

According to Tangpong et al. (2015) the four relationship types above can basically be found in many 

typologies from different authors and are often only described by the power situation. Furthermore, 

Tangpong et al. (2015) follow a more consequent relational approach. For each of the four basic types, 

of which three have low and one has high relational bonds, a respective relational counterpart can be 

found. These additional four relationship types are described in the following: 

 

5. The corresponding counterpart for a low-relational, discrete relationship can be described as 

voluntarily contribution. Here, both parties have no strategic necessity to cooperate but they 

freely choose to do so. This can lead to a comparably very open communication and a potentially 

“true” partnership. However, this relationship type is not very common yet and is also scarcely 

researched academic-wise. 

 

6. By increasing relational bonds, a supplier-dominant relationship becomes a supplier-led 

collaboration. In this collaboration, the supplier is still in the more powerful position but has 

less incentives to exploit this advantage. Their collaboration is characterized by cooperation and 
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a long-term perspective and eventually has to be initiated by the supplier who usually has 

enough choices with whom he wants to collaborate. Once a collaboration is established, the 

buyer tends to adjust his products and processes to fully make use of the suppliers’ expertise. 

 

7. A buyer-led collaboration is more or less a reversed supplier-led collaboration and serves as 

counterpart for buyer-dominant relationships. To be able to collaborate and in order to have 

enough internal resources to maintain this relationship, the purchasing organization tends to cut 

the total number of suppliers. The buyer still has influence, not only financially-wise, over the 

supplier activities. Furthermore, he steers the relationship and attempts to secure benefits that 

are higher than if both parties were not collaborating. 

 

8. A partnership with low relational bonds is called a competitive or a win-lose partnership. Both 

parties somehow depend on each other and therefore have to continue their existing business 

relation. They are trying to gain control over the other and thereby become the dominant partner, 

however, due to the power balance this is not an easy endeavour. If one party is successful in 

the power-play, the relationship turns into a buyer or supplier-dominated relationship. 

 

 

When these four new relationship types are added to the four basic ones, a new three-dimensional matrix 

can be created, based on the relational dimension on the z-axis, and supplier dependence and buyer 

dependence on the x and y-axis. Tangpong et al. (2015) envisioned this as shown in figure 4. 

 

 

Figure 4: Extended Relationship Typology 

Source: Tangpong et al. (2015) 
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2.4 Engineering Change Management 

 
Almost all manufacturing companies, especially those that develop complex products, see their products 

and its components evolve during the development process and it is rather unlikely that a finally 

designed component stays untouched until the end of the entire product lifecycle (Wasmer, Staub and 

Vroom, 2011). Engineering changes have to be distinguished from what can be considered normal 

changes during the development process. These kinds of changes happen on a regular basis and are part 

of the normal iterative development process and it is important to note that during this process the 

developers do not consider their product to be finished. Engineering changes happen after this iterative 

process, to components that are supposed to be finally developed and where the purchasing department 

has used the specifications to tender the component (Jarrat et al., 2011). An engineering change can 

therefore be defined as a modification in material, function, dimension or fit of a part that has already 

been released for purchasing. The alteration itself can be of any type or size and can take any amount of 

resources (Shankar, Morkos and Summers, 2012). In recent years engineering changes have gained 

attention within academic literature. Jarrat et al. (2011) report that while at the end of the 1990s only 15 

relevant academic papers were found, the amount of research has risen steadily which is also confirmed 

by Hamraz, Caldwell and Clarkson (2013) who analysed a total of 427 papers about engineering change. 

They furthermore agree with Wasmer, Staub and Vroom (2011) that ECs are to a certain extent 

inevitable and are commonplace in the automotive industry. The latter mentioned authors also provide 

some hard figures, stating that an OEM deals with more than 100,000 single engineering changes per 

year, even though it has to be admitted that the counting method varies per company and such numbers 

are therefore not directly comparable. Even though these figures were from 2005 there is no reason to 

believe that this number has decreased since then. On the contrary, Sivri and Krallmann (2015) report 

in their study that at Volkswagen the number of ECs increased by roughly 300% from 2010 to 2013. 

Within companies, dealing with engineering changes does not seem to be very popular among 

employees. In their comprehensive literature review, Jarrat et al. (2011) trace this back to the 

circumstance that most developers are more interested in working on new products. ECs are therefore 

perceived as having a lower status and are in the end not associated with something positive, the authors 

even refer to it as necessary evil. Engineering changes interrupt the routine processes and depending on 

the timing and type of change eventually lead to a considerable amount of cost. Additionally, ECs can 

extent the lead time of product development and it may take more than 100 days to evaluate and 

implement them (Shankar, Morkos and Summers, 2012). 

Reasons that cause engineering changes are manifold. Many companies leverage their already existing 

product and component portfolio by adapting from the parts used there. Thereby they can take a shortcut 

in the development process and reduce costs as well as risks. It can be argued that in these cases classical 

new product development is turned into engineering change activities. Adapting or improving already 

existing parts are together with mistake correction the main motivation to issue ECs. Broadly speaking, 

engineering changes can be classified as emerging, meaning they are a direct result of the product itself, 

or as initiated when an external stakeholder triggers them (Jarrat et al., 2011). An emerging EC is for 

instance present when the component has quality deficiencies or suffers from a mistake or a glitch 

(Koufteros, Rawski and Rupak, 2010). External stakeholders can be customers that change their 

preferences, or legislation adapting current regulations (Sivri and Krallmann, 2015). Other external 
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examples are feedback from manufacturing concerning the manufacturability of the component, a 

supplier suggesting changes, or a competitor releasing a product that requires an appropriate answer 

(Wasmer, Staub and Vroom, 2011). An alternative classification of ECs could be by urgency, meaning 

if an engineering change needs to be implemented immediately or if it is acceptable to wait until a more 

convenient time (Jarrat et al., 2011). However, in general ECs are rather urgent and have to be 

implemented as fast as possible, resulting in even more time pressure if the change causes additional 

errors (Ström, Malmquist and Jokinen, 2009). 

As it is apparent from the term engineering change, the product development department is heavily 

involved with the creation and processing of ECs. However, the purchasing department as the link 

between the company and its suppliers does also play a vital role for all purchased parts. Koufteros, 

Rawski and Rupak (2010) consider the interaction with the supplier as crucial for engineering changes. 

Every EC for purchased parts involves the OEM as well as the supplier and only by shared knowledge 

and joint problem-solving can the issue be best addressed. According to them, another beneficial 

approach is the use of cross-functional teams, for instance a team consisting of employees from 

development and purchasing. Wasmer, Staub and Vroom (2011) add that with the increasing importance 

of supply chains it becomes even more paramount for an OEM to communicate engineering changes 

along this chain, which classically falls into the responsibility of the procurement department. When 

communicating ECs along the supply chain, a key obstacle are different IT systems used by the different 

participants which are not always 100% compatible. As a consequence, data has to be registered 

manually which leads to inefficiencies and are possible roots for mistakes. 

Engineering changes are usually processed within the framework of engineering change management 

(ECM). ECM deals with organizing, managing and controlling the engineering change process (Kocar 

and Akgunduz, 2010). Based on Kocar and Akgunduz (2010) and Wasmer, Staub and Vroom (2011), 

the following main steps of this process were identified and are additionally displayed in figure 5. The 

dark grey arrows indicate the responsible department, while the white ones describe the respective 

activity. Furthermore, the entire process is steered by a coordinator. 

 

 

 
Figure 5: ECM Process 

Source: Based on Kocar and Akgunduz (2010) and Wasmer, Staub and Vroom (2011) 
 

 

 

1. As explained earlier, changes can emerge or be initiated by a variety of triggers. Therefore, 

change potential can be identified by any department, in practice usually by development, 

production, sales or by partners from outside the organization like suppliers. The coordinator 

ensures the potential is further processed. 

 

2. The change opportunity needs to be assessed by a capable authority which is usually someone 

with development experience. If possible more than one solution is being developed. 
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3. The engineering change request is then together with all necessary information officially 

submitted to the Engineering Change Board. Usually information about the changed attributes, 

reasons for the change as well as technical drawings are required. 

 

4. The Engineering Change Board reviews the proposed change and its impact on the component 

in question and possible interactions with other components. The engineering change board is 

a cross-functional team consisting of members from affected functional departments. The 

review process is very time-intensive since the board has to communicate simultaneously with 

a multitude of stakeholders. Eventually the board approves or rejects the EC request. 

 

5. In case the change is approved, the coordinator notifies the relevant departments. If the changed 

part is a purchased one, the procurement department gets in touch with the supplier. 

 

The sooner an EC process is started within the development cycle, the better it can be handled. Jarrat et 

al. (2011) report that the cost of change implementation increases by the factor of 10 for each major 

development step. To introduce engineering changes as described above seems relatively simple. 

However, in practice it is a complex endeavour that often causes problems. Working on ECs can bind 

up to half of the overall engineering capacity which can mainly be attributed to the diligent checking of 

potential interactions (Kocar and Akgunduz, 2010). An EC that is interconnected with many other parts 

can cause other ECs to emerge, which is a phenomenon known as change propagation (Hamraz, 

Caldwell and Clarkson, 2011), or as change avalanche (Koh, Caldwell and Clarkson, 2012). Change 

avalanches are more likely for complex products where the different components assumingly have a 

higher degree of internal connectivity, but they can also appear for seemingly simple parts. According 

to Kocar and Akgunduz (2010), if such an avalanche is set off, implementation time for the EC and its 

related follow-up ECs is prolonged. As a consequence, a lot of changes have to be implemented 

simultaneously which increases the need for coordination and prioritization. Figure 6 also shows 

intermediate patterns between a singular EC and an EC avalanche. An engineering change can show 

ripple or blossom patterns, meaning the number of changes can be controlled and implemented within 

an expected time frame, marked by a t in the diagram. An avalanche on the other side takes substantially 

longer or might even further escalate endangering the entire project (Jarrat et al., 2011). 

 

 

 

Figure 6: Patterns of Change Propagation 

Source: Eckert et al. (2004) cited in Jarrat et al. (2011) 
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2.5 Establishing the Theoretical Framework 
 

The interplay of the previously mentioned three literature streams serves as basis for this thesis. The 

basic links between them are as follows: 

The automotive industry is a specific industry characterized by sophisticated supply chains and in this 

business environment various B2B relationships between OEM and supplier exist. For all purchased 

parts it can be expected that engineering changes occur after final component release which have to be 

negotiated and coordinated with the supplier. This is the job of the procurement department and the 

outcome of such negotiations assumingly depends on the kind of relationship the supplier has with the 

OEM. Implementing engineering changes is usually a nuisance, which is why the purchaser either 

depends on the goodwill of the supplier or must have some kind of influence over him to have leverage. 

Otherwise the supplier can ask for disproportionate expense compensation or delivers late or even not 

at all. For further research purposes the current literature findings are merged within a framework, as 

demonstrated in figure 7. The proposed framework, in the following called Purchasing Engineering 

Change Matrix, is inspired by the Kraljic matrix and is also a two-dimensional grid. Components can 

be assigned a place within this matrix. 

 

 

Figure 7: Purchasing Engineering Change Matrix 

 

 

Like in the Kraljic approach, risk is displayed on the x-axis. Engineering change risk can be considered 

analogously to Kraljic’s supply risk. In the Kraljic matrix supply risk is a combination of market risk, 

performance risk and complexity risk (Wagner, Padhi and Bode, 2013). In the proposed purchasing 

engineering change matrix, risk is a combination of occurrence risk, i. e. the risk that an EC appears in 

the first place, impact risk, i. e. the direct financial costs for implementation and EC propagation risk, 

i. e. the risk that an engineering change avalanche is set off. Furthermore, the author of this thesis 



18 
 

assumes that some components are in general more likely to experience changes than others, depending 

on their nature. Which components belong to this group remains open for investigation and part of this 

thesis is to answer this question. The highest risk comes from possible change avalanches and if it is 

suspected already from the beginning that a certain component might cause one, preventive counter 

measures have to be introduced. A small change risk on the other hand might need no preventive action 

at all, if an EC appears it can usually be implemented within a reasonable time frame for reasonable 

costs. Risk always has to be assessed in advance and in cases where no historical experience can be 

used, risk assessment is unavoidably subjective. 

The y-axis indicates purchasing influence, meaning to what extent the OEM’s procurement department 

can somehow influence the supplier regarding ECs. The term influence is understood against the 

background of power-dependency and relational perspectives. Influence can arise from both, from either 

being in a more powerful position with the supplier depending on oneself or from having some kind of 

collaboration where the supplier values or at least takes into consideration the OEM’s input. Both 

perspectives are considered because both provide the purchasers with an angle to negotiate. The different 

possible relationship types previously identified in section 2.4 were ranked according to this definition 

of influence. The OEM’s purchasing department has the least influence in a supplier-dominated 

relationship and has to accept the supplier calling the shots. In a discrete or free will relationship 

purchasing influence is higher in the sense that the OEM still cannot impel any engineering changes but 

does not depend on that particular supplier and might be able to replace him. In a supplier-led 

collaboration the supplier is in the more powerful position, however, due to high relational bonds, OEM 

procurement is taken seriously and can make its perspective noted. Therefore, purchasing influence is 

considered to be higher than in the hitherto mentioned relationships. In a competitive win/lose 

partnership both side’s power position is balanced but since both parties need each other the supplier 

has to listen to the buyer. Within strategic collaboration relational aspects and mutual dependency are 

high and both sides have to work jointly regarding shortening development time and implementing 

engineering changes. The OEM finally takes the lead in buyer-led collaborations and buyer-dominated 

relationships and hence has great control over changes here. 

Furthermore, in the matrix three differently coloured areas are visible. The grey area indicates low 

engineering change risk and components within this area are not critical from an engineering change 

perspective and hence no action is needed from an EC standpoint. The blue area indicates high EC risk 

but at the same time purchasing influence is high. With high purchasing influence, the buying side has 

still enough power to make sure the supplier implements an EC timely and cost efficiently. Analogous 

to the Kraljic matrix, where action recommendations exist for every matrix area, a general 

recommendation was given in figure 8. Ensure efficient EC implementation is the given recommendation 

here to cope with the high EC risk and aims at leveraging the high purchasing influence. The red area is 

the most critical one; here high EC risk meets low purchasing influence. Components within this area 

might cause the most problems since the purchaser has less possibilities to enforce his wishes. Therefore, 

depending on the component, a solution must be found for how to deal with the expected detrimental 

EC impact, which is expressed by the respective statement in figure 8. Research question 4 deals with 

this questions and possible solutions are presented in section 5.4. 
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3. Methodology 
 

3.1 Research Design 
 

Reduced development cycles as well as engineering changes require intensive cooperation of all 

participants. To understand how employees cope with this situation, a qualitative approach is well suited 

(Yin, 2015, p.3). This approach explicitly takes the view of the employees into account and considers 

the entire contextual setting (Yin, 2015, p.9). Bryman and Bell (2015, p.26-27) differentiate in general 

between quantitative and qualitative research strategies, where a qualitative strategy is focused more on 

words instead of numbers. According to these authors, qualitative approaches are often inductive, in 

contrast to deductive, meaning that theory is generated from empirical findings. However, there is no 

clear distinction between both approaches and inductive approaches can entail deductive elements, 

meaning that it builds on already existing findings and an initial hypothesis or reasoning (Bryman and 

Bell (2015, p.13). A similar view is taken by Dubois and Gadde (2002) with their concept of systematic 

combining which is based on the concept of abduction, meaning that the researcher switches iteratively 

between theory and empirical conclusions. In systematic combining the researcher goes back and forth 

between the empirical world, the developed framework, the case and theory to match theory and 

practice. This is close to the approach that is taken for this thesis. It builds deductively on the literature 

findings from chapter 2 where a connection between reduced development cycles and engineering 

changes was assumed and literature findings were merged within the framework of the purchasing 

engineering change matrix. Together with the empirical findings from chapter 4 an inductive approach 

is applied in chapter 5 to find answers to the research questions. Sandberg and Alvesson (2011) propose 

an alternative point of view and following their classification this thesis can be categorized as track 

bound since it builds on already existing literature. It can be further defined as neglect spotting since 

this interplay of shortened development cycles, procurement and engineering changes is not really 

researched so far and with this research the current literature would therefore be usefully expanded. This 

approach is also called incompleteness strategy by Locke and Golden Biddle (1997). 

A single organization is at the focus of this thesis and therefore the chosen research design is a case 

study. A case study explicitly looks at the complexity and peculiarities of a given case which makes the 

entire approach popular among business researchers (Bryman and Bell (2015, p.59). How and Why 

questions, like the research questions from section 1.3, can be answered by a case study (Yin, 2009), 

and therefore a case study seems to be the best research design for this thesis. In general, a case study is 

often conducted within qualitative research (Bryman and Bell (2015, p.60). Concerning engineering 

changes, Kocar and Akgunduz (2010) additionally report that industrial case studies are typical for 

research within that field. The case study for this thesis can also be categorized as an instrumental one, 

following the distinction of Stake (1995, cited in Bryman and Bell (2015, p.60)). Such a case study uses 

the case at hand to understand a broader issue. In this thesis the investigations at the case company serve 

to generate knowledge about the interplay of reduced development cycles and engineering changes and 

its impact on purchasing.  

Case studies as a research design regularly receive criticism from academics (Gerring, 2006), which is 

similar to general criticism of qualitative research (Bryman and Bell (2015, p.408-409). Flyvbjerg 
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(2006) documents the most important ones and explains why they are misunderstandings in his view. 

They are relevant here because some of them might be hold up against this case study. For example, 

theoretical knowledge, meaning context-independent knowledge, is often considered to be more 

valuable than practical knowledge, meaning context-depending knowledge, which is usually the case in 

case studies. Flyvbjerg (2006) argues here, that especially within human affairs there are no universals, 

and therefore context-dependent knowledge possesses value. This line of argument is followed for this 

thesis and it is expected that from the real situation at the case company a lot can be learned to answer 

the research questions. Another point of criticism is that a case study is not suited for generalization, 

meaning that from the situation of the case study no general conclusions can be drawn. Yin (2011, p.18-

19) rebuts this argument by pointing out that there are 2 types of generalization. According to him, many 

people understand generalization as statistical generalization and here indeed one case is not sufficient 

to draw conclusions about the entire population. Analytic generalization on the other hand reveals the 

underlying logic of a case and this logic might be useful within other contexts. This thesis is following 

such an analytical generalization approach and the findings might therefore be transferrable to other 

companies that encounter a similar situation. 

According to Bryman and Bell (2015, p.394-395), reliability and validity are key concepts when it comes 

to evaluating business research. Only when findings are consistent and high integrity is maintained when 

drawing conclusions, the outcome can be called scientific. However, reliability and validity have to be 

adapted to be useful for qualitative research. Based on Lincoln and Guba (1985, cited in 

Bryman and Bell (2015, p.395-398) and Guba (1981, cited in Shenton, 2004), for this thesis the 

following concept of trustworthiness is used which can be divided into four areas: 

• Credibility: Comparable to internal validity, is what the interviewer understands the same as 

what the interviewees intended to say? 

• Transferability: Comparable to external validity, are the findings generalizable to other 

contexts? 

• Dependability: Comparable to reliability, are the findings repeatable at other times?  

• Confirmability: Comparable to objectivity, has the researcher contaminated the findings in some 

way? 

 

How these evaluation criteria will be applied in the context of this thesis will be explained in the next 

section. It should be noted that other sets of evaluation criteria exist but the aforementioned one seems 

to be standard within qualitative research. This assessment is based on Bryman and Bell (2015, p.399) 

who report that other criteria were proposed as possible alternative to this one. 

 

3.2 Research Method 
 

According to Buchanan (2012), interviews are a popular method for qualitative research. Regarding the 

type of interview, a semi-structured approach seems to be the best choice for this case study. For a semi-

structured interview, the researcher prepares an interview guide. The interview guide is not as specific 
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as a set of questions used in quantitative research and thereby leaves some flexibility. For that purpose, 

the interview guide identifies relevant themes that should be covered in the interview and following the 

response of the interviewee the interviewer steers the conversation (Taylor, Bogdan and De Vault, 2015, 

p.122-123; Bryman and Bell (2015, p.473-476)). It is possible and even advisable to update the interview 

guide after the first interviews if relevant new information is collected (King and Horrocks, 2010, p.37). 

The interview guide used for this thesis can be found in appendix A. Whenever possible, the interview 

was audio-recorded; however it was promised to not transcribe the interviews due to confidentiality 

reasons. When recording was not possible, notes were taken during the interview and immediately after 

the meeting these notes were extended to create a detailed document. To increase interviewee 

responsiveness and to make them feel as comfortable as possible all interviews were held in the 

interviewees’ native language which is German. This is not considered to be a problem because it is also 

the author’s mother tongue and since he is also fluent in English translational misunderstandings are 

minimized. 

To meet the evaluation criteria established at the end of the previous section the following was done: 

• Credibility 

A dual approach was undertaken to ensure that the interviewer understands the interviewees’ 

point of view. First, the detailed notes were shown to the interviewees to verify them. 

Additionally, the findings from the interviews were discussed with the supervisor of this thesis. 

Since he is also an expert in the field of engineering changes, possible misunderstandings could 

be revealed and where necessary the interview partners were asked again for clarification.  

Furthermore, the author of this thesis stayed with the company for several months and is familiar 

with the company-specific terms and culture. 

 

• Transferability 

To ensure that findings hold within another context, the researcher should provide a thick 

description, meaning a thorough analysis of the matter (Geertz 1973, cited in Bryman and Bell 

(2015, p.398). To provide a thick description, the issue will be looked at from different angles 

by conducting interviews with employees from different functions. More details about this can 

be found in the next section. Additionally, section 4.1 provides in-depth contextual information 

based on an initial expert interview to enable the reader to assess if transferability is given in a 

certain case. 

 

• Dependability 

To make the findings as reliable as possible is a challenge in social science since the exact 

situation cannot be repeated. To get there as close as possible, all relevant information is 

documented. The interviewees are introduced in the next section and all detailed notes are 

stored. 

 

• Confirmability 

To be as objective as possible, literature recommendations about how to conduct a good 

interview were considered. For instance, an interviewer must avoid leading questions (King and 

Horrocks, 2010, p.51). Similar to the issue of dependability, confirmability was tried to be 
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achieved by documenting all relevant information as transparent as possible. To reduce 

researcher bias the interview guide was pilot tested, meaning after its initial creation a first test 

interview was conducted with an expert and subsequently the guide was revised. 

 

Another challenge of interviews as a research method is the social desirability bias, meaning that instead 

of giving their true opinion, interviewees respond with what they consider the socially desired answer 

(Bryman and Bell (2015, p.226). While this is probably more the case for morally sensitive topics it can 

still be relevant for this thesis, for instance when interviewees revise their role in the story to appear 

good or strong. As a counter measure it is attempted to ask potentially sensitive questions in a neutral 

way, so for example instead of asking: “How would you do…?” the question is rephrased to “How could 

someone do…”. 

 

3.3 Interviewees 
 

Table 1 shows the 18 employees at the case company that were interviewed for gathering the empirical 

data. Interviewee 1 was interviewed two times because the first interview was conducted as an in-depth 

interview to create an initial understanding of the issue at the case company and the outcome of this 

meeting are documented in section 4.1. Later the same person was interviewed again when the interview 

guide was established. Interviewee 2 served as partner for the pilot phase because of his great work 

experience. 

To gain sufficient and comprehensive knowledge, employees from different functions with different 

responsibilities were interviewed. In general, three interviewee groups were asked to participate, namely 

purchasers, developers and employees that are in coordinating functions. How they are related to each 

other will be shown in the next chapter. Even though this thesis only looks at the purchasing department, 

it is necessary to also interview developers because they are triggering the entire engineering change 

process and their work influences how purchasing works with engineering changes. Table 1 also 

indicates the interviewees’ relevant work experience. All interviewees had more than 2 years of 

experience and all opinions were equally taken into account. However, as it turned out, employees with 

more experience tended to give more comprehensive answers and often provided more background 

information on how engineering change issues were dealt with over time. 

For its car projects the case company is organized by six engineering disciplines, like powertrain or 

interior parts. Due to anonymity reasons, not all disciplines will be listed here. In order to get a 

comprehensive view, all engineering disciplines for a car were considered for interviews. Therefore, 

purchasers and developers from all six disciplines were heard. The interviews lasted between 30 and 60 

minutes. The purchasing engineering change matrix was used during the interviews, especially for 

research question 2 and 3, to reveal the role of the business relationship on engineering changes. 

After conducting the interviews, a lot of textual information was created. Chapter 4 will present this 

information in an aggregated way and will categorize it per interviewee group, which are purchasers, 

developers and employees from coordinating functions. 
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Number 
Position within case 

company 
Relevant Work Experience Date of Interview 

1 Coordinating Function 4 years 
02.03.2018 

16.04.2018 

2 Coordinating Function 16 years 21.03.2018 

3 Purchaser 2 years 26.03.2018 

4 Coordinating Function 12 years 26.03.2018 

5 Purchaser 3 years 28.03.2018 

6 Coordinating Function 3 years 28.03.2018 

7 Developer 8 years 29.03.2018 

8 Coordinating Function 26 years 03.04.2018 

9 Purchaser 4 years 05.04.2018 

10 Purchaser 2 years 05.04.2018 

11 Purchaser 10 years 05.04.2018 

12 Developer 7 years 09.04.2018 

13 Developer 22 years 09.04.2018 

14 Purchaser 7 years 10.04.2018 

15 Coordinating Function 6 years 11.04.2018 

16 Developer 24 years 11.04.2018 

17 Developer 22 years 17.04.2018 

18 Developer 17 years 18.04.2018 

 

Table 1: Interviewees 

 

 

3.4 Ethical Considerations regarding Methodology 

 
Diener and Crandall (1978 cited in (Bryman and Bell (2015), p.128) identified 4 areas that are critical 

for ethically conducted business research. They are listed in the following and it is stated how they were 

dealt with within the research of this paper: 

• Harm to Participants: 

Due to the nature of interviews, physical harm was no issue at any time. Potential harm for the 

further development of the interviewees, for instance their career prospects, can also be 

excluded since all of them remain anonymous. Furthermore, from the information that was 

given about them it is impossible to conclude their identity. 
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• Lack of Informed Consent: 

The interviewees were first contacted by mail and it was explicitly asked if they are willing to 

participate in an interview for a master thesis, therefore the ultimate purpose of the interview 

was clear to everyone. At the beginning of the interview, it was also explicitly asked if it is okay 

to audio-record the conversation and it was offered to do the interview without it. All in all, the 

interviewees were informed about the nature of this research. 

 

• Invasion of Privacy and Deception: 

The first one was not an issue due to the strictly work-related topic of this research and the 

second one was covered by the transparency described in the previous bullet point. 
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4. Empirical Results 
 

4.1 Contextualizing the Empirical Findings 
 

To understand the situation at the case company, a brief introduction into how purchasing activities are 

organized within the firm is needed. In general, for all car projects the development department follows 

a development process that consists of various milestones like finishing design or building the first 

prototype, an overview of all the milestones cannot be provided here due to confidentiality reasons. 

Within this development process the developers have to define and specify all components needed for 

the car project. At some point within this process, the purchasing department takes the current version 

of the developed component specifications and tenders the component, provided the component has to 

be procured from a third party. The closer these specifications are to the final version of the component 

that ends up in series production, the higher is the so-called data maturity. As it was explained earlier, 

all changes that happen to a component after it was tendered are done through engineering changes. So, 

for example, having a low data maturity means that at some time after a contract was signed for a 

component, it becomes clear that this component has to look substantively different. However, the 

buying company only has a contract for the specifications that were available during the tender. 

Therefore the OEM issues engineering changes that the supplier has to implement, so that eventually 

the supplier’s component looks like the one actually needed. The developers explain the technical details 

to the supplier while the purchasers are in charge of the overall EC negotiation. The case company is 

organized as a matrix organization, meaning that the developers and purchasers are grouped by 

functional teams, each team responsible for one component. When a new car project is launched, it 

requires the collaboration of all functional teams whose components are needed for this project. The 

coordinating employees constitute the needed interface for this within the matrix organization. They 

work for one project and steer the collaboration between the developers and purchasers, for instance by 

organizing reconciliation rounds where all participants meet and discuss arising issues. 

The expert interview was conducted to initially dive into the topic and see how the case company deals 

with the reduced development cycle. The outcome of this interview is summarized in the following: 

As indicated in the first chapter, employees at the case company are aware that the two identified drivers, 

namely changing customer behavior and the pressure to introduce industry-changing innovations 

quickly, will affect their company. Therefore, the firm reduced the development cycle and is currently 

in the middle of a car project that uses this shortened cycle. However, from an engineering change 

management perspective this reduction aggravated the situation to a certain extent. In order to reduce 

development time, it made sense for the company to leverage its already existing product portfolio. 

While a new innovative car model requires parts that have to be developed from scratch, there are always 

some components from already existing models that can be reused for the new model. Wipers, some 

exterior and interior design parts as well as steering wheels are examples for components that are used 

in current cars as well as in future car models. The case company has already a lot of car models in the 

market and where possible, already early in the development process, components were taken from 

existing models and were additionally used for the upcoming car models. These components will in the 

following also be called take-over parts. Since take-over parts are already fully developed, the case 
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company was able to tender these components comparably early and thereby speeded up the entire 

process. 

However, by doing that new challenges arose. The components were tendered so early that at that point, 

in some cases, it was not yet certain which specifications would be needed eventually. And for some 

components it later turned out that the actual specifications were quite different and that a lot of 

adaptations were needed to make the component fit to these actual specifications. This adaptation can 

be considered the first wave of change in figure 8.  

Notwithstanding these previously described peculiarities, regular engineering change management also 

occurs after this first wave and has to be managed by the procurement department. Regular engineering 

change management stands for all changes that happen to a component over time after it was tendered 

and a supplier was selected, or in the case of take-over parts after the first wave. This process was 

described in greater detail in section 2.4. Based on experience within the case company, every car part 

is changed, often even multiple times. This second category of change can be considered the second 

wave of change for take-over parts as shown in figure 8. For the expert it seemed possible that with 

reduced development cycles in general more change activities will be caused and therefore the entire 

issue is currently pressing in the procurement department. 

 

 

Figure 8: 2 Waves of Changes for Take-Over Parts 

 

 

As part of this first interview the proposed purchasing engineering change matrix was scrutinised for 

the first time. The first feedback was positive, the matrix seems to make sense and it definitely touches 

relevant issues. The interviewee mentioned that the matrix is relevant for the topic of engineering 

changes because he assumed that the company might be forced to allocate more capacity to ECs in the 

immediate future due to reduced development cycles. 
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The empirical results of the following sections are based on the interviews that were conducted. The 

interviews were listened to again, provided they were recorded, and the main findings were written 

down. The findings that were considered relevant were then aggregated, meaning that similar findings 

were subsumed under one statement and it is indicated in the second column of the following tables how 

often this statement was made, to enable an assessment of how relevant a certain point is. The findings 

from the interviews are presented for each interviewee group which is necessary, because depending on 

the topic, the 3 groups had slightly different opinions which proved to be valuable for the later analysis. 

To present the findings in tables was considered the best way to display the great amount of textual 

information that was generated by the interviews. The findings are subsequently analysed in the next 

chapter. In each following section the interview findings from one interviewee group are presented. 

 

4.2 Empirical Results Purchasers 
 

The interviews with the 6 purchasers yielded the outcome presented in table 2, table 3, table 4 and table 

5. The four tables correspond to the four research questions and the topic of each research question is 

briefly indicated in the blue first row. A summary of the main findings from the purchasers is provided 

hereby: 

With a shorter development cycle there seems to be a risk to have lower data maturity when the 

purchasers tender the components. Especially when working on an innovative project, more ECs are 

expected to arise and with more ECs overall costs will increase since the supplier has an improved 

negotiation position during EC negotiations. It seems especially components that are connected to a lot 

of other components receive the most engineering changes. The purchasers therefore wished for a more 

efficient reconciliation process with their company-internal counterparts to reach agreements to face 

these challenges. 

 

1. Link between reduced Development Cycles and ECs 
Number of 

Interviewees 

Reducing development time leads to less mature data / poorer defined specifications at the point in time 

when the component is tendered which eventually leads to more ECs when data is getting more mature 

over time and the technical specification subsequently has to be adapted 

5 

Not all processes have potential to be shortened, e. g. the supplier procuring his tools or building up 

facilities; other processes have to compensate for that 
3 

If we do not adapt the way we work, we will have more ECs 2 

When working on an innovative project it is natural that not everything works right from the beginning. 

Consequently, it is natural that more ECs have to be implemented to compensate for this. 
2 

When reducing the cycle, a lot of assumptions have to be made and not all of them turn out to be true 2 

We tender components based on specifications we know are lacking adequate detail; one motivation to 

do that is to save development capacity and also to speed up the process and make use of economies of 

scale; adapting the product to the final version causes a lot of ECs 

2 

 

Table 2: Empirical Results from interviewed Purchasers for Research Question 1 (continued on next page) 
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It depends our processes but probably there will be more ECs due to reduced development cycles 1 

Cutting the numbers of loops or reviews to speed up the process can lead to less mature data 1 

We try to keep all options open as long as possible, therefore we might not have capacity to reach the 

needed maturity level everywhere 
1 

Regardless of a reduced development cycle there are always challenges regarding data maturity 1 

 

Table 2: Empirical Results from interviewed Purchasers for Research Question 1 (continued from previous 

page) 

 

 

2. Impact on Purchasing Department 
Number of 

Interviewees 

The business relationship is not constant throughout the development cycle: 

Before a contract is signed, the purchaser has usually several supplier options and can leverage the 

competition among them; after a supplier is selected the relationship changes because the case 

company cannot replace the supplier easily especially when big and expensive tools are involved, the 

supplier’s power increases thereby 

6 

Loosing leverage after signing the contract leads to increased costs through ECs; supplier uses his 

leverage in EC negations to drive up prices 
5 

The kind of business relationship does not affect EC implementation; when ECs are necessary from a 

technical standpoint the supplier is willing to implement them 
3 

At the point in time when the supplier starts ordering his tools the number of ECs decreases since 

changes now also affect the costly tools 
2 

Relationship with the supplier is collaborative 2 

The best negotiation angle for ECs is potential future business, meaning the purchaser lets the supplier 

know that his behavior regarding the current ECs is considered in the future when new components are 

tendered 

2 

Pressure to implement ECs as fast as possible, time frame for negotiations is rather short 2 

For the components I am responsible for we never replaced the supplier since this is too expensive 2 

Suppliers anticipate the ECs and initially apply with a low price which they intend to increase through 

ECs 
2 

There are so many ECs that they cannot really be negotiated, most of them are minor changes  1 

Supplier is actually happy about ECs because he has an opportunity to drive up prices 1 

I spend already at least 50% of time on ECs 1 

The supplier needs a long time to implement ECs, purchaser has no real leverage to push him 1 

It can happen that the development department is not fast enough and to keep the targeted production 

start date the purchaser has less time and works right from the beginning under pressure, on the other 

hand when development takes more time data maturity is higher 

1 

When purchasing has to cut time, less engineering changes can be implemented because there is simply 

not enough time left for that  
1 

Once we replaced the supplier because there were problems with implementing ECs 1 

Table 3: Empirical Results from interviewed Purchasers for Research Question 2 
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3. Factors influencing component’s number of ECs 
Number of 

Interviewees 

Dependency on other components can cause a lot of ECs, when these other components are changed 

they require other parts to change; for instance when the overall weight changes, the axis has to be 

adapted accordingly, or as soon as an electrical component is changed it requires usually adaptions of 

the wiring harness 

5 

Complexity of parts can trigger more ECs, for instance more expensive car models have more optional 

extras which increases complexity 
3 

A component requiring expensive tools which cannot be easily adapted might experience less ECs 3 

A component having lower priority than others can have more ECs, for instance powertrain changes 

and axis must be built around it 
2 

Competitors introduce new features that we need to implement on the fly to stay competitive, 

especially electric parts affected by that, more ECs 
2 

A component that is subject to laws can have more ECs, e. g. safety relevant parts; any changes in law 

must be implemented 
2 

A component that is used in many different car models can cause a lot of EC work 1 

Components where innovations depend on third parties, for instance 4G and 5G in telecommunication 

technology; more ECs when these third parties introduce innovation 
1 

 

Table 4: Empirical Results from interviewed Purchasers for Research Question 3 

 

 

4. Counter Measures for the Purchasing Department 
Number of 

Interviewees 

Communication is everything when it comes to ECs; efficiently executed reconciliation between 

purchasing and development improves both data maturity and reduces the required time 
4 

Purchasers are evaluated by the time they need to implement their ECs, this causes a lot of pressure but 

speeds up the process 
4 

A promising pilot within the case company is a process that forces the developer to get in contact with 

the supplier even before requesting an EC and demand a first price appraisal, thereby the supplier is 

informed early and the case company gets a feeling about the economic impact of this EC 

3 

Additional capacity needs to be built up, already in the past a support team for ECs was established that 

helps the purchasers to deal with all the ECs 
3 

More support from cost estimation team would help to assess faster if the demanded price increase 

from the supplier is reasonable 
3 

Processes within innovative projects could be clearer defined 1 

We have to improve our processes that deal with ECs to cope with the increasing number 1 

In the supply contract we define a price per unit, for instance a certain price for a certain length of a 

cable. If it turns out that due to technical changes more or less cable is needed the change in price is 

already determined by the additional or shortened length times the unit price. 

1 

 

Table 5: Empirical Results from interviewed Purchasers for Research Question 4 
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Furthermore, the purchasing interviewees were asked to assign their components a place within the 

purchasing engineering change matrix, as depicted in figure 9. For the reader’s comfort the dimensions 

are briefly explained again. On the y-axis purchasing influence is increasing from the top to the bottom 

and is supposed to indicate to what extent the purchaser can influence the supplier through his power 

position or through relational aspects. The x-axis indicates risk, meaning how likely it is that a high 

number of ECs arises and how severe the impact is regarding the price or work load. The component 

that are placed within the matrix are further explained during the analysis in chapter 5. 

 

 

Figure 9: PECM applied by Purchasing Interviewees 

 

 

4.3 Empirical Results Employees from Coordinating Functions 
 

The interviews with the 6 employees from coordinating functions yielded the outcome presented in table 

6, table 7, table 8 and table 9. Analogous to the previous sections each table corresponds to the topic of 

one research question. This interviewee group was not asked to assign components to the matrix since 

they are not responsible for a particular component but rather for an entire car project. 

A summary of the main findings from the coordinating employees is provided hereby: 

Within this interviewee group there were mixed opinions whether more ECs arise because of reduced 

development cycles. Some saw a risk for ending up with a lower data maturity and hence a lot of ECs 

have to be implemented by the supplier to update the component to the actually required specifications. 

Others argued that the reduced cycle brings improvements that eventually maintain a sufficient level of 

data maturity. Nevertheless, they agreed that in both cases there is a demand for more internal 

reconciliation between all involved parties and that the case company loses negotiation power after 

signing the initial supply contract which can cause problems during the subsequent EC negotiations. It 

seems especially components that somehow depend on others are prone to experience engineering 

changes. According to the interviewees the case company should focus on improving EC-relevant 

processes. 
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1. Link between reduced Development Cycles and ECs 
Number of 

Interviewees 

Using the specifications from already existing components bears the danger to result in a lot of ECs if 

these specifications turn out to be not applicable in practice 
4 

There is a danger that due to the reduced cycle we tender components that do not have their 

specifications developed to a sufficient degree, to compensate this lower data maturity we have to 

implement more engineering changes than usually 

3 

There will be less ECs because with the reduced cycle everyone knows right from the beginning that 

more focus must be paid to data maturity and also project premises are therefore much clearer defined; 

at the moment of tendering the component, there is consequently a good chance that it is even better 

specified which eventually reduces the number of ECs; there will be more work in the beginning but 

this pays off 

2 

For an innovative project we sometimes have to follow a path that later turns out to have no value; in 

general with more innovative parts more technical changes appear over time, resulting from that 

experience is gathered over time 

2 

Top management sometimes demand engineering changes late in the process which results in more 

ECs but this is independent from reduced cycles 
2 

Innovative projects in general have more ECs because we learn over time 1 

 

Table 6: Empirical Results from interviewed Coordinating Employees for Research Question 1 

 

 

2. Impact on Purchasing Department 
Number of 

Interviewees 

More ECs require more internal reconciliation between purchasing, development and cost assessment; 

reconciliations are sometimes time-intensive, they are not always executed efficiently 
4 

Regardless of the business relationship it is most likely that suppliers are willing and cooperative to 

implement changes because they want to have more business in the future, suppliers furthermore use 

their status as supplier of the case company as promotion 

4 

The business relationship after signing the supply contract is characterized by a power shift to the 

supplier, usually he leverages this to drive up the price 
4 

More ECs lead to more effort organizing everything around it, especially for maintaining and updating 

data in internal systems 
3 

There are ECs that save expenses, but overall ECs lead to additional costs 2 

How we deal with ECs will not change profoundly but the surrounding will change, for instance new 

processes will change our daily work 
1 

ECs will be more and more in focus within the purchasing department 1 

Potentially more ECs have to be processed after signing the supply contract, this peaks just before the 

supplier starts ordering his tools 
1 

In general time pressure to enable the shortened cycle is perceptible and with more ECs only a small 

amount of time can be dedicated to a single EC 
1 

We try to treat suppliers fairly and expect that he is not exploiting his position during EC negotiations 

to maintain the good relationship between the firms 
1 

 

Table 7: Empirical Results from interviewed Coordinating Employees for Research Question 2 

 



32 
 

3. Factors influencing component’s number of ECs 
Number of 

Interviewees 

Components that depend on other components have more ECs; as soon as the other components 

experience technical changes they trigger ECs 
3 

Especially when a component has software features they are often changed even late in the 

development process; software has no geometrical restrictions and employees might have a low 

inhibition to request software changes even during series production 

2 

Visible components are often victim of design changes despite there is a design stop at some point in 

the development process 
2 

The more complex a component is, the more likely is it that some detail has to be adjusted which 

causes an EC 
2 

Not visible components, like some electric parts, cannot be seen by the customer and hence do not need 

to look good, sometimes an EC avalanche can be prevented by a not good-looking solution 
1 

 

Table 8: Empirical Results from interviewed Coordinating Employees for Research Question 3 

 

4. Counter Measures for the Purchasing Department 
Number of 

Interviewees 

Use a process that makes the developer discuss his ECs with the supplier in an early phase and get a 

first price appraisal from him, with that all subsequent processes can easier be steered 
4 

Processes need to be ready to handle an increased number of ECs; processes also should be defined as 

early as possible, especially during peak times just before certain milestones when everybody wants his 

or her ECs to be implemented 

3 

With more ECs more capacity within the company must be available for that 3 

There are already some helpful processes implemented, for instance when software changes with no 

real monetary impact the EC can go around the normal process 
2 

Processes could be executed more efficiently 2 

Specification sheet must be hold constant as long as possible 2 

We implemented first lessons learned, for instance we established certain standards for some 

reconciliation rounds 
2 

A good personal business relationship between purchasing and supplier can sometimes alleviate 

negative cost effects, in these cases the supplier views us more as a partner than as a cash cow 
1 

Loops and reviews within processes must be limited to enforce decisions 1 

 

Table 9: Empirical Results from interviewed Coordinating Employees for Research Question 4 
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4.4 Empirical Results Developers 
 

The interviews with the 6 developers yielded the outcome presented in table 10, table 11, table 12 and 

table 13. Analogous to the previous sections, each table corresponds to its respective research questions. 

A summary of the main findings from the developers is provided hereby: 

Most developers agreed that there is a risk to end up with lower data maturity when reducing the 

development cycle. However, this might not be the case for all components. The developers agreed that 

during EC negotiations the case company is in a weaker negotiation position but especially on a personal 

level the collaboration works fine. For them especially components that have to adapt to other 

components, as well as parts that are used in many car models are endangered to be changed more often. 

Some interviewees mentioned that they wished for a more stable specification sheet after tendering, 

meaning that someone makes sure not so many changes are implemented. 

 

1. Link between reduced Development Cycles and ECs 
Number of 

Interviewees 

If we reduce the standard development cycle there is always a risk ending up with components that turn 

out to be not suitable in practice, this is repaired by ECs and there is definitely a risk that the number of 

ECs increases 

4 

There is a chance to have a higher degree of data maturity when tendering the component, but only 

when we shorten the cycle by investing more upfront and also improve our tools in the development 

department  

2 

Especially for components like the chassis which are not subject to substantive changes due to 

innovations, experience of the company helps to reduce cycle while at the same time keep level of data 

maturity 

1 

If we sign contracts early with suppliers, and hence with low data maturity, we can also end up with 

less ECs provided the collaboration with the supplier helps to preventively recognize obstacles and 

therefore we can implement ECs early when they have lower impact; in the end we might end up with 

less ECs overall 

1 

 

Table 10: Empirical Results from interviewed Developers for Research Question 1 

 

 

2. Impact on Purchasing Department 
Number of 

Interviewees 

Regardless of the business relationship during EC negotiations, clerks from the case company and 

supplier usually work collaboratively with each other, however this varies for each company depending 

on the firm philosophy and culture 

5 

This is a joint endeavor of purchasing and development, collaboration between us is currently going 

quite well 
4 

ECs are an important topic but developing totally new parts usually has primacy for most developers 3 

Especially when it comes to tools, suppliers are reluctant to speed up their processes 3 

 
Table 11: Empirical Results from interviewed Developers for Research Question 2 (continued on next page) 
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The pressure to reduce the development cycle already successfully motivates employees to make 

decisions faster, however the closer we get to actual series production the more we fall back to the old 

lengthier processes 

3 

When other partners work not at the same speed it can happen that different teams work with different 

data versions of the same component which causes confusion and inefficiencies 
2 

Especially for electric parts we need hardware test to see if they are mature and that takes some time 

that has to be saved somewhere else 
1 

For our component we were not able to keep the reduced development cycle which resulted in a delay, 

however data maturity was comparably high when we started to tender and therefore only a few ECs 

are expected 

1 

The supplier needs a certain time to build hardware prototypes, sometimes he cannot be as fast as we 

would need him to be, and we end up with a delay 
1 

ECs that change production at the supplier substantively often face strong resistance by the supplier, 

who uses his improved negotiation power 
1 

Usually after a supplier is selected, supplier-specific ECs have to be implemented 1 

It is beneficial to have simulation tools to enable the shortened cycle 1 

In case we have to tender components with low data maturity, capable and experienced suppliers that 

are well-known are recommended from the development department; this might restrict the purchasers 

who like to introduce new potential suppliers to have more options 

1 

 

Table 11: Empirical Results from interviewed Developers for Research Question 2 (continued from previous 

page) 

 

 

3. Factors influencing component’s number of ECs 
Number of 

Interviewees 

Some parts have a lower priority than others, therefore they have to adapt to the higher prioritized ones 4 

More variance regarding the offered car models and also regarding optional extras potentially increases 

the number of ECs, the more different models use a component the more ECs are triggered when an 

adaptation is needed  

3 

Design relevant components tend to be changed more often than other parts 2 

A component having a high price and therefore having a tremendous financial impact always has top 

management focus, there is more time spent on defining this component as well as possible which leads 

to a high data maturity and eventually comparably few ECs 

1 

A component being so risky that we split the volume can result in twice the number of ECs, here we 

need contracts with 2 suppliers; all EC negotiations therefore have to be conducted twice 
1 

Some parts are more sensitive towards quality issues, often some EC loops are needed to deal with that 1 

If the specification sheet of a component gets defended against changes and stays stable the component 

experiences less ECs 
1 

Components in an upcoming car project that are similar to the ones from already existing vehicles have 

a higher chance to have a stable specification sheet, provided experience is available and the 

component is already well designed 

1 

 

Table 12: Empirical Results from interviewed Developers for Research Question 3 
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4. Counter Measures for the Purchasing Department 
Number of 

Interviewees 

Project management should enforce more stable specification sheets for components and focus on 

clearly defined component goals in the beginning 
4 

The earlier project decisions are made the faster a high maturity level can be reached 3 

There were already some improvements regarding the data system which processes ECs 3 

Signing the contract with a supplier earlier helps to preventively identify ECs; if ECs are implemented 

early they have less detrimental impact, however some development has to be made before we can 

contract a supplier 

2 

We already communicate ECs to the supplier and discuss them even before we officially request these 

ECs 
2 

Some components are bought for a fixed price per unit, when the quantity changes the price is 

determined without an extra negotiation 
1 

There is already a special processes to implement minor EC with low impact 1 

More software support could improve data maturity, software could proof check some development 

steps automatically 
1 

Bundle several engineering changes in one EC so everything can be done efficiently at one time 1 

After some point in the cycle it is not allowed to make engineering changes anymore, this is not 

happening in practice, this change stop should be enforced more rigorously  
1 

 

Table 13: Empirical Results from interviewed Developers for Research Question 4 

 

 

Applying the purchasing engineering change matrix yielded the result showed in figure 10. 

 

 

Figure 10: PECM applied by Development Interviewees 
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5. Analysis 
 

5.1 Link between reduced Development Cycles and Engineering Changes 
 

The topic of this first section deals with research question 1. Within every interviewee group there is a 

majority associating reduced development cycles with an increasing number of engineering changes. 

There was broad consensus among these interviewees that this is mainly due to lower data maturity at 

the point of time when a component is tendered, meaning that the component is not as well defined and 

specified by the development department as it could be. It is therefore worth to have a closer look at the 

development department in the following. 

There seem to be various reasons that the development department has to bear the greatest burden when 

it comes to the job of reducing the overall development cycle time, since not all sub-processes within 

the development cycle have the same potential to be shortened. Several purchasers and developers 

mentioned in particular the supplier procuring the tools necessary for his production as a time-intensive 

endeavor that cannot easily be accelerated. The supplier buys such tools from a sub-supplier, who has 

to build them, ship them and install them. Experience from the past showed that this can hardly be 

expedited by the case company. Furthermore, reducing the time a purchaser has available to negotiate a 

price for a tendered component is associated with a non-optimal price result and therefore this sub-

process has no real shortening potential as different interviewees concluded. Since these sub-processes 

cannot contribute to an overall reduction of the development cycle, other processes have to compensate 

this, for example the development process within the case company. Figure 11 summarizes this 

schematically: It is important to note that the processes shown are not presented with their exact length, 

as a process being double as long as another process within the figure does not have to be double as long 

in practice. 

 

 

Figure 11: Cycle shortening potential in development 
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Some of the developers that were interviewed agreed that they saw potential in speeding up their 

developing process. One interviewee mentioned that in his opinion a lot of time is dedicated to a high 

number of iterative rounds of reviews regarding all kinds of technical details, and that they actually do 

have the opportunity to cut time there. While some of these discussion rounds can certainly be shortened 

without compromising the quality of the work, interviewees from all areas saw a threat that an ambitious 

reduction of the development cycle, like it is aimed for in the case company, takes its toll. When 

technical aspects must be discussed in shorter time, details cannot be reviewed as thorough as it used to 

be the case. This can work but there seems to be a great risk that later it becomes clear that components 

encounter problems in practice that could have been avoided with a more thorough development. 

Another aggravating factor can be traced back to the overall goals of the reduced development cycle. 

One motivation for it is to be able to react more flexibly and faster to changed customer preferences and 

during the development cycle this is manifested by keeping all options open as long as possible. As one 

developer explained, for keeping all options open as long as possible, a lot of development capacity is 

bound and consequently less capacity can be allocated to a single option. Eventually when one option 

is picked, this option is from a technical standpoint not as far developed when the component is tendered, 

as it would be if the decision was made earlier and if all development capacity had been spent on this 

alternative. However, here it must be admitted that independently from a reduced development cycle, it 

is always attractive for a company to keep all options open as long as possible. Nevertheless, this might 

even be more the case for a shortened cycle. 

All interviewees agreed that with lower data maturity during tendering, meaning over time it turns out 

that original component specifications have to be adapted, more ECs arise afterwards. This is conclusive 

because when all the products are finally produced and assembled during series production, the final 

maturity level has to be reached and on the way to get there, engineering changes have to bridge the gap 

between final maturity and the current maturity level. In short, the greater the gap the more ECs. The 

interviewees from coordinating functions presumably have the best overview about various engineering 

changes of several different components. Consistently with the findings from the expert interview from 

section 4.1, they saw especially for take-over parts, meaning a component that is tendered early with the 

specifications from another project, a high risk for being purchased with low specification maturity. 

However, not all interviewees shared the opinion that with reduced development cycles the case 

company ends up with more ECs. As previously mentioned, all interviewees agreed on the formula that 

lower data maturity equals more ECs, but some developers and employees from coordinating functions 

are not expecting a lower level of maturity after all. One line of argument was that the shortened 

development time was well communicated in advance to all relevant participant within the case 

company. As a consequence, everyone could take it into account and plan for it. The strategists and 

process planners would therefore define project premises clearer and dedicate a greater focus to ensuring 

sufficient or even higher data maturity when a component is tendered. Two interviewees saw this chance 

especially for components like wheel suspensions, which do not substantively change for new car 

projects. Here the case company already has experience and know-how which it can leverage, and if 

additional focus is paid to data maturity, there can indeed be a chance to end up with fewer ECs. Two 

developers also added that it depends on how much project front loading is possible, meaning that if the 

case company is willing to invest more in the early phase of the development cycle it can drive down 
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the number of ECs in the end. According to these two employees this is currently the case due to the 

cycle reduction.  

All the information gathered from the interviews is subjective and rather qualitative, meaning no 

interviewee was asked to provide hard figures to prove his arguments. Nevertheless, overall two 

different opinions emerged regarding the impact of reduced development cycles on ECs. The majority 

opinion was that in the end more ECs arise due to lower data maturity when the components are tendered. 

Nevertheless the employees arguing for the opposite also had good arguments. These two lines of 

argument seem to mutually exclude each other at first glance but can actually be combined within one 

explanation. To dissolve this contradiction, it is in the following argued that a theoretical and a practical 

case have to be differentiated, as demonstrated in figure 12. 

 

 

Figure 12: Theoretical vs. Practical Case 

 

 

This means that it would be possible to end up with less ECs in the end, but this is not the case in reality, 

at least not for innovative projects. The innovative character of this project makes it impossible to plan 

everything in advance and like many interviewees said, to be innovative requires some trial and error 

and especially developers need to maintain freedom to be creative. Furthermore, per definition, for an 

innovation project only little experience is available and the case company has to gather learnings during 

this endeavor. It is likely that a lot of things will not work out as they were planned for and especially 

when everything has to be done within a shortened time frame it seems unrealistic that the component 

is tendered with a higher specification maturity. Notwithstanding, a car consists of a lot of components 

and some of them, like the already mentioned wheel suspensions, might end up with less ECs because 

enough experience is available for this component. Overall for innovative projects at the case company, 
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such examples most likely cannot outweigh the challenges arising from new innovative parts together 

with the additional ECs that result from take-over parts if they have to be substantially adapted. Another 

interesting aspect is that innovative projects usually receive more top management attention than normal 

projects, and several interviewees reported that top management regularly demanded engineering 

changes late in the process which is costly and requires a lot of EC work. This makes the previous 

conclusion that especially innovative projects at the case company deal with more ECs, even more 

compelling. To sum up, in the future the case company can expect more ECs in total than for previous 

projects. 

 

5.2 Impact on the Purchasing Department 
 

As explained in the previous section, due to the reduced development cycle more ECs can be expected, 

and it is assumed that this affects the work of the purchasing department. To understand this impact, and 

hence answer research question 2, it is first necessary to look at the business relationship between the 

case company and the supplier. There was great agreement among the interviewees that for the business 

relationship two distinct cases have to be differentiated, namely the relationship before the supply 

contract is signed and afterwards when engineering change negotiations take place. Before contract 

signature, when purchasers scout for potential suppliers, request offers and negotiate them, they usually 

have several options to choose from. As a consequence, purchasing influence is high due to high 

power-dependency and on the purchasing engineering change matrix that was presented in section 2.5, 

the relationship can often be described as buyer-dominated or buyer-led. The exact relationship depends 

on the component that is to be procured, for example there were also interviewees who faced a monopoly 

situation right from the beginning, for instance for special displays or for special mirrors. Nevertheless, 

in general the case company has the leverage on its side and can efficiently secure supply for comparably 

good prices, as it was confirmed by several interviewed purchasers. The business relationship changes 

profoundly when after contract signature EC negotiations start. The purchasing department’s influence 

has decreased while the supplier has gained negotiation leverage. Especially the purchasing interviewees 

saw the reason for that in the fact that they are now stuck with the chosen supplier within the EC 

negotiations, since the supplier can only be replaced by accepting high switching costs. Furthermore, 

the later it is in the development process the unlikelier it is that a supplier can be replaced for reasonable 

expenses. All in all, only one interviewed purchaser had dealt with a case where the supplier was 

replaced due to badly going EC negotiations and this was a simple uncritical part and it was comparably 

early within the development process. The supplier on the other side knows that the purchaser has to 

implement the respective EC and usually depends on him. Furthermore, since both parties signed a 

contract and already invested capacity in this project, the case company would usually have to pay a 

compensation to the supplier if it replaces him. Several purchasers added, that at least when the supplier 

has ordered or installed his tools, a supplier swap is hardly financially reasonable. If the supplier is now 

going to be changed, the new supplier also needs a set of tools and the old ones cannot always be 

transported. Furthermore, even though this was not directly mentioned by any interviewee, against the 

background of reduced development cycles it seems counterproductive to focus on a time reduction and 

then switch between suppliers after contract signature. The new supplier would need some time to get 

adjusted to the new situation and many details that were already settled with old supplier might have to 
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be talked through again. All in all, purchasing has less influence on the supplier during EC negotiations, 

this shift is also depicted in figure 13.  

 

 

Figure 13: Purchasing Influence decreases after a Supplier is selected 

 

 

The changed business relationship mainly has financial impact. As two interviewees from coordinating 

functions explained, there are also ECs that lead to a cost decrease, for example when it facilitates the 

way how the components are later integrated in the car or simply because some features are taken out. 

However, in the end, the sum of all ECs is increasing costs by driving up the respective prices. Several 

purchasing interviewees reported that some suppliers take this into account during the initial price 

negotiation to get the contract in the first place. They apply with a price lower than what would be 

sustainable for them, speculating that through EC negotiations the final price during series production 

has reached a level where they make profit. One interviewee brought up a similar example, namely when 

the purchaser was negotiating too hard and the negotiation result leaves the supplier only a small profit 

margin. Then again, the supplier is under pressure to use ECs to increase his profits. In such cases, EC 

negotiations turn out to be conducted rather confrontational. Assuming that the final conclusion from 

the previous section is true, the increasing number of ECs also leads to increased costs for the case 

company. 

One could presume that the changed business relationship also affects the way how both parties 

collaborate in their daily business, namely during the many EC negotiation rounds for the purchasers or 

when the developers explain the technical details of their proposed changes to their counterpart at the 

supplier. However, there was little evidence found for that in the interviews. Especially the developers 

reported that their work relationship with the suppliers regarding ECs was collaborative and that both 

parties usually get along well. The changed business relationship did not make the supplier to behave 

arrogantly or overly dominantly. One possible explanation for this is that for the developers there is no 

money involved and therefore they and their counterparts from the suppliers do not feel the financial 
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pressure of their actions directly. This is different for the purchasers, but nevertheless most of them 

found the relationship to be collaborative and friendly. They reported that usually the ECs were all 

implemented without big problems, the only challenge was the financial impact, as previously described. 

This is understandable since the supplier has an incentive to implement ECs to drive up his price and to 

be considered suitable for future tenders. However, there was an interviewee reporting the opposite. In 

her case the supplier was not cooperative at all and it usually took a long time to negotiate and implement 

ECs with him. A possible explanation for such deviating behaviour was brought up by another 

interviewee. Every supplier has a limited capacity to work with its customers on engineering changes. 

In times when the supplier is negotiating for new business, ECs for already existing contracts are not 

the first priority and therefore less capacity is dedicated to them. Another interesting aspect that appeared 

in several interviews and that shaped the business relationship regarding ECs was the cultural 

background of the supplier. It was mentioned several times that it was easier to implement ECs with 

German companies where some degree of mutual trust was established, and the entire process was then 

sometimes efficiently accelerated. To sum it up, it can be said that the increasing number of ECs had an 

impact mainly on the monetary level but not on the operational level between the employees of both 

companies. 

Apart from the monetary aspect, the increasing number of ECs also has an impact on the everyday 

operations of the purchasing employees, mostly by demanding an increasing amount of the available 

capacity. One employee reported that already today she spends at least 50% of her time on EC 

management. Even though such a high number tends to be rather an exception, this indicates the 

tremendous impact ECs can have on the daily job of the employees. Consistently with the findings from 

section 4.1, take-over parts seem to cause the biggest workload if it indeed turns out the specifications 

have to be altered massively. Everything being equal, it can be assumed that with more ECs overall, 

purchasers can allocate less time and effort to an individual EC. 

Interviewees from coordinating functions focused on another aspect. As it becomes clear from the 

literature section 2.4 about Engineering Change Management, ECs are a joint endeavour of the involved 

developers, purchasers and the supplier. Substantive reconciliation is therefore needed to face the 

expected EC increase which is organized by these employees from coordinating functions. 

Reconciliation meetings, where company internal participants would meet for certain topics have to be 

established and also on the individual level, employees have to coordinate their activities. The case 

company is a large corporation and in practice this is far from being a trivial task. Basically, all 

interviewed employees described their relationship with their company internal counterparts as good 

even though most of them heard that there are sometimes frictions between development and purchasing. 

The seemingly good relationship can most likely not be generalized due to two aspects. First of all, it is 

unlikely that an employee gossips in an interview about a colleague which can be traced back to the 

social desirability bias. Secondly, the author of this thesis was part of the purchasing department and 

contacted those interviewees from development that were recommended to him by his purchasing 

colleagues. It can be assumed that they preponderantly recommended those developers with whom they 

have a good relationship.  Therefore, reconciliation and collaboration between purchasing and 

development is likely more challenging than it appears from the interviews. 
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It also became clear from the interviews that ECs arise not consistently, they rather peak at certain times. 

Like every major car corporation, the case company is organised by a development process that has 

certain project milestones. Several interviewees observed in the past that just before these milestones 

the number of ECs increased. This seems logical when considering that for these milestones a certain 

data maturity has to be reached. Therefore, when approaching a certain milestone, the developers feel 

the pressure to implement their changes which results in the aforementioned peak. With shortened 

development cycles the same milestones have less time between them, eventually leading to a higher 

frequency of EC peaks, indicated by circle 1 in figure 14. Furthermore, taking the findings from the last 

section into account, the increasing number additionally leads to higher amplitudes of these peaks, 

indicated as number 2 in figure 14. This on the other hand poses an additional challenge for the 

purchasing department. Capacity-wise they should be able to deal with EC peaks to implement them as 

fast as possible while it also makes no sense to have capacity idle at non-peak times. Especially the 

interviewees from coordinating functions have to effectively steer the ECs to mitigate the peaks. 

 

 

Figure 14: Impact of Reduced Development Cycles 

 

 

Concluding this section, the positive influence of the reduced development cycle should be mentioned 

as well. Even though it comes with some challenges, the reduced cycle seems to be possible which 

enables the case company to address the two drivers identified in chapter 2, namely to introduce 

automobile innovations as soon as possible and be able to adjust to the changed customer requirements. 

Regarding these advantages interviewees gave mixed feedback. On the one hand they saw the many 

obstacles that come with the acceleration, on the other hand many of them agreed that in fact it is possible 

for them to work more efficiently and that some tasks do not need the time assigned to them. However, 

quite often the interviewees saw this reduction potential not for themselves but for other functions, e. g. 

a developer thinks the purchaser could save some time and vice versa. 
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5.3 Factors triggering Engineering Changes  
 

Having established that reduced development cycles probably lead to more ECs and having indicated 

the impact of this on the development department, this section aims at providing insights about which 

components are especially affected and hence provides answers for research question 3. Figure 15 is 

based on the findings from chapter 4 and gives an insight on which factors make a component prone to 

be changed. The figure itself only displays the factors that were mentioned more than one time in the 

interviews to leave out factors that might only be relevant for special cases. 

 

 

Figure 15: Factors making Components prone or less prone to experience ECs 

 

 

Most interviewees focused on the increasing factors. Factors that lead to less ECs were often either 

unknown or simply the opposite of an increasing factor was mentioned, e. g. visibility for potentially 

more ECs and not visible parts for potentially less ECs. An exception to that is the factor expensive tools 

that is going to be explained later. All in all, it can be said that components where none of the mentioned 

increasing factors are present, most likely experience less engineering changes overall. As it becomes 

clear from the first stance, the interviewees mainly confirmed literature findings that connectedness or 

dependency on other parts as well as complexity are key drivers for ECs. Additionally, the interviewees 

extended these findings by new relevant insights. As described in section 2.4, the factors can be 

categorized as emerging, meaning they originate from the component itself, or initiated, meaning the 

EC is triggered by an external party: 
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Emerging 

• Dependency on other Components 

This factor was mentioned most often. The more connections to other components exist, the 

more likely it is that the ECs are needed to adapt to changes from other components. A prime 

example for this during the interviews was the wiring harness that basically connects everything 

that needs electrical power. Several developers mentioned a similar aspect. Some components 

have a lower priority than others and since the available space within a car is limited, they have 

to move as soon as a higher prioritized component changes its geometry significantly. In this 

case both components are not directly connected but nevertheless there is a dependency between 

them. 

 

• Complexity 

The more complex a part is the higher are chances there are details that need to be adjusted. 

Like the dependency factor, complexity was already described by literature and therefore was 

expected to appear on this list. There is also a connection between these two factors. With more 

connections to other parts complexity increases as well. Nevertheless, this is not always the case 

and therefore both factors are listed separately here. 

 

• Visibility 

All parts that are visible to the customer receive special attention. Other than components that 

might be hard to understand without specific technical knowledge, design can be assessed by 

everyone, in simple words either someone likes it or not. Consequently, design parts are changed 

often. In theory there is a point within the development cycle after which the design is supposed 

to not change anymore; however, this is not always the case. For instance, if top management 

does not like the appearance of the almost final product and decides late in the process to demand 

adaptations, a lot of ECs are generated. One example for this during the interviews were exterior 

design parts like decorative strips or bumpers. 

 

• Scope of Application 

This factor was mainly brought up by developers. The case company has a variety of derivative 

cars for every car model, for instance a premium limousine is available with two doors, four 

doors, as convertible or as station wagon and so on. It is tried to use the same components 

wherever possible to keep development expenses as well as purchasing costs low. A component 

that is used in many models can cause more ECs because when there is an engineering change, 

this change is needed for all the models. This is necessary because one model might require a 

different technical solution than another. One example for a component that usually is the same 

for all derivatives and that came up during the interviews, was the inside mirror. 

 

• Expensive Tools 

The tools that the supplier needs to procure for the contract are in the focus of this factor. As 

already mentioned it is the only EC decreasing factor. Tools can be expensive when they are 

big or when they deliver a particular high quality. If an EC needs the tools to be adapted too, 
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costs might be very high for these tools. However, this factor is not immediately relevant right 

after signing the supply contract. After the contract signature the supplier needs some time to 

fully develop his component and only after a certain time he starts procuring his tools. 

Therefore, before this point in time this factor has no impact. After the tools are procured, the 

number of ECs can drop drastically, as several interviewees reported. One example mentioned 

for this was the chassis which is a component requiring big tools. 

 

• Software 

Software is prone to changes for several reasons. Often costs for an update are manageable and 

concern only bug fixing. Furthermore, there are no geometrical limitations to be considered and 

hence employees might have low inhibition to request software changes. A component 

containing software applications might therefore experience more ECs, like for instance several 

electronic parts. 

 

Initiated 

• Keeping up with Competitors 

A competitor launching a certain feature currently not available for the case company’s product 

might force the case company to react, regardless how late it is in the development cycle. This 

is the case when the feature in question is considered to be important to sustain the innovative 

image of the product. Especially electronic features are affected by this since innovations in car 

companies often aim at electronics. 

 

• Law 

Some components are subject to legislative regulations, for instance the chassis when it comes 

to safety and crash regulations. Any law adaptations must be implemented and can cause a 

significant number of ECs. However, it remains unsure how often this is actually the case. 

The previously mentioned factors from figure 14 are based on the response from 18 qualitative 

interviews and therefore cannot claim to have any statistical significance. Nevertheless, it became clear 

that especially the dependency on other components is a crucial determiner of the total amount of ECs. 

Additionally, it seems that the scope of application is also an important factor because with the number 

of car models the number of ECs gets multiplied. Visibility, complexity and software can be considered 

to be additional factors even though less important than the previously mentioned ones. It seems also 

legit to assume the two initiated factors do not occur that often in practice. Usually competitors do not 

launch innovations completely surprisingly since they want publicity for it and present them already in 

advance at automobile fairs and other events. Therefore, the case company is aware of them and does 

not need to implement these innovations ad hoc. The case is similar for new safety laws which usually 

are communicated in advance before they become valid and often there is a transition period enabling 

the companies to react. 

For the interviews it was asked about component-specific factors that increase or decrease the number 

of ECs. This was useful because this knowledge is helpful in any given context, for instance also for 

other car companies. However, the actual number of ECs within the case companies also depends on 
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other non-component-specific factors. For instance, if a component is a take-over part or not is a 

company-internal decision and is no inherent component-specific feature. Section 5.1 pointed out the 

importance of data maturity at the moment when the component is tendered. If sufficient data maturity 

is reached depends on the efficiency of the development department and cannot easily be directly 

attributed to a particular component. Therefore, the findings from this chapter serve rather as a broad 

guideline on which components might have to receive the most attention. 

Furthermore, the findings from this chapter provide an understanding of why components were assigned 

their position within the purchasing engineering change matrix by the interviewees. For the reader’s 

comfort, the findings from the different interviewee groups were merged within figure 16. Please note 

that the exact place of the components was changed a little bit to make them all readable and that the 

situation after contract signature is displayed. 

 

 

Figure 16: Components assigned to the engineering change matrix 

 

 

The impact on the business relationship was discussed in the previous chapter, therefore this chapter 

focuses more on the x-axis. The results from the interviews lead to the following reasoning: 

Going from right to left, the highest risk to experience changes occurs for the chassis, the vehicle floor 

and the wiring harness. Dependency on other parts is the reason for that, like it was already explained 

for the wiring harness. All 3 components are physically connected to a lot of other components and 

therefore have to be adapted as soon as one of them changes. The inside mirror as well as the seats 

compose the second group. Both have only a few connections to other parts but the seat is rather complex 

and has a lot of optional extras available while the inside mirror is distributed over a large number of 

car models and therefore risks causing a lot of EC work. The axis is something in between since it is 

connected to some other parts but regarding the number of engineering changes it is not comparable to 

the chassis. By exterior parts design parts like cover strips are meant and they were only assigned 

medium EC risk despite being visible and being connected to the chassis. However, they can never start 

any EC propagation themselves. They are inferior to the chassis and if the chassis changes they have to 

adapt but not vice versa. Nevertheless, it needs to be mentioned that the chassis is a big component and 
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if it changes at some point not necessarily all exterior parts are affected by that. The antenna has only a 

minor risk and does not fulfil any of the previously identified factors. One exception is the electrical 

powertrain. It is a complex part connected to a lot of other components and therefore one would assign 

a high risk to it. However, it is considered superior to its neighbouring components by the development 

department, meaning that other components have to make sure they are compatible with it and hence 

the electrical powertrain does not receive ECs from them. Furthermore, a lot of development capacity 

was dedicated to the development of this component which ensured overly high data maturity when the 

component was tendered. 

Obviously figure 15 is not a complete overview of all the components within a car. While this exceeds 

the scope of this master thesis, it was also not intended in the first place. It is rather a field test how to 

apply the developed purchasing engineering change matrix. It became clear that the identified factors 

are valid drivers for ECs and that components that are affected by these factors should receive special 

focus within the case company to face the challenges which originate to a large degree from reduced 

development cycles. 

 

5.4 Counter Measures for the Purchasing Department 
 

Following the analysis of the previous sections, more ECs for the majority of the components can be 

expected. This section therefore discusses which countermeasures the purchasing department can 

undertake to mitigate adverse effects like cost increase and other additional expenses and hence answers 

research question 4. Considering the findings so far, it becomes clear that the purchasing department 

has only very limited influence regarding the number of incurring ECs. The purchasers receive the 

respective component specification sheet from the developers and start their tender with the 

specifications available at this point. The purchasing department does also not decide which parts 

become a take-over part and which ones do not, it only has to deal with the consequences arising from 

this decision.  Since poor data maturity was identified as the main driver for increasing the number of 

ECs, the conclusion is that the purchasing department has no direct influence on the increasing number 

of ECs.  

However, having almost no influence on the number of ECs does not mean purchasing has no influence 

on the detrimental effects that come with it. The two identified main issues that have to be tackled are 

the increasing costs and the additional work to negotiate and implement the ECs, as well as guiding the 

entire process. The purchasing department therefore has to execute its engineering change relevant 

activities as effectively and efficiently as possible, to be able to handle all the ECs and at the same time 

contain cost increases. 

Containing the cost increase appears as the more difficult task since the altered business relationship 

after contract signature is a fact that can hardly be changed. Additionally, when the purchaser uses his 

purchasing influence and achieves a comparably low price for his tender, the supplier has even more 

pressure to use ECs to drive his price up again. Therefore, it seems logical to exert purchasing influence 

before the contract is signed while it is high, by implementing clauses within the contract that facilitate 

EC negotiations later on. One example from the interviews was to determine a certain price for one 
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additional unit, like it is the case for the wiring harness. Upcoming ECs therefore have a predefined cost 

impact and can be handled efficiently. This is only applicable if the nature of the component allows it, 

meaning an ECs can be quantified by an additional length of a cable or an additional area of a special 

surface. Another possible clause that can be implemented is to define upfront how the costs for an EC 

are determined. Already today some interviewed purchasers were doing something similar, but the idea 

is to go one step ahead and write down in the contract that the costs for a given EC is calculated by the 

case company’s cost assessment team who transparently communicates its result to the supplier. The 

supplier then must accept the compensation that comes out of this calculation. If such a clause gets 

accepted by a supplier presumably depends on the strength of purchasing influence before contract 

signature. If the influence is not high enough the supplier is probably going to reject it. This clause also 

requires more support from the cost estimation team, which is not part of the purchasing department at 

the case company, than it is the case today. Purchasing therefore has to investigate if this additional 

work can be done by the cost estimation team, which also might require them to build up additional 

capacity. It has to be evaluated if in the end these additional costs get overcompensated by the benefits 

from improved engineering change management. 

The clauses mentioned so far are preventive measures and leverage the business relationship before 

signing the contract. Reactive measures after contract signature and during EC negotiations are more 

difficult to find, however they exist. The author of this thesis assumes that the interviewees placed their 

component within the purchasing engineering change matrix mostly by considering the changed power 

situation between both parties. However, as described in section 5.2, the personal relationship with the 

supplier’s representatives was in many cases still good. This leads to the assumption that the relational 

component of the business relationship is not really represented in the interviewee’s choice where to 

place their component. This good personal relationship could be leveraged to convince the supplier’s 

representative to not exploit the EC negotiation price-wise, and that it is better in the long run to maintain 

a fair collaboration where both parties do not feel tricked by each other. The prospect of potentially 

having a long-term business relationship is the key incentive here for the supplier. 

Connected to the issue of maintaining a long-term relationship is an approach which is already used 

today by many purchasers. During EC negotiations they tell the supplier that their behaviour will be 

considered in future tenders. A supplier exploiting EC negotiations therefore risks to not get additional 

contracts in the future. If a long-term relationship is intended by the supplier, he therefore has an 

incentive to stay cooperative to keep or initiate a good relationship with the purchaser. However, the 

purchaser’s threat to ignore the supplier if he exploits EC negotiations is only believable if there are 

alternatives. A supplier holding a monopoly, or being far better than its competitors, might be able to 

ignore such threats. 

Handling the additional work associated with the EC increase is considered to be mainly a reconciliation 

and process issue. In the past already one instrument to incentivise the purchasers to implement ECs 

faster was installed. The purchasers are evaluated based on the time they need from receiving an EC 

until it is finally implemented in a contract with the supplier. Even though some interviewees disliked 

the pressure from this evaluation, this approach cut the average time they needed for negotiating and 

implementing their ECs. On the other side of the coin, having less time for negotiation might 

compromise its success to some extent. Nevertheless, to be able to handle the increasing number of ECs 
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it seems necessary to have this pressure and it should be evaluated what actually is the shortest 

reasonable target time. 

Due to the accelerated and innovative character of future car projects, not all work processes are the 

same as they were for past projects. These new processes cannot right from the start be perfect, they 

rather incrementally improve over time by implementing lessons learned. It is the duty of the purchasing 

department to ensure that this improvement as well as documenting and implementing lessons learned 

takes place. The final goal of this endeavour is to reach the theoretical case presented in section 5.1, 

where the reduced cycle leads to less ECs overall. Regarding the findings from section 5.2, that the 

reduced cycle leads to a higher frequency of EC peaks, employees within the purchasing department 

that are responsible for coordination have to steer ECs in a way that smoothens the peaks. Thereby less 

capacity is needed to handle the peaks, alternatively it can also be considered to ignore the peaks and 

implement the ECs that cannot be processed during peak times during the times between the peaks, 

accepting that these ECs take a longer implementation time. ECs could be steered by making them 

transparent in the first place and prepare all relevant purchasing participants to make the needed capacity 

available when needed. Thereby all these participants can plan their EC activities accordingly. This 

might sound trivial in theory, in practice the sheer number of ECs combined with the complexity of a 

big organization make this a challenging endeavour. Furthermore, the purchasing department has to 

assess if the current available capacity is sufficient to handle all ECs in the future, and if this is not the 

case, additional capacity has to be acquired. In the past the case company already established a support 

team for ECs to face the increasing number of ECs. More actions like this might be necessary. 
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6. Conclusions 

 

6.1 Research Questions 
 

This section will briefly answer the four research questions that guided this thesis. 

 

Research Question 1: How do reduced development cycles affect engineering changes of 

externally produced components? 

From the empirical findings as well as from the analysis in the previous chapter it became clear that the 

relationship between reduced development cycles and engineering changes is constituted through data 

maturity. Data maturity means how well a component is specified by the development department at the 

point in time when the purchasing department tenders it. The lower this data maturity is, the more 

adaptations are required to bring a purchased component to the final specifications that are needed 

during series production. These adaptations are done via engineering changes and a pre-defined process 

is followed for that. In theory there is no automatism that leads from a reduced development cycle to a 

lower data maturity. In fact, if the reduced development cycle is better designed and responsibilities are 

clearly defined, there is even potential to end up with a higher data maturity. However, in practice and 

at least for innovative projects, not everything can be planned for in advance and without some trial and 

error it is difficult to develop something innovative. Therefore, the challenges that come with a reduced 

development cycle will for the majority of the components lead to a lower data maturity and hence to 

more ECs. A special challenge for the case company are take-over parts, which were tendered 

comparably early with the specifications from other car projects. Here is a risk that many ECs arise. 

 

Research Question 2: How does this affect the work of the purchasing department? 

The main impact is a result from the changed business relationship during engineering change 

negotiations. While business relationships before contract signature often favor the purchaser and allow 

him to exert great influence on the supplier, this changes substantially after contract signature when the 

price compensation for engineering changes are negotiated. From the interviews it became apparent that 

this changed business relationship has no observable impact on the way both parties collaborate in their 

daily business. Despite holding a more powerful position the supplier in general is willing to implement 

the engineering changes demanded by the case company. A great motivation for the supplier to stay 

cooperative is his chance to get compensation for the changes. On average, EC negotiations increase the 

overall price for the buying company since the supplier can make use of his powerful negotiation 

position. Therefore there is a great threat that with more ECs due to the reduced development, the case 

company will become a victim of overly high price increases for purchased components. 

Apart from this financial disadvantage, the increasing number of ECs requires the purchasing employees 

to increase their efforts regarding processing them. This involves more work regarding reconciliations 

with other stakeholders within the firm to coordinate all necessary steps for implementing a particular 

EC. One particular challenge arises just before important project milestones of the internal development 
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process, since here all relevant ECs have to be implemented. This leads to an increasing number of ECs 

before these milestones and with a shorter cycle this peak occurs more frequently. 

 

Research Question 3: Which factors make components prone to experience engineering 

changes? 

Here it has to be differentiated between component-specific factors and component-independent factors. 

An independent factor for instance is the previously described data maturity since this depends on how 

far the developers are with the component specification when it is tendered, which is not directly related 

to the component itself. The focus of this research question was therefore on component-specific factors 

since they are most likely generalizable. 

The two most important factors that potentially increase the number of ECs are dependence or 

connectedness to other components and scope of application. Components that are connected to other 

components might be required to adapt as soon as these other components change, a prime example is 

the wiring harness that connects all electric components within the car. An exception exists when the 

component has a higher priority, meaning other components have to adapt to their changes but not vice 

versa. The lower priority components have to ensure that they stay compatible when they change. Scope 

of application describes how many different car models or variations of car models use a particular 

component. A component that is used in many models might cause a multitude of work compared to a 

component that is only used in one model.  

 

Research Question 4: What are possible measures the purchasing department can undertake to 

mitigate adverse effects resulting from engineering changes? 

As already established, the number of ECs that arise mainly depend on the data maturity which on the 

other hand depends on the development department. It is therefore conclusive that the purchasing 

department as a whole has only limited influence on the number of ECs. The main focus within the 

purchasing department should therefore be to execute all EC relevant activities as efficiently as possible. 

Thereby the work needed for the increasing number of ECs can be handled and enough capacity is left 

to reach acceptable negotiation results. 

As preventive measure for containing the detrimental cost effects, the high purchasing influence before 

contract signature should be leveraged to implement clauses within the contract that facilitate EC 

negotiations later on. Such clauses describe how EC negotiations are conducted and on what pre-defined 

basis compensations are paid. Additionally, during EC negotiations it should be tried to make use of the 

relational aspect of a business relationship, promoting a long-term relationship to the suppliers that 

outweighs short term wins through price increases. 

For innovative projects suitable processes and reconciliations develop over time and the purchasing 

department should actively push the establishment of efficient processes and implement lessons learned 

from the current status quo. Furthermore, they should bring in as much transparency as economically 

reasonable to steer incoming ECs through the internal processes as smoothly as possible. 
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6.2 Linking the Findings to Previous Studies 
 

This section aims at relating the findings of this thesis to already existing literature. Not surprisingly, 

most of the basic assumptions were found to be true, for instance that an OEM is closely connected to 

its suppliers, that integrating the supplier is crucial and that engineering changes in general gain more 

and more attention. Regarding the factors that cause ECs, current literature was mainly confirmed, and 

some aspects, like software as a factor, were additionally added. The importance of well-working 

business relationships was shown by many authors and was confirmed by demonstrating how closely 

buyers and suppliers have to collaborate after the initial contract signature. 

However, regarding the kind of business relationship, this thesis showed that focusing on the mere power 

position before signing the contract, like it is done in the Kraljic matrix, is not sufficient. If it is assumed 

that more engineering changes arise, the situation before and after contract signature have to be 

considered, which was highlighted by the shift in figure 13. To the knowledge of the author, this power 

shift is so far not adequately covered in academic literature. One contribution of this thesis was therefore 

to look at the consequences of this power shift, which was done within research question 2. Furthermore, 

this thesis showed the general relationship between a reduced development cycle and engineering 

changes, by connecting both issues through data maturity in research question 1. 

The proposed purchasing engineering change matrix is another extension to the academic literature. 

The most interviewees assigned their component a place within the upper right quadrant of the matrix, 

meaning high EC risk and low purchasing influence. When the matrix was proposed in section 2.5, it 

was recommended to find customized solutions for each component within this area. Several possible 

solutions were presented when answering research question 4, for example to implement specific clauses 

within the contract when the original supply contract is signed. Again, it is important to keep in mind 

that the position of the components within the matrix as presented in section 5.3 displays the situation 

after contract signature. As described previously, before contract signature purchasing influence is often 

higher. The matrix is limited in the sense that it only recommends generic recommendations depending 

on the position of a component within the matrix. Finding a customized solution is a rather broad 

recommendation and in practice it might be difficult in some situations to find one. 

At this point it is also necessary to consider the limitations of this thesis. Not all components of a car 

were considered for this research and therefore additional information may come up with more 

interviews. Nevertheless, by having considered all 6 engineering disciplines while selecting the 

interviewees, a broad comprehensive picture can definitely be drawn. Related to this, due to its 

qualitative methodology and the number of 18 interviews, this study claims no statistical relevance. It 

rather generates analytically generalizable knowledge that in a very strict interpretation is only valid for 

the case company. However, as indicated in section 1.5, the findings are most likely transferrable to 

similar car companies, provided they also reduce their development cycle. To some extent, it can even 

be argued that the findings are valuable for every industrial firm that procures a lot of components where 

technical adaptations happen after contract signature and where the firm aims at reducing its 

development cycle. 
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6.3 Ethical Considerations of the Study 
 

The main impact of reduced development cycles, namely probably more ECs and consequently 

additional costs, is not directly ethically sensitive. However, indirectly the additional pressure and work 

load might lead to more stress for all participants within the case company and therefore stress is 

considered to be an ethical dimension related to the research of this thesis. To get an insight about the 

stress related to reduced development cycles, at the end of the interviews it was explicitly asked about 

this, as can be seen from the interview guide in appendix A. 

One could assume that with more ECs, and subsequently more EC work, the stress level naturally rises. 

However, the variety regarding the answers that the interviewees gave, leads to a more nuanced 

conclusion. It seems that stress is inherently depending on the individual. While some interviewees 

agreed that more EC work leads to more stress, others saw no such relation. They argued that the total 

number of working hours per week is not changing for them and if there is more EC work, other work 

might have to be reduced and eventually additional employees have to be hired to work on ECs, reducing 

the EC workload for the individual. Nevertheless, spending one’s own capacity on minor ECs was 

described as tedious work and could be perceived as stressful. One interviewee brought up the interesting 

point that as long as he has the impression that with his work regarding ECs he is moving forward the 

company, this is not stressful to him. Another one mentioned that the more innovative a project is, the 

less well-established processes exist, and depending on the individual, the absence of clear work 

processes are perceived as stressful or not. Therefore, it is concluded that with reduced development 

cycles the stress level for the employees does not rise automatically. It rather depends on the individual 

whether the new situation causes stress or not. 

Closely connected to the issue of stress is the issue of time pressure. The automobile industry is already 

known for time pressure (Koukoulaki, 2014) and with a reduced development cycle, time pressure might 

be perceived as an aggravated issue. This development is partly alleviated since more and more tools 

are available that enable the employees to work faster. Examples include software solutions that 

automatically execute tasks previously done manually or solutions facilitating communication. Such 

support can take work off the hands of the employees and thereby speeds up the work process. However, 

gaining a competitive advantage over competitors by reducing the development cycle is hard when most 

automotive OEMs reduce their development cycle substantially. To be one step ahead, a company 

therefore might feel the need to pressure its employees to work faster even further. As previously 

described, to what extent the employees perceive this pressure as stress depends on the individual. 

However, the stronger the time pressure resulting from a reduced development cycle is, the more 

individuals will feel their personal stress threshold exceeded. Furthermore, so far only the direct 

employees from the automotive OEM were considered. Even though in section 5.1 it was concluded 

that the major focus of reducing the cycle does not lie on the activities of the supplier, it seems reasonable 

to assume that an automotive supplier cannot ignore a general industry trend towards shorter 

development cycles. Therefore, in the long run the most firms within the supply chain might be forced 

to execute their activities faster and if this is not accompanied by improved support, like the previously 

mentioned software solutions, employees will have to deal with time pressure. Especially for people that 

cannot easily deal with this, working life can become more unpleasant. 
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Appendix 
 

A: Interview Guide 

 

Interview Guide 

Reminder (Research Questions): 

1. How do reduced development cycles affect engineering changes of externally produced parts? 

2. How does this affect the work of the purchasing department? 

3. Which factors make components prone to experience engineering changes? 

4. What are possible strategic measures the purchasing department can undertake to mitigate 

adverse effects resulting from engineering changes? 

 

Introductory Questions 

Relevant years of experience, department 

 

1. Reduced Development Cycles <-> Engineering Changes 

In general, if there is any, what is the relationship between reduced development cycles and ECs? 

If ECs are anyhow affected, what are other possible explanations for it except reduced development 

cycles? 

 

2. Purchasing Work 

How is your job affected by this shortened development cycle? General 

How does this development affect your work with EC? Specific 

How could colleagues be affected by it? 

Use Purchasing EC matrix: What is the relationship with the supplier for your material field? 

Is the relationship influencing how ECs are processed (time for implementation, costs, willingness to 

cooperate), Can the relationship be leveraged? 

 

3. Factors for EC 

Why is your material field more or less often affected than the one of others? 

What factors alleviate or aggravate your material field regarding ECs? 

Use Purchasing EC matrix: Where do you see your material field? Comment on x and y axis. 

(Risk: Occurrence Risk, Impact Risk, Propagation Risk) 

 

 



59 
 

4. Mitigating Strategies 

How are you dealing with ECs differently today than you did one or two years ago? 

If applicable, how do you explicitly address the new situation with reduced development cycles? (In 

what respect do you leverage the business relationship?) 

 

Ethics 

How could you describe the general stress level of your direct colleagues? 

With all previously said in mind, how might all of this affect the stress level of employees? Compare 

with past.  

 


