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Abstract--Startups and small and medium sized companies
are an important source for technology innovation. Cooperation
with big companies reinforces technological innovation but it
can also hamper entrepreneurial undertakings. This research
considers the impact of cooperative activities of startups or
small and medium sized companies with big companies in re-
gard to technology innovation in the automotive industry. The
analysis of 16 cases gives a first overview about the particular
characteristics of cooperative activities in an industry that suf-
fers from disruptive innovation and new players. The analysis
covers the reasons for cooperation, the desired partner charac-
teristics, and the benefits and sacrifices caused by the coopera-
tive activities. Risk and cost reduction are not seen as critical by
big companies regarding the decision for or against the collabo-
ration. Their focus is on knowledge gain and new ideas. Startups
or small and medium sized companies on the other hand seek
for market entry and public relation. Cooperation is not primar-
ily considered as a source for venture capital. Public funding as
a financial source for innovative work is underestimated except
for university cooperation. The study bases on eight expert
interviews with CEOs, founders and technical directors with
wide experience in research and development cooperation.

I. INTRODUCTION

Two decades ago high-tech companies grew rapidly. To-
day technology companies have to respond much faster to the
challenging market conditions in order to stay competitive.
[1] Shortening product life cycles, increasing technical com-
plexity, varieties of new technologies, and disruptive innova-
tions that can even replace existing products force technology
companies to seek for new sources of innovation.

Parallel research and development of several ideas is nec-
essary in order to have enough new products and technolo-
gies in the pipeline to compete in the market. Small and me-
dium sized companies (SMEs) usually do not have the capac-
ity to develop new technologies simultaneously and bring
them to market within the necessary time. [27] Entrepreneur-
ial high-tech startups usually have an innovative idea or tech-
nology and need seeding in order to develop their technology.
[37] Depending on their product market entry can be a diffi-
cult task without a company already in the market. Big tech-
nology companies have the resources for research and devel-
opment (R&D) and are in the market. However, if they only
innovate in-house they are likely to lose opportunities and
market share.

Cooperation is a way to compensate the weaknesses of the
companies and even arise new opportunities. [3] However,

small and medium sized companies work more flexible than
big companies. Big companies need defined processes for
coordination and organization. Decision processes take long-
er, especially if they contain high risk like in R&D. [47]

Many cooperation fail or do not even start. Reasons there-
fore for example are different working mentalities, hidden
interests, or barriers to communication. This work examines
the distinct circumstances in cooperation of startups or small
and medium sized companies with big companies. The sur-
vey focusses on the automotive industry and the connected
chip and software industry as this industry suffers from dis-
ruptive trends and the entrance of new players like Google,
Tesla or Apple. [48], [12] Automotive companies realized
that they need to keep up with trends like digital customer
experience, connectivity, big data, or shared mobility and that
they can only succeed if they collaborate with companies
outside their traditional industry. They need to nurture new
ideas inside and especially outside the company. New ideas
with a high execution risk and a high market risk are general-
ly realized by startups or SMEs not by big companies. [6]
Automobile manufacturers as well as suppliers are not used
to such cooperation with startups or SMEs. Therefore, this
survey gives current insights about the reasons for coopera-
tion, desired partner characteristics, and the benefits and
sacrifices caused by collaboration of big companies with
SMEs or startups seeking for entrepreneurial technology
innovation.

II. THEORETICAL BACKGROUND

A. Motives for Cooperation in Research and Development
The most important reason for cooperation is the realiza-
tion of synergy effects. In the technology industry this is
usually fulfilled by complementary know how of the coopera-
tion partners. [8], [20] R&D demands high financial funding,
personal as well as equipment resources. Especially startup
and small companies usually lack all of this in order to bring
the invention to market. Big companies seek for new ideas in
order to stay competitive. Therefor capacity complement is
a second motive for cooperation. [34] Resources can be allo-
cated for an optimal innovation process. Personal resources
also imply knowledge and know how. An agreed knowledge
and know how exchange leads to a gain of knowledge and
know how ideally for all partners. [20], [34] Besides cost and
time reduction also the quality of the result can be improved.
A pooling of resources, knowledge and know how usually
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cause cost reduction during the R&D process. [19] Moreo-
ver, regarding shortening product life cycles and higher com-
plexity of the products the pooling also helps to reduce the
time to market. [29], [34] Especially the pooling of re-
sources and sharing knowledge and know how needs a high
level of trust among the cooperation partners. Contractual
agreements cannot create a trustful collaboration on their
own. Especially in an early stage of research it is not possible
to predict the future development detailed enough to cover all
eventualities. Unpredictable or opportunistic behavior of the
partners is one risk factor concerning cooperative activities.
In R&D financial risks and product development risks have
to be minimized. The above mentioned motives lead to a risk
reduction if they are applied in a joint success oriented way.
[17] In case one of the partners faces feasibility issues that
would usually mean the end of the undertaking. By cooperat-
ing with other companies these issues might be compensated
by complementary capabilities and capacities. The facilita-
tion of market entry is the last quoted reason for coopera-
tion. It already leads beyond R&D but still plays a role for it.
[8], [20] Especially cross-industry cooperation might open
new opportunities for the product by minor adjustments dur-
ing development. Also relations of partner companies can
ease market entry both national and international.

B. Phases of Cooperation

The definition and determination of phases of cooperation
differ in the corresponding literature. All models define three
to five phases. The following table gives an overview of the
established models.

Analyzing the models it can be found that all models con-
tain similar content. The segmentation in three to five phases
of the cooperation indicates that the models differ in their
level of detail. DAS and TENG or WAHYUNI ET AL. with
three phases leave out the decision or strategic planning of

the cooperation. The model starts directly with the formation
of the cooperation. The formation of the cooperation in a
wider view is defined in phase three or even four in the five-
phase models.

In this work the focus lies on the impact of collaborative
activities in R&D. As SMEs usually do not have defined
phases and routines for cooperative activities and structures
in big companies differ from each other only three phases
will be used for the empirical survey. This broad definition of
the phases assures comparability of the results.

Phase 1 involves the time from the decision to cooperate
in R&D and the agreement of two or more parties to cooper-
ate. It contains the definition of the desired characteristics of
the partners, strategic objectives concerning the cooperation,
partner search and selection.

Phase 2 involves the time from the agreement of two or
more parties to cooperate until the fulfillment of the common
activity. It contains the benefits and sacrifices experienced
during the collaborative work.

Phase 3 involves the time after the common activity has
ended. It contains the kind of advancement, adjustment or
termination of the cooperation and the impact on the compa-
ny in a retrospective view.

C. Types of cooperation models in technology innovation

Cooperation is defined as an organized economic structure
of, according to certain criteria selected, enterprises that are
legally independent. Based on a negotiated and defined
common purpose subtasks are determined for each party by
the involved parties [2].

There are various types of cooperation models. Analyzing
numerous scientific sources written by different authors,
diverse structures of cooperation can be observed. The fol-
lowing table gives an overview of the most common struc-
tures found in cooperation research literature.

TABLE 1: LITERATURE OVERVIEW OF COOPERATION PHASES

Author Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
Kanter 1994 [24] Selection Negotiation Creation Realization Advancement
Kraege 1997 [28] Strategic Initiation | Partner selef:tlon Decision Implem@ntqtlon Adve.mce'ment or
and evaluation and realization termination
Lei et al. 1997 [32] Partner selection Plann'mg?7 and Implementation
negotiation and management
Gonzales 2001 [16] 1Snt;':llttegy develop- Partner selection Structuring Management Re-evaluation
Das and Teng 2002 [7] Formation Implementation Adqutmgnt or
termination
Specht et al. 2002 [42] Initial decision Partner selection Configuration Implementation Termination
Storm vans Gravesande 2006 Initiation Partner selection Implementation Termination
[43]
Wahyuni et al. 2007 [46] Formation Operation Termination
Howaldt and Ellerkmann 2011 | Idea and initiation Structuring Operation Evaluation Metamorphose or
[21] Termination
Niemann 2013 [36] Strategy selection Partner evgluatlon Configuration Reahza_tlon and Aflapt_lon or Ter-
and selection evaluation mination
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TABLE 2: OVERVIEW OF COOPERATION MODELS

Source Cooperation models Focus

Harzer [18] Contractual cooperation, cooperative, strategic alliance, joint venture, fran- | Strength of commitment and purpose of the
chise, incorporated company, value system cooperation

Kohne [26] Virtual company, sub-contracting, agency, licensing, franchise, capital | Cooperation structures of strategic compa-

venture, contractual cooperation, civil law association

ny networks

Morschett [35]

Non-contractual cooperation, contractual cooperation, equity commitment

Formal aspects of cooperation

Stritzel [44]
minority holding, subsidiary, merger

Licensing, franchise, joint venture, contract manufacture, strategic alliance,

Market entry strategies

Thommen [45]
strategic alliance, group

Participation, consortia, syndicate, community of interest, joint venture,

Strength of commitment of the cooperation

Zillig [49] Process organization, in-/outsourcing, joint venture, strategic alliance, pro- | Process oriented and structural organiza-
ject organization, network, virtual company tion
TABLE 3: ATTRIBUTES AND CHARACTERISTICS OF COOPERATION [38]

Attribute Characteristics
Direction Horizontal | Vertical | Diagonal
Expansion Local | Regional | National | Global
Liability Agreement Rules [ Contract
Financial integration No equity participation Equity participation
Duration limited Unlimited
Time horizon Long-term | Medium-term | Short-term
Target identity Redistributive Reciprocal
Number of partners | 3-10 [ > 10
Company size Inhomogeneous Homogeneous
Substantive limits Limited Unlimited
Function link Merger Vote

It is not possible to explicitly define each cooperation
model based on the characteristics described in the literature.
Furthermore, the complexity of R&D cooperation for tech-
nology innovation forces to consider more than a single struc-
ture characteristic. In general they are determined by the
attributes and characteristics in the following table.

Cooperation in technology innovation can be defined by
the attributes and characteristics. On the other the collabora-
tive activities cannot be directly assumed by the described
cooperation models. For this work the focus lies on the en-
forcement of technological innovation. Therefore, only some
of the existing cooperation models will be taken into account
and further specified.

The alternatives for R&D cooperation can be separated by
the degree of equality of the partners. Several cooperation
models leave the decision making power at one partner. They
are e.g. contract manufacturing, licensing, sub-contracting, or
outsourcing. In technology innovation management external
assignment of R&D topics to research institutions or R&D
contractors follow these patterns. It is also common to pur-
chase licenses for further in-house development or for im-
plementing the technology in the new product. Another coop-
eration form is triggered by market demands. R&D is execut-
ed in cooperation with lead customers either at the customer’s
or at the producer’s premises. Demands and technical possi-
bilities can be matched perfectly and innovation with a lower
market risk can be achieved. Equality of the partners is given
cooperation or joint ventures with partners either in the same
industry or cross-industry. Especially in early stages of new
technologies cooperation with R&D institutions or universi-

ties is likely. These kinds of agreements are most applicable
to cooperation forms like networks, joint venture, strategic
alliances, contractual and non-contractual cooperation, or
consortia. [34]

D. Silicon Valley as a System of Open Innovation

Silicon Valley is an entrepreneurial region which is not
determined by governmental borders. [25] Silicon Valley is
distinguished by unique competencies in production, product
engineering and management which make entreprencurial
success in a rapidly growing environment possible. [31] Stan-
ford University as leading institution for higher education in
this area fosters entrepreneurial activities as well. [39] Geo-
graphically it was considered to be the southern part of the
San Francisco Bay area. According to the development of
San Francisco and Oakland concerning innovation and ven-
ture capital investment they can be seen as part of Silicon
Valley today. [23]

More than 14 percent of the generated patents in the Unit-
ed States are created in the Silicon Valley. This is one part of
the evidence of a highly innovative ecosystem. At the mo-
ment 13.5 percent of firms without employees in California
are situated in the Silicon Valley. Thereof almost one third is
in Professional, Scientific, and Technical Services. This suits
the fact that the value added per employee is more than 30
percent higher than in the rest of the United States, even
though it declined in Silicon Valley from 2013 to 2014. [23]
If we look at the new business formations per person on the
other hand we face North American average. This is because
entrepreneurs in this area do not stop after building one com-
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pany. They usually exit at a certain point and start a new
business. Until 1997 more initial public offers (IPO) were
observed as mergers and acquisitions (M&A). Today mergers
and acquisitions clearly outweigh IPOs. [22]

For this work innovation is defined as a process that leads
from the creation of a new idea (invention) to its real-world
deployment (often by commercialization). New ideas can
appear at any time during the innovation process and be im-
plemented in the product. But only few ideas from research
will be developed and finally brought to market. They have to
fit the overall company strategy and have a high probability
of success. However, in order to stay competitive companies
need to have a broad range of new ideas from which they can
chose. Otherwise they cannot bring competitive products to
the market respectively have a higher failure risk. Small or
medium sized companies do not have the internal research
capacity of a big company. This is one reason why big com-
panies are more competitive on a long-term view. About 60
percent of startup companies fail. This is about the failure
rate of ideas within a big company.

Traditionally big companies followed a primarily closed
innovation strategy. They stayed competitive because they
are able to support a broad innovation pipeline through high
investments in their internal R&D. The following figure
shows the internal innovation pipeline with several ideas.
Only a small portion of ideas reach the target market. Com-
pany external ideas and businesses are not included in the
innovation pipeline.

Company external ideas
and businesses

Company
internal R&D
Idea C
Target Market
Idea A ®  ldeap —@¥RE @
L)
Idea B

Basic Research Applied Research Development

Figure 1: Closed Innovation [5]

Even though big companies have sufficient resources for
the development of innovative technologies they are limited
to company internal ideas. The motivations for inbound open
innovation are to fill the innovation pipeline with new ideas
that are outside the boundaries of the company. [5]

Opening up the innovation process brings new opportuni-
ties for the company. [13] Even if the idea does not fit into
the core business they can still generate income by licensing
or even creating a new company as a spin-out. [ 14]

Cqmpany external ideas and businesses

Spin-out company New market

Cooperative |

internal idea |
incubation v
Idea F |dea G
Idea C - . - .
lea E Target market
Idea A . IdeaD ~ ea
PN
Idea B

" Licence out New market

Basic Research Applied Research Development

Figure 2: Open Innovation [5]
1. METHODOLOGY

A. Sample Structure

In order to receive an overview of cooperative R&D activ-
ities between small and medium sized companies and big
companies the experts are spread around the automotive, chip
and software industry. Companies reach from suppliers to
manufacturer. As insurance companies increasingly appear in
startup platforms looking for cooperation opportunities with
companies that develop new technologies, they were also
taken into account. Every expert reported about two or more
cooperative activities enforcing technology innovation.
Therefore, the survey covers more than 16 cooperative activi-
ties in R&D. The following table shows the distribution of
the interviewees.

TABLE 4: SAMPLE DISTRIBUTION

Number of
interviewees
Automobile manufacturers 2
Automobile suppliers 2
Chip and software developers 2
Innovation platform managers 2
Insurance industry 1
Sum 8

There were two strategies for specifying the sample. First-
ly, companies were searched for, which fulfill the following
criteria:

e The company has to have a R&D site in the Silicon Valley
area

e It has to be in a technology oriented industry with focus
on automotive

e It has to cooperate with companies of significantly small-
er resp. bigger size for the purpose of technological inno-
vation

e The cooperation can be past or still running

Secondly experts were searched for, who fulfill the fol-
lowing criteria:
e They have to have experience in cooperative R&D in the
Silicon Valley area for at least five years
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e Experts have/had to be involved in at least two coopera-
tive activities with companies of significantly smaller
resp. bigger size for the purpose of technological innova-
tion

e They have/had to be in touch with the startup scenery in
the Silicon Valley e.g. startup platforms

The personal criteria overrule the company criteria as the
knowledge of the interviewee is more important than the
company one works for at the moment of the survey. Never-
theless most of the experts were found by contacting the
companies. As an information source public lists like Angel-
List, member lists of startup platforms, company lists and
contacts provided by the US-Asia Technology Management
Center of Stanford University were used.

For the analysis the sample is divided into “SMEs or
startups” and “big companies”. Cooperation literature pro-
vides evidence that according to the degree of equality of the
partners the circumstances of the partners differ. SMEs or
start-ups are usually in a weaker position than big companies
due to their financial power. For this survey SMEs were de-
fined by their employee number at the beginning of the ob-
served cooperative activity. There is no universal definition
of SMEs even within the US government. Nevertheless they
are mostly defined by up to 500 employees. [10], [11], [41].
They are also mentioned as an important source of innovation
and entrepreneurial skills. [41]

Startups are defined by their need for capital, fast growth
rate, high degree of innovation and young age. [4], [30] The
most important characteristic is the high growth rate. They
are even called “gazelles” in the present literature. [40] As
SMEs and startups are usually in the same position in cooper-
ation with big companies they are evaluated together.

TABLE 5: DISTRIBUTION OF OBSERVED COOPERATION BY POINT

OF VIEW

SMEs or Big

startups companies
Automobile manufacturers 4
Automobile suppliers 1 3
Chip and software developers 2
Innovation platform managers 5
Insurance industry 1
Sum 8 8

For the interpretation of the results, it has to be taken into
account that no SMEs or startup companies were interviewed
that do not exist anymore. The former CEOs and/or CTOs
were contacted but were not willing to participate in the sur-
vey.

B. Interview Structure

The interview guideline contains qualitative as well as
quantitative parts. Every interview starts with personal ques-
tions about the interviewees background and company data of
the considered cooperation partner. In the second part at least
three cooperative activities are picked in which the interview-

ee was directly involved. Every cooperation is examined in
three steps: Prior to the cooperation, during the cooperation
and after the cooperation.

Prior to the cooperation contains information about the
original mission and strategic objectives of the company and
the stated aims of possible cooperation. Based on this infor-
mation the desired characteristics of cooperation partners and
the selection process are determined. Finally the interviewees
rank characteristics stated in the literature from 1 = most
important to 5 = less important.

In the part “during the cooperation” the focus lies on ben-
efits and sacrifices caused by the cooperation. Benefits and
sacrifices are structured by knowledge gain or loss, cost re-
duction or increase, possibility of public funding, risk reduc-
tion or increase, intellectual property agreements, and deci-
sion power concerning cooperative topics. All topics are also
evaluated with a 4-point Likert scale, 4 = very important to 1
= not at all important.

The part “after the cooperation” shows the retrospective
view of the expert about the cooperation. Why or why not the
cooperation was a success for the company and how the busi-
ness plan changed because of the cooperation. In order to
prevent biased information the personal development of the
interviewee through the cooperation is captured.

C. Data Analysis

The interviews are recorded, paraphrased, and analyzed
by a qualitative content analysis. [15] As an analysis tool
MAXQDA is used. [33] Quantitative data is analyzed by
descriptive statistics. [9] Due to the small sample an explora-
tive analysis would not achieve reliable results. All infor-
mation is cited in order to assure that the interviewee cannot
be identified by the content according to the declaration of
consent.

IV. THE IMPACT OF COOPERATION ON ENTREPRE-
NEURIAL TECHNOLOGY INNOVATION

A. Incentives for Cooperation in entrepreneurial Technology

Innovation

The analysis of the incentives for cooperation shows dif-
ferences caused by the desired level of innovation and time to
market. They also differ between big companies and SMEs or
startups.

Big companies who focus on radical innovation are look-
ing for a dramatic increase in performance that can also re-
place an existing product. They scout for new ideas or tech-
nologies in their industry and also in other industries. Nor-
mally the companies face R&D durations from five to ten
years in this case. The cooperation described with the aim for
radical innovation start in more than 50 % of the observed
cases with university cooperation. The students might even
found a startup company during their university studies. In
one case the university cooperation became a spin-off com-
pany of the big company.

The specifications resp. the description of the final tech-
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nology or product are defined rather vague if the aim is radi-
cal innovation. Formulations like “better results, higher per-
formance, faster, saves space, or cleaner device” are regularly
found in the descriptions for the idea or technology hunt.

Big companies with focus on the market demand usually
seek for incremental innovation. Radical innovation in this
case was only accepted in one of the observed cooperation.
They are market focused and therefore motivated to cooper-
ate with SMEs or startups that already have a use case. In-
cremental innovation is also more likely to be accepted by the
customers what helps to bind existing customers and to at-
tract new customers. In more than 80 % of the observed co-
operation the incentive for cooperation was pulled by identi-
fied customer needs. Looking at the R&D durations two years
were stated as the maximum. The formulations of the specifi-
cation are accurate as the innovation is pulled by the market
and not pushed by technology.

SMEs or especially startups are the new ideas or technol-
ogies by itself. One incentive for all SMEs or startups is mar-
ket entry. Venture capital was also mentioned but not directly
connected to the cooperation. All successful cooperation,
meaning the technology or product was developed to market
readiness, ended in all observed cases with the SME or for-
mer startup as the supplier and the big company as the cus-
tomer.

Companies in the insurance industry are not interested in
cooperation focusing on technological innovation. They real-
ized a shift of risk caused by new technologies and products.
Risks disappear but new risks especially because of the digi-
talization of the world arise, one example is autonomous
driving. They also identify new technologies that might help
to improve their risk assessment. Especially data analytics
managing big data are from interest.

B. Partner Selection

The most important feature of desired partners stated by
the interviewees is complementary capacity or knowledge.
According to the results about the incentives the views of big
companies differ from the views of SMEs or startup compa-
nies. The following table shows their average ranking of five
features.

Both sides rank “cooperation experience” and “high R&D
investment” equal on positions in the middle and “comple-
mentary capacity or knowledge” on the top positions. The
biggest differences appear for “presence in target market” and
“adapts to your company’s processes”.

Presence in the target market is not important for big

companies. They are already present in the target market and
do not implement new products that do not match their core
market. An exception is when they look for differentiation in
their product portfolio.

SMEs and especially startup companies are not present in
the target market. They might even not know their target
market at the beginning of their undertakings. Their focus is
on technological research and development at first and sec-
ondly the market ready product or application possibilities in
market ready products or products already established in the
market. Another reason is that the placement of a new prod-
uct in the market is usually expensive. In all cooperation
observed the big company brought the final product to market
or became the major customer.

Concerning the adaption to the company’s processes the
interviewees stated that SMEs and especially startup compa-
nies do not have implemented stiff processes and can easily
be integrated in the collaborative work with the in-house
engineers.

The rankings in the table above are average rankings. Ex-
cept for “adapts to your company’s processes” there were no
significant differences in the answers. The interviewees who
are engineers and worked in R&D ranked “process adaption”
on the top two positions. They stated that collaborative work
is easier when all partners use the same engineering standards
and processes. They see this feature as a key success factor of
the cooperation.

One feature not included in the ranking table was men-
tioned by all startup companies as very important. The public
relation improvement of the SME or start up caused by a
cooperation with a well-known big company is regarded as a
major asset. Besides the public relation for their company
basically for free they also have experienced follow-up coop-
eration with other big companies which became major cus-
tomers.

Finding the right partner and technology is the biggest
challenge before the cooperation. Some big companies have
scouts who search for new ideas and partners full-time. They
follow strategic topics decided by the top management. With-
in these topics they can negotiate and set the terms without
close reports to the top management. They can also push
cooperation that are interesting for the company e.g. cross-
industry ideas after consulting with the management. Their
hunting grounds are startup platforms like PlugandPlayTech
Center and events that bring small and big companies togeth-
er. SMEs and startup companies also use these events and
platforms to present their ideas and new technologies.

TABLE 6: RANKING OF PARTNER FEATURES

SMEs or start ups Big companies

Partner features Rank Partner features Rank
Cooperation experience 4 (3 Cooperation experience 4 (3
High R&D investment 3(®) High R&D investment 303
Complementary capacity or knowledge 2 Complementary capacity or knowledge 1M
Presence in target market 1 (111D Presence in target market S
Adapts to your company’s processes S Adapts to your company’s processes 211D
1 = most important to 5 = least important
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While one interviewee stated that startups contact the
company directly for cooperation possibilities, another stated
that it is hard to get the startup companies to cooperate with
them. A possible reason discussed in the interviews is the
branding and popularity of the company. This possible reason
aligns with the desired partner feature “well-known” men-
tioned above.

All interviewees agreed that the partner company should
also seek for a win-win situation and collaboration. Two of
them said that they mentioned a good team as the key success
factor of a cooperation.

C. Benefits and Sacrifices caused by Cooperation in Entre-
preneurial Technology Innovation

The motives for cooperation in R&D are used to catego-
rize the benefits and sacrifices caused by cooperation in en-
trepreneurial technology innovation.

In all observed cooperation the partners gained comple-
mentary capacity and knowledge. In most cases it was either
knowledge in computer science or in hardware development.
Three interviewees pointed out that additional knowledge for
radical innovation came from university cooperation. Accord-
ing to their ranking of the desired characteristics for coopera-
tion partners they evaluated the knowledge gain as very im-
portant for any collaborative activity. One interviewee com-
pared the gained knowledge to additional costs which would
rise from building in-house capacity or knowledge. In all
three cases presented by the interviewee the costs would have
been higher to build in-house expertise.

The following question addresses cost reduction during
the cooperative R&D compared to in-house R&D. Big com-
panies could not give a concrete answer to this question.
They look at the whole process from the idea to the market.
As they might reduce costs by sourcing out parts of their
R&D work they said that the cost for placing the product in
the market are higher than usual due to the novelty of the
product or because it is not in their actual core business. En-
gaging in active scouting for potential partners for coopera-
tion also causes additional costs compared to in-house R&D.
So far no calculations were made throughout the whole inno-
vation process in order to compare cost of in-house R&D to
collaborative R&D.

The evaluation of the R&D process excluding marketing
expenses all interviewees agreed that cost can be reduced. For
example there are no purchase costs for the needed comple-
mentary capacity and no additional human resources which
still produce costs even if the idea fails. Another cost reduc-
tion possibility can be found in university cooperation as
students cost less than in-house engineers. The importance of
cost reduction compared to the benefit of idea generation is
important but does not have priority in the cooperation deci-
sion. In this context two interviewees already lead to the next
topic — public funding.

New technologies that are likely to be researched and de-
veloped in university cooperation are often eligible for public
funding. It is possible for many new technologies also for all

companies if there is a call available. Seven cooperation in-
cluded public funding. In most cases it was the universities
and the SMEs that applied for the call. Two interviewees
stated that public funding is not a topic as their innovative
work is more attached to new products than new technolo-
gies. There are rarely calls for public funding in product in-
novation. In all cases public funding was regarded as nice to
have but the “technology, strategy, terms and feeling” are
more important for the decision for the cooperation or against
it.

Risk reduction, financially as well as in the R&D process,
is seen as important by all interviewees. Nevertheless they do
not see the cooperation as the critical factor. As already men-
tioned above in the context of cost reduction the only aspect
that aligns to the cooperation is the possible reduction of sunk
costs for additional capacity which might be reduced by a
cooperation. Three of the interviewees said that R&D is al-
ways risky and cooperation cannot change this fact.

The final critical topic in cooperation discussed in the in-
terviews is the handling of intellectual property. Three sce-
narios were described by all interviewees. The first scenario
is joint R&D. In this case they would also have joined intel-
lectual property. In the second scenario the R&D work is
mostly done by one partner, whereas the other partner sup-
ports with additional capacity. In this case the intellectual
property will be owned by the party that executed the R&D.
In the third scenario one of the partners is not interested in the
intellectual property for diverse reasons. In this case the other
partner might have exclusive using rights or keeps equity of
the other company. Two interviewees only answered that this
matter is evaluated case by case. Taken the diverse answers
given for each observed case into account the format of this
survey cannot give a clear answer to the question of intellec-
tual property.

V. CONCLUSION

The automotive industry reacted to the disruptive trends
and new players that rush into the market by building R&D
centers in the Silicon Valley as the home of innovation. The
big players in the automotive industry differ a lot from the
mentality and flexible organization of the young and innova-
tive companies. Nevertheless they realized that collaboration
with startups or SMEs is essential in order to fill the idea
pipeline for the purpose of staying competitive.

The reason for cooperation aligns with the desired partner
characteristics. Big companies look for fresh ideas or almost
market ready products that match their customer’s needs,
whereas SMEs or startups look for market entry possibilities
and Public relation. Venture capital is not directly connected
to cooperation as there are other possibilities than to cooper-
ate with a big company. Both sides agree that complementary
capacity and/or knowledge is the most important partner
asset.

These facts also cover the results about the most important
benefit of any cooperation which is knowledge or knowhow
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gain. Surprisingly cost or risk reduction is not seen as im-
portant as R&D is considered risky anyway. It does influence
the decision for or against the cooperation but is not the main
reason. Public funding has high potential but is not seen as
such by the collaborators. Universities as partners use this
kind of funding more often even though startups or technolo-
gy companies could apply for calls too. The handling of the
generated IP could not be answered as it seems to be decided
case by case.

The purpose of this survey is to give a first overview
about the peculiarities of the automotive industry’s coopera-
tive activities in the Silicon Valley. Even though the sample
was small several interesting topics that need further research
were identified.

Some answers did not only correlate with the position of
the company in the value change but also with the profession
of the interviewee. “Process adaption” as a desired feature of
the partner e. g. is seen more important by big companies but
also by engineers. It should be tested if the answers are
caused by the profession or by the position of the company in
the value chain.

The handling of IP in such cooperation need further re-
search, especially what circumstances lead to the IP decision
and how the collaborators think about it. This topic should be
aligned with power distribution amongst the partners what
also might influence other decisions. Another variable to be
tested is the place where the collaborative action takes place.
Some hints were found in this survey that this also influences
the development of the cooperation.

It was not possible to poll interviewees with experience in
cooperation were the SME or startup does not exist anymore
for different reasons. These reasons might lead to significant
improvement possibilities for all collaborators in this industry
in the Silicon Valley.
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INTERVIEW GUIDELINE

Introduction

1.1. Declaration of Consent

1.2. Description of research project
Character of SME/start-up

2.1. Basic company information (Foundation date, No. of employees, equity distribution...)

2.2. Who are the major shareholders?
Interviewee’s relation to the SME/start-up

3.1. When did you join this company?

3.2.

3.3.

3.4.

What is your current job title in this company?

Are you a founder of the company?

3.5. Do you own shares of the company?

3.6. What do you like about being part of this company?
Collaborative activities of the SME/start-up

Why did you decide to found/work for this company?

4.1. Tell me briefly about collaborative activities between your company and other companies.
4.2. How many of these collaborative activities were in R&D?
4.3. Please tell me briefly in how many collaborative R&D activities have you been personally involved and how?

Information about the observed cooperation
5.1.
volved.

5.2.
5.3.
5.4.
Prior to the cooperation
6.1.
6.2.
6.3.
6.4.
6.5.

Was the cooperation successful?

Please tell me briefly about it. (Start, end, partners, goal)

Please select one specific instance of collaborative R&D of your company, preferable in which you have been in-

Did the cooperation happen mostly at your company, the partner’s company or a neutral area?

Would you please state the mission and strategic objective of your company before the cooperation?
How did you expect this cooperation will help to achieve your company goals?

Did your company intentionally pick this partner after comparing to other possible candidates?

If no, why do you think they entered into this cooperation?
For what partner characteristics was your company looking for?
Please rank from 1 = most important to 5 less important.

(Cooperation experienced, high R&D investments, complementary capacity or knowledge, presence in target market,
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adapts to your company’s processes)
7. Benefits from the cooperation
7.1. Did your company gain knowledge during the project? What kind of knowledge or know-how?
7.2. How important was the knowledge gain for your company? Why?

Very important Important Less important Not at all important | No answer
4 3 2 1
7.3. Would you say your company reduced costs during the cooperative R&D compared to in-house R&D projects?
Where especially?
7.4. How important was cost reduction for your company?
Very important Important Less important Not at all important | No answer
4 3 2 1

7.5. Did the cooperation lead you to reduce the risk of product development? How?
7.6. Did the cooperation lead you to reduce financial risks? How?
7.7. How important was risk reduction for your company?
Very important Important Less important Not at all important | No answer
4 3 2 1
7.8. Did the cooperation allow your company to receive public funding?
7.9. Did every partner pay their own costs or were funds for this project transferred?
7.10.If yes, can you provide information about what your partner supported during the cooperation?
7.11. How was the allocation of resources decided? (Money and people time)
7.12. Did you receive licenses from your cooperation partner and or did you give your partner licenses as part of the coop-
eration?
7.13. Who received the ownership of IP created within the cooperation?
8. Retrospective view
8.1. Was the cooperation a good thing for your company? Why?
8.2. Did your company’s business plan change through the cooperation? How?
8.3. Had this cooperation any impact on your plans for exit?
8.4. How did your job change during the cooperation?
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