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ABSTRACT 
Firms are increasingly reliant on collaborating with external partners to drive 
their technology development efforts in light of increasing pace of development and 
global competition. However, many firms struggle with managing the inherently 
uncertain and ambiguous process of technology development with external actors 
because these may not share the same technological understandings, processes and 
goals. Accordingly, we argue that further research is required to better understand 
the management of joint projects with different types of partners within technology 
development. To fill this gap this study examines the adaptation of traditional 
stage-gate processes for technology development projects with science-based and 
market-based partners in three large technologies oriented firms. Our results 
shows that open technology development projects are often problematic because 
firms lack partner understanding and have difficulty aligning their development 
processes with external partners. To address these problems we found that our 
firms adapted their processes by implementing externally oriented stages, gates 
and roles to suit the contingencies of collaboration with science-based and market-
based partners respectively. Our results provide implications for theory and 
management practice concerning the management of open innovation and stage-
gate processes.   
 
Keywords: open innovation, technology development, science-based partners, 
market-based partners, stage-gate 

1. INTRODUCTION 
Open innovation practices have attracted significant attention over the last decade  
(Chesbrough and Brunswicker, 2014). Open innovation is believed to lead to several 
benefits such as better adaptation to market needs and better commercial returns from 
new developments (Chesbrough, 2003). The concept of open innovation implies that 
firms open their boundaries and cooperate with a variety of external partners such as 
universities, knowledge institutes, customers, suppliers and competitors (Van Beers and 
Zand, 2014). By cooperating with a variety of partners firms can enhance the 
probability of access complementary expertise and additional assets, thereby improving 
their innovative processes (Wikhamn, 2013). However, empirical studies on joint 
development provide mixed results. While some studies reveal that open practices is 
beneficial and enhances the firms’ innovation success (West and Bogers, 2014), other 
show that joint development demands extra resources to manage partnerships 
(Bengtsson et al., 2015). Thus, there is a lack of understanding of the specific 
contingencies for when and how external collaboration is beneficial.  
Also, most of the open innovation studies focus on new product development (NPD) 
while open innovation within the technology development processes of large firms is 
scarcely investigated (Jong and Slavova, 2014). Although recent studies of the 
technology development process have suggested a flexible approach, most technology 
development frameworks are still focused towards managing internal development 



activities (Högman and Johannesson, 2013). Thus, there is also a lack of understanding 
of how firms can adopt their internal routines to manage external partners within the 
technology development process. 
A large body of literature has investigated the interplay of various external partners in 
innovation activities of large firms (Un and Asakawa, 2015). Also, although it is widely 
accepted that partners could be clustered in two types: science-based for universities and 
research institutes and market-based for customers, suppliers and competitors, the 
appropriate processes for managing collaboration with different partner types within 
technology development has received relatively little attention (Du et al., 2014). 
Nevertheless, some recent large-scale quantitative studies have indicated that market-
based partnerships are better settled for formal management models, whereas science-
based partners are more suited for informal management models  (Gesing et al., 2014). 
However, extent research provide little insights into how firms can adapt their internal 
technology development processes to support collaboration with different partner types. 
In particular, we still lack in-depth insights into how the core elements of the stage 
process (e.g. gates and criteria) may be adapted and designed to various partner types. 
Accordingly, the purpose of this study is to investigate how firms can adapt their stage-
gate process to manage technology development projects with different types of 
partners? In particular, we investigate the influence of open innovation across the 
technology development process by exploring how three multinational advanced 
engineering firms have adapted their stages (activities, analysis and deliverables), gates 
(deliverable, criteria and outputs) and roles (project team, project managers and steering 
committees) to handle external collaboration. This focus is especially relevant since 
most companies use some kind of stage-gate process to organize their development 
activities (Grönlund et al, 2010).  

2. THEORETICAL BACKROUND 

2.1 TECHNOLOGY DEVELOPMENT PROCESSES  
Technology development projects are typically conducted to explore the potential of 
new knowledge from basic and applied research, scientific investigations as well as the 
development of advanced technological platforms (Cooper, 2006). Those developments 
often lie in the forefront of firms innovation programs and aim to explore promising 
opportunities in the long-term. Technology development is generally recognized as a 
complex journey due to high technical risk, unknown development pathways and 
difficult-to-predict outcomes (Eldred and McGrath, 1997). In order to manage the risk 
inherent in technology development, various scholars have been suggesting a number of 
stage and gate conceptions (e.g. 3-Stage TD Process, TechSG, etc) that differ in features 
and level of details. One of the most famous examples is the stage-gate model suggested 
by Cooper (1990) that has subsequently been adapted to the technology development 
context (see Cooper, 2006). This model divides projects into series of sequential stages, 
where essential activities are carried out. At the end of each stage, a committee 
evaluates the output by use of evaluation criteria in a formal managerial meeting 
referred to as a gate. If the results are satisfactory, the project moves one step forward 
whereas termination or recycle to prior stages may be needed in some cases. Stage-gate 
processes can be described as both a conceptual and an operational model for 
organizing development activities. Although the stage-gate processes provide a structure 
to development new technologies, it is mostly internally focused by nature and it is still 
not understood how to integrate open innovation activities into the technology 
development process.  



2.2 OPEN INNOVATION AND THE MANAGEMENT OF MARKET-BASED AND SCIENCE-
BASED PARTNERSHIPS 

Open innovation is defined as “a distributed innovation process based on purposively 
managed knowledge flows across organizational boundaries, using pecuniary and non-
pecuniary mechanisms in line with each organization’s business model ” (Chesbrough 
et al., 2014). Open innovation advocate firms to open their boundaries and collaborate 
with partners to accelerate their innovation processes and programs. Emergent literature 
has distinguished between two types of partner collaboration in open innovation; 
market-based (MBPs) and science based (SBPs) partnerships (Gesing et al., 2014) (see 
the figure 1). Following prior studies, market-based partnerships include customers, 
suppliers and competitors whereas science-based partnerships comprise universities and 
knowledge institutions (Gesing et al., 2014). While market-based partnership achieves 
better results when managed by formal governances methods, science-based 
collaboration is better managed by informal procedures (Du et al., 2014). Although such 
studies have suggested appropriate overall governance models to better manage external 
partnerships, they do not provide any detailed insights into how firms should adapt their 
stages, gates and roles to the different types.  
 

 
Figure 1. Stage-gate elements in an open innovation context                                                       

Collaboration with MBPs is believed to potentially increase project success through 
better access to relevant complementary capabilities as well as market knowledge such 
as market trends and customers needs  (Chesbrough et al., 2014). Although researchers 
have investigated the benefits of MBPs there is still no clear understanding of how to 
manage different MBPs in a collaborative development projects. Moreover, joint 
technology development with MBPs may also entail negative consequences such as 
potential creation of competitors in the medium term (Arruñada and Vázquez, 2006) 
and opportunistic behavior after the development.  
 
Complementary, SBPs such as universities and research institutions represents key 
opportunities for industrial firms for access to complementary knowledge, to develop 
and get access to scientific platforms, and speed up their technology developments 
(Chesbrough et al., 2014). From the firm’s perspective, scientific partnerships enable 
project teams to improve their capabilities to solve technical issues and conduct early 
stage investigations of new technologies with lower risks (Lee, 2000). Although several 



studies have emphasized the relevance of SBPs for technology success, less light has 
been directed towards managing the tensions between firms and how to change the roles 
of the internal actors to meet partner requirements. More specifically, researchers at 
universities may follow an institutionalized way of doing research and they may have 
their own pace and logic, which is difficult to be influenced from the outside  (Du et al., 
2014). While firm’s engineers work in a context characterized by strict control, 
scientists typically operate in context with more autonomy and room for improvisation. 
Needless to say, tensions and problems – as well as opportunities – may arise when 
these two worlds collide.  

3. METHODS 

3.1 RESEARCH STRATEGY 
The lack of theoretical insight into the contingencies and characteristics of open 
technology development processes drives this research to follow an inductive strategy 
based on a multiple-case study method (Eisenhardt, 1989). Inductive studies are 
especially appropriated for developing theoretical insights when nascent themes are 
investigated. Multiple cases are effective because they permit a cross comparison 
among different contexts which enrich the reflection over an emergent phenomena 
(Edmondson and McManus, 2007). The motivation for choosing these firms where their 
reputation as being technologically advanced and strongly engaged in external 
collaborations with MBPs as well as SBPs in technology development.  
   
 Alpha Beta Gamma 
Industry Industrial,Equipment Transportation Transportation 
Annual,turnover USD 11,3 Billions USD 10,6 Billions USD 28,5 Billions 
Main,product Construction and mining 

equipment Commercial vehicles Vehicle Systems 

Number,of,employees 40.000 39.000 88.000 
Estimated,ratio,of,joint,
projects,in,NPD 

60% 50% 50% 

Number,of,interviews, 11, 8, 7,

Table 1. Firms profile summary 

3.2 DATA COLLECTION AND ANALYSIS 
To gather multiple perspectives on the technology development projects we collected 
data from 2013 to 2015 by conducting 19 interviews in three phases: exploratory, semi-
structured and as well focus interview with key managers to follow up on key themes in 
the data (see table 2). The respondents were senior executives, midlevel managers, 
technical specialists and engineers employed in several R&D departments with 
significant experience in technology development. By conducting interviews over 
several hierarchical levels, we assured that the interviews represented a wider 
organizational membership, which mitigated potential bias. 
The interviews varied in duration over the range of 45-120 minutes and all the content 
of conversation were recorded and transcribed. The interviews were then used for 
spreadsheets and analyzed through NVivo software. Table 2 explains the flow of data 
collection.  
 



 

Table 2. Data gathering description 

The data analysis was based on the analytical procedure of constant comparison method, 
designed to generate theory by the identification of patterns in social contexts (Boeije, 
2002). Based on the grounded theory approach, this systematic approach helped us to 
understand emergent themes and to increase the traceability and verification of the 
analysis (Glaser and Strauss, 2009).  
The strategy to compare and contrast was implemented through the creation of 
categories, definition of the limits of the categories and describing and summarizing the 
content of each category in order to find patterns (Tesch, 1990).  Following Nag, Corley, 
and Gioia (2007) the data analysis was based on three steps. In the first we did an in-
depth analysis of the raw data where we highlighted interesting terms and phrases for 
further coding. Sequentially we gathered common terms to identify the first order 
concept. Since all concepts were arranged according to their similarities, it was possible 
to discover the relevant characteristics and patterns that lead us to identify second order 
themes. Our analysis resulted in the identification of 6 second order themes related to 
stages, gates and roles. These themes conveyed the specifics activities employed to 
adapt the stage-gate process. In the final step we reached the overarching dimension 
where we identified the macro categories of action performed by firms to adapt their 
process to manage the joint technology development. This method allowed us to map 
important categories and themes that were involved in joint technology developments. 
To structure the data coding, we used computer-based qualitative analysis software, 
NVivo, which allowed us to record and cross the codes, memos that emerge from the 
data as presented in figure 2.  

4. EMPIRICAL FINDINGS 
Our case companies had all implemented a more open approach to technology 
development in recent years due to increased global competition and a faster rate of 
technological development within their respective industries. As one technology 
development manager from Gamma remarked: “There is so much different knowledge 
that we need to keep track of all around us. The technology around us is exploding, so 
we cannot keep track of everything ourselves. Therefore, we must have various partners 
to work with. It has become more and more common, and more and more important.” 
All companies experienced challenges in collaborating with external partners in the 
inherently complex domain of technology development.  
In particular our respondents described challenges such as as misunderstandings, 
conflicts, misaligned development processes and unclear roles that hampered the 
potential benefits of open technology development. For example, a senior technology 



development manager at Alpha clarified: “I think misunderstandings is a key issue when 
working with external partners, we often lack a clear view on how to collaborate, what 
processes to follow our even a clear vocabulary to share knowledge externally. We have 
really learned that generating a shared understanding is key when you engage in 
development with a partner.” Many respondents echoed this statement across our three 
case companies underlining the importance of adopting new methods for managing 
external collaborations.  
For example, a senior technology manager at Alpha remarked: “We have identified that 
being better at managing and benefitting from external collaborations is a key strategic 
initiative for us and we have devoted resources to better understand such collaboration” 
We found that the companies had generally made several adaptions to their normal 
technology development processes to address these challenges. In our analysis we 
categorized these adaptions to relate the dimensions of stages, gates and roles for market 
based and science based partnerships respectively. Figure 2 presents the overall 
structure of our findings.  
 

 
Figure 2. Overall structure of the findings 

4.1 ADAPTING STAGES TO MANAGE MARKET-BASED AND SCIENCE-BASED 
PARTNERSHIPS 

 
Managing the development work over the different stages can be a challenge when 
working with MBPs and SBPs. To address this challenge all companies have adapted 
their stage-gate process to properly manage the respective partners.  
 
To properly manage MBPs our respondents underlined that they had adopted 
synchronization of stages, which enabled them to reduce cooperation failures. For 
example, the synchronization can be addressed in different ways, for example the 
adoption of process comparison in the project scoping stage in kickoff workshops. For 
example, a manager of global and strategic alliances from Alpha mentioned: “When we 
work with MBPs we synchronize the projects in the first stage (project scoping). We 
compare both processes, side by side, and later synchronize them”. The 
synchronization of stages also enables the firms to reduce the likelihood of 
misunderstanding. 



 
Moreover, our firms have adopted joint stage synchronization by activities mapping 
(e.g. shared milestones and Gant charts). A group manager from Alpha, mentioned how 
they work with external partners “When we start we always have a project plan, and 
then we break it down into some kind of budget and Gantt chart and then we have to 
enter several joint milestones into the Gantt chart, and within the milestones are 
demonstrations.” 
 
Additionally, our firms have implemented common terminologies to reduce the risk of 
mismatch between their processes and failures due to the problems in communication 
key understanding among the partners. To address this potential issue, we found that 
implementing common terminologies or labeling in the early stages of the technology 
development was a good practice. For example, one of the managers of Alpha mention 
that: “if we have stage number one and the partner has similar stage, but called stage B 
we define a unique name to express the same meaning.” As those examples show, 
integrating the market-based partner through common stages labeling, enables firms to 
better synchronize their different stages and prevent issues regarding cooperation failure, 
such as divergent language. Accordingly, different meanings among partners might be 
impeded because of the potential confusion among parallel development in different 
sites.  
 
In contrast, we found that science-based partners cannot easily adopt synchronized 
stages due to the different institutionalized routines. In particular, science-based partners 
typically do not use stage-gate models to manage their technology development 
activities. Therefore, instead of synchronizing stages, firms embraced informalized 
stages in science-based partnerships.  
 
In this direction firms have assumed flexible and informal routines for sharing 
progress. As an group manager of Alpha remarked: “typically science-based partners 
are not used to use this type of process (stage-gate) and they want to be more free 
scientists and don’t want to be locked into a process. So we normally don’t have 
problems with the market-based partners but more on the science-based partners”.  
 
When firms collaborate with SBPs in joint technology development, they typically 
assume that the activity plan will be less detailed. As a manager explained: “when we 
work with science-based partners there is one formal report for the external finance 
evaluation and it happens two times a year when we do formal reports”. As these 
examples demonstrate, the cultural differences between firms and science-based 
partners represent a challenge, which were solved by adopting informalized stages.  

4.2 ADAPTING GATES TO MANAGE MARKET-BASED AND SCIENCE-BASED PARTNERSHIPS 
All the three firms have adapted their gates along stages of the technology development 
to better accommodate the requirements and contingencies of collaborating with MBPs 
and SBPs.  
 
We found that for market-based partnerships our firms had adopted gate alignment by 
arranging dedicated meetings to agree on shared deliverables, criteria and outcomes. For 
example, the Alpha conducts joint review meetings with the project management 
group in two rounds, the first with the engineering group and the second with the 
strategic group. In the first meeting firms usually discuss the scope of the project and 



expected outcomes. On the second meeting they align the project goals, intermediate 
deliverables and project criteria. As a manager said, “We always bring the key 
stakeholders to that place to be involved in this type of meetings and them we expend 
normally a couple of days going through reviewing the results that feeds the gates and 
them we agree in a formal meeting”.  
 
Although the firms initiate the gates alignment in steps by conducting two meetings, 
they recognized the potential risk of conflicts with market-based partners along the 
coming gates. To mitigate potential cooperation conflicts, firms implemented the gates 
zero before formal collaboration with the market-based partners including budget and 
expected timing plan. As the manager said, “when we have market-based partners we 
have contracts, before the beginning of the project, where we stipulate the budget and 
time, liked to some sort of delivery of technology or some concept or prototype” The 
gates alignment was characterized through regular and organized meetings during the 
project scoping stage.  
 
Additionally, our firms adopted partner representation in the steering committee to 
reduce the risk of misunderstandings concerning the project scope and goals. The 
manager of Alpha said: ”we always bring the key stakeholders to that place to be 
involved in this type of meetings and then we expend normally a couple of days going 
through reviewing the results that feeds the gates”. 
 
Contradictorily, gate alignment with science-based partners could not be strongly 
perceived during the technology development in any of three firms. As most of the 
interviewees indicated, science-based are driven by academic novelty and they cannot 
be fully aware of criteria and expected outcomes (strict routines and deliverables). To 
address this divergent approach firms have adopted what we refer to as parallel gates 
evaluation. Along the project evaluation firms and SBPs examine the deliverables by 
similar criteria but using dual evaluation structures. While firms considering 
quantitative and qualitative criteria based on for instance business strategy fit, 
probability of technical success and commercial success, SBPs are more oriented to 
create new knowledge. To connect both criteria and ensure that they understand SBPs 
goals our firms also include scientific performance indicators in the evaluation 
criteria (as KPIs in the project checklist). The alliance manager in one of the firms 
mentioned: “in the SBP when we go into this type of project (Research) we are once 
again very early in the phase its more like research, and them its hard write some such 
of criteria or call them KPIs”.   

4.3 ADAPTING ROLES TO MANAGE MARKET-BASED AND SCIENCE-BASED PARTNERSHIPS 
This research also reveals that firms predominantly perceived a change in the roles of 
the internal actor along the last years. Therefore, firms actively revise the internal team 
roles to couple with external partners. All firms have reported what we called relational 
role focus when they collaborate with MBPs. Along the roles revision of the internal 
actors, all firms considered the project manager as a key facilitator to actively oriented 
internal team and external actors. And firms have actively changed the project 
manager roles toward relational drivers. As the interviewer of one firm informed: “in 
the past, they [project managers] were more like a police! But when we work with 
partners the project manager role is more like a facilitator and politician”. Reviewing 
the role of project managers helped firms capture the benefits of open innovation and 
adapt the process accordingly. The manager of Beta added: “The relationship is 



everything. If you do not trust each other or interpret problems or projects in the same 
way, it will not be good. It is a long-term relationship you need to have." 
 
The steering committee is also included in this revision. For the strategic group the 
focus is more toward ensuring a win-win relationship. As a manager of Alpha 
described: “when we look at this group [steering committee] has more important role 
today that they used to have in the past. In the past it was more for gathering 
information without taking decisions, but now we have contracts between partners and 
us and we do project and the steering committee have a formal decision points”. 
Revising the roles of the internal actors enabled firms to better address the partners 
needs within the gate meetings. Additionally, firms were able to identify potential 
partners needs. 
 
The firms approach for SBPs are slightly different. Instead to revise the roles toward 
relational focus, as mentioned for MBPs, the focus become oriented what we called 
monitoring roles focus. SBPs have their own way of doing research, which might 
conflict with the firm’s roles. Scientists typically follow the “scientific method” with is 
difficult to be influenced by strict controls. For example, inventors may adopt specific 
routines with large room for experiments and autonomy and less for reports and 
attending meetings. In this context the project manager act as a diffusor of scientific 
knowledge to spread the expertise insight the firm. As the group manager of Alpha 
describes, “I have appointed a project manager to collaborate with a university but he 
does not have this strong connection with the academia. He got a bit scared when they 
speak with the researcher because they have a different language and them have ways 
of working, so I had to be the project manager for this project”. As this examples shows, 
couple with SBPs demand relational mechanism to facilitate trust formation with 
partners and firms. Additionally, researchers follow an institutionalized way of doing 
research, which is paced by their own development pace, which is hard to be influenced 
from the firm´s perspective. 

5. DISCUSSION 
The open innovating literature constantly stresses the benefits of integrating external 
partners into the innovation development process to enhance firm´s innovation 
performance (Chesbrough et al., 2014). The aim of this study was to examine how firms 
adapt their stage-gate process to manage technology development projects with different 
types of partners. Examination of the three cases revealed that the integration of market-
based and science based partners into the stage-gate process are critical and demand 
special attention. Thus, determining the appropriate way to manage partners into the 
open technology development process is crucial to create a balance between the benefits 
of external collaboration and the risks and extra effort to manage them. 
 
Our efforts into studying the management of joint project helps to better understand the 
contingencies of collaboration with market based and science based partners. 
Accordingly, we introduce a perspective suggesting that firms must be aware of the 
differences and similarities of the partners and adapt their technology development 
process accordingly. In doing so, we identify remedies to important potential tension 
between partners that might increase the chance of cooperation failure (Lhuillery and 
Pfister, 2009). Consequently, we contribute to the open innovation literature by 

Fabio Viana Gama
The results of the current study have several implicationsfor managers. First, the findings imply that an executivelevelchampion for IT is a key influencer in facilitatingincreased IT usage and motivating the firm to replace ITtools more frequently. For this to occur, firms need tocreate a structure that facilitates senior managers who arewilling to step up to promote new ways of doing thingsthrough IT. The structure could be formalized by makingthe executive champion a designated role filled by thechief information officer or chief innovation officer, orsome other appropriate senior-level manager. From T. KAWAKAMI 2015



suggesting insights about the adjustments of current firms´ process to accommodate 
partner requirements.  
 
In addition, we contribute to the literature concerning development processes (e.g. 
stage-gate), which has hitherto mainly been internally focused (Grönlund et al, 2010), 
by embracing an external perspective towards open innovation. More specifically we 
advise that firms revise their stage-gate processes according to the partnership 
characteristics. As noted, emergent literature has suggested the revision of the stage-
gate process toward a more flexible and dynamic model (Cooper, 2014; Sommer et al., 
2015). Therefore, the present study contributes to such developments by revising the 
elements of the stage-gate process toward an open perspective based on stages 
synchronization, gates alignments and roles revision. 
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