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Abstract: The aim of this paper is twofold: firstly, investigate the theory of governance and open
innovation by adding the process of value creation and value capture; secondly, to discuss the
potential link between open innovation and economic sustainability. With the current emphasis
of the literature being on either the value creation or value capture processes, the phenomenon of
open innovation is only partially understood. To help broaden this understanding, we conducted
an in-depth case study of the processes behind the transformation of governance structures at Iran
Khodro Company (IKCO), which led to the emergence of both value creation and capture processes.
A multi project analysis (from 1994 to 2012) has point out that IKCO have created and developed a
formal value creation and capture processes from the part level through to the architectural level,
allowing a gradual openness at those levels and at the same time ensuring a greater economic
sustainability of the IKCO business. These findings reveal the existence of four unique levels of open
innovation in product development architecture. Practical implications are also provided relating
the impact that each of these levels can have on the economic sustainable model of the firms in the
manufacturing sector.

Keywords: open innovation; governance; transformation; value creation; value capture; economic
sustainability; product development

1. Introduction

After a long tradition assuming that the environment and industry positioning or a firm’s specific
resources as the sources of competitive advantage, a new paradigm in strategy is emerging. This
new paradigm is based on the interfaces between the firm and its environment oriented toward a
sustainable business. In this regard, the leading concept is open innovation, which also represents an
increasing trend within firms of moving away from relatively “closed” innovation strategies toward
“open” innovation processes. Chesbrough and Appleyard [1] provided the foundations for combining
an open innovation and sustainable business model as part of what they called an “open strategy”
(p. 58). The view of a sustainable business model is based on strategically creating value by balancing
firm’s openness to innovation processes. The authors point out the experiments made by firms and
whole industries aimed at identifying “novel business model based on harnessing collective creativity
trough open innovation”; so, “many of these experimenters now are grappling with issues related to
value capture and sustainability of their business models, as well as issues of corporate influence and
the potential co-option of open initiatives” [1] (p. 57). Between innovation and competitive advantage,
there is a complex and multidimensional relationship [2], in which sustainability plays a primary role.
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Therefore, the “innovation must be characterized by sustainability” [3] (p. 8). Elkingdon [4] provides
a definition of sustainability as a balance of a triple bottom line of economic, social, and ecological
goals. Lopes et al. [5] support the merging between open innovation and sustainability: “through O],
companies can leverage knowledge management to an asset that promotes sustainable innovation in
terms of a social, environmental (or ecological) and economic point of view” (p. 476). However, for the
purpose of this paper we will concentrate on discussing the potential relationship between economic
sustainability and Open Innovation (OI).

According to [6,7] “an economically sustainable company guarantees sufficient cashflow to ensure
liquidity at any time, while producing a persistent above-average return to its shareholders” [7] (p. 3).
Therefore, a sustainable business can be defined as “the ability of firms to respond to their short-term
financial needs without compromising their (or others’) ability to meet their future needs” [8] (p. 71).
In other words, economic sustainability can be referred to the capacity of the firm to be profitable not
only today but also tomorrow.

The open innovation literature has emphasized such openness in terms of either acquiring
external technological knowledge or commercializing internal technological knowledge. Inbound open
innovation is an outside-in process and it involves opening up the innovation process to knowledge
exploration. In the context of new product, the inbound aspect of open innovation plays an important
role [9] in achieving sustainable advantage and viability overtime [10-12]. In contrast, outbound open
innovation is an inside-out process and it includes opening up the innovation process to knowledge
exploitation. The outbound open innovation approach can be used to achieve a specific competitive
strategy, especially in terms of cost leadership [13] by obtaining a lower cost of products/components
from their suppliers. More in detail, this relationship provides a win-win scenario: on one side, the
firm obtains an economic advantage that can ultimately enhance the economic sustainability of the
project (or create the conditions to reduce a cost misalignments); and, on the other side, the supplier
can improve its opportunity to expand its market capitalizing on the newly gained capabilities (as
a results of the knowledge sharing as part of the open innovation process) to better satisfy others
potential clients’ needs.

Nevertheless, firms more and more combine outside-in and inside-out processes, integrating
inbound and outbound open innovation (e.g., in alliances; see [14]). Despite the recent emphasis
within the literature on integrating these two sides of open innovation to both create and capture
value, empirical research so far has focused either on inbound or outbound open innovation by relying
solely on governance theories or the resource- and capability-based views as the theoretical lens. This
oversight leads to some contradictions in the open innovation literature, such as the contrasting logics
of open innovation versus open sourcing.

We propose to integrate both theoretical lenses and enhance our understanding of coupled open
innovation processes to overcome this problem. In this regard, we aim to deepen our understanding
of the governance approach to open innovation by adding process insights. Therefore, this study is
designed to find the mechanism behind the coupled open innovation processes also while using a
sustainability view. Specifically, we examined the transformation of governance structures at Iran
Khodro Company (IKCO), which led to the emergence of value creation and value capture processes.
This case has been selected as an extreme case, while considering the period of capability development
during which open innovation processes unfolded.

IKCO experienced a period of capability development, transforming from a car-assembler to
a leading carmaker that is capable of both value creation and capture. Particular emphasis was
placed on the processes at the micro-level, as a way to achieved desired outcomes (i.e., coupled open
innovation) at the organizational level. Subsequently, we focused on four product innovation projects
in which (during the life cycle of each project) the required capabilities for open innovation at IKCO
were developed.

Such a move toward openness occurred due to IKCO's central role in the government’s economic
liberalization policies, especially those in relation to the auto industry, as Iran’s second most strategic
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industry. In addition, we have strived to reveal the underlying mechanisms enabling the unfolding
of coupled open innovation activities by undertaking an in-depth study of four product innovation
projects as the major steps to achieve openness in the case company.

2. Theoretical Background and Research Question

The concept of open innovation is neither new nor generalized across industries, academic views,
and firms’ practice. For example, open innovation has been seen with a numbers of growth limitations
of capitalism under the Schumpeterian view [15]. A way to minimize these limits of open innovation
is by encouraging the adoption and combinations of new business models and technologies [16]
merged with multiple dynamic capabilities [17] at the micro-level for emergent firms. Organizational
success has been linked to the development of competitive advantage, which is the result of a strategic
combination between dynamic capabilities of strategic management [18,19] in within dynamic market.
By linking open connections with new technologies in the market it is possible to capture “a new kind
of Schumpeterian combination [ ... ], which means a kind of open innovation model” [19] [16,20]
that can include the characteristics of the evolutionary change (e.g., economic, environmental, social,
technological). Therefore, there is an ongoing need to continuously work to facilitate the creation of
knowledge and innovation at the micro level. Chesbrough [21] describes the need for open innovation
based on the limitations of internal resources and opening up the firm’s boundaries to external sources.
He further mentioned that “Firms can and should use external ideas as well as internal ideas, and
internal and external paths to market, as the firms look to advance their technology” [21] (p. xxiv).
As a result of such a new view of the potential sources of innovation, there is an increasing number
of scholars who characterize the open innovation concept as starting a major paradigm shift. In this
regard, Chesbrough and Appleyard [1] pointed to the emerging empirical cases through which the
pillars of the five competitive forces of Porter (through which a competitive advantage is built) are
revalued. Based on Porter’s framework, intensive competition reduces industry profits; however,
we can see highly profitable organizations (e.g., Google and Yahoo), which exist in the presence of
such competition.

Despite the need for a responsive theory of open innovation and the emerging evidence of the
effectiveness of external sources for problem identification and solution [22-26], we are increasingly
observing firms that initiate open innovation to engage external contributors in the hope of improving
performance often fail [27-29]. The underpinning theory of open innovation has not been fully
uncovered to explain all of the required elements, which make open innovation a successful practice.
West et al. [30] argued that research on open innovation is still at the stage of finding the most relevant
theoretical roots.

Among the alternative explanatory lenses, the resource-based view and governance theories are
perhaps the most relevant ones, as they have demonstrated strong links to open innovation since their
initial articulation. In particular, those studies that are based on governance theories dealing with
dynamics of governance in the context of open innovation are most relevant. For example, Gambardella
and Panico [31] have suggested a framework supporting firms on “how” to allocate property rights
and decision rights that is based on the distinction between the allocation of decision rights during a
project and control rights to maximize the actual output of open innovation collaboration. Felin and
Zenger [29] developed a conceptual model that is based on traditional hierarchy vs. market distinction,
forming six governance shapes, and suggesting that the choice of governance shape depends on the
nature of the knowledge required and the nature of the problem that they deal with. By this way,
Chesbrough and Appleyard starting from the business strategies for open initiatives, detect “a number
of emerging business models attempt to balance the benefits of openness with the need for some value
capture for greater sustainability” [1] (p. 71). Clearly, this stream of research has so far focused on the
nature of open innovation activities (through the lens of governance dynamics) and the contingents,
which justify the open innovation core processes. We believe that findings from these studies help to
uncover the content of open innovation.
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Similarly, the resource and capability-based views seem to have strong potential for understanding
the phenomenon of open innovation, with prior efforts in the area of dynamic capability providing
some initial insights in this direction. For example, Teece [32] underline the open innovation in
discussing about the dynamic capabilities that allow firms to “sense” and “seize” opportunities,
and point out the quality of the relationship between open innovation and research on absorptive
capacity [33,34]. Aligned with this stream of research, Lichtenthaler and Lichtenthaler [35] pursued
the development of the resource and capability-based views of open innovation. Based on this view,
open innovation is basically seen as a context where firms can manage their knowledge base evolution
through knowledge exploration and exploitation processes. Accordingly, the capability-based view of
open innovation is built on the basic assumptions and suggestions of evolutionary theory. According
to this theory, the existing failure of open innovation in performance improvement that is shown in
some studies could be attributed to the lack of required resources and capabilities [36]. In this regard,
Gassmann and Enkel [37] point out the need of specific capabilities form the firms to adopt the open
innovation approach. This last can be effectively if these capabilities are address to apply the open
innovation both outside the organization that inside through different forms of cooperation; each
specific process require specific capability. In order to reach more effectively, the absorptive capability
need to be complemented with other capabilities: multiplicative and relational. We argue that such
capabilities would help to uncover the process of open innovation.

As previously discussed in the literature, open innovation currently uses multiple theoretical
lenses separately. Therefore, those studies using a governance lens mostly lack process insight and
those applying the resource and capability-based views lack content insights. Consequently, we argue
that to strengthen the existing theory based of open innovation we need to develop complementary
insights for each of these theoretical lenses.

In this study, we aim to contribute to the governance view and provide additional insights from
the process aspects behind the emergence of governance structures. Here, the aspect of open innovation
process [38] is related to the evolution from closed to open innovation and to the steps necessary
for each firm that want to open up its own innovation process. For example, Gassman et al. [14]
found that open innovation normally begins with outsourcing to external contractors and it then
progresses towards deeper types of open innovation, while Chiaroni et al. [39] identified some of the
organizational factors, processes, and systems that facilitate transition from closed to open innovation.
In addition, Chiaroni et al. [40] applied Lewin’s model of organizational change [41] with three stages:
unfreezing, moving, and institutionalizing. However, there have been fewer studies on process as the
“unfolding of a central phenomenon”; defined by Van de Ven [42] as a study that “takes an historical
development perspective, and focuses on the sequences of incidents, activities, and stages that unfold
over the duration of a central subject’s existence” (p. 170).

As such, despite the emphasis of some scholars, such as West et al. [30], on undertaking more
quantitative studies on open innovation, we believe that qualitative studies are still so critical in
revealing the underlying process. This view is aligned with Huizingh [43], who argued that case
studies are useful not only for understanding how things works and identifying the important concepts,
practices and contexts, but that they can also be used for elaboration purposes in open innovation
research in developing measures and recognizing testable relationships.

Around the open innovation context, in this research we concentrate the efforts to better
understand the open innovation process and inside this last, the processes underlying the
transformation of governance structures. To conduct such a case study, we had to clarify the research
context. In this regard, three different types of open innovation are available. Gassmann and Enkel [37]
refer to these different types of open innovation as: inbound, outbound, and coupled open innovation.
Inbound open innovation can be defined as an outside-in process that involves opening up the
innovation process to knowledge exploration. Here, external knowledge exploration refers to the
acquisition of knowledge from external sources. In contrast, outbound open innovation relates to
commercializing technological knowledge [37]. Michelino et al. [44] report that “it follows that inbound
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activities are generally more frequent than outbound ones” (p. 67). In contrast to these, coupled open
innovation involves both inbound and outbound open innovation. Chesbrough [45] argued that both
inbound and outbound open innovation processes are required, as the value that is created through
inbound open innovation processes should be appropriated within the outbound open innovation
processes. This highlights the larger importance of understanding coupled open innovation, as we can
then better understand simultaneously both value creation and capture [46,47]. The existing emphasis
of the open innovation literature on one side of open innovation—being either value creation or
value capture—has led to some contradictory research results, suggesting two distinct appropriability
approaches in innovation to achieve the same goal of profiting from innovation.

Discussions emphasizing the value creation role of open innovation follow Von Hippel’s [24]
principals of democratizing innovation, which are completely against establishing intellectual property
(IP) protection or any other kind of appropriability regimes to enhance innovation by facilitating “free
reveal” of a firm’s achievements to others [48-51]. On the other hand, arguments that are concerned
with value capture in open innovation are rooted in Teece [52], who stressed that, to gain profit out of
innovation, an innovator should be able to either vertically integrate or contract for services without
leakage to rivals (see also [53,54]). Studies following this tradition have associated outbound open
innovation with the threat of knowledge hollowing-out [55]. As such, they suggest forming outbound
open innovation processes based on out-licensing patented IP and strong appropriability (see for
example [56-59]).

As a result of such contradiction, some scholars have differentiated “open innovation” from
“open sourcing” [30,43,45]. In the current literature, it has been strongly argued the ongoing necessity
for moving towards a more open approach to innovation. However, what is not so clear is how
to accommodate the transition between the two seemingly opposing views (open and close) in the
“overall picture” of open innovation to develop a better understanding of the concept of coupled open
innovation. Therefore, we chose coupled open innovation as the context for our study in order to learn
about the underlying processes behind the transformation of governance structures, which leads to the
emergence of value creation and value capture processes in firms. Accordingly, the research question
of this study is formed as:

What is the process behind the emergence of value creation and capture processes in the context
of coupled open innovation?

With our specific focus on the “coupled” open innovation processes, which combine both inbound
and outbound flows (see also [48,53,55]), we had to shift beyond the dyadic interaction between two
firms to collaborations with external networks, ecosystems, and communities [58,60,61]. In particular,
we included local suppliers in our research. Gassmann et al. [14] argued that, despite the fact
that suppliers” early integration into the innovation process can considerably enhance innovation
performance in different industries [62,63], the downstream side of innovation has been less subject to
analysis. We also took the advice of West et al. [30] in extending the levels of analysis and included the
project level, firm level, and business ecosystem level in our analysis of open innovation (cfr. [58,64]).
Aligned with Vanhaverbeke et al. [65], we applied open innovation to a new context (a non-Western
firm) in pursuing the challenges that managers face in organizing for open innovation.

3. Research Method and Analysis

As previously mentioned, this study examines the dynamics of governance approaches in the
context of coupled open innovation. In particular, the research aims to better understand the processes
that are involved in building value creation and value capture processes and the emergence of coupled
open innovation within firms. Therefore, the objective of this study is to “understand complex
process issues” [66] and takes an approach similar to a practice approach, where the focus is on
micro-processes as a central locus of organizing and the main driver of producing, reinforcing, and
changing organizational consequences [67]. Broadly, this study fits with what we attribute as process
research [68,69]. Aligned with this approach, we chose the (single) case study method [70,71] using
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a multi-project approach as the research strategy. It is appropriate for examining complex social
phenomena, allowing for the researcher to grasp a holistic understanding of real-life events [72], reveal
the underlying processes, including multiple casual chains [73] and governance processes [74], and
allow for approaching all the elements of social system as a whole [75]. While this study is essentially
theory elaboration (as the constructs already exist in the literature), it simultaneously consists of some
pure induction on the nature of these constructs and the underlying mechanism that builds their
higher-order relationships. In this sense, the approach that was taken in this research has similarities
with the extended theory approach suggested by Burawoy [76].

3.1. Research Context

The focus of this research on both processes as well as organizational outcomes, as the objectives
of analysis, necessitates rich information from the field accompanied by deep analysis. As a result, we
chose to conduct our case study within a single organization: Iran Khodro Company (IKCO). In the
context of the Iranian auto industry, IKCO constitutes an extreme case [70], which was particularly
useful for our research question, being an exemplar of a context for the development of coupled open
innovation activities. By definition, the extreme case (together with the critical case and the revelatory
case) is likely to involve only single-case studies [71], and for this reason the methodology adopted
with the choice of IKCO’ case study is particularly coherent.

The Iranian automotive industry, operating within a developing economy, has undergone to
several changes in the market during the last three decades due to government decisions about the
import replacement. As a consequence, the industry has experienced four distinct periods with
different environmental situations [77]. First, as Koohi [77] explained, the industry started in Iran in
1966 with the establishment of IKCO, and, during the initial period from 1966 to 1979, it experienced
no government support. During the second period, from 1979 to 1989, government provided the
industry with the minimum support that it required for its existence while from 1989 to 1994 the
government understand the strategic opportunities derived from this industry and started investments
in this sector.

The fourth period, from 1994 to date, has been a period of growing awareness and of learning
in which there was a strong support of government. The government policies have been addressed
on protecting companies’ market share in order to guarantee the industry with a quiet time range for
capability development. Along with the Iranian Government policy of economic liberalization, the
next period is expected to center on removing supports and leading the industry into free international
competition. In fact, the industry is at the stage where it can start to compete using free-market
mechanisms [78,79].

Accordingly, firms within the Iranian auto industry developed strategic capabilities during this
latter period. Specifically, IKCO, as the leading company in the Iranian automotive industry, has been
placed at the center of attention in regards to policy-making and has developed strategic capability.
With over 60% of market share, the IKCO can be defined as the major car producer in the Iranian
auto market. Their head office and the main production site are located in Tehran (Iran’s capital
city). IKCO started its activity in 1966 with an assembly activity of a car called ‘Peykan’, substantially
based on an alliance with a British company. IKCO, established as a private company based on initial
capital of US$40,000, gradually localized the production of car parts, achieving self-sufficiency and
increasing its production volume up to 98,000 sets of Peykan in 1977. After this date, the company
turned into a public company under the control of the Iranian Government. Due to internal and
external environmental turbulence, IKCO’s growth trend experienced some fluctuations. However,
the company continued the production of Peykan (without project changes) until 1988, when the
Iran-Iraq War ended and the Iranian Government decided to restore the country after eight years of
war that had imposed considerable economic damage, causing Iranian industries to fall behind the
international edge of technology, marketing, and competition. Therefore IKCO started (in 1989) its
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three-year strategic alliance with Peugeot and developed a new Peykan—the “Peykageot”—based on
carrying over the engine from the Peugeot 504.

Furthermore, in 1994 the company set down a seven-year program to increase the volume of
production up to 300,000 units and also improve the quality of the product toward international
standards. In order to achieve these goals, the governance of IKCO has defined a gradually turnaround
of internal organization. There were established department with specializations (e.g., research and
development, engineering and production, strategic planning and studies, and marketing departments,
etc.) and in the meantime, also subsidiary companies. Actually IKCO has six sites in different Iranian
cities (Tabriz, Shiraz, Mashhad, Semnan, Tehran, and Babol) and other six sites around the world (Syria,
Belarus, Venezuela, Egypt, Senegal, and Azerbaijan). This Iranian firms is now the leading car-maker
in the Middle East, Central Asia, and North Africa. Its volume of production increased to 755,000
units in 2010, ranking it 14th in the world and positioning the Iranian automotive industry 16th in
the world. Such capability development was based on the government’s decision to support IKCO’s
capability development by enacting barriers to limit the entrance of foreign competitors within the
period of capability development and to encourage the establishment and growth of a local supplier
network (following what happened in Japan and South Korea). This support was dynamically implied
throughout the 18-year period of capability development (beginning in 1994) and it enabled IKCO to
develop value creation and capture processes in the face of global changes and trends in the automotive
industry. Finally, in 2017, IKCO signed a strategic openness agreement (70 mL €, duration 36 months)
with the Italian “Pininfarina” finalized to build a turnkey modular platform trough where IKCO will
realize four models that can be replaced that are actually in commerce. IKCO will benefit from the
engineeneristic study of the platform, the physic and virtual validation of the production, and the
Italian style.

This description helps to understand how policy changes help national business by introducing
tariffs on importing cars, and how much; from this, it is possible to think about how much innovation
results from introducing barriers in the market competition.

In our case study, we chose IKCO’s major product innovation projects (carried out during the
18 years of capability development when the company established its value creation and capture
processes) as the unit of observation, allowing for us to study the product innovation projects
that contributed to establishing value creation and capture processes as they unfolded, rather than
prejudging which actors, technologies, and events might be central [80]. Interestingly, the pilot
study revealed that IKCO’s capability development occurred over the course of four major product
innovation projects: the Pars, Samand, Soren, and Dena projects. This point not only made this case
more relevant to the study’s research question, but it also encouraged an embedded case design [70] to
obtain granularity of operational detail, as well as variation for analytical comparisons [81]. This was
particularly useful for tracking the unfolding of the four projects, each of which represented varied
parts of the establishment of value creation and capture processes. The following Figure 1 the figure
details the individual projects and the years in which they were individually made; moreover, it is
possible to determine the temporal scope of interest that starts from 1994 to 2012. Each of these four
projects has characteristics that match with the archetype product innovation projects suggested by
Sanchez and Mahoney [82].

Based on the project data collected, we were able to report the story [83] of how dynamic
governance methods formed, and open innovation and value creation and value capture processes
emerged across the four projects. Three of the projects were past projects of the company and the fourth
one was ongoing at the time of this study. This allowed for a combination of retrospective and real-time
data to enhance our understanding of the sequence and flow of events [73,84]. Retrospective data
clarify broad trends and the breadth of events, while real-time data are richer and more fine-grained,
enhancing the depth of understanding of how events evolve over time [69].
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Pars project Samand project
(1994-1997) (1996-2001)
Incremental innovation Modular innovation
Soren project Dena project
(2005-2008) (2010-2012)
Architectural innovation Radical innovation

Figure 1. Matches between the case projects and the classification suggested by [82].
3.2. Data Collection

We used semi-structured interviews as the primary source of information in conjunction with our
secondary sources of information that have been extracted from company websites, annual reports,
newsletters and news from websites, other related websites, and the company archive. Before starting
the mainstream data collection, we conducted a pilot including six interviews to build a bridge between
theory and the specific practical context of the case company and industry [85]. While conducting
the pilot interviews, published research around the same topic and/or industry, as well as secondary
sources were reviewed to find the right terminology to indirectly investigate the study’s constructs.
The informants were IKCO employees from various departments who had the relevant educational
background and insights about the company and its projects, and were also performing similar research
in their current positions. In addition to establishing an accepted record of the events of the open
innovation processes, and also the boundary scope of each case [72], the pilot interviews guided us in
locating the most influential informants with regards to each case project as well as the case company’s
open innovation processes.

To further ensure that the sample included the most appropriate informants, we used snowball
sampling [86] to find other individuals who were actively involved, influential, and insightful in
each case project from varying parts of the company. The initial entry was typically made through
project managers or other individuals in managerial positions. We interviewed multiple senior-level
informants in relation to each case project to lessen the subject biases [87,88]. Some of the reports by
interviewees were retrospective [88], while others were contemporary.

As indicated in Table 1, interviewees were drawn from multiple functional areas (e.g., R&D,
marketing, manufacturing) and from various organizational levels. Interviewees had at least six years
of experience in the case company. Some were involved with a particular project while others had
participated in different projects. According to their information and the stage of data collection
interviewees were asked about one or more projects. During the 22 on site meetings (four-week
period), a number of 37 interviews were conducted. IKCO’s training and strategic department assisted
in arranging the mutually convenient scheduling of interviews for the researchers and interviewees.
The next wave of data collection included nine interviews that occurred one year after the primary
wave of data collection. The second round of interviews mostly had a confirmatory nature.

Table 1. Sample of interviewees.

. Number of Interviewees
Informants’ Locations

First Round Second Round
NPD (New Product Development) department 22 3
Strategic planning and studies department 5 2
Production engineering department 4 1
Quality control department 1 -
Informants from SAPCO * 5 3

* SAPCO is IKCO's supply chain managing company which operates as part of the mother company and is closely
involved in product innovation projects from strategic planning to implementation.
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Interviews commonly lasted from 60 min to two hours and they were conducted in the Persian
language because using Persian meant a larger pool of informants to choose from. Furthermore,
using English to conduct the interviews could have impeded clear communication and the accurate
transfer of meanings, ideas, insights, and experiences from participants to the researchers. The
interviews were recorded and then transcribed verbatim, generating about 700 pages of transcripts.
The interview transcripts were then translated by the first author of this study from Persian to English.
To achieve greater accuracy the translation was then double-checked by another Persian researcher
(the second author).

Interviews included open-ended questioning that gave informants a larger scope to relay the
chronology as they preferred. Also, specific request was made to the informants to provide more
information and details if the descriptive answers were short and /or when new narrative strands
were created. a specific. During all interviews, we asked informants to enrich their statements
with practical examples or references to events occurred in specific projects; this to reduce problems
of misunderstanding. According to [89] the data collection stopped when theoretical saturation
was reached; that is, when additional data resulted in minimal incremental understanding [90].
We took several steps to mitigate potential informant biases [91], including retrospective bias. First,
as noted above, we used open-ended questioning, which helped to obtain higher accuracy in
retrospective reports [88,92]. Second, multiple informants were interviewed for each project from
multiple parts of the hierarchy and from different divisions and functions (departments), representing
different interests and perspectives. No significant contradictory evidence between their descriptions
of events was found [93]. Third, we planned to interview highly influential, experienced, and
knowledgeable informants who were most reliable, particularly in recalling important events [93-95].
Fourth, we maintained interview techniques, such as “courtroom questioning”, “event tracking”,
and “nondirective questioning” [92,96], to gain more accurate information from the interviewees.
Fifth, we promised anonymity to interviewees to encourage candor. Sixth, as mentioned earlier,
we complemented the interview data with secondary sources of information for the purpose of
triangulation [96,97]. Finally, informants were motivated to give accurate answers in order to help
accelerate the company’s path to openness and to develop open innovation processes [88].

3.3. Data Analysis

The data analysis comprised both planned and emergent parts. In general, the analytic process
approach was aligned with the basic underlying philosophies of the extended case method [76], which
is particularly helpful when using empirical data gathered through case studies to reconceptualize and
extend theory. In contrast to grounded theory, this method attempts to consolidate concepts already
produced by employing the empirical data to fill in the gaps and flaws in the relevant literature,
elaborate their meaning and extend their coverage [98]. In accordance with this method, the study
process of this research contained frequent moving back and forth between data analysis and literature,
and, on some occasions, between data analysis and data collection. During the iteration between
the data and literature, we looked at the case company and the selected projects to find evidence of
the dynamics in governance approaches, the establishment of value creation and capture processes,
and the emergence of open innovation; simultaneously, we sought existing theories and concepts
to structure our analysis. Conversely, as interviews progressed, in order to refine and facilitate the
elaboration of the themes emerged from the analysis of earlier interviews as well as to check the factual
data, we decided to ask questions more we tended to turn toward more specific questions to refine and
elaborate themes that emerged and to check factual data. Although the analysis process was highly
iterative (particularly between data and literature), four different phases of analysis with distinct
analytic characteristics were identifiable.
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3.3.1. Phase One

This stage included open coding of interview transcripts and the relevant organizational
documents. For this purpose, we carefully read the transcripts and relevant documents to find themes
and patterns [99]. During multiple reviewing of the available data, and along with the progression
in our understanding from the phenomenon of research in the context of the study, we continuously
located and highlighted the critical passages and generated memos [88,89]. By collecting, reviewing,
and relabeling our interpretation and codes we fine-tuned memos [100] such that they could be
grouped as conceptual clusters [101]. The resulting conceptual clusters could both address the data
and point to the literature and are elaborated more in the next phase of analysis.

3.3.2. Phase Two

Once the initial categories emerged from the data, in the second round of coding we followed an
abductive mode of analysis by travelling between the data and literature. In relation to the clusters that
emerged from the data, we looked at the extant literature on governance and open innovation processes
(in particular, knowledge exploration and exploitation) to see how the evidence found in the first round
of coding could be related to the existing categories or possibly add to them. We therefore tried to use
existing operationalizations and definitions to describe what had happened at IKCO using governance
theories. Although details of our empirics revealed that our evidence tended to disclose alternative,
and probably more coherent, measures of open innovation processes all data fell into existing categories
within the governance and open innovation literature. Such coupling of the initial and second rounds
of coding is quite similar to the multi-layer approach that was taken by Gioia et al. [102], in using first-
and second-order codes to help delineate themes and aggregate dimensions through the examination
and comparison of key events, as well as ideas that were discussed by informants. In accordance
with this approach, following our first round of open coding (first-order coding), we engaged in axial
coding [91], wherein we searched for relationships between and among the emergent clusters, which
facilitated assembling them into higher-order themes. Finally, we gathered similar themes into several
overarching concepts of governance approaches, forming the foundation of the emerging processes.
Figure 2 illustrates this process and shows how we used this approach to link the measures of the
dynamics of governance approaches to the evidence from the data.

First-order categories Second-order themes Aggregate theoretical

dimensions

Technological boundary spanning  fp| Knowledge outsourcing /’\

>< Governance mode )
Organisational boundary spanning [# Task outsourcing v

Figure 2. Data structure.

3.3.3. Phase Three

At this stage, we associated the dynamics in governance forms across different case projects with
the emergence of value creation and capture processes, and the emergence of four levels of product
architecture (architecture, subsystem, component, and part) of the case company. Table 2 summarizes
the findings across the different product innovation projects.
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Table 2. Summary of coding and findings.

Research Focus

Governance Dynamics

Explanation

First-order themes

Technological boundary spanning

Organizational boundary spanning

Second-order themes

Knowledge outsourcing

Task outsourcing

Outcome measures in the context of
the Pars project (first-order findings)

Differentiation between IKCO’s knowledge
of design and local suppliers’ knowledge of
design within functions at the part level of
the product architecture

The tasks within functions were differentiated
to function-specific tasks (contributing to
functional performance) for designing parts
and product-specific (contributing to product
performance) tasks for designing parts

Theoretical meaning (second-order
findings)

IKCO outsourced knowledge of designing
parts specific to functional performance and
focused on knowledge of designing parts
specific to product performance

IKCO outsourced tasks of designing parts
specific to functional performance and focused
on tasks of designing parts specific to product
performance

Outcome measures in the context of
the Samand project (first-order
findings)

Differentiation between IKCO’s knowledge
of design and local suppliers’ knowledge of
design within functions at the component
level of the product architecture

The tasks within functions were differentiated
to function-specific tasks (contributing to
functional performance) for designing
components and product-specific (contributing
to product performance) tasks for designing
components

Theoretical meaning (second-order
findings)

IKCO outsourced knowledge of designing
components specific to functional
performance and focused on knowledge of
designing components specific to product
performance

IKCO outsourced tasks of designing
components specific to functional performance
and focused on tasks of designing components
specific to product performance

Outcome measures in the context of
the Soren project (first-order findings)

Differentiation between IKCO’s knowledge
of design and local suppliers’” knowledge of
design within functions at the subsystem
level of the product architecture

The tasks within functions were differentiated
to function-specific tasks (contributing to
functional performance) for designing
subsystems and product-specific (contributing
to product performance) tasks for designing
subsystems

Theoretical meaning (second-order
findings)

IKCO outsourced knowledge of designing
subsystems specific to functional
performance and focused on knowledge of
designing subsystems specific to product
performance

IKCO outsourced tasks of designing
subsystems specific to functional performance
and focused on tasks of designing subsystems
specific to product performance

Outcome measures in the context of
the Dena project (first-order findings)

Differentiation between IKCO’s knowledge
of design and local suppliers’ knowledge of
design within functions at the architectural
level of the product architecture

The tasks within functions were differentiated
to function-specific tasks (contributing to
functional performance) for designing product
architecture and product-specific (contributing
to product performance) tasks for designing
product architecture

Theoretical meaning (second-order
findings)

IKCO outsourced knowledge of designing
product architecture specific to functional
performance and focused on knowledge of
designing product architecture specific to
product performance

IKCO outsourced tasks of designing product
architecture specific to functional performance
and focused on tasks of designing product
architecture specific to product performance

4. Dynamics of Governance Approaches Across Different Product Innovation Projects

The findings of this study illustrate the dynamics of governance approaches across the
four product innovation projects. Litchenthaler and Litchenthaler [35] argued that knowledge
creation and capture processes in firms are formed based on the firm’s intention towards the
exploration/exploitation of internal/external knowledge. In this regard, two issues of “knowledge
outsourcing” and “task outsourcing” emerged as key themes during phase two of the data analysis
investigating the dynamics of governance approaches, especially in terms of technological and
organizational boundary spanning between firms (see Table 1). Here, knowledge outsourcing refers to
opening up R&D processes and using external knowledge to explore how IKCO’s knowledge base is
useful for designing new products. On the other hand, task outsourcing addresses IKCO’s capacity to
exploit new knowledge by managing outside capabilities (of local suppliers) to produce the parts and
deliver the product (to realize the design that is gained from knowledge exploration). In this regard,
some of the data collected and analyzed for each project are presented separately.
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4.1. Pars Project

4.1.1. Knowledge Outsourcing

In the Pars project, Peugeot had the locus of control. As such, IKCO undertook technology
boundary spanning towards local suppliers concerning part design knowledge, which was related to
functional performance, as mentioned by one participant:

“When we wanted to copy the car door tapes in Pars from Peugeot 405 and make them
internally, we asked a foreign partner to tell us what technologies and equipment are needed
for local suppliers to make it. Then, the suppliers equipped themselves with the technology
and asked the foreign partner to help them to make the part”.

In brief, during the Pars project, knowledge development at IKCO was confined to part
engineering and the company outsourced part production knowledge to local suppliers.

4.1.2. Task Outsourcing

During the Pars project, IKCO initially had no knowledge; Peugeot was the only knowledge
source at the top of the hierarchy, with IKCO receiving knowledge based on predetermined plans and
schedules. Even at the lower levels of the product architecture, IKCO had no knowledge and it simply
relied on Peugeot to handle the design tasks, as illustrated in the following statement:

“Peugeot gave us the documents regarding the detailed designs and we just released them in the
organization to the related departments and areas”.

This situation pushed IKCO to undertake organizational boundary spanning. In this regard,
during the Pars project within IKCO’s functions, some tasks in relation to the overall product
performance were managed through a hierarchy of authority, with IKCO/Peugeot at the top. However,
the design tasks related to the internal operation of parts were outsourced to suppliers and were
managed by staff within IKCO's functions.

4.2. Samand Project

4.2.1. Knowledge Outsourcing

In the Samand project, IKCO undertook technology boundary spanning towards local suppliers
with regards to the knowledge of designing components that are related to functional performance.
Based on such technology boundary spanning, IKCO had to outsource knowledge of designing
components specific to its functions to local suppliers, as one participant stated:

“Suppliers knew nothing of designing a car. They were just manufacturers and could just
give advice on how to make bumpers or etc. They were just waiting for us to give them
directions to follow. But now the situation has turned and we are following them”.

In fact, during the Samand project, IKCO retained product-specific knowledge of component
design within its organization and outsourced function-specific knowledge of component design to its
local suppliers.

4.2.2. Task Outsourcing

In the Samand project, some tasks within functions needed to be managed based on a hierarchy
of authority, because at that level, the functional tasks of design could be linked to the product
performance. The role of the foreign partner, who was employed by top-level management, was to
control design tasks in functions. However, in this project, IKCO undertook organizational boundary
spanning by relying on its local suppliers to perform function-related tasks for designing components.
As one interviewee explained:
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“In Samand, we asked for a foreign partner to design car door tapes based on our criteria
and get involved with a local supplier for production and also transfer knowledge to them.
The local supplier was involved with the foreign partner and during the later interactions for
some amendments and modification in car door tapes, they matured in designing car door
tapes and were directly connected to the foreign partner and we didn’t have to deal with the
foreign partner anymore and we arranged our requests through local suppliers”.

Overall, during the Samand project IKCO outsourced function-related tasks for designing
components to local suppliers and focused on product-specific tasks for designing components within
its functions.

4.3. Soren Project

4.3.1. Knowledge Outsourcing

In the Soren project, while IKCO was developing subsystem knowledge in relation to the
whole product performance, it performed technology boundary spanning towards local suppliers for
subsystem knowledge that is related to functional performance. On this matter, one participant noted:

“In Soren, we defined the product and, for example, we need this specific light with these
specifications or I want to carry over the lights from Samand; or, I need this specific form
of bumper and this template-maker cannot perform the task and I will select the other one
which is also appropriate in terms of my payment plan. I will also select the supplier to
supply the part”.

Similarly, another interviewee mentioned: “...product design will never migrate from IKCO, what
migrates is detail design”.

Indeed, the technology boundary spanning included outsourcing subsystem knowledge specific
to functions to local suppliers and retaining subsystem knowledge, which was product-specific
within IKCO.

4.3.2. Task Outsourcing

During the Soren project, while IKCO was performing subsystem-level tasks that were related to
the overall design of the whole product, it undertook organizational boundary spanning toward its
local suppliers concerning some functional-related tasks. In this project, as one participant commented,
IKCO kept tasks specific to the whole product within its functions: “The engineers within functions
knew more about the technology; however, IKCO knew what was needed, so functional people had to
come to an agreement with the project manager on a design which suited both of them”.

In fact, during the Soren project IKCO outsourced function-specific tasks for designing subsystems
to local suppliers and focused on product-specific tasks for designing subsystems within its functions.

4.4. Dena Project

4.4.1. Knowledge Outsourcing

In the Dena project, while IKCO was developing architectural-level knowledge in relation to the
whole product performance, it undertook technology boundary spanning towards its local suppliers
for the architectural knowledge concerning the function’s performance. As one interviewee explained:

“We shared our market needs with our local suppliers and they followed them up to
fulfill them. In fact, we did target setting based on benchmarking of our competitors
and determined our expectations at the system level, and the local suppliers designed and
implemented a system which covered our requirements”.
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However, through such boundary spanning in knowledge specific to functions, IKCO focused on
developing architectural knowledge, which contributed to the whole product performance, as noted
by one participant:

“We told our suppliers that this is our style for the car and these are the parts nearby. We also
mentioned our limitations as well as obligations; for example, we have to have a certain lamp
and the total usage of electricity should not exceed this amount. Then, the local supplier
had its own comments as well. For example, the local suppliers pointed to its limitation
regarding the capacity of injection molding equipment, which was up to 60 g and could
not produce such lights with these specifications. The local supplier asked us to change the
designs so that it could produce the part with its current machinery. If we couldn’t fit our
requirements with the existing capacity of the local supplier, it was obliged to think about
new machinery like an injection molding machine with a capacity of 1200 g”.

Overall, during this project, IKCO developed product-specific architectural knowledge within its
functions and outsourced function-specific architectural knowledge to its local suppliers.

4.4.2. Task Outsourcing

During the Dena project, while IKCO was performing tasks for designing product architecture
related to the whole product performance, it undertook organizational boundary spanning in relation
to designing tasks that are related to functional performance at this level to local suppliers. As one
interviewee described:

“Windshield wipers have two options of having either one blade or two blades and they
have to clear a specific surface. Before, we did the design here and did the simulations here.
However, during Soren, the local suppliers were enabled to deliver our desired functions
through contacting and asking a foreign source about the required functions ... But during
Dena, they did not need the foreign partner anymore and could do the designs by themselves
and we did not do the design anymore and we just gave them the specifications. They gave
us ideas about new technologies and submitted proposals for new systems like the intelligent
windshield wiper. They told us that the whole system of windshield wiper that we had was
outdated and they had transferred a new technology that could improve the performance
and was also cost efficient. So, we passed the design responsibility to them”.

In fact, during the Dena project IKCO outsourced function-related tasks for designing the product
architecture to local suppliers and kept function-specific tasks within its functions.

Overall, findings of this study relating to task outsourcing across case projects indicate that,
within each product innovation project studied, IKCO outsourced function-related tasks for designing
at a certain level to local suppliers, which led to differentiation between function-specific tasks and
product-specific tasks for designing at that level within IKCO's functions. Since differentiation between
tasks within functions at any level leads to differentiation among functions at that level, it can be
concluded that across different product innovation projects IKCO’s functions were differentiated at
different levels of the product architecture.

5. Emergence of Value Creation and Capture Processes Across Different Levels of the
Product Architecture

This study reveals the processes that are associated with the dynamics of governance modes
and the emergence of value creation and capture processes across the case study treated using a
multi-project approach. The study findings reveal that IKCO gradually outsourced knowledge and
capability to its local suppliers across different levels of the product architecture. Firstly, the single
case study with multi-projects approach provide empirical evidence demonstrating that, within each
project, IKCO outsourced knowledge of design related to functional performance to local suppliers.
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More specifically, within the Pars project IKCO outsourced part design knowledge (which was related
to functional performance) to local suppliers and focused on part design knowledge, which was
related to product performance. Similarly, across the other projects IKCO outsourced components
knowledge (Samand), subsystems knowledge (Soren), and architectural knowledge (Dena) specific to
functions and focused on product-specific knowledge of design at those levels. Overall, across the four
product innovation projects, IKCO gradually opened up its R&D activities enabling value creation at
different levels of the product architecture from the part level to the architectural level (following a
bottom-up pattern).

Secondly, the findings from the single case study with multi-projects approach show a
differentiation between design tasks within each product innovation project based on the dynamics
in the agency that is responsible for performing those tasks. More specifically, within the Pars
project, the tasks related to the whole product performance were managed through the hierarchy of
authority in IKCO and tasks related to functional performance were outsourced to local suppliers.
Similarly, within the later projects the same occurred in regards to designing components (in the
Samand project), subsystems (in the Soren project), and the product architecture (in the Dena project),
where IKCO focused on product-specific tasks (managed through the hierarchy) and outsourced
function-specific tasks to local suppliers. Accordingly, across the case projects, step-by-step IKCO
opened up its production tasks, enabling it to develop value capture processes from the part level up
to the architectural level of the product architecture.

Taken together, as Figure 3 illustrates, we can recognize a bottom-up pattern in establishing value
creation and capture processes across different product innovation projects and from the part level to
the component, subsystem, and architectural levels of the product architecture. IKCO has, step-by-step,
outsourced knowledge and capability to its local suppliers. Such emerging patterns from the part
level to the architectural level form a mechanism, which reveals the emergence of value creation and
value capture processes across different levels of the product architecture over time, contributing to
the unfolding of coupled open innovation at each level of the product architecture. Such a mechanism
is consistent with what Pettigrew [68] referred to as generative mechanisms, defined as the underlying
mechanism of micro-processes that contribute to the emergence of organizational-level outcomes.
Aligned with such a conceptualization, the emergent patterns of this study reveal the process—and
project—level dynamics through which the content of coupled open innovation has emerged.

Projects
Value creation Value capture
Architectural level -—go--------------mmmmeee oo - ---------------------------------------------------------- Architectural level
Subsystem level B R S T e : Subsystem level
Soren
Gooiondloc I EEr S e o U i B Component level
Samand
Part level N BN B RN SR S Part level
Pars
Knowledge outsourcing Task outsourcing

Figure 3. Dynamics in establishing value creation and value capture processes at Iran Khodro Company
(IKCO) across different product innovation projects and different levels of the product architecture.

The findings suggest that IKCO has achieved coupled open innovation gradually and from the
part level up to the architectural level and across a series of product innovation projects, leading
to the gradual emergence of value creation and capture processes at different levels of the product
architecture. Under a cause-effect perspective, the results that are noted and synthesized in this section
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derive from decisions taken by governance oriented to create value. Therefore, the sum of the value
created in the single project through these policies has had a significant impact on the economic
sustainability of the IKCO, ensuring a greater viability of the firm overtime.

6. Conclusions and Future Research

In responding to the current concerns around the concept of open innovation, the needs to
bring value creation and value capture processes and considering the economic sustainability is
becoming more and more vital. In this regard, we may accommodate the concept of “openness”
by reframing the existing theories to better account for some of the flaws in the current theoretical
structure. However, we need to further understand the process behind coupled open innovation to be
able to support the successful emergence of these processes within firms. For this purpose, we propose
to integrate governance theories with the capability-based view to provide a complete picture of such
processes. Aligned with this view, this study was designed to examine how coupled open innovation
processes emerge out of capability development within companies. In particular, we focused on the
dynamics of governance and studied how value creation and value capture processes emerged at
IKCO across different levels of the product architecture. Therefore, we investigated how different
product innovation projects could encompass the unfolding of coupled open innovation processes.
Based on this approach, we studied the single case of IKCO and investigated it using a multi-project
approach in order to understand how open innovation processes have emerged in this company across
different product innovation projects.

The findings of this research contribute to the field of open innovation by uncovering the process
behind the emergence of value creation and value capture processes in the context of coupled open
innovation. In this regard, this study reveals the generative mechanism underlying the establishment of
value creation and capture processes for a sustainable business. In particular, this research shows that,
along with dynamics in governance approaches across the four product innovation projects and from
the part level to the architectural level of the product architecture, value creation and value capture
processes have been established, step-by-step, at the same levels of the product architecture. We found
that such dynamics in governance across different levels of the product architecture underlying value
creation processes include the step-by-step outsourcing of knowledge to local suppliers from the part
to architectural level. Moreover, we found that similar dynamics in outsourcing capability to local
suppliers exist, where IKCO, step-by-step, outsourced its capability to its local suppliers from the
part to architectural level of the product architecture and across different product innovation projects.
As a result, coupled open innovation processes have unfolded over time at different levels of the
product architecture and across a series of product innovation projects. Finally, the process of value
creation and value capture can impact on the sustainability of the business contributing in the search
for viability in the international competitive environment.

These findings may help us to develop a conceptualization of how openness can be achieved
incrementally by establishing value creation and capture processes, from the part to architectural
level of the product architecture, within a series of product innovation projects and from this to reach
more sustainable business. Academically, such a conceptualization can be verified across different
contexts (such as different industries, economies, regions, etc.) and used to develop testable hypotheses.
Practically, this conceptualization may help managers to develop a step-by-step framework that can
guide them in managing their company’s product innovation projects dynamically to make sure that,
over time, they establish effective coupled open innovation processes.

The results of this paper also contribute to better understanding the link between open innovation
and economic sustainability by addressing the importance of the degree of openness in relation to
four different levels of the product architecture (Figure 3) that were obtained from the analysis of the
qualitative data.

The first level is the “part level” and it involves suppliers that do not possess internal knowledge
and requires a third parties to guide them.
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The second level is the “component level”, where the suppliers possess a general knowledge but
require a specific mentorship to learn the specific skills to complete the necessary tasks.

The third one is the “subsystem level” which involve those suppliers that possess high level of
knowledge in dealing with component modularity and optimizing customer requirements.

Last but not least is the “architectural level”, which involves all those suppliers that have the
knowledge to provide to their customers with more radical innovative solutions.

The four levels product architecture require a unique mix between knowledge outsourcing and
task outsourcing generating different levels of value creation and value capture. Managing this
complex process can lead to ongoing business success and finally to an economic sustainable model.

Based on the unique results of this study, it is possible to suggest that economic sustainability
cannot be achieve simply by outsourcing at the architectural level everything. Therefore, an
organization has to assess its external and internal capabilities and the modularity and sensibility
of their products in order to choose the best sustainable options for their open innovation strategy
with their suppliers, while considering economic sustainability as the way to ensure the profitability
not only for today, but also for tomorrow. According to the current literature, the radical innovation
(usually realized through project management) is normally related to the risky business [103] or high
risk [104], high uncertainty projects [105]. Therefore, the existence of the multiple levels in the open
innovation can also help to improve the risks awareness, and from this contribute to improving risk
assess and mitigation to achieve the expected results from the innovation practices.

Another important outcome of this paper can be discussed under the Schumpeterian linear
perspective and especially due to the introduction of an entrepreneurial view about allowing external
innovators [15,16,20]. This case study seems to support the so-called Schumpeter Mark 1 perspective,
which promotes the process of engaging external parties to widening the innovators at the disposal
of large firms to gain a competitive advantage [16]. Future research can be oriented to understand
whether the results achieved in this paper can be cross validated with case studies from other countries
in the same or close sector. The concept of economic sustainability should be further investigated
and compared against the three types of open innovation (inbound, outbound, and coupled of
open innovation). The last point for future research to investigate this very important topic from a
quantitative approach in order to confirm the major findings of this paper, including the four levels of
product architecture, the relationship between the degree of openness, the needs of knowledge and
task outsourcing, and the possible impact of the four levels on the innovative project risks.
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