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Abstract
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The world is facing a growing threat of antibiotic resistance. The development of new antibiotics
is of utmost importance; otherwise, we go back to the pre-antibiotic era where common
infections become life-threatening. Despite this need for new antibiotics, a market failure is
hampering its development. To mitigate this market failure, policy makers have initiated inter-
organizational R&D projects for antibiotic development. These projects involve different actors,
are intentionally created, and have clearly defined objectives, as well as duration, for developing
new antibiotics. These initiatives can be seen as engineered temporary networks. Engineered
temporary networks need to be managed in order to avoid the risk of not reaching the network
objectives. Managing these networks is a matter of formally controlling the interaction among
the organizations involved in the networks, making sure that the network proceeds toward its
objectives.

The aim of this thesis is to understand the effects of formal control mechanisms used to
engineer a temporary network on inter-organizational interaction, with a special focus on
temporality. The thesis uses a case study of ENABLE, an engineered temporary network
initiated by the EU to develop a specific set of antibiotics. The formal control mechanisms
are identified, including the use of temporality as a formal control mechanism. The effects of
the control mechanisms are analyzed on the dyadic and network levels, for example, in terms
of e.g., heterogeneity, interdependence, and co-evolution, on the activity, resource, and actor
layers in line with the Industrial Marketing and Purchasing (IMP) perspective. The formal
control mechanisms are grouped into five categories (mobilization, coordination, cooperation,
performance, and temporality), highlighting key aspects of engineered temporary networks to
be controlled. The thesis also identifies differences between emergent networks and engineered
temporary networks in how interaction is structured and develops over time. In contrast to
emergent networks where inter-organizational interaction occurs freely and has agency in
organizing and structuring the network, it is formal control that organizes and structures
engineered temporary networks, while the agency of interaction is limited. The thesis contributes
to the literature on industrial networks and network management, explicitly highlighting the use
of formal control and its effects on inter-organizational interaction.
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Chapter 1. Organizing mission-oriented R&D 
in engineered temporary networks 

- “To some extent I have always felt that this is an experiment, the whole 
ENABLE enterprise is an experiment. And the question is, is this sort 
of configuration appropriate for delivering new antibiotics?” (Re-
spondent 9, Platform member, Research Institute) 

 
 
 
 
Antibiotic resistance is one of today’s grand challenges: the lack of innovation 
output from the pharmaceutical industry for the last couple of decades 
(Munos, 2010) has led to a global antibiotic crisis (Wright, 2015). The lack of 
innovation output is partly the result of increasing scientific challenges 
(Silver, 2011), but also connected to a market failure (Outterson, Powers, 
Daniel and McClellan, 2015), stemming from very low or even negative re-
turns on investment (Sertkaya et al., 2014). The negative impact of low returns 
is even more accentuated when considering the high costs of development 
(Hughes, Rees, Kalindjian and Philpott, 2011) and comparing the return on 
investment from other therapeutic areas (Projan, 2003). There is also a need 
to use newly developed antibiotics restrictively (Årdal et al., 2018), further 
reducing the economic return. This market failure has led to a withdrawal from 
antibiotic development by most of the large multinational pharmaceutical 
companies (Projan, 2003), which further affects the innovation output nega-
tively.  
 
When market failures are present, governmental funding plays a crucial role, 
as market forces alone are not sufficient to allocate the resources and mobilize 
the actors needed. In the fight against antibiotic resistance, technological de-
velopment in the form of new antibiotics is one part of solving the problem. 
To address this, mission-oriented R&D projects can stimulate the develop-
ment of new antibiotics. Mission-oriented R&D is defined as R&D that “focus 
on the achievement of specific objectives in support of governmental goals” 
(Foray, Mowery and Nelson, 2012, p. 1697), and has been proposed as one 
way forward to mitigate the market failures present for many of today’s grand 
challenges. Thus, mission-oriented R&D with the objective to develop new 



 18 

antibiotics is a viable strategy for policy makers in the fight against antibiotic 
resistance.  
 
To achieve policy objectives, it has been argued that governments should aim 
to strengthen, weaken, or restructure business relationships between organiza-
tions (Easton, 1992). According to the Industrial Marketing and Purchasing 
(IMP) literature, business relationships are long-term in nature (Håkansson 
and Snehota, 1995; Håkansson, Ford, Gadde, Snehota and Waluszewski, 
2009), which means that changes in relationships, from for example a mission-
oriented R&D initiative, would live on after the initiative ended. Given that 
contemporary innovation efforts are often happening in networks (see e.g., 
Powell, Koput and Smith-doerr, 1996; Capaldo, 2007; Gemünden, Salomo 
and Hölzle, 2007; Alexander and Childe, 2013), it would seem that mission-
oriented R&D could benefit from intentionally creating networks, or in other 
words, engineering networks (Doz, Olk and Ring, 2000). This is because the 
mobilization of actors that together focus on specific objectives can, first of 
all, contribute to solving specific issues in the short-term, and at the same time 
they can strengthen the ties between them, with more long-term effects on the 
mission-oriented R&D.  
 
Thus, governmental agencies can take on the role as triggering entities (Doz 
et al., 2000) needed in the presence of market failures, responsible for the al-
location of resources and mobilization of actors to the network. There are, 
however, two issues here that could be problematic from the perspective of 
changing relationships per se. First, in order to engineer a network and ensure 
that the network focuses on the issue, which led to its creation in the first place, 
formal control is needed since it supplements the lack of trust between actors 
who have not had previous interactions (see e.g., Das and Teng, 1998; Dekker, 
2004; Ritter, Wilkinson and Johnston, 2004; Aarikka-Stenroos, Jaakkola, 
Harrison and Mäkitalo-Keinonen, 2017; Möller and Halinen, 2017). This is 
problematic because the use of formal controls, such as contracts, has been 
found to be less efficient in the development of business relationships com-
pared to informal controls, such as trust (Håkansson and Snehota, 1995). For-
mal control, thus, is needed to make sure that the network focuses on the net-
work objectives; however, it might hinder the development of business rela-
tionships.  
 
The second issue is related to time. Innovation efforts are often organized in 
projects (Jones and Lichtenstein, 2008), which means that they are time-con-
strained, or in other words, temporary (Lundin and Söderholm, 1995). Busi-
ness relationships are characterized by long-term interactions, and the infor-
mal control mechanisms most effective for the development of business rela-
tionships are developed over time as they build on past experiences and per-
ceived futures (Håkansson and Snehota, 1995). The knowledge on how 
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temporality affects processes and behavior is lacking in the temporary organ-
ization literature (Bakker, 2010), and the same paucity of knowledge has been 
recognized in the industrial network literature (Peters and Pressey, 2016). It is 
thus unclear what the effects of engineering temporary mission-oriented R&D 
networks would be on inter-organizational interaction, and thus business rela-
tionships.  

1.1 The growing interest in time within management 
research, and inter-organizational projects as 
engineered temporary networks 

The scholarly interest in time within organizational research has grown in the 
last few decades (Ancona, Goodman, Lawrence and Tushman, 2001), espe-
cially in the project management literature and the research stream on tempo-
rary organizations (see e.g., Lundin and Söderholm, 1995; Bakker, 2010; 
Bakker, DeFillippi, Schwab and Sydow, 2016). There is also a growing inter-
est in the form of organization in projects from IMP scholars researching in-
dustrial networks (see e.g., Lind, 2006; Crespin-Mazet, Havenvid and Linné, 
2015; Havenvid, Håkansson and Linné, 2016). The temporal nature of these 
networks might challenge some of the basic ideas and concepts of business 
networks (Peters and Pressey, 2016). Furthermore, even if IMP scholars have 
for a long time acknowledged the importance of time in studying networks, 
IMP studies focusing on temporality are lacking.  
 
Policy inventions that focus on technological development will most likely be 
organized in temporary networks. In the case of antibiotic resistance, the last 
couple of years have seen the initiation of several mission-oriented R&D ini-
tiatives in the field (see e.g., Rex, 2014; Baraldi, Lindahl, Savic, Findlay and 
Årdal, 2018; Ciabuschi Baraldi, and Lindahl, 2020; Kronlid and Baraldi, 
2020), and some of these initiatives include the creation of engineered net-
works. For example, the European Gram Negative AntiBacterial Engine (EN-
ABLE) is an empirical example of an engineered temporary mission-oriented 
R&D network, focused on antibiotic development. ENABLE, which is the 
empirical focus for this thesis, is an interesting case to study in order to un-
derstand the effects of temporality on inter-organizational interaction, as it has 
several “types” of temporality: it has an overall duration, and funding for both 
the whole network and parts of the network, such as specific drug develop-
ment programs, can be terminated continuously.  
 
It has been argued that inter-organizational projects, such as large construction 
projects or R&D consortiums, should be studied as networks (Peters and 
Pressey, 2016). Studying projects as networks can mean that there is a need to 
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rethink some of the concepts in IMP research, as “relationships between actors 
such as those in TOs [temporary organizations] are not long-term in nature … 
but they still need to establish states of trust and commitment, cooperation and 
lines of communication” (Peters and Pressey, 2016, p. 308). Inter-organiza-
tional projects as engineered networks have a distinct and important empirical 
characteristic: temporality (Lundin and Söderholm, 1995). Thus, such engi-
neered networks would best be seen as a subgroup of engineered networks, 
called temporary engineered networks. Temporality here means that partici-
pants in the network know that there is an ex ante decided point in time when 
the network will be terminated.  
 
Further, a general contemporary trend is that innovation efforts are most often 
organized in temporary inter-organizational projects (Jones and Lichtenstein, 
2008). Given the likely increase in the empirical phenomena of engineered 
temporary networks in general, our need to understand these networks also 
increases. An interesting consequence of viewing projects as networks is that 
the manageability of networks becomes central. In fact, there is no doubt that 
projects can be managed; project management is a scientific field of its own 
(see e.g., Morris, Pinto and Söderlund, 2011). There is however an ongoing 
debate in the industrial network literature about the manageability of networks 
(cf. Wilkinson and Young, 1994; Håkansson and Snehota, 1995; Möller and 
Halinen, 1999, 2017; Håkansson and Ford, 2002; Ritter et al., 2004; Möller, 
Rajala and Svahn, 2005).  

1.2 The manageability of networks 
From its birth, the IMP perspective has focused on industrial networks and the 
inter-organizational interaction occurring between network members (see e.g., 
Håkansson and Snehota, 1995), and is used for the theoretical framing in this 
thesis. From the IMP perspective, there are two streams of research with dif-
ferent views on whether or not networks can be controlled. One view focuses 
on networks that emerge naturally, often as a way to handle interdependencies 
between organizations (e.g., Wilkinson and Young, 1994; Håkansson and 
Snehota, 1995; Ritter and Gemünden, 2003; Håkansson et al., 2009). The 
other view, from about the 2000s, focuses on strategic networks, which are 
intentionally created (engineered) networks (e.g., Möller and Halinen, 1999; 
Möller et al., 2005; Möller and Rajala, 2007; Möller and Halinen, 2017), in-
fluenced by the strategic alliance literature (e.g., Jarillo, 1988; Ahuja, 2000; 
Gulati, Nohria and Zaheer, 2000). In contrast to emergent networks, which 
develop informal control mechanisms in terms of, for example, trust, interde-
pendence, and norms of reciprocity (Håkansson and Snehota, 1995), these en-
gineered networks need to use formal control mechanisms to a higher degree 
in order to mitigate challenges of collaboration, as they lack the required levels 
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of trust (Das and Teng, 1998; Dekker, 2004; Gulati, Wohlgezogen and 
Zhelyazkov, 2012). Or put differently, in emergent networks, the interaction 
leads to the emergence of informal controls, while the use of formal controls 
in engineered networks hopefully leads to interaction. However, there is a lack 
of research within the IMP perspective that investigate how formal control is 
used in these engineered networks, and what effects this has on inter-organi-
zational interaction.  
 
As business relationships are a result of inter-organizational interactions over 
time, IMP researchers have traditionally viewed networks as emergent, self-
organizing, historically dependent, and dynamic (Ritter et al., 2004). These 
emergent networks are typified by informal control mechanisms such as 
norms of reciprocity and reputational concerns (Powell, 1990). In addition, 
these networks create interdependence between actors (Håkansson and 
Snehota, 1995). Thus, in the IMP perspective, it is assumed that actors are 
“embedded within networks of interconnected relationships that provide op-
portunities for and constraints on their actions” (Möller and Rajala, 2007, p. 
895). Because of the emergent nature of these networks, and due to the inter-
dependence created between actors in the network, many researchers adopting 
the IMP view claim that networks are impossible to manage “in the sense of 
being controlled and directed by a single participant firm” (Ritter et al., 2004, 
p. 177). It has also been argued that, because of interdependencies, firms are 
not even in complete control of themselves (Wilkinson and Young, 1994; 
Håkansson and Snehota, 1995; Håkansson and Ford, 2002; Ritter et al., 2004). 
There are however some IMP researchers, namely those focusing on the afore-
mentioned “strategic nets”, who have adopted a different view on the manage-
ability of networks. Agreeing that a network cannot be managed in the sense 
that one actor has full control over other actors’ resources and activities, 
Möller, Rajala, and Svahn (2005) argue that “management in networks is a 
relative issue, and that the opportunities and challenges of control and coordi-
nation vary considerably in terms of the types of networks” (ibid., p. 1275). 
What is common for both views is that control is at the core of network man-
agement.  
 
Researchers focusing on strategic nets argue that firms can be in control of not 
only themselves, but also their surrounding firms. The networks that have 
been studied by these researchers are referred to as strategic networks (Ritter 
et al., 2004), strategic nets, and business nets (Möller and Halinen, 1999; 
Möller and Svahn, 2003; Möller et al., 2005; Möller and Rajala, 2007). In 
contrast to the type of emergent networks usually studied in the IMP perspec-
tive, research on strategic nets focus on intentionally created and, to some de-
gree, manageable networks that contain a specific set of organizations, which 
have negotiated roles (Partanen and Möller, 2012). Such networks are 
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engineered rather than emergent (Doz et al., 2000). Thus, an engineered net-
work, compared to emergent networks, is purposefully created.  
 
Partanen and Möller (2012) have categorized the strategic networks and alli-
ances mentioned above into two categories: strategic multi-actor networks and 
hub-driven networks. Strategic multi-actor networks, or multi-partner alli-
ances, are “collective, voluntary organizations that interactively engage mul-
tiple legally independent firms” (Partanen and Möller, 2012, p. 482). Such 
networks often have an overarching contractual agreement, shared manage-
ment, and a common objective or goal that requires each network member to 
interact within the alliance. Hub-driven networks, in contrast, are egocentric 
networks, where all the relationships in the network contribute to the opera-
tions of the hub organization. Hub organizations are often larger organizations 
or governmental agencies with the capability to mobilize other actors. Of in-
terest for this thesis are strategic multi-actor networks as they, similar to mis-
sion-oriented R&D (Foray et al., 2012), have a common objective or goal. 
 
Both the more general IMP contributions and those relating to strategic nets 
have neglected some important aspects concerning the manageability of net-
works. First, as shown in the case featured in this thesis, there are engineered 
multi-actor networks that are manageable, in the sense that they can be con-
trolled at least to some degree, even if no single organization is able to manage 
the network. Second, by focusing on whether any one single organization can 
control the network, the issue of whether there are control mechanisms that 
can be applied to the network and thus exercise control over the network, has 
been neglected. This shifts the focus from whether any one organization can 
control a network, to the question of whether networks can be managed and 
controlled, without focusing on who does the controlling. And third, in those 
instances when one or several mechanisms exercise control over the network, 
there is a lack of research on how inter-organizational interaction is affected 
by such control. Instead of studying how inter-organizational interactions 
shape and influence networks, this thesis focuses on how the engineered net-
work shapes and influences inter-organizational interactions among its mem-
bers.   

1.3 The need for formal control when engineering a 
network 

When different actors are to pursue a common goal, the issue of cooperation 
becomes essential. Cooperation can be defined as “joint pursuit of agreed-on 
goal(s) in a manner corresponding to a shared understanding about contribu-
tions and payoffs” (Gulati et al., 2012, p. 533). A key issue in cooperation is 
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that interacting actors do not pursue the agreed upon goal(s), or they might 
behave opportunistically (Williamson, 1979). In an inter-organizational set-
ting, the primary purpose of control is “creating the conditions that motivate 
the partners in an IOR [inter-organizational relationship] to achieve desirable 
or predetermined outcomes” (Dekker, 2004, pp. 29–30). All inter-organiza-
tional interactions have at least some kind of informal control mechanisms, 
for example, trust, reciprocity, reputation, etc. (see e.g., Partanen and Möller, 
2012). However, as the engineered network has not developed its own struc-
ture through interaction over time, informal rules and social governance, typ-
ical for emergent networks (see e.g., Powell, 1990; Håkansson and Snehota, 
1995), are lacking. One way to overcome problems and barriers to cooperation 
is to use formal control mechanisms (Gulati et al., 2012), for example, con-
tracts (Williamson, 1979; Dekker, 2004), as formal control can compensate 
for inadequate levels of trust (Das and Teng, 1998). Therefore, engineered 
networks will have to create the structure and control of the network ex ante 
interaction in order to handle issues of cooperation in the absence of adequate 
trust. In other words, control can help to create the necessary conditions for 
inter-organizational interaction (Dekker, 2004). It is, therefore, important for 
engineered networks to have control mechanisms in place that will steer the 
network toward its objectives. The issue of control becomes much more com-
plex when moving from a dyadic interaction to a network of interactions in-
volving several organizations at the same time. Based on the discussion above, 
I argue that imposing formal control mechanisms on a group of legally inde-
pendent organizations is the primary way to engineer a network. Without 
agreeing to adhere to the formal rules of the network (i.e., control), organiza-
tions are free to pursue their own goals, possibly even ignoring the goal or 
objective of the network.  

1.4 ENABLE – the case of a mission-oriented 
engineered temporary network developing 
antibiotics 

The case studied in this thesis, ENABLE, is an example of an engineered tem-
porary network. ENABLE is one of seven projects that are part of the EU 
initiated mission-oriented R&D program New Drugs for Bad Bugs (ND4BB), 
which focuses on issues related to antibiotic resistance. The goal and objec-
tives of ENABLE are very specific; specifically to create a Drug Discovery 
Platform within Europe in order to optimize a variety of antibacterial drug 
development programs, and progress at least one of these development pro-
grams into phase 1 clinical trials. Optimization of drugs is a process that is 
highly dependent on a broad array of scientific disciplines, such as chemistry, 
physiology, toxicology, pharmacology, medicine, and biology (Cardinal, 
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2001). Historically, academics, small and medium-sized enterprises (SMEs), 
and large pharmaceutical developers have competed with each other rather 
than to collaborate. One rationale behind ENABLE was to “break down these 
barriers” (ENABLE call, p. 29) by establishing a Drug Discovery Platform. 
This follows the argument from Easton (1992) above about how policy objec-
tives are best achieved by influencing relationships; Breaking down these bar-
riers might in turn lead to more long-term effects from the ENABLE initiative, 
a desirable outcome in mission-oriented research (Foray et al., 2012), as inter-
organizational relationships are affected (Easton, 1992). 
 
ENABLE is an  empirical example of a (engineered) strategic multi-actor net-
work as described by Partanen and Möller (2012). It was intentionally created 
and initiated by the Innovative Medicines Initiative (IMI), taking on the role 
as the triggering entity (Doz et al., 2000). There are very clear criteria for 
which organizations are eligible to join the network. For example, only organ-
izations that are registered within the EU countries are eligible to join ENA-
BLE. In addition, there are even stricter rules for which organizations are eli-
gible for IMI funding in ENABLE. Taken together, there are strict rules for 
which organizations can join; moreover, there has to be a clearly defined rea-
son for joining. From ENABLEs perspective, there are two reasons for organ-
izations to join the project: (1) they contribute with technology (drug devel-
opment programs) to be developed in ENABLE or (2) they contribute with 
capabilities needed for the development of drug development programs. As 
each organization in ENABLE has a clearly defined reason for why it is part 
of the project, it has clearly defined roles, based on its capabilities or technol-
ogy. These capabilities can roughly be divided into the specific scientific dis-
ciplines represented in the Drug Discovery Platform set up, such as microbi-
ology, chemistry, and pharmacology. ENABLE also has an overarching con-
tractual agreement that has to be signed by all ENABLE partners, which 
clearly defines the boundaries of the network from a control perspective. Fur-
ther, there are three management bodies within ENABLE, all of which are 
jointly managed by participating organizations; thus, there is shared manage-
ment. Finally, the project has very clear objectives and a particular deadline 
after which it will be concluded. Hence, the engineered network in its formal-
ized structure is expected to be dissolved, thus making it temporary (Lundin 
and Söderholm, 1995).  
 
Already in the Call for finding participants to create the network, a clear struc-
ture (project architecture) and overall rules for implementing the work (di-
vided into work-packages and overall responsibilities) were described by IMI. 
Any consortium that applied to the Call had to adhere to these rules. Activities 
in ENABLE were conducted by different scientific disciplines, and data gath-
ered in one activity influence other activities. As such, there is much inter-
dependence between the activities, and thus also between the different 
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disciplines. This, in turn, creates inter-dependencies between the organiza-
tional actors that represent these disciplines. Through a model of funding, 
where actors are only reimbursed for the work allocated to them by a central 
management committee, ENABLE “forces” inter-organizational interaction 
through funding.1 As can be seen in the Call for ENABLE, this is done in order 
to break down the barriers between the different types of actors, that is, uni-
versities, SMEs, governmental research institutions and large pharmaceutical 
developers. Thus, this “forced” interaction is not only done so that all the nec-
essary knowledge is combined in order to fulfill the overall objectives of the 
project, but also for these different actors to learn how to work with each other.  
 
One unique characteristic of ENABLE is that it has a portfolio of drug devel-
opment programs, and each development program can be terminated at regular 
intervals (every third month). Due to the scientific challenges inherent in drug 
development, there is a high attrition rate when developing drugs (i.e., many 
drug development programs fail because the scientific challenges cannot be 
overcome). In the pharmaceutical industry, there is a “fail fast and cheap” 
strategy, where programs that are deemed to have a low probability of success 
are terminated “as soon as possible,” so that resources can be allocated to other 
projects with a higher probability of success. In ENABLE, the so-called hit-
owners, which are organizations that have a drug development program, join 
ENABLE with their development program in order to use ENABLE resources 
and funding. ENABLE applies the above-mentioned fail fast and cheap strat-
egy, which means that development programs in ENABLE are continuously 
evaluated and get a Go or No-go decision for further funding. If there are pro-
grams that are deemed to have a too low probability of success, or there is new 
data that point to critical issues, these are terminated within ENABLE. This in 
itself might not be that unique, as many projects use concurrent engineering, 
that is, pursue several development strategies in parallel (see e.g., Lindkvist, 
Soderlund and Tell, 1998; Lenfle and Loch, 2011). What is unique, however, 
is that this means that members in ENABLE, who have joined with their de-
velopment program with the sole aim to progress their technology, can find 
themselves without anything to work on within the ENABLE network. This 
creates a second type of temporality in ENABLE, resulting in new project 
partners joining and leaving ENABLE regularly. This process is part of the 
ex-ante engineered process and structure of ENABLE, and has one of the big-
gest impacts on interaction within the network.  
 
To summarize, ENABLE consists of different organizational actors, who all 
share one clear goal and specified objectives to be achieved before a specific 

 
1 By forces I mean that in order to be part of ENABLE the actors in the network had to follow 
the rules of the network. Any network member was free to leave the network, and was thus 
never legally forced to be part of the network. 



 26 

deadline by working together. The network has a shared management struc-
ture and one overarching contractual agreement. The structure of the network 
and how the different parties interact were engineered ex-ante interaction, 
compared to a network emerging through interaction between the different 
actors. Consequently, ENABLE, as an empirical phenomenon, is a strategic 
multi-actor network that is both engineered and temporary.  

1.5 Problematization, aim of the thesis, and research 
questions 

It is clear from the project management literature that projects can be man-
aged. Inter-organizational projects represent in this sense a special and inter-
esting category of projects: if they are viewed as engineered temporary net-
works, issues of network management become central. For engineered tempo-
rary networks, in which independent organizational actors start to interact 
without adequate levels of trust to govern their interaction, as there is not a 
history of interaction between all network members, formal control is needed. 
That is, formal control supplements trust as a basis for inter-organizational 
interaction. I only consider lack of trust, meaning that I make no distinction 
between low levels of trust and mistrust, as both cases need formal control.  
 
There are many examples of formal control mechanisms found in the litera-
ture, such as incentive systems; monitoring and rewarding; rules and regula-
tions; planning, etc. (see e.g., Flamholtz, Das and Tsui, 1985; Dekker, 2004). 
As control is used to influence behavior to achieve a certain outcome (Ouchi, 
1977, 1979), it is important to consider not only the control mechanisms, that 
is, how control is achieved, but also the purpose, that is why a specific control 
mechanism is used. Thus, understanding how formal control can be used to 
engineer a temporary network needs to be complemented by understanding 
the purpose for using specific control mechanisms. In particular, the employed 
control can be categorized based on the purpose for using them. This leads to 
the first research question: 
 
What control mechanisms are used to engineer temporary inter-organiza-
tional networks and how can they be categorized according to their purpose? 
 
Inter-organizational interactions in emergent networks are crucial for the for-
mation of the networks, which due to interdependence between organizations 
leads to certain opportunities and certain constraints for the actors involved 
(Håkansson and Ford, 2002). When using formal control, as in the case of 
ENABLE, the opportunities and constraints for the actors involved are to a 
higher degree set ex ante interaction. This, in turn, should have an impact on 
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the subsequent interactions between the actors. Most research on strategic nets 
focus on how to build and manage such networks, but without considering 
specific interactions and the role of control (Möller and Halinen, 1999, 2017; 
Ritter et al., 2004; Möller et al., 2005; Möller and Rajala, 2007; Partanen and 
Möller, 2012). Nonetheless, given the importance of inter-organizational in-
teraction within the research field on industrial networks and in the IMP group 
in particular (Medlin, 2004), it is somewhat surprising that there is a lack of 
studies that look at the effects of control on inter-organizational interaction in 
more constrained and engineered networks. Thus, the second research ques-
tion is: 
 
Which effects on inter-organizational interaction are connected to these con-
trol mechanisms, and how are they manifested? 
 
Focusing on temporary networks, it is also important to think about the spe-
cific influence of temporality. It has been argued that actors in temporary sys-
tems behave differently compared to actors in systems with an ongoing con-
cern (Bakker, 2010). For example, Saunders and Ahuja (2006) used shadow 
of the future models (i.e., how the perceived importance of future interactions 
influences how actors behave toward each other in the present – how the future 
casts a shadow over present interaction, Axelrod, 1984) – to explain how 
members in temporary teams focus more on the task at hand compared to the 
long-term efficiency of the interaction process. As the team is temporary, the 
shadow of the future is short, or at least limited in the sense that team members 
know when their interaction will stop. Thus, relational investments have been 
found to be lower in temporary systems compared to non-temporary systems 
(see e.g., Bakker, 2010 for an overview). IMP researchers have argued for the 
importance of a perceived future between actors for the development of busi-
ness relationships (see e.g., Håkansson and Snehota, 1995; Medlin, 2004; 
Håkansson et al., 2009). In a temporary network, the end date for the network 
is used to control that the interaction does not continue in the same exact form 
after the end date. In the case of ENABLE, the possibility to terminate funding 
for drug development programs is an additional but clearly different use of 
temporality. Namely, it is not an ex ante decided point in time or “end state” 
(Lundin and Söderholm, 2013) that defines the duration of the drug develop-
ment programs. Tt is instead connected to performance and evaluated at pre-
defined intervals. To the best of my knowledge, there are very few studies 
who have focused on the use of temporality as a control mechanism (see 
Kronlid & Baraldi, 2020, for an exception). Nonetheless, as we can see above, 
it seems that temporality can be used as a control mechanism. This leads to 
the third research question:  
 
How can temporality be used as a control mechanism to engineer temporary 
networks?   
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As actors in temporary systems have been found to behave differently com-
pared to actors in non-temporary systems, the importance of the shadow of the 
future for inter-organizational interaction, and the increased prevalence of 
temporary organizing, there is also a need to understand what are the effects 
on inter-organizational interaction, if temporality is used as a control mecha-
nism. Based on this, the fourth and final research question is:  
 
Which specific effects on inter-organizational interaction are connected to the 
use of temporality as a control mechanism? 
 
Considering the four research questions together, the aim of this thesis is to 
understand the effects of formal control mechanisms on inter-organizational 
interaction when they are used to engineer a temporary network, with a special 
focus on temporality.  
 
Now that the aim of the thesis has been presented and the research questions 
guiding this research have been specified, there follows a brief description of 
how the research was carried out as well as the main contributions. This will 
hopefully help to guide you through this story.   

1.6 Method, unit of analysis, and contribution 
This thesis is a product of a case study done on ENABLE. Data have been 
collected from interviews with individuals in ENABLE as well as documents, 
produced both prior to the initiation of ENABLE as well as during the imple-
mentation of ENABLE. I have used the systematic combining (Dubois and 
Gadde, 2002) and constructing mystery (Alvesson and Kärreman, 2007) ap-
proaches, which are abductive approaches where the theory and the case are 
developed iteratively by trying to match the theory and reality in the search 
for empirical and theoretical mysteries. As such, the theoretical framework 
developed in Chapter 2 is also a contribution from this process, rather than 
something developed a priori from theory only. There are two units of analy-
sis: the network level (ENABLE as a network) and the dyadic level (e.g., in-
teractions between two specific parties within drug development programs). 
With the two levels of analysis, it is first possible to shed light on how the 
network, and especially the control mechanisms used to manage the network, 
affects inter-organizational interaction. And secondly, by also considering the 
effects on the dyadic level, the research highlights what happens with the ac-
tors that are interacting.  
 
This thesis complements prior research on inter-organizational relations in 
two distinct, and for the IMP perspective, novel ways. First, with the focus on 
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engineered networks and their particular control mechanisms, the research 
highlights how the network shapes interaction, rather than how interaction 
shapes the network. This is highlighted by focusing on specific control mech-
anisms used to manage an engineered network, including a categorization of 
control mechanisms used in engineered temporary networks. Second, the find-
ing that setting clear time limits is one of such control mechanisms to constrain 
interaction shifts the focus from time as an element that enables the develop-
ment of inter-organizational relationships to how interaction is not only situ-
ated in time, but can also be influenced by the explicit use of time. This is true 
especially for limits in time as a control mechanism. The main theoretical con-
tribution is explaining how structural and temporal constraints, in the form of 
ex ante engineered control mechanisms, create conditions for and affect inter-
organizational interaction. 

1.7 Structure of the thesis 
In the next chapter, Chapter 2, the theoretical framework is developed. The 
chapter introduces the fundamental theoretical concepts (inter-organizational 
interaction, engineered networks, control, and temporality) used in the thesis 
and prior research that have used and developed these concepts. The thesis 
adopts the IMP approach to industrial networks, and this approach is also de-
scribed. Chapter 3 describes the method, methodological considerations, and 
research design as well as the data collection and research process. Chapter 4 
and Chapter 5 are the empirical chapters. Specifically, Chapter 4 describes the 
context of antibiotic development, including the structure, control, and the 
rules for ENABLE. Chapter 5 goes on to describe the effects of control mech-
anisms on inter-organizational interaction. Chapter 6 analyses and discusses 
the effects of formal control on inter-organizational interaction. Chapter 7 dis-
cusses differences in the interaction process between engineered temporary 
networks and emergent networks. The thesis ends with the conclusions, in-
cluding managerial and policy implications as well as suggestions for future 
research, in Chapter 8. 
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Chapter 2. Theoretical framing: effects of 
control and temporality on inter-
organizational interaction in engineered 
networks  

- “There are two issues, in particular, that in the relationship perspec-
tive and according to the network approach appear critical to the goal 
performance in business: how to mobilize the various different coun-
terparts of a company and, consequently, how to develop cooperative 
posture and coordination mechanisms in interaction with others in or-
der to solve problems as they arise” (Håkansson and Snehota, 1995, 
p. 6) 

 
 
 
 
The issue of control in networks is also an issue of managing networks. There 
is an ongoing discussion amongst IMP researchers about the manageability of 
networks, with two opposing views. The original IMP view focuses on emerg-
ing networks where actors in the network are influencing as well as influenced 
by the network (see e.g., Håkansson and Snehota, 1995; Håkansson and Ford, 
2002; Ritter et al., 2004). There is an emphasis on “the historical, evolutionary 
and embedded character of business networks,” viewing “networks as border-
less, self-organizing systems that emerge in a bottoms-up fashion from local 
interactions” (Möller and Rajala, 2007, p. 896). Here, it is more a question of 
managing in networks, as opposed to the management of networks (Ritter et 
al., 2004). The main assumption is that no single actor is in control. The other 
view, adopted by researchers looking at strategic networks (hereinafter called 
the strategic net view), considers such strategic networks as intentionally cre-
ated, containing a specific set of organizations with pre-agreed upon roles (see 
e.g., Möller et al., 2005; Möller and Rajala, 2007). These networks are inten-
tionally created, or in other words, engineered networks (Doz et al., 2000).  
 
I start this theoretical chapter by contrasting these two views. First, I briefly 
describe the original IMP view of emergent networks, introducing some of the 
central concepts of the IMP view (2.1). I then describe in length the strategic 
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nets view, as this view is concerned with engineered networks (2.2). This also 
includes a discussion on temporary networks described from the strategic nets 
view. Thereafter, I move on and describe more specifically what the strategic 
nets view says about the management of networks (2.3). The next subsection 
focuses on key concepts and analytical models used for analyzing inter-organ-
izational interaction and control (2.4), before I conclude this theoretical chap-
ter with a summary of the analytical framework in Figure 3 (2.5).  

2.1 The IMP view of emergent networks 
The IMP perspective adopts a network approach, together with a relationship 
perspective, to study industrial networks (Håkansson and Snehota, 1995). The 
IMP perspective, thus, is concerned with inter-organizational interaction, of-
ten referred to as business interaction. Most inter-organizational interactions 
studied by IMP researchers are vertical buyer-seller (business) relationships 
(see e.g., Håkansson, Johanson and Wootz, 1976; Araujo, Dubois and Gadde, 
1999; Brennan and Turnbull, 1999; Moller and Torronen, 2003; Ulaga, 2003; 
Lind and Strömsten, 2006; Johnsen and Ford, 2007; Laage-Hellman, Lind and 
Perna, 2014). However, inter-organizational interaction, especially when it 
comes to innovation, occurs increasingly between different organizational ac-
tors, such as universities, firms, and governments (Dodgson, Gann and 
Phillips, 2014), for example, in inter-organizational projects (Jones and 
Lichtenstein, 2008). These collaborations are different compared to the buyer-
seller relationships most often studied by IMP researchers, mainly in three 
ways. First, the organizations involved are not always businesses; second, the 
relationships are not always vertical; and third, the interaction is temporary 
(when organized in e.g., projects). Although there is IMP research that have 
looked into other kinds of inter-organizational interaction, studying, for ex-
ample, projects in the construction industry (see e.g., Crespin-Mazet et al., 
2015), there is still a need to expand the types of interactions studied from the 
IMP perspective. Business interaction is viewed as “a process that occurs be-
tween companies and which changes and transforms aspects of the resources 
and activities of the companies involved and the companies themselves” 
(Håkansson et al., 2009, p. 27). The concept of interaction thus is one of the 
most central concepts in the IMP perspective: “interaction is the essential an-
alytical concept at the heart of the relationship and network perspective of 
business markets as developed by the industrial marketing and purchasing 
(IMP) group” (Medlin, 2004, p. 187). Håkansson, Ford, Gadde, Snehota, et 
al. (2009, p. 33) conceptualize interaction as follows: “interaction is an im-
portant economic process through which all of the aspects of business, includ-
ing physical, financial and human resources, take their form, are changed and 
are transformed.” Over time, these business interactions create relationships 
(Håkansson and Snehota, 1995). These relationships create a structure, which 
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is referred to as industrial networks (ibid.). Thus, the network approach, from 
the IMP perspective, views organizational actors as the nodes of the network, 
and the ties between them are conceptualized as inter-organizational interac-
tion, some of which are characterized as business relationships (see e.g., 
Johanson and Mattsson, 1987; Håkansson and Ford, 2002).  
 
From the IMP perspective, the existence of networks is explained by the con-
cept of connectedness (Håkansson and Snehota, 1995). This concept is based 
on the notion of interdependence, meaning that what happens in one business 
relationship has consequences in other relationships. In addition, there are spe-
cific connections between a company’s relationships. Connectedness is about 
these specific connections: “generalized connectedness of business relation-
ships implies existence of an aggregate structure, a form of organization we 
have chosen to qualify as a network” (Håkansson and Snehota, 1995, p. 19). 
Of particular interest is how the network is emergent and evolving: “The rela-
tionships are not determined a priori but result from enactment, therefore they 
change and evolve over time” (Håkansson and Snehota, 1995, p. 19). From 
the IMP view, networks are seen as self-organizing systems (Ritter and 
Gemünden, 2003). In these self-organizing networks, actors are at the same 
time seen as trying to manage, and being managed by, the network (Wilkinson 
and Young, 1994). IMP researchers focusing on emergent networks argue that 
they cannot be managed, in the sense that one actor has full control over other 
actors’ activities and resources. In recent IMP research, however, there is a 
contrasting view. The researchers that adopt this view argue that “manage-
ment in networks is a relative issue, and that the opportunities and challenges 
of control and coordination vary considerably in terms of the types of net-
works” (Möller et al., 2005, p. 1275).  

2.1.1 Interaction and time in IMP research 
Inter-organizational interaction is closely connected to time (Håkansson et al., 
2009). Time works as a container, measure, and context for interaction 
(Medlin, 2004). Interaction happens in the present, but is affected by memo-
ries and interpretations of previous interactions, as well as the perceived pos-
sibilities of the future (ibid.). Thus, both the past and the future are of im-
portance for interaction.  
 
The development of business relationships is viewed as a process that happens 
over time. Business relationships are characterized as long-term dyadic inter-
actions, including mutual adaptations in activities and/or resources 
(Håkansson and Snehota, 1995). Thus, because of its importance for the de-
velopment of business relationships, time plays a central part in IMP literature 
(Medlin, 2004; Halinen, Medlin and Törnroos, 2012). In particular, activities 
evolve over time in a process of specialization (Dubois, 1994; Baraldi, 
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Ingemansson and Launberg, 2014), the development of resources is often path 
dependent (Håkansson and Waluszewski, 2002b), and the evolution of each 
actor is a multidimensional co-evolution that takes place within two or more 
actors in parallel (Håkansson et al., 2009). In the empirical contexts studied 
by IMP researchers, it has been found that long-term relationships are a major 
source of innovation for both buyers and sellers (Håkansson, 1987; Håkansson 
and Waluszewski, 2002a; Holmen et al., 2005; Johnsen and Ford, 2007; 
Håkansson et al., 2009). It has also been found that there is a cumulative effect 
over time in business relationships (Håkansson et al., 2009). That is, business 
relationships are seen as investments, and the value mutually created by the 
interacting partners from such investments is higher over time.  
 
Further, actor’s interpretation of each other’s importance in the future influ-
ences their attitudes toward interaction today. Håkansson et al. state that “one 
actor’s approach to interaction will be affected by its view of whether a coun-
terpart is likely to be a central feature of its future or to decrease in importance 
over time” (Håkansson et al., 2009, p. 35). Medlin (2004, p. 188) goes a step 
further and says that “without a future there is no need for continuing interac-
tion between firms.” The idea of how the perceived future influences the pre-
sent has also been called ‘the shadow of the future’ (Axelrod, 1984), as the 
expectations of the future ‘throw a shadow on the present.’ This is especially 
true when it comes to adaptations of activities and resources; exchange hap-
pens in the present, while adaptive interaction focuses on the future (Medlin, 
2004). That is, the perceived importance of future interactions influences how 
actors behave toward each other in the present. Or put differently: “future in-
teractions permit the players to reward and punish each other. If a player co-
operated in one round, the other player can reward that move by cooperation 
in the next round” (Heide and Miner, 1992, p. 267).  
 
Inter-organizational interaction is increasingly taking place in temporary sys-
tems, such as projects, instead of in permanent organizations (Bakker, 2010); 
This means that IMP researchers, who have mostly focused their attention on 
long-term relationships, need to expand, especially the empirical focus and 
also study what happens in temporary networks. Peters and Pressey (2016, p. 
308) state that “a key area of research for the past two decades in marketing 
and the business-to-business literature has been on long-term relationships; as 
such, there is a need to rethink some of our concepts, given that relationships 
between actors such as those in TOs [temporary organizations] are not long-
term in nature nor are they purely transactional in the conventional sense, but 
they still need to establish states of trust and commitment, cooperation and 
lines of communication.” Thus, there is a need to expand our thinking and 
view of time when it comes to business relationships and inter-organizational 
interaction. The long-term view has to be complemented with new insights of 
what happens when inter-organizational interaction occurs in temporary 
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systems. Of course, it is important to keep in mind that these temporary sys-
tems do not operate in a vacuum. It has been argued by IMP researchers that 
no business is an ‘island’ (Håkansson and Snehota, 1989); similarly, it has 
been argued that no project (a temporary system) is an island (Engwall, 2003). 
Both works argue that there is a history and a context that have to be consid-
ered when trying to understand these two phenomena. However, there is one 
important basic characteristic of a temporary system that most likely influ-
ences how inter-organizational interaction unfolds; namely, that it is tempo-
rary. Even when there is a history and a context.  

2.2 Network organizations as engineered networks – 
the strategic nets view 

This subsection will cover the basic ideas of the strategic nets view. After a 
more general introduction below, I will go deeper into the strategic nets view 
on temporary networks (2.2.1). 
 
In the previous discussion, I pointed out that networks can be viewed in dif-
ferent ways from the IMP perspective, either as emergent, self-organized 
(original IMP view on emergent networks), or as intentionally created and 
managed networks (strategic nets view). Using the term nets instead of net-
works is a way to distinguish these purposefully designed, that is, engineered, 
networks of the strategic net view from the emergent networks focused on in 
the original IMP view (Ritter et al., 2004). The two views differ in their ideas 
about the manageability of networks, which also seems to be connected to 
how the networks have come to exist. Doz, Olk, and Ring (2000) studied for-
mation processes of R&D consortia and found two distinct formation pro-
cesses: one emergent and one that they called ‘engineered.’ In the emergent 
process, networks seem to be formed as a response to common external threats 
and interests of all involved actors. The common interests also seem to create 
a consensus among the actors in the network, and an expectation of continuity.  
 
When a network is formed in an engineered process, there is a need for a trig-
gering entity, which can be, for example, a firm or a governmental agency 
(Doz et al., 2000). These triggering entities act as champions, choosing the 
members of the network. Doz et al. (2000) focus on the formation process of 
networks, and not on whether or not the formation process led to certain types 
of networks. From the discussion about the two contrasting views in the IMP 
literature, it would be reasonable to assume that strategic networks have an 
engineered formation process, and that emergent networks have an emergent 
formation process.  
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Strategic nets have been defined as “formed by a few actors pursuing specified 
mutual goal(s) and having jointly agreed and contractually defined roles and 
responsibilities” (Möller and Halinen, 2017, p. 6). In the strategic nets litera-
ture, two types of strategic nets have been identified: multi-actor networks and 
hub-driven networks. Strategic multi-actor networks are “collective, voluntary 
organizations that interactively engage multiple legally independent firms” 
(Partanen and Möller, 2012, p. 482). Such networks often have an overarching 
contractual agreement, shared management, and a common objective or goal 
that require each network member to interact within the alliance. Hub-driven 
networks, in contrast, are egocentric networks where all the relationships in 
the network contribute to the operations of the hub firm or other central actor. 
Jarillo (1988) argues that the hub firm is essential in the concept of strategic 
networks, and that the hub firm in fact sets up the network and takes a pro-
active role in caring for it. It is easy to see similarities between the idea of a 
hub-firm and the triggering entity mentioned above. In contrast to Jarillo’s 
argument, the idea of a hub firm does not seem to fit with the concept of stra-
tegic multi-actor networks, especially as strategic multi-actor networks are 
said to have shared management, instead of a hub firm that takes care of the 
network. However, the idea of a triggering entity still seems relevant for stra-
tegic multi-actor networks, as the concept of a triggering entity is foremost 
related to the formation of the network, not necessarily to the management of 
the network once it has been established.  
 
In the strategic net stream of literature, hub-driven networks seem to be the 
most studied (Partanen and Möller, 2012). According to Möller and Rajala 
(2007), these types of networks are more common, which can explain why 
these networks are studied more. However, in this thesis, the focus is on stra-
tegic multi-actor networks. One can assume that publicly funded mission-ori-
ented R&D initiatives, such as the one studied for this thesis, will more often 
be organized as multi-actor networks, compared to privately initiated ones, 
which more likely will be organized as hub-driven networks (Ciabuschi, 
Baraldi and Lindahl, 2020). 

2.2.1 Temporary strategic nets 
The strategic net view also discusses temporality and temporary strategic nets. 
After reviewing the existing literature on strategic nets, Möller, Rajala, and 
Svahn (2005), identify a couple of questions of relevance for strategic nets. 
One of these questions concerns whether the net is an enduring one or a tem-
porary one. The authors mention how firms can create temporary strategic nets 
for specific development purposes.  
 
Möller and Rajala (2007, p. 899) again talk about temporary nets, focusing on 
R&D projects: “most multi-company R&D projects, which generally involve 
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a hub company and its lead supplier(s), pilot customer(s), and often consult-
ants and specific technology providers, can be regarded as temporal, goal-ori-
ented nets.” These so-called business renewal nets are often characterized by 
a diagonal network structure, including both vertical and horizontal dimen-
sions of value creation, and are often organized as multiparty projects (Möller 
and Rajala, 2007). The authors argue that specific partner constellations are 
decided on the basis of the goal of the net, that is, the goal defines the compe-
tences required which, in turn, guide the selection of network members. The 
members in business renewal nets are highly interrelated and face many dif-
ferent types of interdependence, such as serial, pooled, and reciprocal interde-
pendence. Thus, there is also a need to manage these interdependencies by 
high levels of coordination (Thompson, 1967). Möller and Rajala (2007, p. 
900) argue that these nets are “temporal in the sense that a specific net partner 
constellation is decided on the basis of the goal of the specific solution project. 
The goal defines the competences required, which then guide the selection of 
the net members.” This is a different classification of temporality compared 
with how it usually is stated in the temporary organization literature, where 
the emphasis is placed on an ex ante knowledge of the termination of the or-
ganization (see e.g., Lundin and Söderholm, 1995; Bakker, Boroş, Kenis and 
Oerlemans, 2013). I discuss temporality and explain what temporality means 
for this thesis in 2.4.3. 
 
Peters and Pressey (2016), studying coordination in the construction industry, 
argue that temporary organizations (e.g., projects, see Lundin and Söderholm, 
1995) should be studied as networks: “A weakness in this line of project-based 
inquiry in industrial marketing has been to overlook the phenomenon of tem-
porary industrial networks […] Thus, our shift in definition is to define TOs 
[temporary organizations] not just in terms of temporal boundaries […] but 
also in the networked nature of TOs” (Peters and Pressey, 2016, p. 302). I 
would argue that emergent networks will never be temporary, in the sense that 
there is an a priori defined time in which the network will cease to exist. Such 
a notion would go against the basic assumption of emergent networks and the 
lack of control of any actor over the network. However, in engineered net-
works, there is a possibility to also put an end date on the network. Therefore, 
any temporary network would also be an engineered network. However, this 
does not mean that all inter-organizational interactions between network 
members in a temporary network will cease to exist when the network is ter-
minated. Network members can have had prior business relationships, or de-
velop business relationships within the engineered network, which can con-
tinue after the network has been disbanded. But the network as such, that is, 
how it was originally engineered, will no longer exist.  
 
As the notion of time is gaining importance in management research in general 
(see e.g., Ancona et al., 2001), I see the addition of a time dimension as a 
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crucial one when it comes to engineered networks. Möller and Rajala (2007) 
mention that business renewal nets are often temporary in nature, and there is 
a rise in the use of temporary organizations today (Jones and Lichtenstein, 
2008). In addition, it has been said that in order to achieve network goals, 
engineered networks should be managed as projects (Planko, Chappin, 
Cramer, and Hekkert, 2017). Time, and especially time limitations (i.e., tem-
porality) is one of the most important characteristics of projects (see e.g., 
Lundin and Söderholm, 1995). Thus, temporary engineered networks are a 
distinct empirical phenomenon as a specific type of engineered network, 
which most likely will become even more frequent in the future.  
 
Now that we have an idea about what type of network is of interest for this 
thesis, and how these networks are created, it is time to look into how they can 
be managed.  

2.3 Management of networks 
The following section focuses on the management of networks. After a more 
general introduction, I focus on the concept and practice of network orches-
tration (2.3.1) and specific network management activities (2.3.2).  
 
Ritter, Wilkinson, and Johnston (2004) make a distinction between the man-
agement of and management in networks. Management of networks includes 
intentionally steering and influencing networks, while management in net-
works includes the management of specific relationships within networks. The 
bulk of research from the IMP view discuss management in networks (Ford, 
Gadde, Håkansson, and Snehota, 2003), which has also been called business 
networking (Ford and Mouzas, 2013). Ford and Mouzas (2013, p. 436) define 
business networking as “the conscious problem-driven attempts of one or 
more business actor to change or develop some aspect(s) of the substance of 
interaction in relationships in which they and others are involved.” Network-
ing is a core concept in the discussion on management in networks, for exam-
ple, included in Ford et al.'s (2003) model of managing in networks. It has 
been argued that networking is as much about being “manageable as it is about 
managing … they simultaneously involve both proactive and reactive ele-
ments … initiating and responding, acting and reacting, leading and following, 
influencing and being influenced, planning and coping, strategizing and im-
provising, forcing and adapting” (Ritter et al., 2004, p. 178).  
 
The strategic nets view, on the other hand, discusses management of networks. 
The key issue of net management is about the roles and positions that focal 
firms have in the nets. Positions are created through business relationships, 
and the “capability to identify, evaluate, construct, and maintain positions and 
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relationships is essential in a network environment” (Möller and Halinen, 
1999, p. 417). Net management capability, which refers to a firm’s capability 
to mobilize and coordinate resources and activities of other actors in the net-
work, is central in the management of networks (Möller and Halinen, 1999; 
Möller et al., 2005). In contrast to the other IMP view of networking, which 
emphasizes the dual nature of managing and being managed, the strategic nets 
view has a stronger “one way” view of network management, even though the 
strategic nets literature acknowledges that network management is a relative 
issue (Möller et al., 2005). There has also been identified a ‘network paradox’ 
connected to control in and of networks. Håkansson and Ford (2002) argue 
that the ambition to control one’s surrounding network is one of the key forces 
in developing networks. At the same time, the more an actor achieves this 
ambition, the less effective and innovative the network will be.  
 
One thing that the two views have in common, however, is the importance of 
mobilizing actors and coordinating their activities (cf. Håkansson and 
Snehota, 1995; Möller et al., 2005). While the original IMP view refers to 
such activities as networking (Ford et al., 2003) or business networking (Ford 
and Mouzas, 2013), the strategic nets view talks about network orchestration 
(Dhanaraj and Parkhe, 2006).  

2.3.1 Network orchestration 
Central in managing strategic nets is the capability to mobilize and coordinate 
the value activities of other actors (Möller et al., 2005), which has been called 
network orchestration (Dhanaraj and Parkhe, 2006). Dhanaraj and Parkhe 
(2006) define network orchestration “as the set of deliberate, purposeful ac-
tions undertaken by the hub firm as it seeks to create value (expand the pie) 
and extract value (gain a larger slice of the pie) from the network” (p. 659). It 
is argued that managers must be able to orchestrate actors from different 
fields, which demands “visioning capability […] and also networking capa-
bilities in activities, such as actor evaluation, creating direction through 
agenda setting and motivation, and coordination and control” (Möller et al., 
2005, p. 1280). There are similarities between network orchestration and the 
engineered network formation process. The hub firm seems to be essential for 
network orchestration (Dhanaraj and Parkhe, 2006), which is very similar to 
the role of the triggering entity (Doz et al., 2000).  
 
There are three main orchestration processes that a hub firm must perform: (1) 
managing knowledge mobility, (2) innovation appropriability, and (3) net-
work stability. Knowledge mobility is defined as “the ease with which 
knowledge is shared, acquired, and developed within the network” (Dhanaraj 
and Parkhe, 2006, p. 660). It is argued that innovation output will be minimal 
if the specialized knowledge of the network members is kept inside their 
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respective “silo,” which would be mitigated by knowledge mobility. The hub 
firm is suggested to focus on three specific processes to enhance knowledge 
mobility: (1) knowledge absorption, (2) network identification, and (3) inter-
organizational socialization.  
 
Innovation appropriability refers to the appropriability regime: which is “the 
environmental factors, excluding firm and market structure, that govern an 
innovator’s ability to capture the profits generated by an innovation” (Teece, 
1986, p. 287). It is important that the hub firm ensures that the value created 
is distributed equitably, and that it is perceived as such by network members 
(Dhanaraj and Parkhe, 2006). Equitable distribution of value and mitigation 
of concerns about appropriability can be achieved by the hub firm by focusing 
on the three processes of (1) trust, (2) procedural justice, and (3) joint asset 
development.  
 
Finally, network stability is seen as a “dynamic (not static) stability, which 
aims for a nonnegative growth rate while allowing for entry and exit of net-
work members” (Dhanaraj and Parkhe, 2006, p. 661). The hub firm can in-
crease the networks dynamic stability by focusing on (1) enhancing reputa-
tion, (2) lengthening the shadow of the future (cf. Axelrod, 1984), and (3) 
building multiplexity (e.g., encouraging network members to undertake addi-
tional joint projects).  
 
Perks, Kowalkowski, Witell, and Gustafsson (2017) further develop the con-
cept of network orchestration. They define network orchestration as a process 
of assembling and managing an inter-organizational network to achieve a col-
lective goal, and stress that the role of network orchestrator must be accepted 
by the other network members. The authors adopt a view of network orches-
tration as a set of evolving practices, in contrast to a static structural position. 
Four network orchestration practices are described: (1) envisioning, (2) induc-
ing innovativeness, (3) legitimizing, and (4) adjusting the network. Further, 
the authors stress that no orchestration activities are controlled by a single 
network actor, but are done collectively in a collaborative effort. Taken to-
gether, the ideas about network orchestration described above almost seem to 
encompass everything: the mobilization and coordination of activities, includ-
ing creating direction, motivation, and control (Möller et al., 2005); managing 
knowledge mobility, innovation appropriation, and network stability 
(Dhanaraj and Parkhe, 2006); and assembling and managing inter-organiza-
tional networks to achieve a collective goal, including envisioning, inducing 
innovativeness, legitimizing, and adjusting the network (Perks et al., 2017). 
But how are all of these things actually achieved? There are some authors that 
offer somewhat more precise descriptions of how network management is 
done, that is, describe some management functions and activities. 
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2.3.2 Network management activities 
Järvensivu and Möller (2009) argue that “control and cooperation in their 
broadest sense are the most fundamental capacities of management for hierar-
chies, networks and markets” (Järvensivu and Möller, 2009, p. 656). They ar-
gue that the basic network management functions in networks are: (1) fram-
ing, (2) activating, (3) mobilizing, and (4) synthesizing. Framing refers to es-
tablishing and influencing the operating rules of the network and altering the 
perceptions of the network participants. Activating includes the process of 
identifying participants for and structuring the network. Mobilizing involves 
building commitment among actors. Finally, synthesizing is related to “organ-
izing and controlling; it involves creating conditions for productive interaction 
while preventing, minimizing, and removing obstacles to cooperation” (p. 
658).  
 
Aarikka-Stenroos, Jaakkola, Harrison, and Mäkitalo-Keinonen (2017) de-
scribe seven management activities for managing innovation processes in net-
works: (1) goal setting and refining, (2) resourcing, (3) motivating, (4) con-
solidating, (5) coordinating, (6) controlling, and (7) leveraging. Goal setting 
and refining refer to setting a visionary goal and achievable milestones for the 
process and the involved actors. Resourcing refers to identifying and involv-
ing actors who possess resources needed in the innovation process and provid-
ing the participating actors with resources that will help them to co-innovate. 
Motivating refers to identifying and providing short- and long-term financial 
and social incentives for involved actors to co-innovate. Consolidating refers 
to building common ground, mutuality, trust, and commitment between the 
involved actors, and exercising democratic principles and methods that facil-
itate dialogue and cooperation. Coordinating refers to the division of tasks that 
connects the involved actors throughout the innovation process, as well as 
monitoring the progress. Controlling refers to instructing, giving orders, im-
posing rules, and legitimizing the rules via agreements, and sanctioning. Lev-
eraging refers to intentionally preparing actors for the forthcoming innovation 
and is the most crucial for commercialization and dissemination.  
 
Planko, Chappin, Cramer, and Hekkert (2017) propose a network manage-
ment framework that consists of four key factors: (1) network composition 
(size and actor diversity), (2) governance structure (governance mode, rules 
for collaboration, decision-making mechanism, and network leadership style), 
(3) managerial processes (strategy and goals, project management, task distri-
bution, and transparent communication), and finally (4) relational factors 
(trust, harmony and commitment, and leadership style). The framework is then 
used in a multiple-case study of the Dutch smart grid sector. One important 
finding is the influence of a financing mechanism as an important part of the 
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governance structure. This is especially interesting when studying public 
funded mission-oriented R&D networks.  
 
Möller and Halinen (2017), who draw from several of the authors referenced 
above (e.g., Järvensivu and Möller, 2009; Aarikka-Stenroos et al., 2017; Perks 
et al., 2017; Planko et al., 2017) developed a general theory of network man-
agement and offer a generic framework that can be used to examine network 
management. The framework includes six management activities: (1) vision-
ing and sensemaking (sensegiving, agenda development, conceptualizing), (2) 
mobilizing and creating constellations (influencing, motivating, legitimizing), 
(3) goal construction and organization (governance creating), (4) effectiveness 
seeking (value-system and solution development, market creation, production, 
and dissemination), (5) efficiency seeking (coordination, performance con-
trolling), and (6) network maintenance (renewing, updating).  

2.3.2.1 Management of networks – what is it really about? 
We know that strategic multi-actor networks often have an overarching con-
tractual framework, a shared management, common objectives, and require 
network members to interact to achieve those objectives (Partanen and Möller, 
2012). The network is formed in an engineered process, initiated by the trig-
gering entity (Doz et al., 2000). The reason for assembling the network is to 
reach a certain goal or objective (Perks et al., 2017). From research on hub-
driven networks, we also know that the mobilization and coordination of ac-
tivities and resources of different actors are of importance (Möller and 
Halinen, 1999; Möller et al., 2005). There are some suggestions on how this 
is done, that is, some management activities. A common theme amongst au-
thors describing these management activities is that of control. Järvensivu and 
Möller (2009) argue that control and cooperation are the most fundamental 
capacities for management. Aarikka-Stenroos, Jaakkola, Harrison, and 
Mäkitalo-Keinonen (2017) include controlling as one of their seven manage-
ment activities for the management of innovation in networks. Moreover, 
Möller and Halinen (2017) also include controlling as one of their six man-
agement activities. However, none of these authors go into depth about what 
such control and controlling entail. As Möller, Rajala, and Svahn (2005) state, 
the management of a network is a relative issue of control and coordination. 
This points to the core of the management of networks and nets: the possibility 
of exercising control over the network. The level of control is of course never 
complete, but should be viewed along a continuum between no control and 
total control. As there cannot be complete control, there will always be both 
intended and unintended effects on inter-organizational interaction (cf. Ford 
and Mouzas, 2013 discussion on intended and unintended effects of business 
networking). 
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Control over or in networks is also at the core of the discussion in IMP re-
search about the manageability of networks. Thus, focusing on control can be 
beneficial for understanding and explaining network management.  

2.4 Analyzing inter-organizational interaction and 
control – key concepts and analytical models 

In this section, I will describe the key concepts of inter-organizational inter-
action (2.4.1) and control of inter-organizational interaction (2.4.2). I will also 
have a discussion on how temporality can be used as a control mechanism 
(2.4.3), as well as describe two analytical models from the IMP perspective 
(2.4.4): the ARA model (Håkansson and Snehota, 1995) and the interaction 
process model (Håkansson et al., 2009).  

2.4.1 Inter-organizational interaction and business relationships 
From the IMP perspective, it is important to distinguish between inter-organ-
izational interaction, which is the general phenomena of two or more organi-
zations interacting, and business relationships (see e.g., Håkansson et al., 
2009). Business relationships have been defined as “a mutual orientation of 
two firms toward each other” (Johanson and Mattsson, 1987). From the IMP 
perspective, there are two distinct but closely related types of interaction: (1) 
exchange processes and (2) adaptation processes (Johanson and Mattsson, 
1987). In an exchange process, for example, resources are exchanged between 
two actors in a transaction. But there is also social exchange in such a process, 
as trust is built up over time with these transactions (ibid.). The adaptation 
process, on the other hand, describes how changes in, for example, activities 
or resources are made, so that they better fit together with other actors’ activ-
ities or resources. This can, for example, include new specifications of goods.  

2.4.1.1 Managing business relationships – using informal control 
mechanisms 

There are some key structural characteristics that have been identified in the 
study of business relationships from an IMP perspective, especially in the cus-
tomer-supplier relationships often studied by IMP researchers. These struc-
tural characteristics are continuity, complexity, symmetry, and informality. 
Continuity, in particular, is central from the IMP perspective, stressing the 
importance of long-term relationships. This is based on the assumption that 
business interaction is cumulative over time, which puts an emphasis on long-
term relationships (Håkansson et al., 2009). Håkansson et al. (2009) even go 
so far as to say, in a footnote, that “the importance of long-term relationships 
is a major theme in all IMP research” (p. 18, emphasis added). Further, the 
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age of the relationship can be a “prerequisite for a more extensive use of the 
relationship by the parties involved and of its continuity being a precondition 
for change and development” (Håkansson and Snehota, 1995, p. 7). The com-
plexity of a business relationship is connected to the number, type, and the 
contact pattern of individuals involved in the relationship. In general, business 
relationships appear symmetrical in terms of resources and initiative, with 
both the buying and selling actor taking initiatives. And finally, many business 
relationships are characterized by high levels of informality. Formal contracts 
are common, but the importance is often limited. Again, the importance of 
continuity is related to the characteristic of informality: “Informal mecha-
nisms, some of which are closely related to the time dimension as they build 
on past experience such as trust and confidence, have been pointed out in sev-
eral of the studies as being more effective for the development of relationships 
than formal contractual arrangements” (Håkansson and Snehota, 1995, p. 8). 
The governance mechanisms referred to when using the IMP perspective are 
mainly social, “characterized by long-term, reciprocal relationships in which 
mutual expectations, collaboration and trust are dominant managing mecha-
nisms” (Järvensivu and Möller, 2009, p. 656) (see also e.g., Håkansson and 
Snehota, 1995; Håkansson et al., 2009). In addition, the structure of the net-
work, in which it is assumed that actors are “embedded within networks of 
interconnected relationships that provide opportunities for and constraints on 
their actions” (Möller and Rajala, 2007, p. 895), also acts as a governance 
mechanism. That is, the interconnectedness of actors in a network means that 
any opportunistic behavior or other types of “bad” behavior is very likely to 
be known throughout the network. 
 
In addition to the structural characteristics of business relationships, 
Håkansson and Snehota (1995) also mention process characteristics that are 
typical of business relationships: (1) adaptations, (2) cooperation and conflict, 
(3) social interaction, and (4) routinization. Adaptations are generally seen as 
prerequisites for the continued development of business relationships, and 
stem from the need to coordinate activities between the parties. Cooperation 
is important or else the relationship becomes a zero-sum game, and the previ-
ous commitments to the relationship often direct the parties toward construc-
tive solutions. Business relationships are dependent on the personal bonds, 
and many business relationships are, similar to Blau's (1964) description of 
social exchange relations, gradually built up over time in a social exchange 
process (Håkansson and Snehota, 1995). And finally, business relationships, 
complex and informal as they often are, still tend to become institutionalized 
over time as routines and implied rules of behavior emerge. These routines 
help to cope with the complex needs to coordinate activities in the relation-
ship.  
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2.4.2 Control and inter-organizational interaction 
This section introduces concepts related to control. It starts with an introduc-
tion of how control has been used by IMP researchers studying inter-organi-
zational interaction. Thereafter, central concepts of control are introduced 
(2.4.2.1) as well as reasons for control (2.4.2.2). Subsection 2.4.2.2 also intro-
duces classes of control (2.4.2.2.1) as well as control mechanisms (2.4.2.2.2). 
 
There has been research adopting the IMP perspective that focuses on control. 
As mentioned above, the debate about the manageability of networks is to 
some degree concerned with control, but not explicitly focused on control 
mechanisms. Strömsten and Waluszewski (2012) study how venture capital-
ists govern and control their investments in start-ups. Baraldi and Strömsten 
(2009) look at how the combinations of resources in a network are influenced 
over time using result, action, and personnel controls. Furthermore, Baraldi et 
al. (2014) analyze how types of control are used for the commercialization of 
science from the perspective of universities. Common for these articles is the 
focus on managing in networks, not the management of a network. There is 
also a stream of IMP research focusing on control and management account-
ing (see e.g., Håkansson and Lind, 2004; Agndal and Nilsson, 2009; Alenius, 
Lind and Strömsten, 2015; Carlsson-Wall, Kraus and Lind, 2015). Most of 
these studies look at control on the dyadic level and on established relation-
ships, and from the point of view of a single actor that tries to control other 
independent actors. In contrast, this thesis focuses on new networks where the 
actors in the network do not have a sufficient enough history of interaction, 
that is, have not developed adequate levels of trust; thus, there is a need for 
using formal control mechanisms in new networks. Further, this thesis focuses 
on how formal control in such a network affects inter-organizational interac-
tion, meaning that the point of view is from the network, and not the single 
actors.  
 
Therefore, analyzing the effects of control in inter-organizational interactions 
in a completely new and engineered temporary network needs a dedicated an-
alytical framework for which I will also use concepts from the wider control 
literature, focusing on formal control mechanisms.  

2.4.2.1 Conceptualizations of control 
There have been many different ways to view control in the literature. Das and 
Teng (1998) identified a plethora of terms used by researchers in the control 
literature. For example, they found that control has been referred to as an or-
ganizational setup, a process of regulating behaviors, and as an organizational 
outcome. The common denominator seems to be that control is used to reach 
some goal or objective. For example, one of Ouchi's (1979) points of depar-
ture, developing a framework for the design of organizational control 
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mechanisms, is the question “What are the mechanisms through which an or-
ganization can be managed so that it moves towards its objectives?” (p. 833). 
More recently, Cardinal (2001) defined control as “any process by which man-
agers direct attention, motivate, and encourage organizational members to act 
in desired ways to meet the firm’s objectives” (p. 22). In a similar way, but 
focusing on an inter-organizational setting, Dekker (2004) argues that “to an 
inter-organizational setting the primary purpose of control can be described as 
creating the conditions that motivate the partners in an IOR [inter-organiza-
tional relationship] to achieve desirable or predetermined outcomes” (p. 29-
30). For engineered temporary networks, especially mission-oriented ones, I 
argue that there will always be a desirable or predetermined outcome that is 
the aim for the network. This is part of the basic idea of engineering a tempo-
rary network: without a goal, there is no need to engineer a new network.  
 
A very simple dichotomy of control is between formal and informal control. 
Formal control includes, for example, contracts, goals, measurement, rules 
and regulations, incentive systems, etc. (Ouchi, 1979; Flamholtz et al., 1985; 
Dekker, 2004). Informal control includes, for example, trust, reciprocity, rep-
utation, etc. (Powell, 1990; Håkansson and Snehota, 1995; Håkansson and 
Lind, 2004; Partanen and Möller, 2012). From a broader IMP perspective, 
trust, reciprocity, and other types of informal control mechanisms are often 
highlighted as important for the development of business relationships, and in 
turn, business networks. In contrast, as discussed above, the strategic nets per-
spective is, to a higher degree, interested in formal control. Further, when en-
gineering a network, as it is not a natural, emergent, process, the need for for-
mal control should be greater compared to an emergent network. A greater 
reliance on formal control, I would argue, is one of the key characteristics of 
engineered networks compared to emergent networks. Therefore, in this thesis 
the focus is on formal control, or more explicitly, formal control mechanisms. 
These control mechanisms are built in to the network as it is engineered to 
make it manageable, and in the case of temporary networks, also make it tem-
porary.  

2.4.2.2 Reasons for control, classes of control, and control mechanisms 
So far, I have stressed that control is used, both in organizational and inter-
organizational settings, to achieve some kind of goal, objective, or outcome. 
But what are the basic reasons for why control is needed to achieve this? Ouchi 
(1979, p. 833) argues that “the problem of organization is the problem of ob-
taining cooperation among a collection of individuals or units who share only 
partially congruent objectives” (p. 833). Dekker (2004) identifies two control 
problems in inter-organizational relationships: the management of appropria-
tion concerns and the coordination of tasks. Similarly, Gulati, Wohlgezogen, 
and Zhelyazkov (2012) argue that cooperation and coordination are funda-
mental for inter-organizational collaboration success. They define cooperation 
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as the “joint pursuit of agreed-on goal(s) in a manner corresponding to a shared 
understanding about contributions and payoffs” (Gulati et al., 2012, p. 533), 
and coordination as “the effective alignment and adjustment of partners’ ac-
tions” (p. 531). Sobrero and Schrader (1998) also discuss the issue of cooper-
ation and coordination, using the constructs contractual coordination and pro-
cedural coordination. They argue that contractual coordination is used “for 
achieving the alignment of incentives of the partners” (Sobrero and Schrader, 
1998, p. 590), while procedural coordination concerns the day-to-day interac-
tions, that is, the actual coordination of action. Thus, there is a need to use 
control in inter-organizational interaction to achieve the desired outcomes be-
cause there are challenges and barriers to cooperation and coordination. In the 
absence of previous interactions that have led to trust between the interacting 
partners, for example, contracts are used to create a foundation for collabora-
tion by mitigating opportunistic behavior (Williamson, 1975), but contracts 
need to be complemented by other arrangements to achieve the actual coordi-
nation of action. 

2.4.2.2.1 Classes of control 
One of the most commonly used frameworks for studying control was devel-
oped by Ouchi (1977, 1979). Ouchi (1977) argues that there are two parts in 
any control system: “(1) a set of conditions which govern the form of control 
to be used […] and (2) the control system itself” (p. 96). He explains that “the 
control system itself consists primarily of a process for monitoring and evalu-
ating performance, while the preconditions specify the reliability and validity 
with which such a comparison can be made” (Ouchi, 1977, p. 97). The core 
principle of the framework is that a control system consists of a process of 
monitoring and evaluating performance, and that there are only two phenom-
ena that can be observed, monitored, and evaluated: behavior and output 
(Ouchi, 1977).The framework consists of three types of control: behavior con-
trol, output control, and when neither behavior or output control is possible, 
ritual control is suggested. Behavior and output control are forms of formal 
control, while ritual control is a form of informal control. This framework of 
conditions that determine the choice of control is still widely used (see e.g., 
Eisenhardt, 1985; Cardinal, 2001; Liu, Borman and Gao, 2014).  
 
In addition to Ouchi's (1977) behavior and output control, Newman and 
Wallender (1978) talk about input control. Studying non-profit organizations, 
Newman and Wallender (1978) argue that limitations of output control, which 
is the case for many non-profit organizations, mean that managers instead can 
try to control the inputs. Expenses, use of personnel, and volume of activities 
are mentioned as examples. Interestingly, even if Ouchi (1979) did not men-
tion input as a form of control, he touches upon it. He argues that there are 
two ways to achieve effective people control: either to put a lot of effort in the 
search and selection of people that fit the needs (for example, in terms of 
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capabilities and commitment), or when the fit is poor, use a system to instruct, 
monitor, and evaluate them. Similarly, Cardinal (2001) uses scientific diver-
sity as an input control mechanism. That is, by selecting a broad range of sci-
entific specialties. In general, Ouchi (1979) states that a control mode which 
relies on selecting the appropriate actors can expect high commitment as a 
result of internalized values. 

2.4.2.2.2 Control mechanisms 
Cardinal (2001) refers to input, behavior, and output control as three broad 
classes of control, and that “each class of control consists of control mecha-
nisms that represent elements of modular units of control” (p. 22). Dekker 
(2004) argues that different control mechanisms can be used depending on 
what it is that needs to be controlled. It has also been argued that several forms 
of control are often used in combination rather than in isolation to achieve the 
desired goals or objectives (Jaworski, 1988). Cardinal (2001) also argues that 
focusing on multiple stages of transformation processes, from inputs to 
behavior to outputs, would offer a broader and more realistic perspective of 
control. In contrast to the classes of control, where the use seems to be more 
determined by the knowledge of the transformation process or the ability to 
measure outputs, control mechanisms focus directly on what it is that needs to 
be controlled. Thus, in order to get a better understanding of control, I argue 
that focusing on the control mechanisms will yield a better understanding 
compared to the three classes of control. As the classes in turn include control 
mechanisms, there is then the possibility to define in which of the three classes 
the control mechanisms belong, thus also making abstraction possible. Fur-
ther, the focus on control mechanisms will also, more accurately, shed light 
on what effects the control has on inter-organizational interaction, which is 
part of the aim of this thesis.  

 
There are many examples of control mechanisms. Contractual agreements is 
a common formal control mechanism for inter-organizational interaction 
(Dekker, 2004). Contractual agreements can be seen as a basis for collabora-
tion, but are seldom enough to control inter-organizational interaction, as con-
tracts are often seen as incomplete (Dekker, 2004), meaning that it is impos-
sible to include every possible outcome in a contract, and has to be comple-
mented with other control mechanisms. In line with one of Ouchi's (1979) 
basic ideas about control in organizations, monitoring and rewarding are also 
common control mechanisms, which can include monitoring and rewarding 
of both performance and behavior (Flamholtz et al., 1985; Dekker, 2004). Fo-
cusing on the pharmaceutical industry, Cardinal (2001) argues that one way 
to boost innovation is to control the antecedents of performance. That is, to 
make sure that a broad range of scientific specialties are included. She calls 
this a form of input control mechanism through scientific diversity. Similarly, 
Dekker (2004) mentions partner selection as a control mechanism. These two 
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control mechanisms are related: in order to achieve scientific diversity, one 
has to control whom is included, which is done with partner selection. Dekker 
(2004) also mentions rules and regulations as control mechanisms. Looking 
at control and coordination in temporary organizing, Bechky (2006) concludes 
that roles have both controlling and coordinating effects. She found, for ex-
ample, that roles coordinate work activity as members relied on role expecta-
tions to guide relationships and tasks. Ouchi (1977) argues that organizational 
structure is related to organizational control, but that the structure of an organ-
ization is not isomorphic with its control system. This means that control is 
not an attribute of the structure (ibid.). However, in an engineered network 
where the structure has been designed ex ante, the structure will influence how 
network members interact. Thus, I will also consider the network structure as 
a control mechanism, as the network structure can be considered an organiza-
tional arrangement (Das and Teng, 1998), which creates the conditions for 
fulfilling the network’s objectives (Dekker, 2004). To summarize, seven con-
trol mechanisms have been identified in the literature: contractual agreements 
(Dekker, 2004), monitoring and rewarding (Ouchi, 1979; Flamholtz et al., 
1985; Dekker, 2004), scientific diversity and partner selection (Cardinal, 
2001; Dekker, 2004), rules and regulations (Dekker, 2004), roles (Bechky, 
2006), structure (Ouchi, 1977), and temporality (Kronlid and Baraldi, 2020). 
 
Given the discussion above, I am interested in the formal control used in en-
gineered networks that aims to create conditions and influences network mem-
bers in such a way that the probability of the network reaching its goals in-
creases. I am particularly interested in the effects of temporality, that is, the 
use of temporality as a control mechanism and its effects. To my knowledge, 
temporality has not yet been explicitly considered as a control mechanism in 
the literature. The idea to conceptualize temporality as a control mechanism 
comes from my previous work, focusing on the effects of time limits on inter-
organizational interactions (Kronlid and Baraldi, 2020). However, as the idea 
of temporality as a control mechanism is new, this idea has to be described in 
more detail. As limitations of time in organizing are most often imposed by 
the organization itself, it is clearly an organizational arrangement. As these 
time limits have effects on the actors (Kronlid and Baraldi, 2020), time and 
temporality can be used as control mechanisms.  

2.4.3 Temporality as a control mechanism 
Time is an important dimension of inter-organizational interaction 
(Håkansson and Snehota, 1995). The perception of opportunity for value cre-
ation is dependent on time (Jarillo, 1988), as time influences the shadow of 
the future (Axelrod, 1984). In an engineered temporary network, temporality, 
that is, the limitation of time (the network duration), will most likely influence 
inter-organizational interaction. As temporality, in the sense of an ex-ante 
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defined time when activities (in the example of a temporary organization or 
temporary network) will cease, is artificially imposed on the system, it can be 
viewed as a formal control mechanism. The use of temporality is similar to 
the use of deadlines. However, the consequences of temporality are likely 
more severe compared to deadlines. Before I discuss how temporality can be 
used as a control mechanism, the concept of time and temporality will be de-
scribed in more detail.  

2.4.3.1 Time and temporality 
Time can be understood in different ways, for example, (1) clock time 
(chronos), (2) event time (kairos), (3) cyclical time, and (4) linear time 
(Biesenthal, Sankaran, Pitsis, and Clegg, 2015). Chronos is the most common 
way of understanding time in modern industrial societies. It perceives time as 
measurable and quantifiable in the sense of duration and timing. Kairos, on 
the other hand, describes time not of measurement but of human activity, fo-
cusing more on events as central to human life. Event time thus is neither fixed 
nor regular. Chronos is most often linked to linear time, and Kairos is most 
often linked to cyclical time. The main distinction between linear and cyclical 
time is their emphasis on the past tense, and the consequences for organiza-
tional actions. Two other important concepts, when it comes to time and or-
ganizing, are entrainment, defined as “the adjustment of the pace or cycle of 
one activity to match or synchronize with that of another” (Biesenthal et al., 
2015, p. 47), and zeitgebers, which are pacers or temporal cues that guide en-
trainment (ibid., see also Jones and Lichtenstein, 2008). With entrainment and 
zeitgebers, it is possible to coordinate activities in time. That is, to influence 
the temporal pacing of activities (Dahlgren and Söderlund, 2001; Jones and 
Lichtenstein, 2008; Dille and Söderlund, 2011).  
 
It has been argued that the view of time is different in temporary organizations 
compared to ongoing organizations (Bakker, 2010). In temporary organiza-
tions, time is perceived as “a linear foreseeable sequence” (Lundin and 
Söderholm, 1995, p. 440), whereby the organization has a beginning, a middle 
point, and an end. This linearity makes time predictable and easier to plan 
compared to ongoing organizations, where time is often viewed as cyclical or 
as a spiral (Burrell, 1992). When time is viewed as linear, as in a project or 
temporary organization, it is understood as a limited organizational resource, 
which is subject to planning and allocation as any other resource (Biesenthal 
et al., 2015). Biesenthal, Sankaran, Pitsis, and Clegg (2015, p. 47) argue that 
“different times occur in different parts of the organization serving a practical 
purpose for the particular business unit, making time a socially constructed 
tool [emphasis added] that helps organizations to manage their operations suc-
cessfully.” Thus, time can be used as a management tool, for example, in the 
form of temporality control mechanisms when the duration of a project is 
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defined. However, there is still a lack of knowledge about the effects of tem-
porality (Bakker, 2010). 
 
But what is meant by temporality? While discussing time as a central concept 
in a theory of temporary organizations, Lundin and Söderholm (1995, p. 439) 
state that “time is therefore fundamental to an understanding of the temporary 
organizations. One obvious reason for this is that ‘temporary’ implies some-
thing that exists for a limited time and, normally, this time aspect is well known 
from the beginning” (emphasis added). In a similar way, Janowicz-Panjaitan, 
Bakker, and Kenis (in Kenis, Janowicz-Panjaitan, and Cambré, 2009) state 
that the temporality comes from the knowledge of the institutionalized termi-
nation, which will happen sometime in the future. Thus, the difference be-
tween temporary organizations and permanent organizations (which might be 
better described as ongoing than permanent, as no organizations can ever be 
permanent) is that there is a knowledge of the organization’s future termina-
tion in temporary organizations, and that this is decided ex-ante. This also 
means that duration is not central for temporary organizations. As long as 
there is an ex-ante decided point in time when the organization will cease to 
exist, it does not matter if it is in one day or 50 years’ time. The organization 
is still temporary. There can, of course, be other ex-ante decided criteria for 
the dissolution of the organizations than just time, for example, when the task 
at hand is completed. Or the opposite, if the task at hand takes too much time, 
it might be terminated so that resources can be allocated to other activities. 
 
However, even if duration is not central for temporary organizations, it is im-
portant to consider when studying temporary organizations. Sydow, 
Lindkvist, and Defillippi (2004) argue that projects (the most common type of 
temporary organization) with durations of 10 to 15 years should most likely 
have knowledge and learning features very similar to permanent organiza-
tions. This is most likely true for other features than just knowledge and learn-
ing. However, for some temporary organizing it is probably not the duration 
per se that is most influential, but the shadow of the future (Axelrod, 1984). 
In contrast to temporality as it has been described above, the shadow of the 
future is not something fixed, but based on perception. For example, the emer-
gent networks often studied from the IMP perspective are not characterized 
by temporality; thus, there is no fixed duration for which actors interact. In-
stead, it is the perceived future importance of another actor that influences the 
focal actor’s commitment to a relationship (Medlin, 2004; Håkansson et al., 
2009). Thus, duration is important to consider, in the sense that it influences 
the shadow of the future. However, the knowledge of future termination can 
be at least as influential as the duration, at least when it comes to effects of 
temporality on inter-organizational interaction.  
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2.4.3.2 Conceptualization of temporality as a control mechanism 
Kronlid and Baraldi (2020) study temporality, time constraints, and conse-
quences for actors involved in time-controlled inter-organizational interac-
tion. The paper offers a model over time-constrained inter-organizational in-
teraction between public and private organizations, opening up for temporality 
to be considered as a control mechanism.  
 
To conceptualize temporality as a control mechanism, it is helpful to go back 
to some of the fundamentals of control. First, as discussed by Ouchi (1977), 
is that behavior is central. Even if control mechanisms can be categorized un-
der the three control categories of input, behavior, and output control, they 
eventually affect the behavior of the actors exposed to the control. In Ouchi’s 
argument, he only considered behavior and output control. As input control is 
about controlling the antecedents for activity (Cardinal, 2001), it also has ef-
fects on behavior. The very existence of time limits can be one of the best 
ways of spreading a sense of urgency for action (Lundin and Söderholm, 
1995), which has effects on behavior (see e.g., Seers and Woodruff, 1997). 
Second, a control mechanism is an organizational arrangement (Das and 
Teng, 1998). Thus, in order for temporality to be conceptualized as a control 
mechanism, it has to influence behavior; furthermore, the control mechanism 
has to be designed by the organization. When using time limits, time is most 
often connected to some kind of action. Deadlines, for example, are used to 
limit action in time and can be a powerful tool to induce and coordinate activ-
ities (Lindkvist et al., 1998). This connection between time and action is very 
much an organizational arrangement. And third, to be a temporality control 
mechanism, there has to be an ex-ante time limit on an activity. With an ex 
ante decided duration of an activity, time becomes a defined resource, which 
in turn can be divided up and allocated to different activities, such as with a 
GANTT chart. This also makes it possible to monitor the performed activities 
and compare them with planned activities, and if needed adjust future activi-
ties. This is an example of monitoring and rewarding behavior, which is how 
Ouchi (1977) describes the operations of a control system. Lastly, as the time 
limit is connected to some kind of performance, often in the form of a specific 
goal, activities are steered toward this goal. This is at the core of what is a 
control mechanism.  
 
There are many examples of temporality control mechanisms, imposed by or-
ganizations, which we face every day. Two such examples that most of us face 
more or less every day are opening hours and office hours. These are organi-
zationally imposed (and sometimes legally) examples of temporality as con-
trol mechanisms that affect behavior. Of course, project duration, as discussed 
in this thesis, is another example that most of us also face regularly. Stage-
gate models with go/no-go decisions are other examples of how temporality 
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can be used as a control mechanism (see e.g., Cooper, 1990). In a stage-gate 
model with go/no-go decisions, activities are terminated if the development 
does not proceed according to the pre-defined criteria. Because there are pre-
defined criteria, and activities can be terminated, this is a kind of temporality 
control mechanism as it uses time, or more specifically the lack of allocating 
more time, as a mechanism to control development.  

2.4.4 Analytical models to capture the effects of control on 
inter-organizational interaction 

In IMP research, the interaction between organizational actors is often ana-
lyzed with the Activity-Resource-Actor (ARA) model (Håkansson and 
Johansson in Easton, 1992; Håkansson and Snehota, 1995). The ARA-model 
offers a framework (Figure 1) for analyzing inter-organizational interaction 
by focusing on the three layers of activities, resources, and actors. The activity 
layer describes the activities that link two or more interacting partners, and 
can take on many different forms, such as production, logistics, and admin-
istration (Håkansson et al., 2009). The resource layer describes how the re-
sources that are used may become more or less adapted or mutually tied to-
gether as interaction between the actors develops. Resources can be both tan-
gible and intangible and include products, production facilities, organizational 
units, and organizational relationships (Håkansson and Waluszewski, 2002a). 
The actor layer focuses on how social bonds might develop between interact-
ing actors (Håkansson and Snehota, 1995). Actors can be organizations, 
teams, or individuals.  
 
In addition to the three layers, the ARA-model also includes the three analyt-
ical levels of the individual organizations, the relationships and the wider net-
work. As can be seen in Figure 1, the different layers and levels of the model 
are interconnected. Activities are performed by actors using resources, and 
what happens in a specific relationship affects the individual organization as 
well as the wider network. On the relationship level, this leads to activity links, 
resource ties, and actor bonds, and on the network level to activity patterns, 
resource constellations, and a web of actors (Håkansson and Snehota, 1995).  
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Figure 1. ARA-model, from Håkansson and Snehota (1995) 

Using the three layers of activities, resources, and actors, Håkansson et al. 
(2009) developed a descriptive model of the inter-organizational interaction 
processes (Figure 2). The model explains six key features and processes of 
activity patterns, resource constellations, and actor webs in time and space that 
have been observed in IMP research when actors interact over time. The six 
features are: interdependency and specialization on the activity layer, hetero-
geneity and development path on the resource layer, and then jointness and 
co-evolution on the actor layer.  
 
Ford and Mouzas (2013) develop the model further and view interdependency, 
heterogeneity, and jointness as something observable at a particular point in 
time and space. They call this point in time and space network time (ibid. p. 
436). As can be seen in Figure 2, this corresponds to the space dimension in 
Håkansson et al. (2009). Specialization, development paths, and co-evolution 
are instead something that can be observed over time (Ford and Mouzas, 
2013). Now that the models have been presented, it is time to go deeper into 
the six features of the interaction process.  
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Figure 2. Interaction process model, from Håkansson et al. (2009)  

Starting with the activity layer, the idea of interdependence is central in IMP 
research (see e.g., Håkansson and Snehota, 1995; Ford et al., 2003; Håkansson 
et al., 2009). A basic idea from the IMP perspective is that businesses cannot 
operate in isolation (see e.g., Håkansson and Snehota, 1989, 2006), which cre-
ates an interacted world (Håkansson et al., 2009). This means that actors rely 
on the activities of other actors, or in other words, actors become interdepend-
ent. The relationship between interdependence and interaction is complex, as 
interaction affects interdependence, which, in turn, affects interaction 
(Håkansson et al., 2009). The possibility to connect other actors’ activities to 
the focal actors’ activities creates opportunities, but at the same time restricts 
the focal actor due to the interdependencies created (Håkansson and Ford, 
2002). To increase the positive effects of combining activities and mitigating 
the negative effects, it is important to have both effective and efficient activity 
links. To achieve both effectiveness and efficiency of activities, adaptations 
are often made (Johanson and Mattsson, 1987). Mutual adjustments help to 
coordinate interdependent activities (Thompson, 1967), leading to greater per-
formance and function (Håkansson et al., 2009). At the same time, these ad-
justments lead to even more interdependence between the activities. Over 
time, these adaptations in the activity layer lead to an increased specialization 
of activities.  
 
Moving on to the resource layer, there is a basic assumption in the IMP per-
spective of resources heterogeneity (Håkansson and Snehota, 1995; 
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Håkansson and Waluszewski, 2002a; Håkansson et al., 2009; Baraldi, 
Gressetvold and Harrison, 2012), building on the ideas of Penrose (1959). The 
implication of resource heterogeneity on the resource layer is that the value of 
a resource depends on how that resource is combined with other resources 
(Håkansson and Snehota, 1995). Thus, the combination of resources is central 
(Baraldi et al., 2012), and the development of resource combinations requires 
trial and error learning over time (Håkansson and Snehota, 1995). A second 
implication is that resources are dynamic, as they can be combined and re-
combined in existing or new relationships over time (Håkansson and Snehota, 
1995; Baraldi et al., 2012). Resources are also adapted, similar to activities, 
to better fit with other resources so that they can be combined in a more effec-
tive and efficient way. As such investments are made in combinations or re-
sources, the development of single resources often follows an identifiable path 
over time (Håkansson et al., 2009; Ford and Mouzas, 2013). Such path de-
pendence is often seen as negative, for example, creating a lock-in (David, 
1985) and something that an organization wants to ‘break free’ from (Coombs 
and Hull, 1998). However, there are positive examples of when path depend-
ency was the driving force of technological development (instead of a hinder-
ance) (Håkansson and Waluszewski, 2002b). Such positive examples are of 
extra interest for this thesis, specifically focusing on mission-oriented R&D, 
as such R&D initiatives have pre-defined hoped-for outcomes. In other words, 
the mission more or less defines a path for the development of mission-ori-
ented R&D. Having such pre-defined hoped-for outcomes is also a key feature 
of engineered networks. 
 
Finally, on the actor level, the concept of jointness is used to explain how 
actors are linked together through interaction (Håkansson et al., 2009), and as 
a way to distinguish a single relationship from other relationships (Ford and 
Mouzas, 2010). Ford and Mouzas (2010) argue that jointness in general 
demonstrates various organizational forms when actors are collaboratively in-
volved in, for example, technological development, and can be based on a 
joint agreement. The concept of jointness is also connected to the identity of 
actors, as an actor’s identity is made up of the views of their interacting coun-
terparts (Håkansson et al., 2009). This means that each actor acquires and 
maintains a ‘multifaceted identity’ (ibid., p. 143). As the actor’s activities and 
resources are linked, combined, and adapted, the identity of each actor 
evolves. Due to interdependence and the closeness of interaction, some actors 
will influence and be influenced by each other to a higher degree, that is, they 
will co-evolve over time (Ford and Mouzas, 2013). These actors belong to the 
same ‘small world,’ that is, the direct relationships that make actors into what 
they are (Håkansson et al., 2009). It is of importance to stress that co-evolution 
does not mean that actors develop toward each other or become more similar, 
but that an actor’s development is affected by its interactions (Ford and 
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Mouzas, 2010), which can lead to adjustments in an actor’s way of thinking 
and the organizational structure (Ford and Mouzas, 2013).  

2.5 Summary of the analytical framework 
From the discussion above, a framework for analyzing control in engineered 
temporary networks can now be summarized (Figure 3). The point of depar-
ture is the reasons for using control, which were identified – to create condi-
tions for inter-organizational interaction in the absence of trust to achieve a 
predetermined goal or objective (e.g., Ouchi, 1979; Cardinal, 2001; Dekker, 
2004). We know that a better understanding of control can be achieved when 
considering all three classes of control: input, behavior, and output control 
(Cardinal, 2001). I have also argued that to get an even better understanding 
of control, one should focus on the control mechanisms, that is, the organiza-
tional arrangements (Das and Teng, 1998), elements, or modular units 
(Cardinal, 2001), which make up the three classes of control. The type of con-
trol in focus in this thesis is formal control, as I have argued that the reliance 
on formal control should be a key characteristic of engineered temporary net-
works. From the literature, I have identified six control mechanisms: (1) con-
tractual agreements, (2) rules and regulations, (3) monitoring and rewarding, 
(4) partner selection for knowledge diversity (adaptation from Cardinals, 2001 
scientific diversity and Dekkers, 2004 partner selection), (5) formal roles, and 
(6) network structure (large box to the left of Figure 3). Kronlid and Baraldi 
(2020) implicitly refer to temporality as a control mechanism but did not de-
velop the conceptualization of temporality as a control mechanism. Thus, tem-
porality as a control mechanism (top box to the left) and the effects of tempo-
rality on inter-organizational interaction (top box to the right and its arrow 
down) will be highlighted in the analysis. The effects of control mechanisms 
on inter-organizational interaction (large box in the middle of Figure 3) will 
be analyzed based on the three layers of activities, resources, and actors 
(Håkansson and Snehota, 1995) (arrows from control mechanism box to effect 
box) in Chapter 6.  
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Figure 3. Overview of the analytical framework 

In addition to the identification of effects on inter-organizational interaction, 
the identified control mechanisms will also be analyzed in Chapter 6. This 
analysis is based on what Dekker (2004) refers to as the control problem. By 
focusing on the control problem, it is possible to categorize the identified con-
trol mechanisms based on their purpose (bottom left box and arrow from the 
formal control mechanisms). Such an analysis can highlight the role of control 
in engineered temporary networks, on a general level, abstracting the findings 
from this specific context. As there is no, to my knowledge, prior research that 
have focused on the role of control in engineered networks, this categorization 
can hopefully act as a starting point for further theory development as the use 
of engineered networks will most likely increase.  

 
Lastly, I will also look at the implications of the interaction process. If the use 
of formal control mechanisms has effects on inter-organizational interaction, 
the interaction process (large box to the right), will of course also be affected 
(the three horizontal arrows). Of interest here is any differences between en-
gineered temporary networks and emergent networks. Such a comparison is 
possible if the effects identified are compared with the interaction process 
model described by Håkansson et al. (2009), as that model is based on emer-
gent interaction processes. The implications are discussed for each of the six 
concepts of specialization and interdependency (activity layer), resource paths 
and heterogeneity (resource layer), and co-evolution and jointness (actor 
layer) in Chapter 7. 
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Before I present the empirical case investigated in this thesis (Chapter 4 to 
Chapter 5), I will describe the research process and method of investigation in 
the next chapter.  
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Chapter 3. Method 

 
- The inference mechanism that guides this kind of theory development 

is usually labeled abduction … It consists of three steps: (1) the ap-
plication of an established interpretive rule (theory), (2) the observa-
tion of a surprising—in light of the interpretive rule— empirical phe-
nomenon, and (3) the imaginative articulation of a new interpretive 
rule (theory) that resolves the surprise. This approach includes an in-
terest in problematizing and re-thinking dominating ideas and theory, 
when empirical impressions encourage such need for novel thinking 
(Alvesson and Kärreman, 2007, p. 1269). 

 
 
 
 

This chapter covers the method used and methodological challenges faced in 
carrying out the research. The chapter starts with a description of how I came 
in contact with the ENABLE (3.1), which happened via another project under 
the ND4BB framework, of which I was a part. The chapter then continues with 
the methodology and design of the research (3.2). Thereafter, the research pro-
cess is described, especially how the focus of the research evolved with an 
abductive approach (3.3), including a description of how the analytical frame-
work has been developed and used. The chapter ends with some comments 
about the quality of the study (3.4).  

3.1 Meeting ENABLE – DRIVE-AB and the fight 
against antibiotic resistance 

The research resulting in this thesis began in a project called DRIVE-AB 
(Driving re-investment in R&D and responsible antibiotic use). DRIVE-AB 
was a three-year research project including universities, SMEs, and EFPIA 
(European Federation of Pharmaceutical Industries and Associations) part-
ners. The aim of DRIVE-AB was to develop new economic models for anti-
biotic development to mitigate the market failure of antibiotics (Outterson et 
al., 2015), and at the same time ensure responsible use of antibiotics, including 
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no overuse (less marketing) as well as global access (taking into account that 
many people in low- and middle-income countries cannot get a hold of anti-
biotics today). DRIVE-AB, as evident in Figure 5, was one of the seven pro-
jects under the ND4BB initiative. Thus, it was a sibling project to ENABLE, 
and an engineered network itself.  
 
Uppsala University had many researchers involved in DRIVE-AB. Our group, 
which focused on simulating different economic incentives, included seven 
people. In DRIVE-AB, we learned about the dynamics of the antibiotic indus-
try, and especially the challenges, covering scientific, organizational, and eco-
nomic challenges. This also included concepts from general drug development 
(such as assays, targets, hits, etc.) as well as some biology (e.g., the difference 
between gram-negative and gram-positive bacteria). All of this gave me a 
good understanding of the context of antibiotic development. In DRIVE-AB, 
we used several different research methods. For example, I participated in ex-
pert group interviews with representatives from SMEs active in antibiotic de-
velopment. The group interviews focused on challenges, mostly organiza-
tional (collaborative) and economical, but also scientific, for SMEs active in 
the field of antibiotic development. The work resulted in a published report 
(Baraldi, Clift, Körber, and Theuretzbacher, 2015). Further, our group focused 
on simulations as a research method. Using agent-based Monte Carlo simula-
tions, we sought after how Market Entry Rewards (MER), which is a lump 
sum payment given to developers after entering the market with a new antibi-
otic, affect development efforts. The work resulted in a published article 
(Okhravi et al., 2018). In sum, being part of DRIVE-AB gave me good in-
sights into the context of drug development, challenges faced by actors in the 
field, as well as experience in different research methods.  
 
In DRIVE-AB, one part of finding new business models for antibiotic devel-
opment was to identify the specific models used today, which efforts or initi-
atives existed to boost antibiotic development, as well as economic models 
from other industries. A group of us DRIVE-AB researchers located in Upp-
sala attended a presentation about ENABLE given by the Leader of the Man-
aging Entity (LME), also a researcher from Uppsala University. At this time, 
there were not many high-profile collaboration initiatives for antibiotic devel-
opment. Many authors that have written about fighting antibiotic resistance 
argue for more collaboration for the development of new antibiotics (see e.g., 
Munos, 2011; ReAct, 2011; So et al., 2011; So, Ruiz-Esparza, Gupta and Cars, 
2012; Kirby, 2015; Nathan, 2015; Payne, Miller, Findlay, Anderson and 
Marks, 2015). Instead of collaborating, the pharmaceutical industry has been 
characterized for a long time with numerous mergers and acquisitions (M&A) 
to gain access to new technologies (Rafols et al., 2014). The complexity of the 
ENABLE initiative and the high number of involved organizations made EN-
ABLE a very interesting candidate to study for my thesis. In September 2015, 
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I approached ENABLE with a request to study the initiative, and after signing 
confidentiality agreements, I was granted access in early 2016. 

3.2 Methodology and research design 
As there was an end date set for ENABLE, already mentioned in the Call for 
ENABLE (4.4.1), it was created as a temporary network (Lundin and 
Söderholm, 1995). Studying temporary organizing faces unique challenges 
just because they are temporary. For example, the availability of respondents 
can be limited due to time constraints and the high tempo in many temporary 
systems (Bakker et al., 2016). Further, the dynamic nature of temporary or-
ganizing has been said to require longitudinal and flexible research methods 
(ibid.). A longitudinal approach was considered early on in the research pro-
cess. The idea was to follow several development programs (4.6.5), focusing 
on how the collaboration developed during the life of the network. To have 
some flexibility, a case study design was chosen to allow for the use of many 
different data collection methods (Yin, 2014), in order to help overcome some 
of the challenges of studying temporary organizing (Bakker et al., 2016).  
 
The research that is presented in this thesis started with the aim of understand-
ing how inter-organizational interaction was coordinated in ENABLE (the re-
search process is described in more detail in 0). Thus, conducting a case study 
of ENABLE was relevant to reach the aim of the research. Case studies are 
also the most common method used for studying inter-organizational interac-
tion by IMP researchers (see e.g., Håkansson and Snehota, 1995; Baraldi, 
Gregori and Perna, 2011; Crespin-Mazet, Havenvid and Linné, 2015; 
Havenvid, Håkansson and Linné, 2016; Wagrell and Baraldi, 2019; 
Waluszewski, Hakansson and Snehota, 2019). Since I was going to study in-
ter-organizational interaction, the IMP perspective was useful to use as a the-
oretical lens, further suggesting that the case study was a useful research tool.  
 
However, since ENABLE has mechanisms of temporality (e.g., the duration 
and the possibility of terminating drug development programs), a longitudinal 
study posed challenges, making the longitudinal research design appear un-
feasible. The fact that any program studied could be terminated every third 
month, a strategy was needed to mitigate the risk of following the “wrong” 
programs, that is, programs that were terminated quickly. And knowing which 
programs would last was impossible. This is also highlighted by one respond-
ent who said “They [drug development programs] fail for a variety of different 
reasons. […] It can happen to the program that has the most promise in the 
world, it can fail six month or a year down the road for a variety of reasons” 
(Respondent 20; Program leader (Hit-owner); SME). The only research strat-
egy for me would then be to follow all the programs in ENABLE in parallel. 
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Being the only researcher studying ENABLE, and not having the resources to 
get a research assistant, the longitudinal study was abandoned. It was just not 
feasible for me to cover all the programs over time. However, the research 
conducted has some longitudinal characteristics, with data collected over a 
longer period of time (2016-2020); moreover, several respondents were inter-
viewed more than once, with a similar focus (inter-organizational interaction) 
in the interviews.  
 
Even if the idea of the longitudinal case study was abandoned, conducting a 
case study was still relevant. I used the systematic combining approach 
(Dubois and Gadde, 2002) in combination with the constructing mystery ap-
proach (Alvesson and Kärreman, 2007). The systematic combining approach 
is an iterative process where the objective is to match theory and reality 
(Dubois and Gadde, 2002). This is done by direction and redirection, that is, 
the data collected and the theories used direct and redirect each other. This 
means that the theoretical framework developed, and the case, is constantly 
evolving until there is a logical matching between the empirical world and the 
theories used. Consequently, the aim and the research questions have been 
changed and finetuned along the research process. It is, of course, impossible 
to have a “perfect match” between the theory used and the empirical material. 
The systematic combining approach at least makes it possible to move in the 
right direction.  
 
This finetuning has also been influenced by Alvesson and Kärreman's (2007) 
research process of mystery-focused research. This is a four-step process that 
starts with a breakdown of whether the phenomena in itself is interesting or 
not. If the phenomenon is potentially interesting, the next step is to see 
whether the existing literature explains it or not. If the existing literature does 
not explain it, then further empirical and theoretical study is warranted, which 
is the third step. It is here that the mystery can be identified. The last step is to 
try to explain and understand the mystery. Both the systematic combining pro-
cess and the process of constructing mysteries are abductive approaches, and 
are easily combined.  
 
As the aim of the research and the research questions changed, it was im-
portant to consider if the method and research design were still useful. Fortu-
nately, the process of direction and redirection (Dubois and Gadde, 2002) led 
me deeper and deeper into the case of ENABLE, meaning that a case study 
was even more relevant. This was true, especially at the end of the research 
when I sought to understand the effects of the control mechanisms on inter-
organizational interaction. Without the depth of the data collection, which was 
possible because of the case study performed, it would most likely have been 
much more difficult, or even impossible, to find these effects. The effects were 
sought after on two levels of analysis: (1) the network level and (2) the dyadic 
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level. These two levels of analysis are the most common in IMP research. The 
network level considers both direct and indirect connections between actors 
in the network, while the dyadic level considers direct connections between 
two specific actors.   

3.2.1 Data sources 
Two types of data were used for the investigation of ENABLE: documents 
and interview data. Participating observation was also considered, but it was 
not possible due to some practical challenges (3.2.2).  
 
Contractual agreements (Dekker, 2004) are one commonly used control mech-
anism, which is manifested in documents. Two contractual agreements were 
used in ENABLE: A Grant Agreement and a Project Agreement. The Grant 
Agreement includes several appendices, one of which is also important for 
this study: The Description of Work (DOW). The DOW includes descriptions 
of several different control mechanisms, and I have tried to identify each of 
these separately, instead of treating the DOW as one control mechanism. The 
Grant Agreement is an agreement between the Innovative Medicines Initiative 
(IMI) and the two organizations responsible for the delivery of ENABLE: 
GlaxoSmithKline (GSK) and Uppsala University. In addition to the Grant 
Agreement, the participants in ENABLE have signed a Project Agreement. 
The Project Agreement governs the ENABLE participants’ collaboration, and 
is a complement to the Grant Agreement.  
 
There are two other documents that are part of ENABLE but are not consid-
ered contractual agreements, which have had an effect on inter-organizational 
interaction in ENABLE. First, there is a document that describes the rules for 
participating in IMI collaborations in general (4.4). Even if not developed for 
ENABLE, the rules described are also applied to ENABLE. Second, there is 
the Call for ENABLE (4.4.1). This is the document that specified what ENA-
BLE was going to be, the structure of the network, and which consortiums 
could apply for and get the IMI grant to initiate ENABLE. This document 
defined what ENABLE was going to be, and as such the goals of the network 
and its boundaries come from this Call.  
 
There was a charter created for the development programs in ENABLE, which 
was very useful for understanding how the drug development programs were 
managed as it included, for example, the roles and responsibilities of the actors 
in the development programs (4.6.5). And lastly, the annual reports from EN-
ABLE have been used to describe the life of ENABLE. Overall, the docu-
ments used contributed to an understanding of the context, goals, and rules 
(i.e., the control mechanisms) that affected how inter-organizational interac-
tion processes unfolded within ENABLE. 
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Interviews were conducted between 2016 and 2020. Interviews are said to 
reach parts that other methods cannot reach as they let the researcher probe 
the respondents “thoughts, values, prejudices, perceptions, views, feelings and 
perspectives” (Wellington and Szczerbinski, 2007, p. 81). To understand how 
temporality and other control mechanisms influence the participants and thus 
also find the effects of these control mechanisms, I had to understand the 
thoughts, views, and feelings of the respondents. Using interviews made it 
possible to go in depth and capture these effects, for example, why some mem-
bers decided to initiate new collaborations outside ENABLE.  
 
The interviews were conducted in four rounds, with some additional inter-
views to complement the data and get clarifications on specific details (see 
Appendix 1 for a list of all interviews). The first round was exploratory, trying 
to answer the questions “What is ENABLE?” and included six unstructured 
interviews. Therefore, no interview guide was used in this first round. The 
respondents included members of the Consortium Management Office (CMO, 
4.6.2) and the Portfolio Management Committee (PMC, 4.6.3), which are the 
two management bodies of ENABLE. The second round of interviews were 
semi-structured and included 23 interviews. This round also included respond-
ents who were hit-owners (4.6.5), Program Co-Leaders (PCLs) (4.6.5), and 
researchers in the Drug Discovery Platform (4.6.4), as well as representatives 
from the CMO and the PMC. The same applies to the third round of inter-
views. Interview guides were developed for the second and third rounds of 
interviews, which covered questions focused on inter-organizational interac-
tion and value creation (round 2) and inter-organizational interaction and tem-
porality (round 3) (see Appendices 2 and 3 for the interview guides). The in-
terview guides were developed as a result of the systematic combining process 
(Dubois and Gadde, 2002). Semi-structured interviews were used since the 
method offers a good mix between structured and unstructured interviews. 
The semi-structured interview overcomes the problems of comparison inher-
ent in the unstructured interview, but avoids the inflexibility of structured in-
terviews (Wellington and Szczerbinski, 2007). Using an interview guide but 
allowing the respondent to have a lot of freedom in their answers makes the 
semi-structured interview a flexible and efficient data collection method. It is 
also a common and well-established method for data collection for case stud-
ies (Eisenhardt, 1989).  
 
At the end of the second round of interviews, effects of temporality became 
evident in the data, and the third round of interviews started, again following 
the systematic combining process (Dubois and Gadde, 2002). The third round, 
also semi-structured, included 14 interviews. At the end of the third round, it 
was also apparent that several ENABLE members had initiated new collabo-
rations outside of ENABLE. This became the focus of the fourth round of 
interviews, with three interviews focusing on one particular new collaboration 
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(no interview guide used). The respondents included one former hit-owner, 
the Program Co-lead (PCL), and the Director of one of the participating or-
ganizations. The organizations represented by these three individuals were all 
part of the drug development program that the former hit-owner had in ENA-
BLE, in addition to being part of the new collaboration.  
 
In addition to these four rounds, as mentioned earlier, “one off” interviews, as 
well as e-mails, were used to clarify details. This included six inter-
views/meetings, all with the same respondent (my main contact at ENABLE, 
Respondent 1). These interviews/meetings were unstructured, in the sense that 
there was no interview guide. Instead, the interviews were more like discus-
sions, where I had points that needed clarification, or needed information 
about who was responsible for what so that I could interview that person, etc. 
One of the meetings also included a review of the SharePoint space used by 
ENABLE (SharePoint is a tool for sharing files). 
 
During the research process, several conference papers have been written. 
These papers have been distributed to respondents in order for them to com-
ment upon and change any misunderstandings on my part. This has led to 
some minor changes and clarifications, mostly regarding terms used in chem-
istry, microbiology, and drug development. In total, 52 interviews were con-
ducted (6+23+14+3+6). Thirty-six of these interviews were held with repre-
sentatives of public organizations, mostly academic laboratories or innova-
tion-supporting units, and 15 interviews were held with representatives from 
private partners, including drug development companies (EFPIA partners and 
SMEs) and contract-research organizations (CROs). 
 
All except three interviews in the four rounds were recorded (two were not 
recorded as the respondent did not feel comfortable with being recorded, one 
because the recording stopped without me noticing) and later transcribed. The 
interviews/meetings for clarification were not recorded. Instead, these inter-
views resulted in minor changes, directly in either a paper manuscript or the 
thesis manuscript.  

 
The use of different sources of data in the systematic combining approach 
contributes to the revelation of unknown and surprising aspects of the phe-
nomena studied (Dubois and Gadde, 2002). This has very much been the case 
for the research conducted here. This is in contrast to Yin (2014) who argues 
that multiple sources of data can help to triangulate and thus check the accu-
racy of the data. I have not used the different sources of data for triangulation 
purposes. The different sources of data are instead complementary: many of 
the formal control mechanisms used in ENABLE are described in the docu-
ments used, while the effects became visible in the interviews.  
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3.2.2 Practical challenges 
Along the research process, several empirical and methodological challenges 
had to be overcome. At the start of the data collection, it became apparent that 
even though I had been given access to ENABLE, signed a confidentiality 
agreement, and had presented myself and the intended research at one of their 
annual meetings, getting respondents to interviews was easier said than done. 
At first, I had to go through one Consortium Management Member to get con-
tact information for some of the individuals, just a few at a time (I want to 
stress here that this person has been tremendously important and helpful for 
this research, and that this is not by any means a critique). This made data 
collection very slow in the beginning. As the individuals I wanted to interview 
had other obligations, finding a time for an interview was not always possible. 
Second, even after signing a confidentiality agreement, and being part of the 
ND4BB initiative, I could not access all of the information in ENABLE. There 
are a lot of sensitive data generated in ENABLE, as ENABLE focuses on drug 
development. This is understandable, and the information is not of relevance 
to the research conducted. However, it created challenges when I requested 
documents that included both confidential information and information rele-
vant to my research: the DOW is one such document. My main contact in the 
CMO (Respondent 1) then had to go through any document that I wanted ac-
cess to, and censor the confidential information. Thus, as expected, it took 
time for me to get a hold of the documents. In addition, as is the case in all 
types of research when collecting data from people, not everyone I contacted 
answered. Together, this limited the approach I could take. For example, par-
ticipating in a Portfolio Management Meeting would have been ideal, but not 
possible due to the sensitive information discussed in these meetings. Thus, 
participant observations were not feasible when studying ENABLE.  
 
Now that the methodology, the sources of data, and data collection as well as 
the methodological and practical challenges have been discussed, it is time to 
explain in more detail the process of systematic combining that I have gone 
through. Thereafter, a sampling of respondents will be covered.  

3.3 Finetuning the focus and collecting the data – a 
systematic combining approach and a search for 
mystery 

As mentioned earlier, this research started with a (broad) focus on collabora-
tion. ENABLE had been identified as an interesting empirical phenomenon 
and I had been given access in 2016. The process of narrowing down the scope 
from the broad focus on collaboration to the focus on control mechanisms and 
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the effects of control on inter-organizational interaction was a combination of 
Dubois and Gadde's (2002) systematic combining process and Alvesson and 
Kärreman's (2007) constructing mystery process, as well as discussions with 
supervisors and other colleagues in both formal and informal forums. In Al-
vesson and Kärreman’s approach, the first step is to familiarize oneself with 
the research setting. This started already with my involvement in DRIVE-AB, 
getting an understanding for the context of antibiotic drug development. Ac-
cording to Alvesson and Kärreman, it is important to have some sort of focus, 
but this focus should be broad. I knew that I wanted to study collaboration, 
and I had found an interesting case to study. Also in line with Alvesson and 
Kärreman, I started the investigation by asking more or less “what is going on 
here?” (Alvesson and Kärreman, 2007, p. 1270) in the first round of inter-
views. At the same time, I familiarized myself with the IMP literature. The 
IMP literature is concerned with inter-organizational interaction, which is a 
related but different concept compared to collaboration. The distinction be-
tween the two concepts became clear for me after reading the work of Baraldi, 
Forsberg, and Severinsson (2013). They developed a typology of inter-organ-
izational interaction, of which collaboration was one category in the typology. 
This made sense, as what I saw in ENABLE was a lot of inter-organizational 
interaction, but these interactions were not all the same. In the typology de-
veloped by the authors, they divided inter-organizational interaction into sev-
eral categories depending on the length of interaction (short- or long-term)  
and the depth (superficial or deep) (Baraldi et al., 2013). The typology is not 
used extensively in this thesis, but it really helped with my own thinking.  
 
In April 2016, I presented my Ph.D. research proposal. The proposal sug-
gested contrasting collaboration and Mergers and Acquisitions (M&As) as 
two ways for pharmaceutical companies to get access to new technologies. As 
mentioned before, M&A were very common in the pharmaceutical industry, 
and I wanted to understand why collaboration was not used more often. Since 
I had obtained access to ENABLE, that project was to be the object of the 
study for the collaboration part. The proposed research for the collaboration 
part focused specifically on coordination as well as the use and combination 
of resources (adopting an IMP perspective). The M&A part was quickly dis-
missed. The idea from the proposal, the collaboration part, was to study how 
ENABLE is coordinated and how resources are used and combined.  
 
After the initial six interviews, trying to understand ENABLE, and as a result 
of being part of DRIVE-AB, the focus in the second round of interviews was 
on coordination and value creation. The coordination part had not changed 
since formulating the research proposal. The value creation part, however, was 
influenced by our work in DRIVE-AB, trying to develop new economic mod-
els for antibiotic development. As the industry in large did not show the same 
level of collaboration as many other industries, and due to the high levels of 
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M&A within the industry, it was intriguing to understand what kind of value 
the ENABLE members sought, and were able to appropriate. Thus, the real 
world outside ENABLE (lack of collaboration in the industry) made me pur-
sue and investigate value creation. It became clear from colleagues in the 
DRIVE-AB project, with much more experience in the field of antibiotics, that 
initiatives like ENABLE were uncommon in the field.  
 
However, from a value creation point of view, the second round of interviews 
were somewhat of a disappointment; there was not really any mystery 
(Alvesson and Kärreman, 2007). Instead, this round of interviews opened up 
for studying temporality. At this time, early 2017, I thought of ENABLE as a 
project, and had started to read about project management research, especially 
the stream on temporary organizations (see Lundin and Söderholm, 1995 for 
a good introduction, and Bakker, 2010 for an overview). Thus, I knew that 
there was a stream of research that focused especially on the temporality of 
organizations, and I had identified the termination mechanism (the possibility 
to terminate funding for drug development programs in ENABLE) as some-
thing potentially interesting. But it was one interview, in particular, in the be-
ginning of 2017, which led me to focus on temporality. When asked how he 
felt about the possibility of termination of development programs in ENA-
BLE, the respondent (Respondent 22: Drug Discovery Platform member, Uni-
versity) mentioned how this made him “not fall in love with the molecules.” 
For me this was a very strong statement and really caught my attention.  
 
After that interview, the focus shifted to research about temporary organiza-
tions. The review by Bakker (2010), in particular, helped me to get an under-
standing of the field. He states that “the most important gap in the time theme 
concerns our knowledge of the effects of ‘temporariness’ … It seems that the 
fact that temporary organizational forms are time-delimited has an effect on 
processes and outcomes, and the behavior of their members” (Bakker, 2010, 
p. 473). Not falling in love with the molecules was absolutely an effect of 
temporariness. And with the knowledge that there was a paucity of studies 
looking into this, I thought that I had found my mystery. The focus thus shifted 
to how temporality affected the manner in which activities were coordinated 
in ENABLE. The idea at this time was to combine IMP literature, which have 
always viewed time as central, especially the importance of long-term inter-
action for creating business relationships (see e.g., Håkansson and Snehota, 
1995; Medlin, 2004), with literature on temporary organizing, in which time 
is also central, but viewed in a different way (i.e., as limited).  
 
The focus on coordination and temporality was more or less intact until the 
end of 2018. During this time, two conference papers were written where the 
idea of coordination and temporality was developed further, using IMP litera-
ture in combination with literature on temporary organizing. The first paper, 
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which was later developed into a published article (mentioned below), de-
scribed how pacing tools (Jones and Lichtenstein, 2008) were used in ENA-
BLE. The second paper focused on how inter-organizational interaction in one 
temporary setting, ENABLE, could lead to business relationships, manifested 
as new collaborations outside of ENABLE. This was influenced by the fourth 
round of interviews that I initiated after hearing many respondents mention 
how they had started new collaborations outside of ENABLE. This was espe-
cially interesting as the temporality of ENABLE intuitively felt as something 
that would hinder the development of new relationships, given the strong fo-
cus on long-term interaction for the development of business relationships.  
 
In 2018, I started to write on what later became this thesis. I had what we at 
my division call a “half time seminar.” This is an informal presentation during 
the Ph.D. education that is mandatory for Ph.D. students at my division. The 
main issue at the time was a lack of focus. I had to be more specific in which 
‘mystery’ to follow. It took almost all of 2019 to do this, and there were mainly 
two things that helped in that regard.  
 
In the beginning of 2019, I participated in an “IMP forum,” which can be de-
scribed as a very informal conference, which allows for deeper discussions of 
every paper submitted to the forum (with two dedicated opponents, and 
enough time allocated for discussions to delve deep into the ideas of the pa-
pers). The topic for the forum was university-industry interaction. The paper 
submitted to the IMP forum was a development of the above-mentioned con-
ference paper, and now described how temporal pacing in universities and in-
dustry is different, and how pacing tools for coordination (Jones and 
Lichtenstein, 2008) used in ENABLE had different effects on university and 
industry actors. This was the first time that the effects of temporality were 
really explored, and was a result of trying to highlight the university-industry 
interaction in ENABLE. When developing the paper further, a model of time-
constrained university-industry interaction was developed. The paper was 
later published in the Journal of Business and Industrial Marketing (JBIM) 
(Kronlid and Baraldi, 2020). With this work, the idea of conceptualizing tem-
porality as a control mechanism was born. But at this time (first half of 2019), 
I had not yet questioned why there was so much control in ENABLE. I still 
considered ENABLE to be a project, or a temporary organization. And when 
thinking about ENABLE in that way, all of these controls were nothing out of 
the ordinary. 
 
The idea of viewing ENABLE as a temporary network instead of a pro-
ject/temporary organization was very much inspired by an article by Peters 
and Pressey (2016). In the article, Peters and Pressey (2016) argue for concep-
tualizing inter-organizational projects as networks. When thinking about EN-
ABLE as a network instead of a project or temporary organization, a new 
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mystery emerged from the data. In contrast to most IMP research that view 
networks as emergent (Håkansson and Snehota, 1995), ENABLE was pur-
posefully created. With the ongoing debate amongst IMP researchers about 
the manageability of networks and many researchers stating that networks 
were more or less impossible to manage seemed strange when thinking about 
ENABLE as a network. It was obvious, from a project management perspec-
tive, that ENABLE was managed. By viewing ENABLE as a network, it was 
apparent that it was possible, in some way, to manage a network. The work on 
strategic nets by Möller and colleagues (Möller and Halinen, 1999, 2017; 
Möller and Svahn, 2003; Möller et al., 2005; Möller and Rajala, 2007; 
Järvensivu and Möller, 2009; Partanen and Möller, 2012), now became very 
useful for understanding what I saw in ENABLE. Several of these authors 
mentioned that control was of importance when managing networks, but they 
never explained this in more detail. I had thus found my mystery, the ability 
to manage a network, and it became apparent from the literature that control 
was important. What was still lacking however was an explanation of how 
control was used. Therefore, the control used in ENABLE became very inter-
esting: especially the use of time constraints as a control mechanism.   
 
Following the work of Doz, Olk, and Ring (2000), who introduced an engi-
neered formation process of R&D consortia, and Peters and Pressey (2016) 
(mentioned above), I conceptualized ENABLE as an engineered temporary 
network. This started an intensive period of matching between theory and 
data. Changing the focus to engineered networks and how control mechanisms 
affect inter-organizational interaction, the case and the theoretical framework 
started to match as I started to include new literature in the framework (for 
example, the strategic nets view of IMP, as well as literature that focus on 
formal control of inter-organizational interaction, e.g., Das and Teng, 1998 
and  Dekker, 2004), which helped me focus on and highlight my mystery bet-
ter.  
 
Throughout this process, ideas of inter-organizational interaction, from the 
IMP literature in particular, have been present almost constantly. I always felt 
that I needed at least one other stream of literature to complement the concepts 
and ideas of the IMP research. The main reason for that was that I did not 
recognize the emergent nature of the networks described in the original IMP 
literature and the engineered and controlled process that I saw in ENABLE. 
Identifying the strategic nets view did help with this, as I then felt that the 
types of networks described in that stream of literature were closer to what I 
saw in ENABLE. However, before I found the strategic nets literature, I 
looked in other fields of research about concepts and ideas that could help me 
understand what I was studying. Two theories were explored in more detail. 
First, right after my first research proposal seminar, I looked into Pfeffer and 
Salancik (1978) and resource dependence theory quite a lot. The other stream 
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of research was process theory in organization studies, especially Hernes 
(2014). I looked into process theory when still thinking about doing a longi-
tudinal study. As I explained earlier, this research design was abandoned due 
to practical reasons.  
 
In March 2020, I had my final seminar, the last mandatory seminar before the 
defense. The focus on control and its effects on inter-organizational interac-
tion was set at the time, but some important changes were made after the dis-
cussions held at the seminar.   
 
First, the theoretical chapter was developed further and structured differently. 
One very important change was a development of the literature on strategic 
business nets. In the final seminar, it was identified that one of the main con-
tributions of the thesis could be to this stream of research, which meant that 
this part had to be elaborated on in the theoretical chapter. Second, the analyt-
ical framework changed quite substantially, which is described in more detail 
below (0). Third, for the final seminar, I used embedded cases to try and de-
scribe the effects of control. However, these embedded cases did not have a 
clear identity, as the effects identified were not easily “contained.” Rather, 
they were visible at many different places in the network. Instead of embedded 
cases, the effects are described in a narrative about ENABLE as a whole, 
which shows the effects with examples of what has happened in different 
places of the network. This also made the empirical chapters easier to read and 
understand, as they became more streamlined.   
 
With the changes in the analytical framework, the identification of control 
mechanisms is now more precise. The same is true for the effects of these 
control mechanisms on inter-organizational interaction. This was the outcome 
from once again going back to the theory, diving deeper into the strategic nets 
literature as well as knowing how to analyze activities, resources, and actors, 
especially using the book by Håkansson et al. (2009). I started to really un-
derstand what the strategic nets literature tried to say about how to manage 
networks, and saw in my own material similar things in the use of control 
mechanisms in ENABLE. Compared with the IMP literature on emergent net-
works, I started to identify interesting differences in how interaction changed 
the activities, resources, and actors in emergent networks versus what I found 
in ENABLE. Especially the interaction process model developed by 
Håkansson et al. (2009), for which I found interesting differences connected 
to ENABLE being an engineered network. Focusing on these differences also 
helped me to understand how my research could contribute, and this is what 
led me through the analysis.  
 
The redirections made might seem bigger than they felt along the process. I 
always had that core, inter-organizational interaction, to hold it all together. 
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One critique that could be made regarding this thesis, and especially the con-
nection between the data collected and the aim of the thesis, is that no inter-
views were conducted with an explicit focus on either control mechanisms or 
their effects. However, as the aim of the thesis emerged as I was trying to 
match the data and the theory in order to find my mystery, I would argue that 
such critique is not relevant. Even if the data that I sought after was not fo-
cused on control mechanisms and their effects on inter-organizational interac-
tion, this is where the data led me. This also points to the flexibility in using 
case studies and semi-structured interviews (Wellington and Szczerbinski, 
2007), and the essence of using the systematic combining approach (Dubois 
and Gadde, 2002). Being guided by the data collected and not the data sought 
after also allows mystery to be part of the research process (Alvesson and 
Kärreman, 2007), which the field of organization studies has been argued to 
lack, but which we should strive for (Hernes, 2014).   

 
Now that the research process has been described, I will comment in more 
detail on how the data was analyzed.  

3.3.1 Analyzing the data 
As Håkansson and Waluszewski (2002) point out, writing empirical descrip-
tions is a form of analysis. Thus, analysis of the material started already when 
the first comprehensive narratives (Boje, 2001) were written from the mate-
rial, for example, for conference papers, Ph.D. courses, and the mandatory 
seminars. When analyzing the case of ENABLE, I had to go back and forth a 
lot between the data and the analytical framework, developing the framework 
again and again. Thus, the theoretical framework proposed above is a result 
of this study and the systematic combining process, rather than an analytical 
framework created a priori and then simply applied to the case. 
 
I started using the control framework developed by Flamholtz, Das, and Tsui 
(1985) but found that most of the control mechanisms offered by the frame-
work were not suitable for my data. This led me to consider other control 
mechanisms. First, I included formal contracts as a control mechanism. This 
is mentioned by Dekker (2004), and is a widely studied form of control, for 
example, in transaction cost economics (see e.g., Williamson, 1979). I had 
used the two overarching contractual agreements mostly for my understanding 
of ENABLE; thus, having formal contracts as one control mechanism was 
fundamental. Second, Dekker (2004) also uses rules and regulations as a for-
mal control mechanism. One of the main reasons for the Project Agreement 
was to describe the rules and regulations for the partners. Thus, the inclusion 
of rules and regulations as a control mechanism was also useful. The only 
control mechanism that I still used from Flamholtz, Das, and Tsui (1985) was 
that of monitoring and rewarding. This control mechanism is also mentioned 
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by Dekker (2004), who clarifies that both performance and behavior can be 
monitored and rewarded.  
 
The work of Cardinal (2001) and her conceptualization of input control as 
controlling the scientific diversity was useful to describe how partners were 
selected to join ENABLE.  Her work is also applied to the context of pharma-
ceutical development, which was quite suitable for me and something that was 
very evident in the data. Dekker (2004) has a similar control mechanism: part-
ner selection. However, Dekker considers partner selection to be a social (in-
formal) control mechanism. As described above, in the ENABLE case, the 
partner selection process was very formalized, thus qualifying as a formal con-
trol mechanism. In my theoretical framework, I have reframed the mechanism 
of partner selection as knowledge diversity. This (1) broadens the concept to 
include other types of knowledge, for example, managerial, compared to only 
scientific knowledge. Furthermore, it (2) makes a clearer connection to partner 
selection as the mechanism to ensure knowledge diversity. The IMI rules for 
collaborative projects are a very clear manifestation of this. This is also true 
for the Call for ENABLE, in which it is stated that the Drug Discovery Plat-
form should have all the necessary capabilities to carry out antibiotic drug 
development, hinting that if your capabilities are not in this or that field, you 
are not qualified.  
 
The work of Bechky (2006) and her focus on roles was also included. It was 
clear in the data that roles played an important part in controlling the activities 
performed. One respondent’s answer about how work was coordinated, in 
which he stated that the microbiologist did the microbiology work and the 
chemists the chemistry work, made this very clear to me. Network structure 
was also included as a control mechanism. Structure and control are connected 
(Ouchi, 1977), and the network structure in ENABLE was engineered in a 
distinct way. As the structure supports some interactions while hindering oth-
ers, it became clear that it had a controlling effect on inter-organizational in-
teraction. Lastly, temporality is also conceptualized as a control mechanism. 
This was mainly data driven, as I have still not found any literature that con-
ceptualizes temporality as a control mechanism. There is a lot of research on 
deadlines (e.g., Lindkvist et al., 1998), but deadlines and temporality are not 
the same kind of mechanism. The idea for the conceptualization of temporality 
as a control mechanism started in one of my own papers (Kronlid & Baraldi, 
2020). Thus, seven control mechanisms are included in the analytical frame-
work: (1) contractual agreements (Dekker, 2004); (2) rules and regulations 
(Dekker, 2004); (3) monitoring and rewarding (Flamholtz et al., 1985; 
Dekker, 2004); (4) partner selection for knowledge diversity (Cardinal, 2001; 
Dekker, 2004); (5) formal roles (Bechky, 2006); (6) network structure (Ouchi, 
1977); and (7) temporality (Kronlid and Baraldi, 2020). Given the specific 
focus on temporality in this thesis, it is specifically highlighted in the 
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analytical framework (Figure 3). When applied to the case of ENABLE, I 
have tried to find all the formal control mechanisms visible in the data that 
could be sorted under any one of these seven control mechanisms.  
 
The second part of the analytical framework is the ARA model developed by 
Håkansson and Johansson (1992) and further developed by Håkansson and 
Snehota (1995). After every control mechanism was identified, effects of these 
control mechanisms on the three levels of the ARA model (activities, re-
sources, actors) were sought after in the data. At this point, only effects linked 
to any control mechanism were sought after. After I had identified the control 
mechanisms, I described their impact on the ENABLE network. That impact 
was then analyzed, that is, the effects from the impact were identified on the 
three layers of the ARA model. Only effects on inter-organizational interac-
tion, specifically those that could be linked to one or several of the control 
mechanisms, were included in the analysis. There are two units of analysis: 
the network level and the dyadic level. After identifying the control mecha-
nisms and their effects on inter-organizational interaction, I started to look at 
patterns in the effects, focusing on the reasons why the control mechanisms 
were used. This made it possible to categorize the identified control mecha-
nism by focusing on the purpose of the control. In other words, the categories 
focus on what is controlled, also called the control problem (Dekker, 2004). 
Finally, the implications of the interaction process were analyzed and com-
pared to the interaction process in emergent networks (interaction process 
model, Håkansson et al., 2009)  

3.4 Quality of the study 
In this last section of the method chapter, I will comment on the strengths and 
weaknesses of this study from a methodological point of view. I start with a 
discussion on the use of a single-case study, and contrast it to the multiple-
case study (3.4.1). This also includes a discussion of using the abductive ap-
proach in single-case studies. I then address the choice of ENABLE as the 
case to study as well as the sampling of respondents (3.4.2). Thereafter, I dis-
cuss the role of transparency of the research process as a determinant for re-
search quality (3.4.3), before I conclude the section with a note on the im-
portance of how to write up a case study (3.4.4). 

3.4.1 Using the single case study design 
Case studies dominate qualitative industrial marketing research (Piekkari, 
Plakoyiannaki, and Welch, 2010). There are two prominent researchers (ibid.) 
advocating for the case study: Eisenhardt (1989) and Yin (2014), both of them 
having a positivistic, linear approach to case study research. Moreover, the 
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tools and techniques they offer are useful for a specific type of case research, 
i.e., the multiple case study (Dubois and Gadde, 2014). In their view, multiple-
case studies are superior to single-case studies when developing theory. Yin 
(2014), for example, argues that evidence from multiple cases are more com-
pelling and therefore considered more robust. Eisenhardt and Graebner (2007) 
state that multiple-case studies develop theory that is better grounded, more 
accurate, and more generalizable. These views, however, are not shared by 
everyone. Dyer and Wilkins (1991), for example, argue for the strength of 
deep single-case studies as opposed to “surface case studies” (p. 634). They 
note that one of the most critical trade-offs for qualitative researchers is the 
choice between the deep understanding of a particular social setting, or the 
benefits of comparative insights.  
 
Eisenhardt (1989) also argues for the importance of clear constructs and meas-
urement. Dyer and Wilkins (1991) argue that the research method described 
by Eisenhardt (1989) focuses so much on the construct development that the 
context and rich background of the case are lost. In the same vein, Peattie 
(2010) mentions that “the very value of the case study, the contextual and in-
terpreting nature of forces, is lost when one tries to sum up in large and mutu-
ally exclusive concepts” (p. 260). Dyer and Wilkins (1991) further explain 
how some of the most influential studies and advancements of social scientists 
have used single-case studies. Similarly, Siggelkow (2007, p. 20) states that 
“a single case study can be a very powerful example.” Further, observations 
in the field are unique, and the principle of replicability can act as a “strait-
jacket that impedes rather than enhances social science” (Tsang and Kwan, 
1999, p. 761). Moreover, Dubois and Gadde (2002) argue that when studying 
a problem that is “directed toward analysis of a number of interdependent var-
iables in complex structures,” the natural choice for researchers “would be to 
go deeper into one case instead of increasing the number of cases” (p. 558).  
 
The choice of single or multiple-case studies for network researchers is some-
what limited because studying organizational networks shows that it has 
unique characteristics, for example, being highly complex and difficult to de-
limit (Halinen and Törnroos, 2005). Halinen and Törnroos (2005) state that “it 
is obvious that case strategy is most suitable for the study of business net-
works” (p. 1286). The authors continue to explain that single-case studies are 
not only appropriate for network research, but also for demanding that single-
case studies are often the only option for researchers: “single-case designs … 
are not only appropriate, but are also unavoidable” (p. 1291). Dubois and 
Gadde (2014) also explain how doing several deep case studies “would be an 
immense undertaking” (p. 1279). 
 
I have already mentioned that I had to make some adjustments to the research 
design due to the temporal nature of ENABLE, for example, not using a 
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longitudinal approach. This was very much a practical decision as I alone 
would not have been able to follow all the different drug development pro-
grams in ENABLE. Similarly, I had to limit myself to studying one case, as 
mentioned in the end of section 3.1. This was very much a decision made 
because of the “immense undertaking” it would have been for me to conduct 
a multi-case study if I, at the same time, wanted to have a deep enough under-
standing of ENABLE and any other case(s) I could potentially identify. Ragin 
(1992) points out how researchers that adopt a multi-case research design for 
the benefit of generalization have to limit the uniqueness and specificity of the 
case in order to make comparisons between cases. I understood early on that 
ENABLE was a unique initiative; The whole ND4BB program has been called 
groundbreaking by scientists in the field of antibiotic development (Rex, 
2014). I could not see the scientific benefit of downplaying the uniqueness of 
ENABLE in order to compare it with other initiatives in the antibiotic field. 
The real value was from understanding, on a deeper level, how ENABLE 
functioned. The knowledge gained about ENABLE can then be compared 
with other initiatives, which have also been studied in more detail, to find the 
underlying similarities and differences (see e.g., Baraldi et al., 2020). In the 
debate on single vs. multi-case studies, it sometimes seems that researchers 
forget that we are all part of something bigger, and that it is our combined 
efforts that really push the frontier of knowledge forward.   

3.4.1.1 The abductive approach to single-case studies 
Dubois and Gadde (2002, p. 559) state that “an abductive approach is fruitful 
if the researcher’s objective is to discover new things […] rather than confir-
mation of existing theories.” Because of the uniqueness of ENABLE and the 
whole ND4BB program with its unprecedented public-private collaboration 
within the field, the most interesting contribution that could be made by stud-
ying ENABLE was to learn how this new kind of collaboration worked. Not 
confirm or reject existing theories. Thus, an abductive approach was relevant. 
The choice to combine the systematic combining approach (Dubois and 
Gadde, 2002) and the constructing mystery process (Alvesson and Kärreman, 
2007) was highly beneficial. For me, the two complemented each other in that 
the process of constructing mystery was a practical process that helped me 
with the ‘matching’ (Dubois and Gadde, 2002), that is, going back and forth 
between the framework, data, and analysis.  
 
Case studies have been critiqued as “just rich descriptions of events from 
which the readers are expected to come to their own conclusion” (Easton, 
1995, p. 379). Dubois and Gadde (2014) argue that such pitfalls can be 
avoided as long as one follows the process of ‘matching’ (Dubois and Gadde, 
2002). In other words, “theory is the main tool for keeping control of the mas-
sive data collection in rich case studies” (Dubois and Gadde, 2014, p. 1282). 
I have tried to not only make my process of matching as clear as possible for 
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the reader to follow, but in the analysis I also show how the control mecha-
nisms and their effects on inter-organizational interaction are connected. Ac-
cordingly, my conclusions are based on this. This makes the writing of the 
case an important part, which is described below.  
 
The choice of multiple or single-case studies is also dependent on the unique-
ness of the case(s) selected. Siggelkow's (2007) example of a talking pig is a 
wonderful and excellent example of the value of single-case studies when 
cases selected have a unique characteristic which, in itself, makes it interesting 
to study. It is difficult to find talking pigs in the study of industrial networks, 
but there are surely some cases that are more unique than others. Thus, the 
selection of the case of study is an important one, especially when it comes to 
the decision of using single or multi-case strategies. 

3.4.2 Choosing the case of study 
The identification of interesting case(s) is not only critical in single-case stud-
ies, but also in any type of case research (Dubois and Gadde, 2014). Related 
to this is also how to set the boundaries of the selected case(s) (ibid.). How-
ever, there are opposing views on the identification of a case and how to set 
the boundaries of the case. In the non-linear abductive approach of systematic 
combining, “one of the main issues in case study design is to choose among 
the various dimensions available for boundary setting, in order to make the 
most out of the case” (Dubois and Gadde, 2014, p. 1280; see also Halinen and 
Törnroos, 2005). Dubois and Gadde (2014) also cite how sometimes the “case 
selects the researcher” (p. 1280). That is, interesting empirical observations 
catch the attention of the researcher, providing opportunities to find exciting 
research phenomena. This has some similarities with the constructing mystery 
process, where the interest of the researcher in a certain empirical phenomena 
guides the process (Alvesson and Kärreman, 2007).  
 
I recognize my own process in the statement that cases sometimes select the 
researcher. Coming face-to-face with ENABLE in the presentation of ENA-
BLE by the Leader of the Managing Entity (LME) early on in my Ph.D. stud-
ies, it was very much like ENABLE found me, instead of the other way 
around. Fortunately for me, even if ENABLE was no talking pig, it was quite 
a unique case to study. In particular, the possibility to terminate drug devel-
opment programs, as also mentioned by the respondents, was a very unique 
characteristic for a publicly funded R&D project. There are, however, some 
dangers in studying highly unique cases. Researchers studying unique settings 
have to be careful with the conclusions drawn from such research, but the 
“specialness pays off, however, if it permits particular insights that allow one 
to draw inferences about more normal firms” (Siggelkow, 2007, p. 21). 
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Because of this, I have tried to highlight the unique context of ENABLE in 
my conclusions.  
 
On the issue of setting boundaries on the network, Halinen and Törnroos 
(2005, p. 1288) state that “one is tempted, at least to some extent, to see con-
temporary business networks as projects, which are formed in a flexible way 
to carry out specific tasks over a certain period of time.” In that way, the dy-
namic, changing, nature of networks can be handled, as “when situations 
change, these project-based objectives can be reconfigured and developed into 
new types of projects, requiring new actors into network cooperation” (ibid., 
p. 1288). I have done the opposite in this thesis: treated a project as a network. 
However, as ENABLE is also a project, setting boundaries on the network is 
somewhat easier. I have chosen to use the two overarching contractual agree-
ments to set the boundaries on the network. This was also done by keeping the 
aim and the research questions in mind. Studying the effects of formal control 
mechanisms on inter-organizational interaction, the use of ENABLEs formal 
contracts is a very expedient way to set the boundaries on the network. With-
out signing these contracts, there is no commitment to follow the rules. In 
other words, by signing the contracts, the organizations agree to be controlled. 
And it is the effects on inter-organizational interaction amongst those who 
have agreed to be controlled that I am interested in.  

3.4.2.1 Sampling of respondents 
As mentioned earlier, I had to go through one of the PMC members to get a 
hold of respondents in the beginning. For the first round, with the aim of just 
understanding what ENABLE was, this person put me in contact with the most 
key individuals of ENABLE. I then proceeded to ask for contact information 
to all hit-owners active in ENABLE. Then, individuals with some kind of 
managing capacity were identified as key respondents. This included platform 
leaders, hit-owners, the top management of ENABLE as a whole (Project Co-
ordinator (PC), Project Co-coordinator (PCC), and the Leader of the Manag-
ing Entity (LME)), and members of the CMO and the PMC. In addition, re-
searchers who actually performed the bulk of the activities in the network had 
to be interviewed. I requested lists of those individuals that were allocated to 
each program, and tried to get interviews with them. In addition, I wanted to 
interview individuals from as many different organizations as possible. In the 
end, it was the availability of the respondents, which greatly influenced the 
sample of respondents.  
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3.4.3 Transparency of the research process as a determinant of 
research quality 

The development of the systematic combining approach (Dubois and Gadde, 
2002), according to the authors, was a way to make the abductive research 
process more visible (Dubois and Gadde, 2014). It has been argued that ab-
ductive researchers have to “excel in openness and transparency towards the 
research process” (Dubois and Gibbert, 2010, p. 133). With transparency of 
the research process, the reader can follow the particular way the phenomenon 
is studied, that is, the interplay between theory, method, and the empirical 
phenomena (ibid.). Along the same lines, Dubois and Gadde (2014) argue that 
showing the specific research process used in the study will strengthen the 
scientific confidence of the abductive approach, and that researchers must be 
better at accounting for their methodology. I have tried throughout this whole 
chapter, and especially in section 3.3, to describe my research process as de-
tailed as possible, while at the same time not making it too complex for the 
reader to follow. 

3.4.4 Writing up the case study 
I mentioned at the end of 3.4.1.1 that how to write up the case study is of 
importance. Another critique of case-based research is a lack of selectivity and 
presentation of details that are of relevance to the conceptual arguments 
(Siggelkow, 2007). Weick (1979, p. 38) points out how “many pseudo observ-
ers seem bent on describing everything and as a result describe nothing.” In 0, 
I have mentioned how in earlier versions of this thesis I had not been selective 
enough in the analysis and ended up with so many control mechanisms and 
effects that it said nothing at all. The matching process (Dubois and Gadde, 
2002) really helped me to focus the analysis, and subsequently also my theo-
retical framework as well as how I have presented the case. After my final 
seminar that I mentioned above, especially the case description was reduced 
substantially (all the changes reduced the total number of words in the thesis 
by around 20,000). Of importance is to find a balance. On the one hand, as 
Dubois and Gadde (2014, p. 1282) state, this “requires a parsimonious ap-
proach in the writing up of the case … to sort out bits and pieces important to 
the learning of the researcher,” because these bits and pieces, albeit important 
for the researchers process, “obstruct the reader’s understanding” (Dubois and 
Gadde, 2002, p. 560). On the other hand, which is part of the critique against 
Eisenhardt (1989) and Yin's (2014) approach, “a paper should allow the reader 
to see the world, and not just the literature, in a new way” (Siggelkow, 2007, 
p. 23). Hence, there needs to be a balance between describing the context of 
the case and what is relevant for the theoretical arguments. Hopefully, I have 
been able to achieve such a balance.  
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Chapter 4. The antibiotic context and the 
creation of an engineered temporary network: 
the case of ENABLE 

- More often now even large pharmaceutical companies are turning 
away from challenging areas such as antibacterials, especially when 
the return on investment is relatively poor. […] The establishment of 
ND4BB ENABLE, with funding support from the IMI JU, is a defining 
moment for Europe, and a necessary move if we are to meet the chal-
lenges ahead in developing new antibiotics (ENABLE Description of 
Work). 

 
 
 
 
The following chapter describes the context of antibiotic development and the 
process of creating an engineered temporary network. It starts with a descrip-
tion of the antibiotic context. Then, 4.2 describes the process of drug develop-
ment. Thereafter, 4.3 describes the overarching program that ENABLE is a 
part of. The chapter then continues in 4.4 with the story of how ENABLE was 
created, from the initial discussions to the mobilization of actors and the offi-
cial start of ENABLE. Section 4.5 describes the governing documents, that is, 
the contractual agreements used in ENABLE. The overall concept of ENA-
BLE is described in 4.6, including the structure of the network, which is di-
vided into eight Work packages (WPs) and the management of the network. 
Some guiding principles, such as the economic model, are then covered in 4.7. 
Finally, the chapter is summarized in 4.8. 

4.1 The antibiotic context 
The empirical context of this thesis is that of collaborative drug development, 
more specifically the development of antibiotics. Antibiotic drug development 
faces unique challenges compared to the development of other drugs, for ex-
ample, due to antibiotic resistance. The reason for antibiotic resistance is that 
antibiotics target bacteria, which are living organisms. As living organisms, 
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bacteria will eventually develop a resistance to antibiotics due to mutations as 
they multiply (this is described in more detail below). Antibiotic resistance 
has been described as a super-wicked problem (Littmann, 2014). The concept 
of a super-wicked problem was introduced by Levin et al. (2012) to “charac-
terize a new class of global environmental problems” (p. 124). Super-wicked 
problems have four key features: (1) time is running out, (2) those who seek 
to find a solution are also the ones causing it, (3) there is no or weak central 
authority that can deal with the problem, and (4) the responsibility to solve the 
problem is pushed into the future. The problem of antibiotic resistance has all 
four of these features.  
 
First, the scientific challenges of developing new antibiotics are very high 
(Silver, 2011). The number of available treatments for infections peaked in 
2000 and has declined since then (Kinch, Patridge, Plummer, and Hoyer, 
2014). Between 1999 and 2008, 34 antibiotics were withdrawn from the mar-
ket, while only 17 new molecular entities2 (NME) were approved (Kinch et 
al., 2014). During the first four years of this decade, the Food and Drug Ad-
ministration approved only three new molecular entities of antibiotics (ibid.). 
Compare this to an annual average of 3.1 NMEs in the 1960s or the all-time 
high of seven new molecular entities in 1971 (ibid.). We also have a “discov-
ery void” since the end of the 1980s (Harbarth, Theuretzbacher, and Hackett, 
2015). This means that no new class of antibiotic has been developed since 
then. If we continue on the same path, we will soon not have any options for 
treating infections. Second, all use of antibiotics will sooner or later lead to 
resistance to that antibiotic (Projan and Shlaes, 2004). Everyone involved in 
trying to solve the problem of antibiotic resistance, from policy makers to drug 
developers to physicians prescribing the drugs, are part of the problem.  
 
Third, there is no central authority that can deal and coordinate the efforts 
against antibiotic resistance. Every country has its own healthcare system that 
will deal with antibiotic resistance in different ways. Coordinating all of these 
different systems and making a combined effort is impossible at the moment. 
Some countries will prioritize the issue and seek collaboration, while others 
will not. Some countries do not have the infrastructure, economy, or both to 
deal with the issue of antibiotic resistance in an effective way. Most drug de-
velopers have a responsibility toward their shareholders. There is no way to 
have one central authority that sets the agenda for drug developers. There are 
international organizations, like the UN or WHO, who have a history of coor-
dinating countries in collaborative efforts for “the greater good.” But these 

 
2 A New Molecular Entity (NME) is a classification of drugs that often contain active moieties 
not previously approved by the US Food and Drug Administration. A moiety is a part of a 
molecule that is often found within other molecules as well. NME classified drugs frequently 
provide important new therapies for patients.  
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organizations do not have the mandate to push companies in any direction. 
They also lack the expertise and capacity to develop drugs themselves.  
 
And lastly, if no changes are made to the path we are currently moving on, 
future generations will have no way of treating bacterial infections, moving 
them back to the pre-antibiotic era where infectious diseases were the number 
one cause of death worldwide (Zaffiri, Gardner, and Toledo-Pereyra, 2012). 
As most of the companies that were active in the field during the last 60 years 
have abandoned their efforts in antibiotic development, it is up to new actors 
to take responsibility for making sure that antibiotics are also available in the 
future. In their development of the concept of wicked problems, Rittel and 
Webber (1973) discuss social problems, and how social problems are distin-
guished from problems in the natural sciences. They talk about resolution in-
stead of solution, as “social problems are never solved. At best they are only 
re-solved-over and over again” (p. 160). This means that tackling these prob-
lems is an ongoing process, with no “final” solution to the problem.  
 
Additionally, antibiotics per se are unique compared to other drugs, which 
complicates and restricts their use and long-term efficacy (Högberg, Heddini, 
and Cars, 2010). Antibiotics do not target human processes, but those of an-
other life form. Bacteria, as all living things, evolve and adjust to changes in 
their environment in order to survive as a species. This evolution is what leads 
to antibiotic resistance. However, bacteria do not only evolve through muta-
tion, as most species, but also by horizontal gene transfer within and between 
species (Thomas and Nielsen, 2005). Horizontal gene transfer means that 
DNA can be transmitted between organisms, in addition to the ‘vertical’ trans-
mission of DNA from the parent to the offspring. This also means that new 
antibiotics should be used with extreme care, as resistant bacteria can transfer 
their resistance to other bacteria horizontally as well as vertically. The emer-
gence of resistance and using them responsibly means that the market value 
for new antibiotics is very low. If the rate of resistance for a specific antibiotic 
is slow, then the second line antibiotic (used when the first line antibiotic is 
ineffective due to resistance) might not be used until the patent has expired. 
In those cases, generic manufacturers can produce and sell the second line 
antibiotic at a lower price. All of this is what has led to the market failure that 
has made most of the antibiotic developers abandon the field (Projan, 2003; 
Morel and Mossialos, 2010). On top of this, many pharmaceutical developers 
have the opportunity to invest in other, more profitable, therapeutic areas. In 
short, profits from antibiotics are so low that very few companies want to de-
velop them.  
 
Due to the threat of antibiotic resistance and the lack of innovation from large 
pharmaceutical developers, several mission-oriented R&D initiatives (Foray 
et al., 2012) have begun lately, focusing more on collaboration (see e.g., 
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Baraldi et al., 2018, 2020). Historically, there has been a lack of collaboration 
between key actors, such as universities, SMEs, and large pharmaceutical de-
velopers. Collaboration has been mentioned by many as a good strategy to 
tackle antibiotic resistance and develop new antibiotics (see e.g., Munos, 
2011; So et al., 2011, 2012; Schultz, 2013; Kirby, 2015; Nathan, 2015; Payne 
et al., 2015). ENABLE, which is the focus of the empirical investigation of 
this thesis, is one of these newly formed collaborative R&D initiatives. ENA-
BLE is part of New Drugs for Bad Bugs (ND4BB), an EU level R&D program 
that focuses on antibiotic development. ND4BB will be described briefly, but 
before that some basic concepts and processes of drug development are ex-
plained.  
 
The rest of this chapter will briefly describe the process of drug development, 
introducing some basic concepts such as hit, leads, and candidates, which de-
scribe the stage of development. Then, in 4.3, the empirical case for this thesis, 
ENABLE, is introduced, as well as its overarching development program New 
Drugs for Bad Bugs, which is an EU level response to the threat of antibiotic 
resistance. 

4.2 Drug development 
Drugs under development often fail for one of two reasons: either they do not 
work as good as expected, or they are not safe for use. In order to ensure that 
drugs are both safe and efficient, the drug development process has become 
highly regulated. It is also a very complex process, which can take 12-15 years 
and may incur costs exceeding $1 billion (Hughes et al., 2011). The drug de-
velopment process of today follows a somewhat generic path (see e.g., Nwaka 
and Ridley, 2003; Payne, Gwynn, Holmes, and Pompliano, 2007; Paul et al., 
2010; So et al., 2011). This process is divided into different stages. On the 
most rudimentary level, drug development is divided into three stages: (1) dis-
covery, (2) development, and (3) commercialization (Blau, Pekny, Varma, and 
Bunch, 2004). These three stages are, in turn, often divided into several more 
detailed stages. Most people have probably heard of the clinical phases at the 
end of the drug development process, right before commercialization, which 
are thus the final steps in the development stage. The more detailed stages of 
discovery and early development are probably not as common knowledge. As 
the case in the empirical material for this thesis focuses on late discovery and 
early development, these two stages will now be described in more detail (see 
Figure 4 for an overview of the stage progression relevant for this thesis).  
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Figure 4. Early drug development stages focused on by ENABLE 

The first step in drug development is to identify and validate a target. The 
target is what the drug will “attack” in order to kill or, in any other way, inca-
pacitate the bacteria causing the infection (in the case of antibiotics). During 
target identification, the goal is to increase confidence that there is a relation-
ship between the target and the disease (Hughes et al., 2011, p. 1240). The 
term target can be applied to a range of biological entities. It is also important 
that the target is “druggable,” which means that the “target is accessible to the 
putative drug molecule […] and upon binding, elicit a biological response 
which may be measured both in vitro and in vivo” (ibid. 1239). In vitro refers 
to experiments on molecules outside of their normal biological context, often 
in test tubes. In vivo refers to experiments within living organisms, such as 
animals or humans. When a target has been identified, it has to be validated 
through a range of techniques, for example, literature surveys and in vitro/in 
vivo models.  
 
After target validation, the next step is to identify molecules that “attack,” that 
is, have activity against the identified target. Compound screening is used to 
identify molecules that interact with the drug target. Different screening as-
says3 are developed to find these so-called hit molecules. A hit can be defined 
as “a compound which has the desired activity in a compound screen and 
whose activity is confirmed upon retesting” (Hughes et al., 2011, p. 1242). 
After screening, the so-called hit series is identified. The most suitable com-
pounds4 for further development have to be identified and selected, as there 
could be numerous hits after a screening, and not all of them are suitable for 
continued development. Hits are thus reduced, confirmed, and clustered into 
a series (ibid.). One often-employed strategy here is to look for molecules that 
are “drug like.”5  
 
The next stage is called hit-to-lead (H2L). This is the stage in which develop-
ment efforts inside ENABLE “start” (see Figure 4). The molecules are now 

 
3 An assay is an experimental setting that allows for the assessment or measurement of biolog-
ical activities or other properties of the molecule(s). 
4 Both molecules and compounds are used to describe the entity of what is being developed into 
a drug. A molecule consists of two or more atoms that are connected chemically. If these atoms 
are different from each other, then a compound is formed. 
5 The majority of successfully developed drugs have a couple of features in common, such as a 
chemical compound following Lipinski’s Rule of Five, that is, being under a certain molecular 
weight and having clogP (which affects absorption into the body) of less than 3. 
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referred to as Hits. In this stage, activities are focused on the refinement of 
each hit series, with the goal of producing more potent and selective com-
pounds. During the hit-to-lead (and lead-to-candidate) stage, analogues6 of the 
hit are again tested in different assays. Hit, lead, and candidate are names to 
describe a drug molecule in development. These are classifications that indi-
cate how confident the developer is that the drug works as it should on its way 
to becoming a candidate with which to start clinical studies. 
 
After the hit-to-lead stage comes the lead-to-candidate (L2C) stage. The mol-
ecules are now referred to as Leads, and the focus of this stage is to maintain 
the favorable properties of the drug while improving on deficiencies in the 
structure of the molecule (ibid.). When this stage is completed, a so-called 
candidate is selected. The candidate is then tested in several ways in what is 
called the pre-clinical development stage. These tests are pre-defined GLP 
(good laboratory practice) experiments. The GLP experiments are done to 
make sure that the candidate is ready for phase 1 clinical studies. These more 
standardized experiments in the pre-clinical stage are designed to make sure 
that the compound is safe for use in humans, as the phase 1 clinical study is 
the first time the compound is tested in humans. For this reason, there is no 
further modification of the molecules after candidate selection (CS).  
 
In both H2L and L2C development, flowcharts are commonly used as tools to 
coordinate experiments (see Appendix 5). Different assays are identified, 
based on the type of molecule, and organized in different tiers. As mentioned 
earlier, the drug development process is somewhat generic, and many 
flowcharts look similar. Each tier has a number of assays/experiments that 
have to be performed, and based on one or several of these assays a decision 
is made as to whether or not to move on to the next tier. As such, some assays 
are used to get a better understanding of how the drug works, while others are 
also used for decision-making. Each tier often has an indicative timeline based 
on experience. However, as with any experimentation, it is impossible to know 
for certain how long it will take to have enough data to make the decision to 
move on to the next tier or terminate the development efforts.  
 
Finally, it is important to stress that drug discovery is a highly iterative pro-
cess. Compounds are tested in the different assays, analogues are made and 
tested again, they move through to the next tier, and the process is repeated. 
Compounds can be “moved” both up and down among the tiers, and the assays 
might be re-shuffled depending on the challenges faced by the developers. 
That is, even if the process described above seems to be straight forward, it is 
not.  

 
6 A drug analogue is a molecule or compound that shares chemical and therapeutic similarities 
with the original molecule/compound. 
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4.3 A European mission-oriented response to antibiotic 
resistance 

In the 2011 action plan on antimicrobial resistance, the European Commission 
called for “unprecedented collaborative research and development efforts to 
bring new antibiotics to patients.”7 To tackle the growing problem of antibiotic 
resistance and the decline in therapeutic alternatives, the Innovative Medicines 
Initiative (IMI, a public-private partnership between the EU, the European 
Federation of Pharmaceutical Industries and Associations - EFPIA) initiated 
a program called New Drugs for Bad Bugs8 (ND4BB). The ND4BB program 
consisted of seven projects (see Figure 5), which focused on the scientific, 
regulatory, and business challenges that are obstructing the development of 
new antibiotics. ENABLE (European Gram Negative AntiBacterial Engine9) 
was one of these seven projects started in the ND4BB program. 
 

 
Figure 5. Overview of the New Drugs for Bad Bugs (ND4BB) program structure 

ENABLE was created as an inter-organizational network tasked with conduct-
ing early development of new antibiotics. It was organized as a consortium 
and included over 40 collaborating partners, including large pharmaceuticals, 
small and medium sized biotechnology firms, universities, and governmental 
research institutions. ENABLE created and managed a Drug Discovery Plat-
form that tested and optimized molecules capable of treating Gram-negative 
bacteria.10 The objectives of ENABLE were to: (a) identify three antibacterial 
lead programs with promising antimicrobial activity, (b) identify two antibac-
terial clinical candidate programs for pre-clinical testing, and (c) process at 
least one program into pre-clinical and phase 1 clinical studies11,12 (in short, 

 
7 https://www.imi.europa.eu/sites/default/files/uploads/documents/Publications/IMI-
andAMR_factsheet_vMay2016.pdf 
8 http://www.imi.europa.eu/content/nd4bb 
9 http://nd4bb-enable.eu/ 
10 A type of bacteria for which there was a lack of effective antibiotics at the time when ENA-
BLE was created.   
11 http://nd4bb-enable.eu/ 
12 https://www.imi.europa.eu/projects-results/project-factsheets/enable   
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three lead programs, two candidate programs, and one program starting phase 
1 – see also Figure 4).    
 
The project was launched in 2014 and planned to span for six years. The total 
budget was €82 million, with a financial contribution from IMI of €58.9 mil-
lion, and the rest made up by in-kind contribution by EFPIA partners. 

4.4 The creation of ENABLE 
During the fall of 2011, the initial discussions were held that would later result 
in the creation of ENABLE. As part of the European Union’s action plan 
against the rising threats from antimicrobial resistance,13 the Innovative Med-
icines Initiative (IMI) had announced that there were possibilities to initiate 
projects within the ND4BB program that the EU was proposing through IMI, 
and that there was funding to be obtained. The initial discussions, held be-
tween the EFPIA (European Federation of Pharmaceutical Industries and As-
sociations) partners and the European Commission, focused on what the pro-
ject should include, challenges in using tax-payer money for pharmaceutical 
research, etc. That is, trying to set the boundaries of the project. GSK, a large 
multinational pharmaceutical developer, found the possibility to create some-
thing under the ND4BB program interesting and was insistent on the creation 
of what later became ENABLE.  
 
One prerequisite to start any project under the ND4BB program was that a 
consortium be created between different EFPIA partners. This rule is part of 
the IMI rules for collaborative projects (Innovative Medicines Initiative, 
2011). GSK, who was spearheading the creation of ENABLE, thus had to find 
another EFPIA partner to collaborate with. This partner was found in Sanofi, 
another large multinational pharmaceutical developer, which also found the 
idea interesting: “GSK came to us and said they had the possibility to build a 
consortium together in the ND4BB initiative. And they would like us to par-
ticipate and have a collaboration in the project […] So, we accepted the GSK 
offer and we participated in building the consortium. Writing the Call, partic-
ipating in the selection of the partners. And then part of the daily functioning 
of ENABLE” (Respondent 18; PCC; EFPIA).  
 
There were several reasons as to why the two pharmaceutical giants found the 
possibility interesting. The topic in itself, developing new antibiotics and 
fighting antibiotic resistance, was, of course, important. With ENABLE, it 
was possible to try something new, to “establish a kind of semi-open innova-
tion concept in the antibiotic space” (Respondent 12; PC; EFPIA). It was also 

 
13 https://ec.europa.eu/transparency/regdoc/rep/1/2011/EN/1-2011-748-EN-F1-1.Pdf 
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an opportunity to collaborate closely with another large, well-established 
pharmaceutical developer (often called Big Pharma). GSK and Sanofi had no 
prior collaboration, at least not in the field of antibiotics, before this. This was 
also seen as a great opportunity: “So, we found that the offer was really at-
tractive because it was an opportunity to work with a Big Pharma with a good 
reputation in this field. Collaborate really transparently and really proac-
tively with big pharma. So, it was something interesting” (Respondent 18; 
PCC; EFPIA). Further, it was also seen as beneficial to be part of the antibac-
terial landscape in Europe, to get new contacts with SMEs and academic ex-
perts in the field. Moreover, there could be possibilities in licensing promising 
drug development programs that they would come in contact with in ENA-
BLE: “There was also the privilege to be part of the antibacterial force in 
Europe. Being in contact with SME, academy. Maybe in the end, some oppor-
tunities in licensing projects. There was a lot of attraction in this offer” (Re-
spondent 18; PCC; EFPIA). Thus, the two companies saw that there might be 
more long-term effects of ENABLE than just reaching its goals, namely that 
it might have broader effects on antibiotic development than just their own 
development offers: “There is a lot of early fairly interesting things being 
done, but it is too early for Big Pharma. Lack of resources and experience 
might hinder these efforts, but ENABLE can incubate these things and make 
Big Pharma interested in this” (Respondent 12; PC; EFPIA). 
 
Before moving on with the creation of ENABLE, GSK and Sanofi felt that it 
was important to have a formal collaboration in place. Both companies felt 
that there was a need to have a robust contract regulating the collaboration 
between them in place before the wider consortium was created: “We had to 
settle already a few IP rules and stuff like that. That are never in breach or 
contradicting with the overall ENABLE agreement, but we had to be more 
precise ahead of ENABLE. We had to go into more details and plan for more 
scenarios. Just to ensure that the collaboration can take place” (Respondent 
18; PCC; EFPIA). Generally, it was seen as problematic to enter ENABLE 
with a joint drug development program in ENABLE that could be terminated 
(4.6.3.2) without such a contractual agreement. One reason for this is that ac-
cording to the IMI rules for collaborative projects, EFPIA partners are not 
eligible to receive IMI funding. Instead, those EFPIA partners that participate 
in such a collaboration have to contribute with in-kind efforts. Contributing 
with the promised in-kind contribution would be difficult if the two companies 
did not have an active drug development program in ENABLE.  
 
For example, neither GSK nor Sanofi can work on the programs they have in 
ENABLE outside of ENABLE (or outside the collaboration between GSK and 
Sanofi after ENABLE is finished). This “rule” comes from IMI, which is also 
re-emphasized in the side agreement between GSK and Sanofi. 
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The two companies came to terms and signed a collaborative agreement in the 
end of 2012 that made them confident enough to accept the terms from IMI 
and have a joint drug development program within ENABLE. This agreement 
was tied to the establishment of what later came to be ENABLE. For example, 
neither company is allowed to work on any program they would have in EN-
ABLE outside of ENABLE, and neither company can work on any joint pro-
gram outside of their collaboration after ENABLE is finished. After this, in 
addition to GSK and Sanofi, two other EFPIA partners joined the EFPIA con-
sortia needed for IMI collaborative projects. These two companies were Astra-
Zeneca, another large multinational pharmaceutical developer, and Basilea, a 
medium sized pharmaceutical developer. 

4.4.1 The Call for proposals for ENABLE 
When the EFPIA consortium had been created, it was time to look for more 
partners to join the initiative. The rules for participation in IMI collaborative 
projects stipulate that in order to participate in an IMI collaborative project, a 
consortium has to be formed. This consortium has to include at least two 
EFPIA partners, and at least two legal entities, such as European SMEs or 
universities, which are eligible for IMI JU funding. The EFPIA partners must 
have a pre-established collaboration before the other partners join, and the 
EFPIA partners have to be associated with the topic(s). Each legal entity has 
to be independent from the other entities, meaning that they cannot have any 
kind of ownership ties over any other participating legal entity, or that any two 
legal entities are under the same formal or informal control.  
 
The intended purpose of the rules for participation in IMI collaborative pro-
jects is to make sure that there is a mix of actors that come together and work 
collaboratively. It also controls where the actors come from, so that EU tax-
payer money is not used outside of the EU public funding system. This is not 
something that is directly linked to the fulfillment of IMI projects, but a con-
sequence of IMI being part of the EU, and thus financed by taxes from EU 
members. Legal entities that are eligible for IMI funding are SMEs, non-profit 
organizations, universities, and research institutes.  
 
Thus, the EFPIA consortium that had been formed had to be complemented 
with other organizations before ENABLE could be created. In order to find 
these additional organizations, IMI sent out a Call for proposals in December 
2012,14 named Discovery and Development of new Drugs Combatting Gram-
Negative Infections.15 Both GSK and Sanofi helped IMI to write the Call for 

 
14 http://www.imi.europa.eu/news-events/press-releases 
15 http://ec.europa.eu/research/participants/portal/desktop/en/opportunities/fp7/calls/imi-call-
2012-8.html 
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ENABLE. With their expertise, GSK and Sanofi were able to let IMI know 
which expertise and capabilities were needed, how much, what the process 
looked like, etc. This had in turn major effects on what later became ENABLE, 
as the influence of the Call for ENABLE over the network was vast. 
 
The rationale for the Call, implicitly stated therein, was that “one of the major 
challenges in antibiotic discovery is not the identification of new targets, but 
the generation and optimization of novel molecular starting points (Hits and 
Leads) with a novel mode of action”16 (Innovative Medicines Initiative, 2012, 
p. 28). Therefore, the generation and optimization of molecules were central 
for ENABLE. This is clear from the objectives stated in the Call, where three 
out of the five objectives are connected to the optimization of molecules. In-
terestingly, ENABLE did not only have technical objectives. Optimization of 
a Lead is a highly collaborative and iterative process, but historically academ-
ics, SMEs, and industry partners have competed with each other instead of 
collaborating. Therefore, the Call for ENABLE also included objectives to 
“break down these barriers” (Innovative Medicines Initiative, 2012, p. 29) so 
that these key actors would interact with each other. The five objectives stated 
in the Call were: 
 

1) “Provide a unique platform to foster collaboration and exchange be-
tween private and public partners; 

2) Establish a vibrant drug discovery hub across Europe with the re-
source, skill and expertise to generate a pipeline of ‘Leads’ and ‘De-
velopment Candidates’ originating from private or public partners. 
This group should be large enough to prosecute [sic!] four Hit-to-
Lead and two Lead-to-Candidate efforts simultaneously; 

3) Identify three high quality, novel mode of action antibacterial Leads 
for the treatment of systemic Gram-negative infections; 

4) Identify two high quality, novel mode of action Development Candi-
date molecules for the treatment of systemic Gram-negative infec-
tions; 

5) Progress at least one novel mode of action Development Candidate 
into preclinical and Phase 1 clinical studies” (Innovative Medicines 
Initiative, 2012, p. 32). 

 
Looking more closely at objectives 1 and 2, which focus on collaboration and 
inter-organizational interaction, the two objectives were concerned with engi-
neering a new network with a specific aim. In other words, a new platform 
was to be created where actors could interact with each other, and they would 

 
16 A novel mode of action is when a molecule interacts with a new part of the biological target 
or a completely new biological target. This implies that the molecules developed in ENABLE 
are supposed to be highly innovative compared to the existing antibiotics.  
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focus on optimizing leads and development candidates originating from pri-
vate or public partners targeting the systemic treatment of infections due to 
resistant Gram-negative bacterial pathogens. In addition to these objectives, 
the Call also included four technical deliverables: 
 

1) “Three novel mode of action Gram-negative antibacterial Leads.  
2) Two novel mode of action Gram-negative antibacterial Development 

Candidates. 
3) 1-2 novel mode of action Gram-negative antibacterial ready for 

Phase 1 clinical trials, e.g. a Development Candidate with […] data 
packages to support progression to Phase 1 studies in human volun-
teers. 

4) 1-2 Gram-negative antibacterial agent which has been demonstrated 
to be sufficiently safe and well-tolerated at a dose and exposure that 
is predicted to be efficacious based on animal models of infection to 
progress to clinical trials in patient populations, and for which a via-
ble dosage form for further progression has been identified” 
(Innovative Medicines Initiative, 2012, p. 32). 

 
These leads and candidates are molecules at different levels of development. 
Transitioning from a lower level of development to a higher level of develop-
ment means, in short, that the molecule is more likely to be a drug. Decisions 
to progress a molecule to the next level of development are made based on 
data from key experiments.  
 
The Call for proposals was divided into two sub-topics: one focusing on the 
R&D platform (see Table 1) and the other on drug development programs (see 
Table 2). This meant that during the formation of ENABLE, two consortiums 
had to be mobilized (one for the R&D platform, and one with the drug devel-
opment programs – these two consortiums were later merged with the pre-
established EFPIA consortium to create ENABLE). The first sub-topic in-
cluded seven Work packages that combined project management, governance, 
resources, and expertise required to progress a portfolio of drug development 
programs.  

Table 1. Work packages in the first sub-topic of the Call for ENABLE 
Work package Name of Work package 
WP1 Project management, collaboration, and dissemination 
WP2 Portfolio Management Committee 
WP3 Drug Discovery Platform 
WP5A GSK/Sanofi drug discovery collaboration 
WP6 Delivery of Phase 1 ready antibacterials 
WP7 Phase 1 trials 
WP8 Partnering outreach 
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The core would be a Drug Discovery Platform (WP3), where scientists and 
experts (from different organizations) in drug development, with a diverse set 
of skills and expertise, would come together to create a fully functional drug 
development unit that could progress several drug development programs in 
both hit-to-lead and lead-to-candidate phases in parallel. Hit-to-lead programs 
could enter this platform as part of another Work package (WP4) and use the 
skills and resources of the discovery hub, supplemented with target or program 
specific efforts funded by WP4. WP5A is the pre-established drug develop-
ment program between GSK and Sanofi. In the Call, it was suggested that, due 
to resource constraints, only 4 hit-to-lead programs and 2 lead-to-candidate 
programs should be active at once. The Call further suggested a development 
process (drug discovery flow) that included key attributes for the molecules 
in the different parts of the development process (see Appendix 6).  

Table 2. Work packages in the second sub-topic in the Call for ENABLE 
Work package Name of Work package 
WP4 Delivery of novel Leads 
WP5 Delivery of development Candidates 

 
In short, the second sub-topic covered the key resources, that is, the molecules 
that were to be developed inside ENABLE. The molecules did not belong to 
ENABLE, as the organizations, called hit-owners in ENABLE, kept their IP. 
The drug development programs were then divided depending on the level of 
development that the molecules were at, at the time of the Call. That is, in 
either the hit-to-lead stage (WP4) or the lead-to-candidate stage (WP5).                

4.4.1.1 Choosing the winners 
R&D projects funded by IMI go through a two-stage submission and evalua-
tion process. In the first stage, expressions of interest are submitted to IMI by 
consortiums consisting of, for example, research institutions, universities, and 
SMEs, that is, organizations that are eligible for IMI funding. At the second 
stage, the consortia that had the highest ranked expression of interest is then 
invited to form a joint consortium with the pre-established EFPIA consortium. 
In the case of ENABLE, there were two consortiums chosen in the first step, 
as the Call had two sub-topics.  
 
Five different consortia applied to the first sub-topic, which was to provide 
the Drug Discovery Platform, including the seven Work packages described 
above in Table 1, and it was won by a consortium led by Uppsala University, 
Sweden. Six different consortia applied to the second sub-topic, which was to 
provide a portfolio of drug development programs described in Table 2, and 
it was won by a consortium led by the European Biotechnology Network, a 
non-profit organization that facilitates cooperation between professionals in 
biotechnology and life sciences in Europe. The two winning consortia were 
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selected in 2013; together with the pre-established EFPIA consortium, the fi-
nal structure and IP rights were negotiated and decided upon in the second 
stage of the IMI submission of the evaluation process. After the three consor-
tiums had merged and become one consortium, it was made up of 31 different 
partners (from now on called participating organizations). Of the 31 original 
partners, there were 15 public partners (universities, public research organiza-
tions), 13 private partners (three large multinationals and 10 SMEs), two non-
profit organizations, and one independent research center. The network started 
officially at the beginning of February 2014. Thus, it took more than two years 
from the initial discussions on ENABLE to the official launch. Table 3 shows 
all of the original members that joined the ENABLE network.  

Table 3. List of original participating organizations in the ENABLE network 
Participant name Type of organization Country 
Agencia Estatal Consejo Superior de In-
vestigacione Cientificas 

Research institute Spain 

Asclepia SME Belgium 
Aston University University UK 
AstraZeneca AB EFPIA partner Sweden 
Basilea EFPIA partner Switzerland 
Beactica AB  SME Sweden 
Biomol-Informatics SME Spain 
Cardiff University  University UK 
European Biotechnology Network Non-profit organization - 
Fundación Medina  Non-profit organization Spain 
GlaxoSmithKline  EFPIA partner UK 
Inspiralis Ltd SME UK 
John Innes Centre  Research institute UK 
KeytoLead AB SME Sweden 
Latvian Institute of Organic Synthesis  Research institute Latvia 
Molecular Discovery Ltd  SME UK 
National Medicines Institute Research institute Poland 
Northern Antibiotics SME Finland 
OT Chemistry  SME Sweden 
Redx Pharma SME UK 
Region Hovedstaden  Hospital Denmark 
Sanofi-Aventis Recherche & Dé-
veloppment 

EFPIA partner France 

Servicio Madrileno De Salud Health system administration Spain 

SP Process Development (now RISE) Research institute Sweden 
University of Barcelona University Spain 
University of Copenhagen  University Denmark 
University of Helsinki University Finland 
University of Liège University Belgium 
University of Oxford University UK 
Uppsala University  University Sweden 
VU University Amsterdam University Netherlands 



 94 

4.5 Governing documents 
There were two contracts that governed ENABLE and which had to be signed 
before ENABLE could start. First, there was a Grant Agreement. This contract 
was signed by the Project Coordinator (GlaxoSmithKline), the Managing En-
tity (Uppsala University), and IMI. In addition to the Grant Agreement, there 
was also a Project Agreement, which was a condition of the Grant Agreement. 
The Project Agreement was signed by all of the participating organizations in 
ENABLE, and without signing it an organization could not officially be part 
of ENABLE. Thus, by using the contractual agreements, it is possible also to 
demarcate what is the engineered network of ENABLE and what is not. That 
is, those who have signed the governing documents, and thus are part of EN-
ABLE, fall within the boundaries of the network for this thesis. In addition to 
these two contracts, the already mentioned IMI rules for collaborative projects 
had to be considered in the creation and implementation of ENABLE.  
 
The contractual agreements created a foundation for collaboration in a context 
where close interactions between universities, SMEs, and large pharmaceuti-
cal developers were lacking. With the industry’s heavy reliance on IP protec-
tion, collaboration between independent pharmaceutical developers is proba-
bly impossible without any contractual agreements: “At a very basic level, just 
the contractual framework, that everyone is contracted to ENABLE. The pro-
ject, all the IP, etc. is all pre-agreed upon. That contractual framework is an 
essential enabler. Otherwise, people would just not be able to talk to each 
other” (Respondent 21; Program leader (Hit-owner); SME). Thus, the con-
tractual agreements were fundamental for inter-organizational interaction 
within this network.  

4.5.1 Grant Agreement 
The Grant Agreement was the overarching contractual agreement between 
IMI, GSK, and Uppsala University (as the managing entity of ENABLE). The 
Grant Agreement included six appendices, one of which was called the De-
scription of Work (DOW). The DOW described the scope of ENABLE, and 
is the appendix of interest for this thesis, which is described below. It was also 
stated in the Grant Agreement that the participants had to have a project agree-
ment regarding the internal organization of the consortium.  
 
The Grant Agreement stipulated that the Project Coordinator (GSK) should 
ensure that each legal entity that was part of ENABLE acceded to the Grant 
Agreement as a participating organization. This included both rights and ob-
ligations established in the Grant Agreement. The scope of ENABLE was de-
fined by referring to the DOW. The duration of ENABLE was set to 72 months 
with a start date of February 1, 2014. However, ENABLE had a so-called ‘No 
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cost extension’ option, meaning that if there were still funds not spent toward 
the end of the network duration, ENABLE could apply for an extension. No 
further funds would then be allocated to the network, just more time. The 
Grant Agreement also defined reporting periods, which was how IMI kept 
track of ENABLE’s fulfilment of its contractual obligations toward IMI. The 
budget was also defined, but only in terms of IMI’s financial contribution. It 
was further stated that a project review had to be done at a mid-term stage of 
ENABLE. Ethical considerations were defined, as well as how to perform 
clinical research, and that all publications that came from ENABLE were to 
be published in open access, and how in-kind contributions from EFPIA part-
ners could be done outside EU member states (e.g., the contribution from GSK 
at their U.S. based operations). Thus, the Grant Agreement defined the bound-
aries of ENABLE, on a high level. The details of how ENABLE was to operate 
and the rules of behavior were described in the DOW (implementation) and 
the Project Agreement (rules of behavior).   

4.5.1.1 Description of work (DOW) 
Table 4 shows the key information about ENABLE, as stated in the DOW. 
The DOW is confidential as each development program’s scientific case is 
described in detail. However, it includes a lot of the formal control mecha-
nisms that are used in ENABLE, and thus contains a lot of valuable infor-
mation for this thesis.  

Table 4. Key information about ENABLE 
DURATION 6 years 
TOTAL 
BUDGET 

€82M 

FROM IMI €58.9M 
EFPIA IN KIND €22.9M 
GOALS Create a Drug Discovery Platform 

Optimize a variety of antibacterial candidates 
KEY OBJEC-
TIVES 

Identify three antibacterial leads 
Identify two antibacterial candidates 
Progress at least one compound into pre-clinical and phase 1 
clinical studies 

 
The DOW included most of the descriptions of what ENABLE would do, how 
it was to be done, and who was responsible. There were two overarching goals 
of ENABLE: (1) create a Drug Discovery Platform with the expertise and re-
sources to progress multiple antibacterial programs in parallel and (2) increase 
the overall pipeline in the antibacterial area by using this platform to optimize 
a variety of antibacterial programs (see Table 4 above). More specifically, the 
key objectives were to increase the overall pipeline of high quality, novel 
mode of action, medicines to treat serious systemic Gram-negative infections 
by identifying (1) three antibacterial leads, (2) two antibacterial candidates, 
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and (3) progressing at least one compound into pre-clinical and phase 1 clini-
cal studies. The overall concept of ENABLE, as described in the DOW, can 
be seen in Figure 6. 
 

 
Figure 6. Overall concept of ENABLE (from ENABLE Description of work) 

Program teams and Program Leaders, that is, the people managing the specific 
drug development programs (4.6.5), were charged to make aggressive plans 
and held to deliver them. Expertise from across the whole consortium helped 
through a series of cross-team meetings (see Table 17 in 5.3.2.1). Each disci-
pline (e.g., chemistry, microbiology), referred to as platform resources (4.6.4), 
was part of these cross-team meetings. Together, they ensured that the best 
possible strategies were implemented. The Portfolio Management Committee 
(4.6.3) had an overview of the portfolio and was charged with making resourc-
ing and prioritization decisions that are critical in drug discovery. Resources 
were to be reallocated and redirected to solve problems that arose. These re-
allocation decisions were to be made considering the consortium as a whole, 
not specific programs only. Programs not making appropriate progress were 
either enhanced (i.e., given more resources), if they were deemed to have high 
potential, or terminated, if they were deemed to have too many issues 
(4.6.3.2). The issue of terminating programs, which would be negative for the 
ENABLE portfolio, was mitigated by the possibility for new hit-owners to 
join ENABLE, which was addressed by open Calls for new partners (4.6.3.1).  
 
The DOW also included budgets, timelines, and milestones. It was more or 
less the entire plan for ENABLE. Descriptions of all the Work packages, 
which defined the structure of ENABLE (4.6), were also part of the DOW. In 
the descriptions detailed lists covering the Work packages tasks, milestones 
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and deliverables were included. For Work package 3 (Drug Discovery Plat-
form), for example, a long list of assays and experiments was included.  

4.5.2 Project Agreement 
The other main contract in ENABLE, the Project Agreement, governed the 
members’ interaction in ENABLE. The purpose of the Project Agreement was 
to facilitate the completion of the project in accordance with provisions of the 
Grant Agreement. It supplemented the contractual provisions of the Grant 
Agreement by providing specific details about the rights and obligations of 
the participants amongst each other. Participant here refers to “any individual, 
partnership, limited liability company, firm, corporation, association, trust, 
unincorporated organization or other entity party to the Grant Agreement and 
Project Agreement, including the Hit Owners.” To help the reader, participat-
ing organization is used when referring to an organization, and participant 
when referring to an individual member of ENABLE.  
 
It was stated in the Project Agreement that each participating organization was 
supposed to carry out the specifically allotted activities in the project, com-
plete its allocated work, and present any allocated project deliverable in a 
timely manner. There were justified delays for not delivering a project deliv-
erable, for example, when a participating organization, due to delays in ob-
taining the necessary data from another participating organization, was unable 
to complete its allocated work. Related to the inherent uncertainties in drug 
development, it was also stated in the Project Agreement that no participating 
organization was obliged to guarantee any particular result or to guarantee a 
successful outcome of the project. However, there was a statement in the Pro-
ject Agreement connected to each participants’ commitment, which states that 
each participant shall complete its allocated work with reasonable effort. The 
agreement also stipulated how sub-contracting could be done, that each par-
ticipating organization had to undertake its allocated work according to legal 
and ethical standards (for example, providing safe and healthy workplaces, 
not engaging in child labor, not discriminating, etc.). It also stipulated that 
research that involved the use of animals had to be carried out in accordance 
with regulations and ethical guidelines.  
 
To summarize, when undertaking the project, each participating organization 
had specific activities allotted to it which it was required to complete in a 
timely manner. It was acknowledged that the work to be carried out by one 
participating organization could be dependent on the work of another partici-
pating organization. Delays in carrying out the work were justified when one 
participating organization had not shared the necessary data with another par-
ticipating organization. Finally, there were no guarantees for any particular 
outcome or success of specific activities and deliverables.  
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4.6 The structure and management of ENABLE 
The structure of ENABLE is very much an outcome of what was stated in the 
Call for ENABLE. Compared to the suggested Work packages in the Call for 
ENABLE (see Table 1 and Table 2), only the names of the Work packages 
were different in ENABLE. Both the Project Agreement and the Description 
of Work described the structure and management of ENABLE, and comple-
mented each other. Simplified, ENABLE can be described as composed of 
three main parts: (1) the management, (2) the Drug Discovery Platform, and 
(3) the portfolio of drug development programs. More detailed, ENABLE was 
structured into eight different WPs. This was the same structure that was men-
tioned in the Call for ENABLE. The eight WPs were allocated within the three 
parts mentioned above (management, Drug Discovery Platform, portfolio). A 
short description of each WP and its planned timespan can be found in Table 
5.  

Table 5. Overview and timeline for each Work package in ENABLE. FTIH = first 
time in humans 
WP Objective Timeline 
WP1 – Consortium 
Management Of-
fice 

Manage and coordinate the delivery of 
ENABLE 

Throughout the 
project 

WP2 – Portfolio 
Management Com-
mittee 

Manage the portfolio of ENABLE Throughout the 
project 

WP3 – Drug Dis-
covery Hub 

Provide resources and platforms to de-
liver programs in WP4-WP7 

Throughout the 
project 

WP4 – Hit-to-Lead 
program 

Develop Hits into Leads to progress into 
WP5 

18-24 months 

WP5 – Lead-to-
Candidate program 

Develop Leads into Candidates to pro-
gress into WP6 

36-48 months 

WP6 – Pre-clinical 
development 

Deliver pre-clinical data packages to 
support Phase 1 FTIH study to progress 
into WP7 

12-18 months 

WP7 – Phase 1 
clinical studies 

Coordinate and execute Phase 1 studies 12-18 months 

WP8 – Partnering 
outreach 

Support ENABLE partners in business 
development activities 

From end of year 
three or when 
needed 

 
The ENABLE management included two Work packages, WP1 and WP2. 
WP1 was the Consortium Management Office (CMO) and WP2 the Portfolio 
Management Committee (PMC). In addition to these two WPs, from now on 
called management bodies, there was another management body, called the 
General Assembly (GA). The GA was not part of any Work package, and as 
such existed above or around the formal structure of ENABLE. The Drug 
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Discovery Platform, corresponding to WP3, was used to progress the pro-
grams to be developed within ENABLE, which was the ENABLE drug devel-
opment portfolio (WP4-WP7). WP8, partnering outreach, was coordinated by 
the CMO with GSK as the lead EFPIA partner, and focused on what could be 
done for the ENABLE drug development programs after ENABLE was ter-
minated. 
 
A visual overview of the different WPs and how they interacted can be seen 
in Figure 7. The figure also shows how ENABLE interacted with IMI and 
potential hit-owners. The arrows in Figure 7 visualize how the different parts 
of ENABLE interacted. The CMO interacted with all the different parts of 
ENABLE, as well as with IMI. The main interaction with IMI was through 
the annual reports and amendments to the Description of Work, which were 
done when new partners joined ENABLE. The CMO also handled all Expres-
sions of Interest (EoIs) from new potential hit-owners, as well as processes of 
finding new partners for the Drug Discovery Platform. Before each PMC 
meeting, the CMO collected all the presentations from hit-owners and sent 
them to the PMC. After the PMC meetings, suggestions and decisions from 
the PMC were transmitted to the hit-owners through the CMO. The hit-owners 
and the Drug Discovery Platform interacted within the drug development pro-
grams, in the core and program-team meetings. In addition, there were ad-hoc 
meetings between hit-owners and representatives in the Drug Discovery Plat-
form when needed. Furthermore, the PMC and hit-owners interacted during 
the PMC meetings where the hit-owners presented the latest developments in 
their drug development programs.  
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Figure 7. Overview of the ENABLE network and interaction paths. 

Now that all the main parts of ENABLE have been introduced, each part will 
be described in more detail.  

4.6.1 General Assembly 
The General Assembly (GA) included the principal investigator (the scientist 
in charge) from each participating organization, and each GA-member had 
one vote in the GA. Thus, the GA included as many people as there were par-
ticipating organizations. The GA met every 6 to 12 months, or as needed. The 
responsibilities of the GA can be found in Table 6. The GA was not really 
active in the day-to-day running of ENABLE.  
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Table 6. Responsibilities of the General Assembly 
Man-
agement 
body 

Responsibility 

General 
Assem-
bly 

Support the Project Coordinator (PC), Project Co-coordinator (PCC), 
and the Leader of the Managing Entity (LME) in fulfilling their obliga-
tions toward IMI 
Responsible for the financial and contractual matters 
Advise the PC, PCC, and LME on decisions to be made to solve any 
conflict within ENABLE 
Implement actions and decisions required by the PMC and CMO 
Advise the PC, PCC, and LME on knowledge and dissemination activi-
ties 

4.6.2 The Consortium Management Office – Work package 1 
The Consortium Management Office (CMO) was responsible for the day-to-
day running of ENABLE. The CMO dealt with project management and ad-
ministrative aspects of ENABLE, and, as can be seen in Figure 7, had a very 
central role in the ENABLE network. It included 13 different formal roles, but 
had a somewhat fluid membership as sometimes some CMO members had 
several roles, and at other times several individuals shared one role.  

Table 7. Roles in the Consortium Management Office 
Role Responsibility 
EFPIA Coordinator 
(PC) 

Overall scientific responsibility 

EFPIA Co-coordina-
tor (PCC) 

Support for EFPIA Coordinator 

Leader of the Manag-
ing Entity (LME) 

Responsible for allocation and distribution of IMI re-
sources 

Financial officer Support the LME, contact with network members on fi-
nancial concerns 

Alliance manager Help with contractual issues 
Project manager "Traditional" project management, role taken over by Pro-

gram manager and Alliance manager in 2018 
Program manager Oversees later stage programs (WP6 and WP7) 
Expression of interest 
manager 

Manages the process when new partners apply to ENA-
BLE 

External communica-
tion 

Responsible for e.g., ENABLE newsletter and other dis-
semination of ENABLE information 

Internal communica-
tion 

Coordinates communication within ENABLE 

Scientific Manager Handles scientific questions related to drug development 
programs 
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Overall, the role of the CMO was to support the other bodies within ENABLE 
(General Assembly, Portfolio Management Committee, Program Leaders, 
etc.) with project management, finance and administrative support. For a more 
detailed description of the responsibilities of the CMO (see Table 8). 

Table 8. Consortium Management Office responsibilities.  
Management 
body 

Responsibility 

Consortium 
Management 
Office 

Provide governance and management direction to ENABLE 
Manage interactions between the PL and the PMC to ensure no 
conflict of interest 
Monitor compliance of members with contractual duties to ensure 
that ENABLE’s contractual duties are executed 
Ensure that project progress is reported to IMI 
Design and implement dissemination plan and information shar-
ing within ENABLE 
Tracking all requests for access rights to data 
Coordinating the PMC and implementation of their decisions 
Collecting all relevant documents from the PLs and send these to 
the PMC in advance of the PMC meetings 
Communicate the PMC decisions back to PLs and implementation 
committee to ensure correct resourcing of programs 
Give feedback on financial implications and decisions on resourc-
ing to members 
Managing the open Call process for new members to join ENA-
BLE 
Monitor the effective execution of the activities described in the 
DOW by providing management tools for monitoring delivera-
bles, milestones, and finance 

 
As mentioned earlier, PLs (individuals responsible for specific drug develop-
ment programs) were not supposed to interact with the Portfolio Management 
Committee (PMC) directly outside of the PMC meetings. Instead, such inter-
actions were handled by the CMO. This means that the structure and control 
mechanisms in ENABLE hinder some organizations in the network to interact 
freely with each other, for example, they hinder any conflict of interest be-
tween the PMC members and the drug development programs. Conflicts of 
interest could include organizational affiliation (being part of the organization 
whose development program was evaluated) or technical similarities (part of 
an organization pursuing similar technology as the development program be-
ing evaluated). 

4.6.2.1 Project management 
The overall project was led by a Project Coordinator (PC), assisted by a Pro-
ject Co-Coordinator (PCC) and the Leader of the Managing Entity (LME). 
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The PC was accountable for the overall scientific progress of ENABLE. Glax-
oSmithKline held the position of the PC, Sanofi was the PCC at the start of 
the project, but the role was later taken over by Evotec AG, a medium sized 
biotechnology company (Sanofi and Evotec AG signed a transaction agree-
ment in June 201817 in which Evotec AG acquired Sanofi’s infectious disease 
research portfolio as well as its employees, thus taking over its responsibilities 
in ENABLE), and Uppsala University was the LME. The top management 
(Project Coordinator, Project Co-Coordinator, and the Leader of the Managing 
Entity) had support from two governance bodies: the Portfolio Management 
Committee (PMC) and the General Assembly (GA). These two governance 
bodies had in turn support from the Consortium Management Office (CMO). 
A more detailed description of the responsibilities for the PC, PCC, and LME 
can be found in Table 9.  

Table 9. Responsibilities of the Project Coordinator, Project Co-Coordinator, and 
the Leader of the Managing Entity. 
Role Responsibility 
Project Coordinator (PC) Instruct the LME on the allocation and distribution of the fi-

nancial resources from IMI 
Submit project deliverables to IMI 
Instruct members regarding due dates for project deliverables 
and collect them 
Share any information received from IMI with the LME 

Inform the LME before sharing information with IMI 
Project Co-Coordinator 
(PCC) 

Deputize and support the PC 

Leader of the Managing 
Entity (LME) 

Receive all payments made by IMI for ENABLE 
Take instructions regarding the allocation and distribution of 
IMI financial resources 
Ensure that all appropriate payments are made to eligible 
members 
Keep accurate accounts of the amounts and distribution of 
IMI funding 
Inform IMI of the distribution and dates of IMI funding 
Transmit to the PC the periodic cost statements from mem-
bers eligible for funding 

PC, PCC, LME Transmit any documents and information connected to ENA-
BLE to and between members 
Coordinate the progress of the technical work in ENABLE 

Oversee the contractually agreed audit regime 
Work with members to prepare and enter any non-disclosure 
agreements 
Review project deliverables before submission to IMI 
Review and endorse budget proposed by the PMC 

 

 
17 https://www.evotec.com/en/invest/news--announcements/press-releases/p/evotec-and-
sanofi-sign-definitive-agreement-to-combat-infectious-diseases-5695 
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The representative from each organization (GSK, Sanofi/Evotec, and UU) 
that held the role of PC, PCC, and LME could be changed by the GA, with 
the consent of IMI.  

4.6.3 Portfolio Management Committee – Work package 2 
The Portfolio Management Committee (PMC) was responsible for the overall 
prioritization of the ENABLE portfolio, for both new (potential) and existing 
programs. Thus, the PMC made decisions on whether active programs in EN-
ABLE should continue to receive funding and support from the Drug Discov-
ery Platform, as well as if new development programs that had applied to EN-
ABLE should join. The PMC worked with a three-month cycle, and the over-
all prioritization of the ENABLE portfolio involved three main activities (see 
Figure 8). The group had equal representation from public (non-EFPIA EN-
ABLE members), private (EFPIA ENABLE members), and external antibac-
terial drug discovery experts (non-ENABLE members). At the start of ENA-
BLE, the PMC included 12 people (four public, four private, and four external 
representatives). In 2018, this group was expanded to 15 people (five public, 
five private, and five external representatives).  

 
Figure 8. The portfolio management process and its main activities 

First, the PMC evaluated new Expressions of Interest (EoIs – applications to 
join ENABLE as a hit-owner with a drug development program or as a mem-
ber of the Drug Discovery Platform) and accepted or denied these applica-
tion(s). Second, they decided on the continuation or termination of funding of 
active programs. And third, the PMC validated Lead Declaration (LD), Pre-
Candidate Selection, and Candidate Selection (CS) criteria. For a more de-
tailed overview of the responsibilities of the PMC, see Table 10.  
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Table 10. Portfolio Management Committee responsibilities.  
Management 
body 

Responsibility 

Portfolio 
management 
committee 

Endorse the criteria that each program will propose to achieve in 
order to be declared a lead, development candidate, etc. 
Review and approve critical path/screening cascades proposed by 
the program teams, ensuring focus on critical path activities with 
clear go/no-go criteria 
Ensure that the network and its portfolio are managed effectively 
based on these go/no-go criteria 
Conduct regular reviews of ENABLE to ensure that the most 
promising programs are resourced adequately 
Approve milestones achievement 
Recommend termination of programs 
Determine when new hit-owners should be identified through 
open calls 
Review and approve all requests for access rights to data 
Determine the list of key contributor participants18 during candi-
date selection 

 
All voting members of the PMC had equal voting rights. To avoid conflicts of 
interest, PMC members were left out from receiving sensitive information and 
participating in discussions when conflict of interest existed. The PMC could 
make decisions with a majority vote, greater than two-thirds (2/3). However, 
when the PMC was to decide on the inclusion of a new program or the termi-
nation of funding to an existing program, the decision resided solely with the 
four/five external partners, who were to make such decisions by a majority 
vote of three-quarters (3/4).  
 
During the PMC meetings, PLs (4.6.5) and other key members of the drug 
development programs as needed provided updates of the progress against 
plans, plans for the coming time period, and the resources needed. After each 
PMC meeting, the drug development programs, especially the hit-owners, re-
ceived either information about their termination, or recommendations and 
feedback from the PMC as well as budget and resource allocation for the com-
ing three-month period, if the program was continued. Program teams were 
not to make contact directly with the PMC outside the scheduled PMC meet-
ings as to avoid any doubt of the PMs objectivity. Therefore, the results and 
recommendations from the PMC were communicated to the development pro-
grams and hit-owners by the CMO.  

 
18 Key contributors can receive financial reimbursement from the developer if the development 
program enters the market in the future. 
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4.6.3.1 Joining ENABLE 
Any organization that wanted to join ENABLE as a hit-owner had to fill in an 
Expression of Interest (EoI) (see Appendix 4). In brief, this template included 
11 questions that the applicant had to answer, including information about the 
organization, history of the development program, data about the molecule(s), 
and how some of the data were collected. Any known liabilities had to be 
presented, and a suggested development pathway for the program had to be 
included.  
 
When an EoI had been submitted, a couple of ENABLE participants were se-
lected, based on their competence, to take an initial look at the EoI, mainly to 
see if there were any crucial data missing. The potential hit-owner was then 
asked to send in a final EoI, with the missing data if that was the case. The 
final EoI was reviewed by two external experts, whose role was to make sure 
that the potential program fit the thresholds requested. The thresholds describe 
technological aspects, and could be found on the ENABLE webpage19 for any 
potential hit-owner. Potential programs that either fit or were very close to the 
thresholds, as well as showed high potential, passed this first “initial” review. 
EoIs that were rejected at this stage usually had large data gaps, old technology 
or known issues not stated in the EoI (for example, susceptibility to resistance, 
meaning that the bacteria would most likely rapidly become resistant to that 
molecule). Passing the external review, the potential hit-owner was invited to 
sign a confidentiality agreement that would enable them to get a copy of EN-
ABLEs Project Agreement. With this, the potential hit-owner would get an 
understanding of the legal basis upon which they would join ENABLE. Upon 
accepting this, the potential hit-owner was asked to develop a substantial set 
of data which was sent to the PMC. The PMC would, based on this set of data, 
make the final decision on whether to accept the program or not. When the 
PMC had accepted a program, the formal process of joining ENABLE started. 
This was quite bureaucratic, especially challenging for organizations that had 
never before been part of an EU funded project, as they had to be vetted as 
being eligible to receive EU funding. 
 
Not all organizations that joined ENABLE did so as hit-owners. When capa-
bility gaps were identified in ENABLE, new partners for the drug discover 
platform could be included. The process of joining ENABLE in these cases 
was similar to the one for hit-owners, with the PMC making the final decision 
of accepting the application or not. When organizations were sought after to 
join the Drug Discovery Platform, specific Calls were sent out. Thus, in con-
trast to hit-owners who, quite early in the life of ENABLE, could send in an 
Expression of Interest to ENABLE when they wanted to, this was not the case 

 
19 http://nd4bb-enable.eu/open-calls-1-1 
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for those joining the Drug Discovery Platform, who could join only after re-
sponding to a competence-specific and targeted Call.  
 
The first open Call for additional programs to join ENABLE took place im-
mediately following the start of the project. Additional open Calls were to be 
decided by the PMC, depending on the ENABLE portfolio. During the first 
year of ENABLE, there were very few development programs accepted by the 
PMC (5.1), which led ENABLE to eventually start considering new applica-
tions continuously, instead of when the PMC deemed it necessary.  

4.6.3.2 Termination of ENABLE programs 
Funding for the development programs in ENABLE could be terminated for 
several reasons. If there were clear go/no-go criteria that the hit-owner had 
been able to decide upon, then programs could be terminated when reaching 
such no-go criteria. Some hit-owners have done so and then suggested to the 
PMC that their own program should be terminated, which was accepted by the 
PMC on several occasions. Further, if the PMC judged that a program had an 
unacceptable low probability of success, they would suggest that the program 
be terminated. This was always data-driven, but it did not have to be one spe-
cific “thing.” If there were data that showed that a compound being developed 
was highly toxic, then that would be a specific data point, which could lead to 
termination. However, there could also be a lot of smaller things that together 
painted a picture of a low probability of success. A program that showed those 
characteristics might have had to go back to more basic science to solve some 
of the issues, and would then be terminated within ENABLE, as that kind of 
early-stage development was outside the scope of ENABLE. The decision to 
terminate a program was suggested by the PMC as a whole, but the actual 
decision to terminate a program was always made by the external PMC mem-
bers.  
 
When a development program in ENABLE was terminated, the hit-owner was 
still a member of ENABLE. As members of ENABLE, they still had access 
to the information sharing infrastructure and were included in relevant com-
munication. In theory, these participating organizations could contribute to 
ENABLE by performing activities if their expertise was needed. In practice, 
however, this was not happening for most of the former hit-owners. Some 
were nevertheless still active to some degree, mostly as a way to foster rela-
tionships and keeping tabs on the development and progression that was made. 
In addition, if a former hit-owner, or any other member of ENABLE, wished 
to apply to a potential development program, they did not have to go through 
the process of becoming a full member of ENABLE again. Thus, once an or-
ganization had entered ENABLE, the process of getting a drug development 
program up and running within ENABLE would be easier.  
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4.6.4 Drug Discovery Platform – Work package 3 
The Drug Discovery Platform included seven so-called platform resources 
(see Table 11). These platform resources represented the different scientific 
disciplines and capabilities needed to progress drug development programs in 
ENABLE. Each platform had what was called a platform leader, who was re-
sponsible for the overall coordination between the participating organizations 
within each platform resources. Table 11 also shows the number of sites (ge-
ographical locations) that each platform resource had, as well as the amount 
of resources (in Full-Time Employees, FTE). These groups were to meet reg-
ularly to facilitate intra-discipline and cross-program learning.  

Table 11. Platform resources in the Drug Discovery Platform 
Expertise Number of sites Full-Time Employees 
Chemistry 5  30 
Compound management 1  1 
Analytical Chemistry 2  2 
Microbiology 4  10 
In vitro/in vivo/safety 5  8 
Modelling 1  2 
Pharmaceutical development 1  4 

 
All organizations in the Drug Discovery Platform were part of the platform 
due to their capabilities and expertise in the different scientific disciplines 
(platform resources) they belonged to. Chemistry, microbiology, and in 
vitro/in vivo/safety were the largest platform resources, in terms of FTEs (full-
time equivalent or employees). Chemistry was by far the largest one, with 30 
FTEs, including both compound management and analytical chemistry. Mi-
crobiology was the second largest with 10 FTEs and then in vitro/in 
vivo/safety with 8 FTEs. Pharmaceutical development had up to 4 FTEs and 
the modelling resource had 2 FTEs. The chemistry and microbiology re-
sources were more “generic” compared to the in vitro/in vivo/safety resources. 
This means that a development program that needed some chemistry resources 
could get more or less the same expertise from any of the organizations (sites) 
that were part of the chemistry platform resource, and the same for the micro-
biology resources. In the in vitro/in vivo/safety platform resource, however, 
each organization included was more specialized. For example, in vitro stud-
ies were done at one site, and two different in vivo studies were done at two 
other sites.  

4.6.5 Drug development programs – Work packages 4-7 
Organizations that joined ENABLE with a drug development program were 
called hit-owners. The number of the Work package described which stage in 
the development process the drug development program was in. WP4 
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programs were in the hit-to-lead stage, WP5 programs in the lead-to-candidate 
stage, WP6 programs in the pre-clinical stage, and finally WP7 programs in 
the clinical (Phase 1) stage. That is, the higher the number of the Work pack-
age, the further along the development process was in the drug development 
program.  
 
Each drug development program was managed by a PL, who was a representa-
tive from the hit-owner, and a PCL, who was a scientist from the Drug Dis-
covery Platform. As a representative from the hit-owner, it was the PL who 
had right to make the final decision on how to progress the programs. The 
main responsibility of the PL and the PCL was to progress the development 
program. For a more detailed description of the responsibilities of the PL see 
Table 12. 

Table 12. Responsibilities of the Program Leaders  
Role Responsibility 
Program 
Leader 
(PL) 

Driving programs both scientifically and ensuring smooth collabora-
tion within the program team 
Report program achievements and progress to the PMC and the GA 
Interact with other PLs to enable key learnings to be disseminated 
across ENABLE 
Chairing discussions within the program team concerning inventorship 
when new patents are to be filed 
Hosting ENABLE consortium meetings where programs are discussed 
at the scientific level, open to all participants, to: (1) enable cross-ferti-
lization between programs, (2) allow focused problem solving, and (3) 
make best use of the ENABLE expertise 

 
Program teams were assembled for each active program in ENABLE. Partic-
ipants from the Drug Discovery Platform could be part of several program 
teams, and one participating organization could be active in several programs 
in ENABLE at the same time. As participants (from the Drug Discovery Plat-
form) could be part of several program teams, the boundaries between the de-
velopment programs and the Drug Discovery Platform became quite blurry. 
The PL was not able to choose the team assembled for their program or how 
much ENABLE resources were to be used for the specific program. It was the 
platform leaders inside the Drug Discovery Platform that chose the teams. 
However, the PL had to formally accept the suggested participants before they 
were included in the core team (but not for the other, broader, program team). 
For the financial resources from IMI, this was negotiated and decided upon in 
discussions when the hit-owner had been accepted to join ENABLE, and had 
to be approved by IMI (through an amendment of the Description of Work).  
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When a program entered ENABLE, a program charter was created (see Table 
13). This charter described the stage of development of the program, its ob-
jectives, outcomes, and deliverables and milestones.  

Table 13. Program charter - template, developed by ENABLE 
Program charter 

ENABLE_Programme X 
Phase of development   
Program Leader (PL) Program Co-Leader (PCL) 
Program Objectives/Outcomes/Deliverables 
Current objectives: 
Deliverables: 
Planned Start & End Dates: 
Key Deliverables Key Milestones 

    
Program Team Structure/Organization 
Program Leader: Program Team Members: 
Program Co-Leader: In addition to the program core team 

Program Manager:   
Program Core Team: 
EFPIA Advisors: 

 
Also included in the program charter was a description of the responsibilities 
for the different roles (Program Leader, Program Co-Leader, Core Team 
Member, and Program Team Member) as well as the kind of, and frequency, 
of meetings that were expected to be held in the development programs (see 
Figure 9).  
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Figure 9. Program charter – responsibilities and meetings, developed by ENABLE. 
PTM = Program team meetings 
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Finally, the program charter included a table regarding decision-making au-
thority and where such decisions were made (see Table 14). As can be seen in 
Table 14, the decision-making in the core team was connected to the daily 
progression of the drug development programs, which included the planning 
of activities to fulfil the PMC recommendations (and also the implementation 
of these plans).  

Table 14. Decision-making authority for drug development programs in ENABLE 
Decision Decision Maker Forum 
Funding of next cycle PMC PMC meetings 
Transition to next phase of development PMC PMC meetings 
Termination of programs PMC PMC meetings 
Detailed plan to meet pre-determined 
criteria and to fulfil PMC recommenda-
tions 

Core team Core team meetings 

 
The program charter thus described the structure and organization of the pro-
grams by appointing participants in ENABLE to the two groups around the 
program: the core team and the program team. The core team consisted of 
people from ENABLE, mainly the Drug Discovery Platform, and the hit-
owner, and together they were supposed to have the competences needed to 
progress the program. The core team was then complemented with the pro-
gram team. The program team included a wider range of experts from the 
whole ENABLE consortium. This group was larger than the core team, as the 
core team was also part of the program team. The participation of program 
team representatives was often dependent on the agenda for the meeting, 
which made this group much more fluid as well as makes it difficult to say 
how many participants actually were included in the program team at any one 
time. The program team contributed mostly with advice and strategic guid-
ance.  
 
Inter-organizational interaction within the drug development programs was 
very much controlled by the program charter. The program charter included 
which participating organizations were part of the core and program teams. 
Further, the goals and objectives of the development program were stated very 
clearly in the program charter. This also led to role assignment, as each par-
ticipant in the core team represented discovery platform resources. For exam-
ple, a participant from an organization that performed chemistry had the role 
of chemist. When any chemistry activities were to be done in a development 
program, this person would automatically be responsible for that activity (un-
less there were several chemists in the program). This could, of course, be 
more complex, as there are many different kinds of chemistry, etc. The prin-
ciple is however still the same. In addition, flowcharts were often used to co-
ordinate work between the program members. Again, the participant that 
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represented the organization that could perform an assay would then be re-
sponsible for making sure that data were gathered with that specific assay. The 
role and responsibilities of the PL is also described in the program charter (see 
Figure 9). Table 15 shows the specified roles (mainly based on scientific dis-
cipline) that can be assembled in the core teams. Not all programs needed 
every discipline, mainly depending on what stage of development the program 
was in.  

Table 15. Core team representation by scientific discipline 
Program Core Team representatives 
Lead 
Co-Lead 
Project management and advice 
Medicinal chemistry 
Biochemistry 
Computational modelling 
Microbiology 
In vitro Absorption, Distribution, Metabolism, and Excretion (ADME) 
In vivo Pharmacokinetics (PK), tolerability, and bioanalysis 
Pharmacokinetics/Pharmacodynamics (PK/PD) modelling 
Ion channels 
In vivo efficacy 
In vivo safety 
Chemistry, Manufacturing, and Control (CMC) 
Clinical Development and Regulatory Affairs 
EFPIA advisors 

The PL was asked to define go/no-go criteria for the program, and was ac-
countable for the timelines, deliverables, and milestones set up for the pro-
gram. However, this was done in accordance with the PMC recommendations, 
which was a way for ENABLE to steer the development process. In addition, 
the PL was responsible for setting up both core and program team meetings, 
as well as connecting key people between the hit-owner and the Drug Discov-
ery Platform. This was also an example of how ENABLE steered interaction. 
As can be seen in the last point of responsibility for the PL (Figure 9), there 
was some flexibility for the hit-owner to subcontract studies that could not be 
done or were not available within ENABLE. Noteworthy that the hit-owners 
were always free to do this. However, only when the studies needed were not 
available within ENABLE could the hit-owner use ENABLE funding for sub-
contracting. The PCL, in addition to assisting the PL and acting as a deputy, 
worked as a boundary spanner between the hit-owner and the rest of ENABLE 
(Drug Discovery Platform and ENABLE management), which is another ex-
ample of how ENABLE steers interaction within the network. The communi-
cation between the drug development program and the Drug Discovery Plat-
form was also done by core team members, who were responsible for 
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communicating the resource needs of the program to the platform resource 
they represent, as well as the availability of resources in the platform resource 
to the drug development program.  
 
Both core and program team members were responsible for performing activ-
ities in accordance with the plans and timelines decided upon in the develop-
ment program (decision-making authority connected to the progression of a 
drug development program in ENABLE can be found in Table 14). However, 
the core team was also part of developing plans to meet pre-determined criteria 
set by the hit-owner, and fulfil the PMC recommendations. It is important to 
remember here that the pre-determined criteria were also influenced by the 
PMC, as mentioned above. As seen in Figure 9 and mentioned above, both 
core and program team members were assigned by the platform leaders. The 
PLs had some influence over the core team members’ assignment, as the PL 
had to accept the representatives assigned by the platform leaders.  
 
The requirement for the core team and program team to hold recurring meet-
ings was also part of the engineered network, as these requirements influenced 
how organizations in the network interacted. It is stated in the program charter 
that core team meetings were to be held every Monday, and program team 
meetings at least once a quarter, preferably one to two weeks before the PMC 
meetings. From the interviews, it became clear that this was not really how 
often the meetings were held. Most core teams seem to have met every second 
week. And once a month, one such meeting included the whole program team.  

The PMC was the final decision-maker for the most influential decisions, such 
as continued funding or termination of development programs, which was 
stipulated in the Project Agreement. The only point that the core team, and in 
the end the PL and hit-owner could decide, was the plans regarding how to 
progress the development program. This was, of course, no small thing; in 
fact, it was the most important decisions in order to actually progress the pro-
grams. However, the decisions made by the PMC had much more influence 
over the network of ENABLE. That is because its decisions included accept-
ing new organizations into the network, as well as terminating funding for 
development programs, which had the effect that some organizations (most 
often hit-owners) became inactive in the network. This affected the structure 
as well as the number of active actors in the network. Further, it also influ-
enced the resources available and the activities that could be performed.  

4.7 The economic model 
There was a special economic model used in ENABLE, which roughly speak-
ing had two main characteristics. First, IMI did not fund 100% of the activities 
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done in ENABLE, meaning that there was some co-financing by all partici-
pating organizations. Second, IMI only funded activities that were focused on 
the completion of ENABLE objectives. How this worked was that hit-owners 
were pre-financed with an initial release of money covering six months; there-
after, following each PMC meeting, funding for another three months was re-
leased. The rest of the consortium, except for the EFPIA partner, received in-
terim payments that covered 12 months, and. following the approval of ENA-
BLE’s yearly report, funding for the next 12 months was released. Uppsala 
University, that is, the managing entity, managed the financials in ENABLE. 
All pre-financing was a loan from IMI, and the actual costs were then reported 
each year. Also noteworthy that to be an eligible cost, the expense had to be 
necessary for the execution of the project.  

4.8 Summary and reflection 
In this chapter, the creation and management of ENABLE has been described. 
It started with the initial discussions between GSK, Sanofi, and IMI that led 
to the Call for ENABLE, the main mobilization of actors to the network. With 
this Call, partner selection for diversity of knowledge was used as control 
mechanisms. The chapter also covered the governing documents and their re-
spective influence, which controlled the inter-organizational interactions. The 
concept of ENABLE was described, as was also its structure (the Work pack-
ages), the three-monthly Portfolio Management Cycle, as well as the respon-
sibilities of the different bodies of ENABLE as well as the different roles that 
existed. With the WP structure and the roles and responsibilities assigned to 
the various actors, coordination was controlled, while the PMC cycle made 
sure that the drug development programs progressed toward the network goals 
and objectives. The chapter described the drug development programs, as well 
as the teams assigned to them. The ‘Team Assignment’ again controlled 
knowledge diversity. Finally, the economic model was presented, which 
“forced” inter-organizational interaction, controlling that participating organ-
izations did not act in their respective silos. In the next chapter, I will show 
how the control mechanisms also created conditions for inter-organizational 
interaction, despite the lack of interaction history and trust between the actors. 
I will also show how the tight control exerted on the entry of new partners led 
to a lack of activity at a certain moment. Further, I will describe how the pos-
sibility of termination of drug development programs led to stress and rushed 
activities.  
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Chapter 5. Effects of control on inter-
organizational interaction 

- “We thought that when we wrote the original application that this 
would be great, all the programs will be accepted that we found and 
it would be fine. But almost all of the programs that we found were 
failed immediately by the PMC” (Respondent 5; CMO member; Non-
Profit Organization). 

 
 
 
 
This chapter highlights the inter-organizational interaction that occurred in 
ENABLE and the effects from the “rules of ENABLE”, that is, the control 
used by ENABLE to steer the network toward its objectives, which was cov-
ered in Chapter 4. 
 
The chapter starts at the very beginning of ENABLE, and what happened at 
the very first Portfolio Management Committee (PMC) Meeting in 5.1. The 
decisions made at this meeting had some interesting and surprising effects on 
the network, amongst others a lack of inter-organizational interaction. Follow-
ing that, “engineered interaction” in ENABLE is described in 5.2, which in-
cludes how activities and resources are combined in ENABLE, as well as how 
some of the control mechanisms “force” interaction. I will also cover how the 
engineered interaction in ENABLE leads to new contacts and new collabora-
tions outside of ENABLE. The coordination of inter-organizational interac-
tion in ENABLE is described in 5.3, including the use of formal roles and 
Work packages. The chapter ends with how the network is able to focus on 
the network objectives, and the use of temporality as a control mechanism to 
achieve such a focus, covered in 5.4. After each section follows a short sum-
mary and reflection.  

5.1 Input control and a lack of interaction 
At the very start of ENABLE, in February 2014, one of the first actions was 
that the PMC reviewed the seven drug development programs that joined the 
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network in the Call for ENABLE (sub-topic two). To most participants’ sur-
prise, only three programs were accepted by the PMC at this meeting. This 
was especially surprising for the coordinator of the consortia that applied to 
the second sub-topic (portfolio of drug development programs) in the Call for 
ENABLE. She had the understanding that every development program that 
they found would be accepted: “We thought that when we wrote the original 
application that this would be great, all the programs will be accepted that we 
found and it would be fine. But almost all of the programs that we found were 
failed immediately by the PMC. So, we were hunting for expressions of inter-
est a lot harder than we thought that we would have to” (Respondent 5; CMO 
member; Non-Profit Organization). The PMC’s decision to only accept three 
programs had two major effects on the network. The first effect was in the 
Drug Discovery Platform, where the lack of key resources, in the form of de-
velopment programs and molecules, made many participating organizations 
inactive for the first year or so (5.1.1). The second effect was in one of the 
management bodies of ENABLE, the Consortium Management Office 
(CMO), which had to put more effort into finding new hit-owners and con-
vince them to apply to ENABLE (5.1.2).  

5.1.1 A lack of key resources 
The first major effect from the PMC decision at the very first PMC meeting 
was that there was a lack of key resources in ENABLE; without any molecules 
to develop, many participating organizations had nothing to do within the net-
work: “Up to now, the issue has been that we have not been running at full 
capacity. We have chemistry sites that have not been active at all, and you 
know it is a frustration, many, we have many partners with assets that, prob-
ably are, you know, getting frustrated or forgetting that they are even partners 
because they never have been called on to do anything” (Respondent 2; CMO 
member, PMC member, and Drug Discovery Platform leader; University). 
This lack of resources affected organizations in the Drug Discovery Platform 
the most. Compared to the management bodies in ENABLE, the Drug Dis-
covery Platform was dependent on the existence of drug development pro-
grams if they were to be active in ENABLE: “The whole ENABLE process 
was lacking these hit-owner programs. There were more chemistry groups 
available than there were programs. For example, the University of X and 
University of Y, we waited for quite a long time before we could enter so we 
could have something to do and get permission to hire the post doc to do ac-
tual work as there was nothing to do. As they lacked approved hit-owner pro-
grams” (Respondent 22; Platform member; University). 
 
The lack of key resources, that is, development program molecules, had two 
add-on effects: lack of activities and difficulties in hiring for the organizations 
in the Drug Discovery Platform. The lack of activity made it difficult to plan 
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ahead for some participating organizations. For example, organizations that 
had planned to be active in ENABLE could be obliged, quite suddenly, to find 
other activities for some of their employees: “I think that the first year was 
very difficult because we were sure that we would have much more work in 
the beginning. The first year showed that it is not so easy to find the companies 
that would like to go in to ENABLE and use this kind of collaboration to work 
on their compounds. So, I think that this was one thing that was difficult for 
all of us. Later on, it started to be much better because more companies are 
involved and we really have now 100% involvement in the project. So, it is 
better because we have the work for the people that are involved and it is much 
easier to plan all the activities” (Respondent 16; Platform member and PCL; 
Research Institute).  
 
This highlights a special challenge for many academic partners involved in 
ENABLE, that is, how easy or difficult it is to move employees around on 
different projects. Many employees within academia are fully dependent on 
external funding, and this funding can be more or less individual. Moving 
people around on different projects, thus, is not really feasible, at least not to 
the extent it is feasible within industry: “And I think this speaks of one of the 
problems of this consortium. That it is run very much along drug company 
lines. I think it is imagined that you have a lab with a bunch of people and 
people put on and remove projects quite easily. That is not the case in an 
academic lab. You also have careers and they are accustomed to working on 
a project for two or three years” (Respondent 9; Platform member; Research 
Institute). It was hinted above that the industrial way of doing R&D in ENA-
BLE was more problematic for academic partners. With the lack of drug de-
velopment programs in the ENABLE portfolio, the industrial way of doing 
R&D was even more problematic for academic actors.   

5.1.1.1 Difficulties in hiring 
The lack of activity also made it difficult, again especially for academic part-
ners in the Drug Discovery Platform, to hire people with funding from ENA-
BLE. As organizations in the Drug Discovery Platform were dependent on hit-
owners and hit-owners could have their ENABLE funding terminated, it was 
difficult to offer any long-term employment with ENABLE funding: “Herein 
lies one of the problems of ENABLE. So, I need to back up a little on this. 
Originally, the program only allowed employment for people for six months. 
And we had to argue very vigorously to employ a post doc for two years from 
the beginning. […] And that I would not be able to recruit anyone of high 
standard unless I could offer at least a two-year contract” (Respondent 9; 
Platform member; Research Institute). Other respondents have mentioned 
how they refrain from hiring anyone at all, instead doing more work them-
selves. Another respondent mentioned how two post-docs that were hired with 
ENABLE funding are fully dependent on there being activities allocated to 
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them from ENABLE. As soon as the ENABLE funding stops, these two post-
docs will have their employment contract terminated. In such a case, the em-
ployer would need other sources of funding if they want to make the employ-
ment more secure. This challenge is quite unique, even for projects with IMI 
funding: “Most IMI programs, they know exactly how much money they are 
getting and they have a budget and they hire post-docs and Ph.D. students. 
We don’t do that in ENABLE. We have a program that starts. We say to them 
that they get six months money to start with and then every three months you 
get reviewed by the PMC and we give you another three months of money. It 
is very difficult to hire good post-docs and good people to work, which makes 
it very difficult for academics. It means that their institution has to commit. 
We say to them that it is much easier if you already have someone in your lab 
that could move on to the ENABLE project. So, they can go back to their other 
work. Hiring people just for ENABLE, that is difficult. That has been one of 
our biggest challenges. It is a challenge that we have what other IMI projects 
do not have” (Respondent 11; CMO member; EFPIA).  
 
The difficulties of hiring were not only because of the possibility of termina-
tion of drug development programs. It also had to do with the economic model 
used in ENABLE, namely how actors were reimbursed. This also connects to 
the issue that there were not enough drug development programs active in the 
beginning of ENABLE. As participating organizations were reimbursed for 
activities performed, and it was the hit-owners that allocated activities in most 
cases (the exception being in the management bodies), it was impossible to 
perform activities if no activities were allocated. And without performing ac-
tivities, no funding. Generally, most participants seem to understand that there 
is a need for this kind of control over the programs, but also stress that it is 
challenging for academic partners. 

5.1.1.2 Lock-in effects from the IMI rules for collaborative projects 
In contrast to the lack of interaction that was a result of some of the input 
control in ENABLE, the IMI rules for collaborative projects, specifically the 
rule that requires EFPIA involvement and their in-kind contribution, seems to 
have had an effect of continued interaction, almost a lock-in effect, for GSK 
and Sanofi. 

 
GSK and Sanofi joined ENABLE with a drug development program at the 
very start of ENABLE. This was more or less a prerequisite for the initiation 
of ENABLE. This program was later terminated by the PMC after suggestion 
for termination by GSK and Sanofi themselves. When this first program was 
terminated, a lot of effort was put into finding a new program that could be 
included in the ENABLE portfolio. The IMI rules for collaborative projects 
could have had an influence over the decision to find another development 
program. It was stated by one GSK respondent that they might have trouble 
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contributing with all their promised in-kind contribution if their development 
program was terminated. The same respondent also mentioned that their con-
tribution might even be more than what was promised if their program pro-
gressed throughout the whole duration of ENABLE. Either way, it seems that 
the IMI rules for collaborative projects had a lock-in effect, in combination 
with the contractual agreements and EFPIAs in-kind pledge.   

5.1.2 Finding new potential hit-owners 
Because there suddenly was a lack of development programs in ENABLEs 
portfolio, extra efforts had to be made to find new potential hit-owners that 
could join ENABLE. However, at the start, the ENABLE initiative had to 
build up trust and make themselves known to the antibiotic drug development 
community. This was in itself challenging. For example, the inclusion of 
EFPIA partners made smaller companies suspicious and afraid that the larger 
companies would steal their ideas: “Some companies became aware of us but 
were suspicious of the involvement of Big Pharma and whether or not they 
were just going to steal their ideas. So, I think we have over the first year been 
in the process of building up trust. Let them see that there are actually com-
panies working here, they feel confident enough that their IP is protected” 
(Respondent 2; CMO member, PMC member, and Drug Discovery Platform 
leader; University). Thus, during the first year, the CMO had to build up pro-
ject dissemination capabilities that would help them to spread information 
about ENABLE. It was not until the second year that the CMO was able to 
focus more specifically on finding new hit-owners. Of course, information 
about the initiative did also come out during the first year, when Expressions 
of Interest (EoIs) were received, and new hit-owners were accepted already in 
the first year.  
 
In the second year of ENABLE, efforts were made to identify and target com-
munication to potential hit-owners. The focus was on European SMEs. A 
spreadsheet was created using partnering information, recommendations, and 
literature searches. In total, around 70 European SMEs were identified. How-
ever, not all of these SMEs had development programs that would fit with the 
goals and inclusion criteria of ENABLE (e.g., targeting gram-negative bacte-
ria with a novel mode of action). It was also discussed whether similar efforts 
should be made to identify academic researchers who had drug development 
programs that could be included in the ENABLE portfolio. However, identi-
fying such groups was deemed too complex and time consuming, and the idea 
never materialized. Again, there were still academic groups that became aware 
of ENABLE, and there has been several hit-owners during the life of ENA-
BLE that came from universities.  
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After identifying these European SMEs, the CMO also realized the limited 
number of potential hit-owners eligible to join the network: “I think for us the 
biggest problem was discovering, or exploring, the size of the pool within Eu-
rope and discovering that it is not 100s or 1000s of companies out there. As I 
said, we’ve had almost 60 expressions of interest. We know there are some 
others out there, but it is not 100s” (Respondent 2; CMO member, PMC mem-
ber, and Drug Discovery Platform leader; University). Thus, another effect of 
input control in ENABLE is the constraints of potential hit-owners. This is 
especially risky for a network such as ENABLE due to the possibility of ter-
mination of drug development programs. That possibility creates a depend-
ence on actors external to the network. Or more precisely, it creates a depend-
ence on external actors to join the network. As mentioned in the quote above, 
discovering the size of the pool was seen as a major problem, as the number 
of potential hit-owners does not seem to have been known when creating EN-
ABLE: “the IMI rules were set up and said that Europe and Europe alone is 
the real limitation. I understand that you don’t want to fund say American 
researcher with European taxpayer money, but you know, you could have 
made a case, if you realized this, saying maybe we could fund research from 
less developed countries” (Respondent 2; CMO member, PMC member, and 
Drug Discovery Platform leader; University).  
 
Thus, the issue of finding new hit-owners was further complicated by another 
input control mechanism: the IMI rules for collaborative projects, specifically 
the part regulating members geographically. As the knowledge of ENABLE 
spread, organizations outside of the EU started to show an interest in the ini-
tiative. However, as the rules for IMI collaborative projects only accept or-
ganizations from EU member states or countries associated with the Seventh 
Framework Program, these organizations had to be turned away: “we are con-
strained by the fact that we are limited to Europe. And so, as we made people 
in general aware, many American companies became interested and we had 
to explain to them that unfortunately this is European taxpayer money and we 
have these rules we have to follow here” (Respondent 2; CMO member, PMC 
member, and Drug Discovery Platform leader; University). 

5.1.2.1 Changing the open Call process 
During the second year, two major changes were made, resulting in more Ex-
pressions of Interests (EoIs) reaching the Portfolio Management Committee, 
and keeping the ENABLE portfolio to a desired size. First, a so-called Mate-
rial Transfer Agreement (MTA) was implemented. The mechanism had two 
aims: first, to confirm activity levels from programs approved for funding by 
the PMC, and second to support promising internal and external programs that 
had limited data gaps in the EoI stage. Together with the new dissemination 
strategy, this led to a more efficient application process, with more EoIs pass-
ing the external reviewers and successfully reaching the PMC. Further, the 
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EoI mechanism was also changed, from a fixed deadline protocol to a rolling 
deadline for the open Calls, which were evaluated as soon as they were sub-
mitted. This was a response to the significant workload condensed over short 
time periods associated with the fixed deadline, which affected the ability of 
the CMO to process and develop EoIs satisfactory for the PMC. This change 
allowed more comprehensive support for each EoI with a positive impact on 
EoI quality. 

5.1.3 Summary and reflections 
For ENABLE, the lack of hit-owners challenged the key objectives of the pro-
ject and put even more pressure/reliance on external actors to join ENABLE. 
That there was no pre-defined technology to be developed in ENABLE, in the 
sense that ENABLE was not created around a specific molecule or a single 
actor trying to progress a development program, was supposed to be mitigated 
by the initial call for a portfolio of drug development programs. When almost 
all of these programs were not accepted for funding by the PMC in the very 
first meeting, ENABLE was forced to rely much more on getting new pro-
grams to join the project. Of course, due to the inherent uncertainty of drug 
development, it was already assumed that new partners had to be found that 
could fill the portfolio if the “original” programs would be terminated within 
the project. However, the strategy had to be altered as the original programs 
did not meet the PMC criteria, and new hit-owners were at first difficult to 
find and convinced to join. Outreach activities were conducted to a much 
higher degree than planned. The ENABLE management made a mapping of 
the SME landscape in Europe in order to target potential hit-owners and per-
suade them to join the project.  
 
The input control in the network, for example, which type of organizations 
can join and based on which criteria, had the effect that there was a lack of 
inter-organizational interaction. This in turn had several add-on effects. Some 
partners found it difficult to plan their activities. Others found it stressful that 
there was not that much to do. It also meant that academic partners could not 
hire post docs, which was the plan.  

5.2 Engineered inter-organizational interaction 
In ENABLE, it is not only the structure and composition of the network that 
was engineered. How the participating organizations interacted was also, to 
some degree, engineered. This includes how the different bodies of ENABLE 
interacted with each other, allocation of participants to drug development pro-
grams, recurring meetings, etc. There was also a kind of “forced” interaction 
between different actors because of the control mechanisms used in ENABLE. 
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However, ENABLE did manage to combine activities and resources from 
many different, legally independent organizations. This inter-organizational 
interaction, even if more or less forced, did lead to new contacts between or-
ganizations, and even new collaborations outside of ENABLE. 

5.2.1 Combining activities and resources 
In a way, the basic idea of ENABLE was to combine activities and resources 
from a wide array of both scientific disciplines and organizational actors. As 
mentioned in the introduction, one rationale for ENABLE was to break down 
the barriers between large pharmaceutical developers, SMEs, universities, and 
other research institutions. Engineering the inter-organizational interaction in 
the network was one way to do that.  
 
There were three main types of resources used in ENABLE: first, the IMI 
funding, which enabled the use of the second type of resources, expertise, and 
capabilities. This covers both those of the Drug Discovery Platform and those 
from the hit-owners, and includes both infrastructure and machines. And last, 
but probably the most important resource, the molecules that the hit-owners 
brought into ENABLEs portfolio. With this mix of resources, ENABLE was 
able to fulfill several different needs of the participating organizations.  
 
To start with, the IMI funding helped many of these organizations in the most 
fundamental way: to get more money. SMEs are very dependent on finding 
sources of funding, and many of them do not have income from revenues. 
Thus, for SMEs, funding is of the utmost importance for their very survival, 
and has been mentioned by several SME hit-owners as crucial for being part 
of ENABLE: “We were, as a small company you always look to obtain more 
money. More money is more time and more time is the ability to prosecute 
more projects.  […] Especially for our earlier stage programs, we tend to try 
to have non-diluted funding, so external funding. Whether that is government 
grants or what have you” (Respondent 20; Program Leader (Hit-owner); 
SME). Another hit-owner, a non-profit research organization, stated that EN-
ABLE was a unique opportunity to find funding for their activities. As a non-
profit organization, they are unable to go to the financial market to find fund-
ing: “It is very difficult just to find resources to do this kind of work. In general, 
there are no public grants to do this kind of chemistry. […] And as we are a 
non-profit organization, we cannot go to the market to find funding. So, it was 
a very unique opportunity to have this” (Respondent 10; Program Leader (Hit-
owner); Non-Profit Organization). For participating organizations in the Drug 
Discovery Platform, the funding from ENABLE also helped them keep a “crit-
ical mass” of employees, which is beneficial for the organization as such: 
“That was absolutely an important part for us to keep what we have within 
[name of research group at the University]. Certain levels of funding are 
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necessary, a certain critical mass of people. And people cost money, so that is 
an important part” (Respondent 14; Platform member; University). Further, 
even if several respondents have mentioned that there were difficulties in hir-
ing people with ENABLE funding, for some participating organizations being 
part of the project has allowed them to hire new employees.  
 
Access to other ENABLE resources also helped hit-owners progress their pro-
grams. There were some differentiating views on how useful these other re-
sources were among the hit-owners. It seems that overall the access to the 
EFPIA companies and the advice and guidance they can provide were very 
beneficial. First, these companies have a lot of experience from developing 
antibiotics over a long period of time, which was very helpful for hit-owners 
lacking this experience. For example, one hit-owner mentions how the partic-
ipants in the EFPIA companies might have over 20 years of experience and 
have seen a lot of things that have never been published. In addition, the re-
spondent mentioned how it is one thing to read about the kind of activities that 
are performed at this stage, but being able to speak with the people that were 
involved in developing assays and performing these activities is a completely 
different thing. Second, the EFPIA companies also have an integrated view of 
the whole process that the other hit-owners lacked. As such, the EFPIA part-
ners could help the other hit-owners to make decisions at these early stages 
that might have positive outcomes on later stages in the development process.  
 
Usually, actors involved in the early stage drug development have a hard time 
to tap into the expertise and experience of these large pharmaceutical devel-
opers, as the technology is too underdeveloped to interest the larger players. 
This was not the case within ENABLE: “What we felt was interesting in EN-
ABLE was the support. Financial support is important for a small biotech like 
us. And this is one of the reasons, the money. But also, for me maybe the first 
key point is the access to pharma expertise. The senior scientists, this is abso-
lutely essential for me, the access to those people. Especially the seniors, as 
they have memories of antibacterial programs and there are not so many peo-
ple today in the world who have kept this kind of memory of the drug discovery 
of antibacterials […] It is essential for me that ENABLE allows these discus-
sions between us small biotechs and those guys” (Respondent 24; Program 
Leader (Hit-owner); SME).  
 
The possibility to perform R&D activities at other organizations within ENA-
BLE was also a benefit for the hit-owners. However, the value these possibil-
ities have differs between the hit-owners. One hit-owner, the non-profit or-
ganization mentioned above, thinks that it was very beneficial to have access 
to all the needed resources and competences in one single consortium. This 
helped them to advance their program very quickly compared to how they 
usually work. The PLs in the GSK-Sanofi/Evotec program also think that the 
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access to additional resources and expertise was beneficial. First, by getting 
access to expertise that they did not have in house, and second by being able 
to do things faster. GSK and Sanofi/Evotec had the feeling that their involve-
ment in ENABLE overall affected the speed of development positively. On a 
daily basis, this speed was slower because it takes a lot of time to coordinate 
and ship compounds to where they are to be tested across Europe. But on a 
macro level, they could perform a higher number of experiments in parallel.  
 
In contrast, several SME hit-owners mentioned how things were progressing 
slower in ENABLE. As time is money and money is fundamental for their 
survival, this was a problem with potentially severe effects for these hit-own-
ers. One hit-owner, in particular, mentioned that they were more or less only 
interested in the funding, and would have preferred to use their usual contract 
research organizations (CROs)20 to do additional activities. However, even 
this hit-owner saw the benefits of being in close contact with the EFPIA part-
ners, both for guidance and the possibility of partnering or out licensing when 
their program progressed to such a state that Big Pharma would be interested. 
One respondent from GSK also mentioned how being in ENABLE enhanced 
the possibility to partner with other ENABLE hit-owners. Another SME hit-
owner who felt that the process was slower within ENABLE, compared to 
how they usually work, still acknowledges that their program was in a better 
state having been part of ENABLE than it was before. The respondent from 
that hit-owner mentions that the scientists they worked with in ENABLE were 
spectacular, and every time there are good scientists working on a program 
there will be benefits for that program.  
 
The access to knowledge and skills from other participating organizations was 
not as beneficial for non-hit-owners. For participating organizations in the 
Drug Discovery Platform, the main resource that they got access to was the 
molecules that hit-owners brought in to ENABLE. Because the discovery plat-
form was set up to support the hit-owners, it was more or less assumed that 
the participating organizations in the discovery platform should already have 
access to all needed resources to perform their experiments, except for the 
molecules to be tested.  
 

5.2.1.1 Adaptations of activities and resources 
There were several adaptations of both the performance of activities and of 
resources in ENABLE. This was mainly driven by the different technologies, 
that is, the molecules, in the ENABLE portfolio. Generally, antibiotics are 

 
20 Organizations that provide support to drug developer, often SMEs. 
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developed from what is called small molecules.21 In ENABLE, many drug de-
velopment programs were based on large molecules. Consequently, there were 
many participating organizations in ENABLE that had limited experience of 
working with larger molecules. This meant that some participating organiza-
tions had to make changes, either in the way they performed their experiments, 
or develop completely new assays. For example, one group in the Drug Dis-
covery Platform had to change the type of blood they used in their experiments 
because the large molecules behaved differently in fresh blood compared to 
frozen blood: “I think that we in ENABLE have learned a lot that we did not 
know before. Because of the molecules […], I have believed that our methods 
are the best there is. But then we realized that this doesn’t work […] And this 
is a consequence of other people’s work. Where a PI [Principal Investigator] 
says that they find instability in blood that we cannot see. And that forced us 
to use fresh blood from humans, instead of the frozen plasma we usually use” 
(Respondent 14; Platform member; University).  
 
Another participating organization in the Drug Discovery Platform had to de-
velop a whole new assay because they could not get any useful data with their 
usual assays. The development of this new assay took around six months, and 
not long after the funding for the development program for which this assay 
was developed was terminated by the PMC. In that case, the value from the 
adaptation and the development of this new assay could have been lost. How-
ever, as will be described in 5.2.3, the organization that developed the new 
assay was invited by the hit-owner to join a new collaboration outside of EN-
ABLE. This would most likely not have happened if not for the adaptation 
they did.  

5.2.2 “Forced” interaction 
The engineered inter-organizational interaction in ENABLE was successful in 
transcending disciplinary and organizational borders. One respondent even 
mentioned how ENABLE forced such interaction: “ENABLE is a useful ex-
ample because it is forcing a very different model of collaboration. Usually 
within collaborative research projects, people generally stay within their own 
comfort zones. […] So, ENABLE forces that because it is such a large con-
sortium. Although only three or four different organizations would work on 
one program, you are, program owners are open to scrutiny from all aspects” 
(Respondent 5; CMO member; Non-Profit Organization). Usually, according 
to the respondent, academics like to work with other academics, while SMEs 
like to work on their own, using CROs. But, due to the economic model, IMI 

 
21 Small molecule drugs are the most common globally. Such drugs are created through chem-
ical synthesis. Large molecules, on the other hand, are biological. The small molecules also 
have a lower molecular weight.  
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is able to force collaboration through funding. Or as another respondent put it: 
“ENABLE breaks down barriers between organizations” (Respondent 11; 
CMO member; EFPIA). This also led to a great diversity of experiences and 
capabilities in the drug development programs, which in turn helps to advance 
the science: “in my mind and in my experience, the more diversity and the 
more people with different backgrounds looking at a problem, the more likely 
you are going to solve that problem. If you have people looking at it from the 
same perspective, you will think of the same things, think of the same experi-
ments to run. And you are less likely to come up with creative ways of figuring 
that out. So, I think that is a strength of ENABLE as whole, that it is diversity 
in both the types of scientists and where those scientists are from and what 
their backgrounds are” (Respondent 20; Program Leader (Hit-owner); SME). 
As the ‘Team Assignment,’ that is, the assignment of participants to the core 
and program teams by the platform leaders, and the economic model ensure 
that interaction is not only transcending scientific domains, but also organiza-
tional, the diversity is greater compared to if all those involved in the core and 
program teams came from the same organization.  
 
At the same time, this engineered interaction also created challenges. The hit-
owners are somewhat at the mercy of the assigned team from the Drug Dis-
covery Platform. That is, if the participating organizations that are represented 
in the core team are not as experienced in drug development, this will affect 
the hit-owner. And it seems that the level of performance was uneven in the 
network: “One of the difficult things, collaboration with some teams […] 
Maybe because they don’t have the culture of drug discovery, I don’t know 
exactly what is the problem […] So, it can appear that some part of the plat-
form is not responding the way we would like them to respond. […] We see 
huge differences between, for example, [name of research institute] which 
provides compounds and communicates very professionally with us, and the 
other academic teams we are working with […] but as a matter of fact, the 
consequence is that part of the team is not delivering compounds in the end” 
(Respondent 24; Program Leader (Hit-owner); SME). Other hit-owners are 
very satisfied with the scientists that have been assigned to the core and pro-
gram teams in their drug development program: “the scientists that we have 
interacted with and the scientists actually doing the work are spectacular, 
very, very, good scientists. So, in terms of benefit of the program, every time 
you work with good scientists that do good research and good science and 
have input and have reciprocity in regards to how science is approached, it 
will always be a benefit to the program” (Respondent 20; Program Leader 
(Hit-owner); SME).  
 
Further, the complexity increases when more people are included in the drug 
development programs. This is especially challenging when more people have 
a say in what to do and how to do it: “It is much more difficult. The way we 
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work is always the same. But it is much more difficult in collaboration. You 
have to always be aligned and do things that everyone agrees upon. And that 
is difficult. Sometimes, we disagree on what study to do and how to do it. And 
we know we have to go to a common way of thinking. Convincing everyone is 
difficult. At the end of the day, it is beneficial to have the opinion of the others. 
Internally, when you are the only PL, you are the one making the decisions, 
don’t have to ask anyone. In ENABLE, there is like three parties. Generally, 
it is only you and the person with the expertise. Much easier to find a common 
way to think when you are only two compared to three. And when you add 
supplementary people to the discussion, it is even harder” (Respondent 25; 
Program Leader (Hit-owner); EFPIA). The PLs had to put extra effort into 
getting everyone on the same page, as well as disseminating information to 
everyone included in the drug development program. Keeping everyone up-
dated has been mentioned by some PLs as one of the most challenging things 
for them.  

5.2.2.1 Different depths of interaction 
The depth and intensity of interaction in the drug development programs var-
ied greatly between all participants in the programs. That is, some participat-
ing organizations were more like service providers, similar to Contract Re-
search Organizations (CROs), while others had deeper interactions where they 
collaboratively set strategy, planned, and managed the programs together. 
These two extremes can be divided into those who were asked to contribute 
as a service, and those who were asked to contribute with ideas. In general, it 
seems that the more experience the hit-owner had in drug development, the 
more they used ENABLE, and especially the Drug Discovery Platform, as 
simply providing services, and vice versa. For example, a group of chemists 
could be asked to optimize a molecule, which was then followed by a discus-
sion with both ENABLE chemists and the hit-owner about how to move for-
ward. Each participant would have his or her own ideas about how to optimize 
the specific molecule. This is an example of a deeper interaction. Other groups 
in the Drug Discovery Platform were tasked with simply choosing how many 
bacteria and which strain the molecule should be tested on, which was done 
more as a service, thus resulting in more shallow interaction.  
 
There were participating organizations in ENABLE that were either CROs or 
offered CRO services, and for them it was business as usual, but for academic 
partners this was somewhat problematic: “It is a bit of a balancing act you can 
say, where sometimes [hit-owner name], maybe with all right, are ordering 
substances. And then, the ENABLE project is like a CRO. It may not matter 
much if you are a CRO, but it is clear that it has a bit of an impact on how you 
utilize the resources at the universities […] How [hit-owner name] sees us as 
a partner is an open question, so to speak” (Respondent 3; Drug Discovery 
Platform leader, Program Leader (Hit-owner); University). The issue 
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mentioned here is similar to the one with ENABLE adopting an industrial way 
of doing R&D, namely that the university resources are not utilized optimally. 
Thus, the scientific know-how of the university scientists was not fully capi-
talized when they were just used in a producing capacity, that is, not used in 
strategic discussions on how to progress the programs.  
 
One example of different depth and intensity in interaction was the interaction 
within the second GSK/Sanofi-Evotec development program. Both GSK and 
Sanofi describe their relationship as a process where they give and take in 
order to reach their goal. As one GSK member commented on their relation-
ships with Sanofi-Evotec versus other ENABLE partners: “[With the other 
partners], it was very much I guess, like a customer – client, like ‘can you run 
this assay for us? Sure, what do you need?’ While with Sanofi it was very 
much ‘let’s figure out how we want to do this together, let’s figure out what 
we disagree on and what we agree on and let’s figure out how to best go about 
achieving these goals.’ So, it was more goal alignment than goal oriented. 
Whereas with the [other] ENABLE partners, it was more about ‘how can we 
generate this data together?’” (Respondent 23; Program Leader (Hit-owner); 
EFPIA). In general, it was a greater task-focus with ENABLE partners, while 
it was more strategic and deep interactions between Sanofi and GSK. Both 
PLs seem to experience that the interactions between GSK and Sanofi were 
more intense than the interactions with other ENABLE partners: “During the 
collaboration, if it was possible to measure, I am sure that I have had much 
more contact with GSK than the other partners” (Respondent 25; Program 
Leader (Hit-owner); EFPIA). The Drug Discovery Platform resources consist 
of many different experts at many different sites, which are connected inter-
mittently to a program, depending on the specific assay or activity to be per-
formed, while the PLs are always present in the program. Further, as it was 
the PLs (PL and PCL) that were responsible for the progression of programs 
in ENABLE, it is reasonable that they developed deeper interactions with each 
other.  
 
GSK and Sanofi/Evotec continuously developed their trust in each other dur-
ing ENABLE. In the beginning, one way to solve disagreements would be for 
each company to do their own experiments: “If we disagree on what kind of 
assay we run versus which they run, we can each run them and then see what 
we get at the end” (Respondent 23; Program Leader (Hit-owner); EFPIA). 
Many times, both companies would run their own assays in order to satisfy 
their own management. This was because they do their experiments differ-
ently, resulting in that they cannot interpret each other’s data: “Like they get 
their result, but we don’t know what it means. They feel comfortable with it 
but we don’t” (Respondent 23; Program Leader (Hit-owner); EFPIA). As the 
two companies interacted within ENABLE, this became less of a problem as 
the trust in each other’s competencies developed. This was manifested in less 
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time spent in defending their decisions: “Before you would propose an exper-
iment and they would question you and want to know why we are doing it, and 
we would question them about why they would be doing it that way. But over 
time, you start to understand each other and I think it is less verification of 
interpretation and stuff” (Respondent 23; Program Leader (Hit-owner); 
EFPIA).  

5.2.2.2 Changes in research behavior 
With ENABLE being managed in a more industrial way, there were also some 
changes in research behavior, especially for academics. The termination 
mechanism was identified by one respondent as the central control mechanism 
that brought on this change. The use of such a control mechanism also seems 
to be very unique, at least when it comes to EU funded R&D: "It is also the 
only project I know anywhere in Horizon 2020 or IMI that has a three-month 
review and potential termination system. Usually projects start, they chuck 
through all the tasks they have allocated and then they end. This is the only 
one that I ever heard of where programs can be terminated as you go through. 
And that has forced an evolution in research behavior in universities in par-
ticular. Because they can’t bank three-year post docs or PhDs on the project” 
(Respondent 5; CMO member; Non-Profit Organization). It was not only ac-
ademic researchers that seem to have changed their approach. With ENABLE, 
SMEs have also been forced to look at their own resources from a different 
perspective: “Programs coming in to ENABLE, and this is something we had 
very strong feedback from our small companies, is that this is more than just 
scientific collaboration. They are, they are forced to understand and scruti-
nize their own pipeline and development plans from a much earlier stage than 
they would have just going alone” (Respondent 5; CMO member; Non-Profit 
Organization).  

 
In addition to a change in research behavior, academics, that is academic hit-
owners, were also forced to look at their early research projects from a product 
development perspective. Thus, both types of hit-owners, SMEs and academ-
ics, were gaining new knowledge in the drug development process from a 
business and product development perspective: “So, it is good for both sides, 
it is good for the small companies to really get their programs in an industry 
ready state so they are much more likely to get through clinical trials success-
fully for business purposes. And it is good for the universities because they 
are forced to look at what is always earlier stage research and forced to look 
at it from a product perspective rather than an early stage research-push per-
spective. So, this is, ENABLE is a very different project from that perspective” 
(Respondent 5; CMO member; Non-Profit Organization). The system of eval-
uation, especially the termination mechanism, as well as the goals and objec-
tives of the network seems to be connected to these changes in behavior and 
perspectives on drug R&D by SMEs and academics.   
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5.2.3 New contacts and collaborations outside of ENABLE 
The engineered interactions inside ENABLE also led to a lot of new contacts 
being made, and even new collaborations being initiated outside the bounda-
ries of ENABLE. Getting new contacts is one of the most mentioned benefits 
from being part of ENABLE. For example, one of the research institutes that 
participated in ENABLE, which is dependent on collaborations for a big part 
of their operations, had as one of their main goals of participating in ENABLE 
the identification of new collaborative possibilities: “I am practically not in-
volved in this, I just have an eye on this and see how it develops and see if we 
can get some collaborations outside ENABLE with ENABLE partners as well 
[…] Being director of the institute, I am in charge of finding new collabora-
tions, that is one of my responsibilities” (Respondent 32; Director for Drug 
Discovery Platform organization; Research Institute). 

 
Further, the interpersonal network that participants created is not limited in 
time as the ENABLE network is, which has been seen as very beneficial for 
most participants and for their organizations: “Personally I think that it is a 
very good network for us. We build a network with all the different partners 
[…] I believe that this can generate more work outside of ENABLE” (Re-
spondent 17; Platform member; Research Institute). The contacts that have 
been made are also viewed as being good for Europe as a whole. The antibiotic 
community have come together in a new way, which is seen as beneficial well 
beyond the boundaries of ENABLE: “But just good contacts anyway. I think 
that it is good for Europe, it has brought several different groups in Europe 
together, so you know. We really have built up a contact network. And once 
again that can be translated in to grants applications or bilateral collabora-
tions. You know that someone has a certain assay and they are more willing 
to collaborate with you and help you because they know you now” (Respond-
ent 2; CMO member, PMC member, and Drug Discovery Platform leader; 
University).  
 
From the ENABLE network, several academic applications have been made 
jointly by ENABLE partners. Some of which would not have been possible 
without ENABLE, as the personal contacts are new: “So, in fact, I have made 
one application with somebody I met through ENABLE which did not succeed. 
And I went about halfway toward making another one from ENABLE that got 
aborted for other reasons. But yes, in principle. Maybe, there will be more. 
And there is a third one that is ongoing which also involves several people in 
ENABLE. So, this is a positive aspect. These personal contacts would not re-
ally exist otherwise” (Respondent 2; CMO member, PMC member, and Drug 
Discovery Platform leader; University). For some, the structure of ENABLE 
has also helped when making new applications, thus also taking advantage of 
the experiences of working in ENABLE: “We are writing a joint application 
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to the EU for funding for Ph.D. students within the area. And there, we talk 
with both [university X] and [university Y]. With the starting point from EN-
ABLE. So, there we have the ENABLE structure that helped us to find collab-
oration partners” (Respondent 3; Drug Discovery Platform leader, Program 
Leader (Hit-owner); University). 
 
One ENABLE drug development program more or less just continued in an-
other collaboration project after the funding for that program had been termi-
nated by the PMC. The new collaboration included several ENABLE mem-
bers, who had worked together on the program in ENABLE: “Because we met 
with the [university hit-owner] team in the beginning of working with ENA-
BLE. So, when their program was finished in ENABLE, they simply decided 
to continue the work with different funding and they asked us if we were inter-
ested in collaborating on working with the same group/character of the com-
pounds with them. This was initiated by the colleagues in [university hit-
owner]” (Respondent 16; Platform member; Research Institute). The former 
hit-owner (WP4b) obtained funding outside ENABLE for a new six-year pro-
ject focusing on the same type of antibiotics that they had in ENABLE, mak-
ing the new project more or less a continuation of the WP4b program they had 
in ENABLE, but with another source of funding. Interestingly, with the added 
freedom to choose their own partners (in contrast to the requirements when 
being part of ENABLE), they still chose those who they had interacted with 
in ENABLE: “And then, of course, we wanted a group of people, now that we 
could choose even more on our own than in ENABLE. So, we chose some that 
we had met in ENABLE” (Respondent 3; Drug Discovery Platform leader, 
Program Leader (Hit-owner); University).  
 
The new project included four organizations, including the WP4b hit-owner, 
all of which were ENABLE members. Two of the organizations had worked 
with the former hit-owner for many years. However, the last organization had 
not worked with the former hit-owner before ENABLE. This was the partner, 
mentioned above (5.2.1.1) that developed a new assay while with ENABLE. 
Finding another partner to do the same type of experiments was out of the 
question: “We used at least half a year or more to get reasonable data. But 
when they [research institute] had developed that assay… it would have been 
hopeless to change partners to do basically the same thing, as it took so much 
time. That would have been completely meaningless!” (Respondent 3; Drug 
Discovery Platform leader, Program Leader (Hit-owner); University). Thus, 
the resource tie created in ENABLE due to the development of the new assay 
was fundamental for the continued inter-organizational interaction outside of 
ENABLE.  
 
This also shows that any new assays developed within ENABLE do not only 
have value for ENABLE. That is, the infrastructure that ENABLE created (or 
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was created because of ENABLE) has value also outside of ENABLE: “When 
our program was terminated, it was decided to create a regular collaboration 
with some of the groups that had tested our molecules, so we wanted a re-
search collaboration. To continue and test these molecules. And that has been 
a benefit, that they have been able to use ENABLE assays, but not within EN-
ABLE. Because those assays already existed, and that has helped us to find 
new data” (Respondent 3; Drug Discovery Platform leader, Program Leader 
(Hit-owner); University). This is also true for the experience gained in ENA-
BLE: “So, the experience that we got together in the ENABLE project will be 
translated to the [new] project” (Respondent 32; Director for Drug Discovery 
Platform organization; Research Institute). 
 
Even if ENABLE was temporary, the length (in time) of the initiative was 
beneficial for developing new relationships: “I mean the very fact of having 
these contacts and that they go on for a long time means that you build up an 
element of trust and knowledge about people” (Respondent 2; CMO member, 
PMC member, and Drug Discovery Platform leader; University). Further, EN-
ABLE never existed in a vacuum, but was part of a larger antibiotic commu-
nity. It was mentioned above that ENABLE was able to connect this commu-
nity in a new way. This also means that being part of ENABLE was a way for 
organizations to better connect to this community: “Part of it is scientific but 
part of it is… drug discovery is global but it is a small world, especially the 
infectious diseases being a difficult therapeutic area. There are kind of small 
numbers of world-renowned scientists that kind of keep coming up … And I 
keep on mentioning wanting to initiate and foster a relationship in this area. 
You see the same people at conferences, you see the same people in papers … 
So yeah, progressing the science that is obviously something we want to … 
but also developing those relationships and fostering those relationships 
within the consortia as well as working on the individual programs […] So, 
obviously, progressing the science but also the relationships and interactions 
with IMI and these other scientists” (Respondent 20; Program Leader (Hit-
owner); SME).  
 
It is also evident that ENABLE managed to connect actors within the antibi-
otic field that usually do not interact in early stages of development: large 
pharmaceutical developers (the EFPIA partners) and SMEs. This not only 
helped the SMEs with regard to getting access to the EFPIA partners’ long 
experience and expertise in the field, it also opened up for future collabora-
tions and possible licensing: “So, we cannot communicate easily with them 
[EFPIA partners] before having something interesting to show. With ENABLE, 
when you are in ENABLE, the situation is really different as these guys, you 
can discuss even if you are at a very early stage. Which is, business speaking, 
which is not interesting for them at this stage, that is more interesting after 
phase 1. So, this is a way of starting discussions, contact, and collaboration 
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with big pharma for us. Important for biotech, not only for the skills but also 
for the collaboration and future prospects that we can imagine with them” 
(Respondent 24; Program Leader (Hit-owner); SME). 

5.2.4 Summary and reflection 
The engineered interactions in ENABLE led to a lot of new contacts for the 
participating organizations, and the participants, in ENABLE. Many of these 
contacts were seen as beneficial, with the potential for future collaborations 
and interactions. There were even new collaborations that had been initiated 
outside ENABLE while ENABLE was still active. The engineered interac-
tions also influenced the community of antibiotic development, at least within 
Europe. Further, ENABLE created a platform for actors that usually do not 
interact at these early stages of development, which seems to be very benefi-
cial for SMEs especially.  
 
Taken together, inter-organizational interaction within the ENABLE network 
had different depths and intensity. New contacts were not only one of the out-
comes of participating in ENABLE, but also a reason for joining the network. 
The rationale was that new contacts could lead to further collaboration in the 
future. For some participating organizations, such interactions had already 
started: some interactions moved beyond the boundaries of the ENABLE net-
work. These interactions also had different depths, from more shallow joint 
applications, to deeper collaborations in new projects. Some might even de-
velop into deep, long-term business relationships.  

5.3 Coordination of inter-organizational interaction 
There were a lot of interdependencies in ENABLE that had to be coordinated, 
both within and between the different WPs of ENABLE. Most of the interac-
tions in ENABLE happened between the WPs in the drug development pro-
grams. And most of these interactions were also inter-organizational. How-
ever, the drug development process is well known and quite rigid: “Drug de-
velopment is quite steered, a process that is quite… there is not that much 
freedom and you have to do things and follow the process that we more or less 
have described in the Description of Work” (Respondent 29; LME; Univer-
sity). This means that a lot of what had to be done in a drug development 
program could be defined early on: “It is from the beginning, it’s quite decided 
already […] Generally, in drug discovery, you know what you need to do. And 
in ENABLE that was defined before you enter. And you get support from EN-
ABLE on experiments” (Respondent 19; Program Leader (Hit-owner); Uni-
versity).  
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Nevertheless, knowing the way forward did not mean that there was no need 
for more coordination of the interdependencies in ENABLE: “When we are 
discussing in the team, we also know how our results, what kind of influence 
our work has on the work of others. And e.g., our results are needed for ex-
periments using animals. So, the data that we generate also have that kind of 
impact. So, the time that we are able to make the experiments also influence 
the time other experiments will be done. So, of course, that type of relation-
ships is important for us. Also, to know how they will be used. We also have 
contacts with other teams, not only in microbiology, simply to be sure that the 
information that we give will be useful. For example, when we are making 
time-kill assays, we are also preparing a special type of table with the results, 
which can be used for specific calculations for the experiments using animals” 
(Respondent 16; Platform member and Program Co-Leader; Research Insti-
tute). As we can see from the quote above, there were many interdependen-
cies, not only within each discipline but also between different disciplines.  
 
Within the more specialized in vivo/in vitro/safety platform, there was even 
more interdependence. In addition to the interdependencies within that plat-
form (in vivo/in vitro/safety), the participating organizations also had to con-
sider the wishes and needs of the hit-owners: “Yes. So, the coordination is, I 
coordinate our activities here and then within the in vivo platform we have 
regular meetings as well, bi-weekly meetings, where we coordinate the activ-
ities. So, I talk with [university X] and [research institute Y], who is doing PK 
and other analysis. So, we coordinate our activities there. So, usually the 
workflow would be for [research institute Y] to do some initial studies and 
then [university X] to do some studies, they do something before [research 
institute Y] comes into the picture. And then we are sort of late in that flow. 
So, anything that passes [university X] and [research institute Y], and by pass-
ing I mean clearing all the safety and tolerability studies. Then, we get that 
here and we can test that afterwards. So, we coordinate that within the plat-
form. And then, of course, we also do a little bit of prioritization. Every pro-
gram wants to run everything now. And that is obviously not an option. So, we 
try to coordinate the activities in the platform, the in vivo platform. So, who 
should, which studies to run at a certain time. And then we coordinate within 
our groups the activities that we have here. And try to meet the program own-
ers’ wishes for a speedy delivery” (Respondent 34; Platform member; Re-
search Institute).  
 
The system seems to have been much simpler from the hit-owners’ perspec-
tive. Putting it simply, a hit-owner could try to figure out what needed to be 
done, and then ask the one responsible in the core team to carry out the exper-
iments: “We are in contact with the head of microbiology and if you need 
anything really expensive you discuss with the head and get approval. But 
normal experiments you just ask. And you discuss every two weeks with the 
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core team. It is a quite straightforward system, you just ask, and when they 
have the time, they can do the experiments” (Respondent 19; Program Leader 
(Hit-owner); University). And even if there were respondents who mentioned 
that there were some confusion, especially at the beginning of ENABLE, 
things became much clearer as time went by, and it seems that the collabora-
tion is considered to function well: “To my understanding, I don’t have a com-
plete picture, is that the collaboration is working surprisingly well between 
all of these different entities across Europe and the US. Could it be done bet-
ter? Probably. But we have been part of other EU projects like this one that 
did not work as well. Some were really bad. And this is so much better in every 
possible way” (Respondent 14; Platform member; University). However, the 
timelines in ENABLE, especially the three-month PMC cycle, were problem-
atic as there were so many different partners that interacted and had to coor-
dinate their activities: “We have the PMC meeting in the beginning of October. 
We get a go decision around the 14th of October. The next PMC meeting is in 
the beginning of December, and we have to submit the presentation a week 
before. There is then around six weeks to produce positive results. Six weeks 
in a multinational collaboration group is nothing as there are delays and peo-
ple are working on several projects at once” (Respondent 19; Program Leader 
(Hit-owner); University).  
 
So, how did ENABLE manage to achieve such apparently well-functioning, 
even if somewhat stressful, coordination? First, dividing the work to be done 
in ENABLE into Work packages was a way to structure the network, and 
helped with the coordination. Second, ENABLE managed to coordinate a lot 
of the interaction by using formal roles and team assignments. And finally, 
ENABLE also had a lot of recurring meetings, in which interaction was coor-
dinated on a more detailed level. These three ways of coordinating interaction 
will now be described in more detail.  

5.3.1 Work packages (WPs) 
As mentioned earlier, ENABLE was divided into eight Work packages. There 
is a list in the Description of Work with an overview of all the Work packages. 
Each WP was defined by the type of activity (management or research), which 
partner was in charge, a specified amount of resources in terms of full-time 
employees (person months, FTE) and time (start and end month). This set the 
overall boundaries of each WP.  
 
In addition, there was a Work package description that included the most basic 
information about the WP (see Table 16). This was followed by the objectives 
for the Work package. Each WP then had a list of tasks, which include the 
number of the task and a task title and description. For example, in WP1, this 
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included eight overarching tasks, divided into 36 sub-tasks. Each sub-task had 
one or several responsible participating organizations. Milestones and deliv-
erables were also included for each WP. Each milestone had an expected de-
livery date and means of verification (deliverables connected to the mile-
stone). A description of use of resources was also included in all WPs. This 
description included the total FTE, indirect costs, and travel, as well as more 
defined descriptions of each partner’s contribution in the WP and number of 
FTEs.  

Table 16. Example of Work package description, Work package 1 
Work package 
number 

1 Start 
month 

1 End 
month 

72 

Work package ti-
tle 

Consortium Management, Communication, and Dissemination 

Activity type Management 
Participant No. / 
Short name 

Person 
months per 
participant 
full project 
duration 

Person 
months 
per partic-
ipant (first 
2 years)  

Other re-
sources 
(Yes/No) 

Funding 
claimed 
(F/IK/N) 

Subcon-
tracting 
(k€) (first 
2 years) 

 
In Table 16, F stands for funding, IK stands for in-kind and N stand for no. 
 
Compared to other EU funded projects, the Work packages in ENABLE did 
not have a WP leader. This led to some confusion in the early days of ENA-
BLE: “I thought, ‘who decides what I should do?’ I had no idea. Because I 
am used to, from other EU collaborations, which are divided into Work pack-
ages that there is always a WP leader you could ask. But I realized early on 
that this was not the case in ENABLE” (Respondent 26; Platform member; 
Research Institute). The platform leaders could be seen as a substitute for the 
WP leaders usually present in EU funded projects, at least for the participants 
in the Drug Discovery Platform. For each drug development program, the PL 
and the PCL were probably those who were closest to a WP leader. However, 
there are many other roles in ENABLE, which help to coordinate the work. 
These will be described now.  

5.3.2 Teams and roles 
For the drug development programs in ENABLE, a core team and a program 
team were assembled. The core team was assembled based on what kind of 
core expertise and capabilities the development program needed: “We have 
both core teams and program teams. The core teams meet every other week 
and the program teams once a month. The core teams are assembled, when a 
new hit-owner joins, we try to define who is needed to progress this, who are 
the key individuals to progress this forward” (Respondent 29; LME; 
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University). However, participants in ENABLE, from the Drug Discovery 
Platform, could be part of several teams at the same time: “Every program has 
a dedicated program team. It doesn’t mean that the same people can’t be in 
more than one team. I mean, I am involved in more than one program team. I 
mean, that is the nature of this. And there are certain kinds of expertise that 
are very unique, and that expertise will be involved in every program that 
needs that expertise” (Respondent 2; CMO member, PMC member, and Drug 
Discovery Platform leader; University). The fact that participants from the 
Drug Discovery Platform could be part of several drug development programs 
at the same time increased the complexity of interaction within the network: 
“This is actually a little difficult to get the right people there because those 
guys are invited to many other meetings and so not necessarily easy to have 
all the people you want to in your meeting. This is part of the difficulty of 
organizing these big meetings. When you consider that you are not the only 
project [drug development program] in ENABLE and not the only thing that 
those advisors are to deal with. They have to attend those other program team 
meetings, they have to deal with their own work” (Respondent 24; Program 
Leader (Hit-owner); SME).  
 
In the Work package task lists, as mentioned above, each sub-task had one or 
several responsible participating organizations. As the whole Drug Discovery 
Platform was defined in the DOW, the task-list of WP3 (the Drug Discovery 
Platform) thus defined which roles each participating organization had. This 
also helped with coordinating interaction. When asked how activities were 
coordinated in this fairly complex network, one respondent said the following: 
“The microbiologist usually does the microbiology, and the chemists do the 
chemistry. A chemist would never do microbiology” (Respondent 7; Platform 
member; University). Thus, it seems that the use of formal roles, which are 
connected to the scientific discipline an individual represents, as well as as-
signing individuals to the core and program teams had a positive effect on the 
coordination of activities.  
 
In a similar way, another respondent said that “Each of the consortia members 
have a role assigned, a scientific role. So, we interact with each of the partners 
to help agree and then implement the studies that are needed in a coherent 
manner to progress the program together.” (Respondent 21; Program Leader 
(Hit-owner); SME). With such clearly defined roles, most of the coordination 
is already done when the team has decided on which experiments are to be 
done: “Then if specific activities need to be done e.g., PK [pharmacokinetics] 
need to be done, then this is discussed within the core team and […] then it 
will be done at [research institute A]. Because they have the PK teams ready 
to do that. Or if we need to perform ADME [absorption, distribution, metabo-
lism, and excretion] assays, then we will go to [university B] […] and this will 
be performed there. With in vivo assays, this is a little more complex as the 
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platform, the in vivo platform is quite busy so this is supposed to be done at 
[research institute C] but we are also participating in in vivo evaluation in 
the compounds because we also have an in vivo team here. So, this is to be 
discussed on a regular basis, depending on the availability of the people” (Re-
spondent 24; Program Leader (Hit-owner); SME).  
 
The platform leaders were responsible for a lot of the allocation of ENABLE 
resources to the different drug development programs: “So, we are working 
currently on, not sure exactly, four or five different programs in ENABLE. So, 
it gets a little bit confusing some times. And actually, that is part of my role as 
a platform manager. When new groups come in or I see that there are prob-
lems, it is up to me to try to distribute the work to different geographical lo-
cations. Partly on the basis of what I think they are capable of doing, which 
could be specific competences. But also, how many people they have and how 
much of a commitment they are making” (Respondent 2; CMO member, PMC 
member, Drug Discovery Platform leader; University).  
 
The platform leaders had an overview of the various programs, which made 
the allocation of resources easier. The platform leaders also met and had dis-
cussions to ensure good coordination between the platforms: “We have plat-
form meetings … and there we discuss the different platforms [chemistry plat-
form, microbiology platform, etc.], typically between the different platforms 
what are the issues […] and there is microbiology, chemistry, in vivo, phar-
macology and some more that are not really platform leaders. There is a lot 
of logistics between the platforms that are discussed. And resources. If the 
resource allocation is like it should be” (Respondent 3; Drug Discovery Plat-
form leader, Program Leader (Hit-owner); University). Thus, the platform 
leaders were also responsible for the assignment of participants to the core and 
program teams.  
 
Some participating organizations seem to have been used more as a backup, 
more loosely connected to the drug development programs. Instead of getting 
their activities allocated to them by the PL, they got their activities allocated 
to them by the Platform Leader when there was a need for more resources in 
an ad hoc manner: “Simply, we have the situation that when the program is 
progressing, there is more need for extensive work in microbiology. So, from 
time to time we are simply involved in different programs to make some ex-
periments together with the colleagues from other laboratories. So, we are not 
involved in one program right now but in several programs when it is needed 
in order to perform some experiments. This is coordinated by [Platform 
Leader]. And we are mainly involved only just when they want us to be in-
volved in some of the experiments. So, we always discuss if we are able to be 
involved, which experiments we would perform, how much time we have to 
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make them. Just to be sure that everything is made on time” (Respondent 16; 
Platform member and Program Co-Leader; Research Institute).  
 
Outside the drug development programs, formal roles were also used to coor-
dinate interaction. For example, as can be seen in Table 7 (4.6.2), there were 
many different roles within the Consortium Management Office, each with 
different responsibilities. All the participants in the Portfolio Management 
Committee had very specified roles and responsibilities. Both the CMO and 
the PMC had their own charters, which described the roles and responsibilities 
of the respective management body.  

5.3.2.1 Formal recurring meetings 
A lot of the interaction in ENABLE happened ad hoc through emails and 
phone calls. But there were also a lot of formal recurring meetings. The most 
influential meeting was the PMC meeting every third month. These meetings 
made it very easy for the PMC members to coordinate their activities. They 
received all the documents in advance, read through them and then met for a 
day to discuss the programs and make their decisions. But the PMC meetings 
also had influence on a lot of other activities, most obviously in the drug de-
velopment programs. The programs had to pace their activities to somewhat 
match this three-month cycle.   
 
In the Consortium Management Office (CMO) charter, it was stated that the 
CMO was to meet at least once a month, but initially the meetings were to be 
held every other week and ad hoc as needed. In practice, however, the CMO 
met every week, and most of the CMO members interacted daily via email 
and phone calls, or face-to-face when possible (several of the CMO members 
worked at Uppsala University, which also was the managing entity of ENA-
BLE).  
 
In the Drug Discovery Platform, different platforms (e.g., chemistry platform, 
microbiology platform) interacted differently. All the platform leaders had, 
after a while (starting late 2016), platform leader meetings. These were held 
around three times a year. Then, there were meetings within each platform. Of 
these, the in vivo/in vitro/safety platform had the most intense interaction 
within any platform. This platform had a meeting every second week to dis-
cuss what was going on in the platform and the latest results. This platform, 
compared to the other platforms, had much more interdependence within the 
platform.  
 
In the drug development programs, there were mainly two recurring meetings, 
the core team meetings and the program team meetings. According to the pro-
gram charter, the core team were to meet once a week and the program team 
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were to meet once every third month, preferably one to two weeks before the 
PMC meetings. In practice, it seems that most drug development programs 
had core team meetings either once a week or once every second week, and 
program team meetings once every month. The idea was to have these two 
meetings on different levels of abstraction. That is, the core team meetings 
were expected to have a higher level of details compared to the program team 
meetings: “The idea is that the program team meetings should be focused on 
more high-level questions […] often discussions on how to prepare for the 
next stage. And in the core team meetings, the smaller meetings, you might 
discuss solutions to problems or requests. A typical example [for program 
team meetings] could be, for example, discussions like now we need to pro-
duce 5 grams of this substance because it should be tested, and we need to 
start with that now because the experiment will be done in four months. While 
in the core team meetings, discussions could focus on how to make that sub-
stance, is that the most important substance, is this the best time to focus on 
that?” (Respondent 3; Drug Discovery Platform leader, Program Leader (Hit-
owner); University).  
 
It also seems that many drug development programs had discipline specific 
meetings in addition to the core and program team meetings. Most often, 
these were chemistry meetings, that is, all the chemists involved in the drug 
development program had a meeting to discuss issues within chemistry. Ta-
ble 17 shows an overview of the recurring meetings in ENABLE, their fre-
quency and the main content of the meetings.  

Table 17. Overview of recurring meetings in ENABLE 
Meeting Frequency Content 
Consortium Management 
Office meeting 

Once every week + ad 
hoc as needed 

Day-to-day running of the 
project 

Portfolio Management 
Committee meeting 

Once every third month Progress update, go/no-go 
decision 

Platform leaders meeting Three or four times a year Discuss Drug Discovery 
Platform issues and re-
source allocation 

Platform resource meeting Every second week to 
once a year (different for 
different platforms) 

Platform resource specific 
issues 

Core team meeting Once every week or once 
every two weeks + ad hoc 
as needed 

Coordination of activities, 
detailed planning  

Program team meeting Once every month Trouble shooting pro-
gram, high level planning 

Discipline specific meet-
ings within development 
programs 

Up to two times every 
month 

Discipline specific issues 
for drug development pro-
gram 
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5.3.3 Summary and reflection 
ENABLE was a complex network with many organizations and individuals 
that interacted closely. However, it seems that ENABLE was able to achieve 
a high level of coordination despite the complexity. Drug development is a 
somewhat straightforward process, which helped coordinate activities: the key 
activities were known beforehand and could be planned. However, the many 
interdependencies in ENABLE still had to be managed. And the time limits 
(the three-month PMC cycle) did not make it easier. ENABLE solved the co-
ordination by first dividing all the activities into different Work packages, 
which gave the network a clear structure. In addition to this, which helped 
when the different WPs interacted with each other, there were a lot of formal 
roles held by particular actors and individuals in the network. Different teams 
were created, where participants with different roles were included. The for-
mal roles had different responsibilities, often dependent on the scientific dis-
cipline a participant represented, which helped with the coordination of activ-
ities. In addition, formal recurring meetings were held to discuss details. Both 
the network structure, the formal roles and the formal meetings described 
above were used as control mechanisms to structure and coordinate inter-or-
ganizational interaction in the network.  

5.4 How temporality can be used to steer a network 
toward its objectives 

An important aspect for an initiative such as ENABLE, focusing on a specific 
topic and with explicit goals and with limited resources, is to ensure that ac-
tivities are steered toward the network goals. With the economic model and 
the Portfolio Management Committee’s go/no-go decision, ENABLE seems 
to have solved this issue. There was a strong goal focus in the network, with 
limited space and time for slack activities. This arrangement is beneficial for 
reaching the network goals, but did lead to some frustration and issues for 
certain participating organizations, especially academic partners in the Drug 
Discovery Platform. However, this goal focus still affected hit-owners the 
most, as drug development programs that did not progress satisfactory were 
terminated. Thus, ENABLE mainly used temporality as a control mechanism 
to keep the network activities aligned with the network goals.  
 
There were three “mechanisms of temporality” applied inside ENABLE, that 
is, three ex ante conditions when activities in parts or of the whole network 
could be terminated. First, the pre-defined duration of ENABLE is one such 
mechanism. Second, if ENABLE deviated too much compared to the plan, 
that is, if ENABLE did not progress as it should, IMI could terminate the 
whole project. And third, the termination of drug development programs was 
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an additional mechanism of temporality. All of these three mechanisms were 
used to keep ENABLE on track toward the objectives. In the case of ENA-
BLE’s duration, as there was an option for a no-cost extension, the objective 
was to not use more than the allocated resources.  
 
It was not only these three mechanisms of temporality that helped steer ENA-
BLE toward the network objectives. ENABLE also had other ways of steering 
the network, which in many instances complemented the temporality mecha-
nisms, for example, the economic model as mentioned in the first paragraph. 
There are a couple of interesting effects of ENABLE’s goal focus, which we 
will now go through.  

5.4.1 Progression of programs and meeting network objectives 
The first question that comes to mind when thinking about the goal focus of 
ENABLE is whether or not the network reached its objectives. As this thesis 
was published while ENABLE was still active, the final outcome cannot be 
presented here. When ENABLE started, it was planned to end in February 
2020. However, due to the lack of development programs in the first years of 
ENABLE, ENABLE applied to IMI for a no-cost extension in 2019, which 
was accepted. Here, I will present a snapshot of the progression of drug de-
velopment programs until June 2020.  
 
In August 2019, ENABLE received their last Expressions of Interest due to 
the relative short duration left for ENABLE (the ongoing Call for new pro-
grams was stopped). In total, ENABLE had then received 110 expressions of 
interest. 55 potential drug development programs had been presented to the 
PMC, and a total of 24 programs had been approved for funding. Table 18 
shows the key information for all accepted drug development programs in EN-
ABLE during this period.  

 
In Table 18 Uni stands for University, T for terminated, P for progressed, W 
for withdrawn, H2L for Hit-to-Lead, L2C for Lead-to-Candidate, Pre-clin for 
Pre-clinical development, LD for Lead declaration and CS for Candidate se-
lection. * both WP5b and WP5d fulfilled the objective of Lead Declaration 
even thou they directly joined ENABLE in WP5.   
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Table 18. Overview of program progression and fulfillment of network objectives 
February 2014 - June 2020 
Pro-
gram 

Type of hit-
owner 

Accepted Stage 
entered 

Fullfilment of 
network ob-
jectives 

Status  

WP4a Non-profit Feb-14 H2L No T Sep-14 
WP4b Uni Feb-14 H2L No T Jun-15 
WP4f SME Jun-14 H2L No T Dec-15 
WP4h SME Sep-14 H2L No T Sep-15 
WP4i SME Sep-14 H2L No T Dec-15 
WP4j SME Sep-15 H2L No T Dec-16 
WP4k SME Dec-15 H2L No T Dec-16 
WP4l Uni Mar-16 H2L No T Dec-16 
WP4m SME Mar-16 H2L No T Dec-16 
WP4n Uni Mar-16 H2L Yes, LD P to WP5h 
WP4o SME Dec-16 H2L Yes, LD P to WP5f 
WP4p SME Apr-18 H2L Yes, LD P to WP5g 
WP4q Uni Sep-18 H2L No T Mar-20 
WP4r Uni Sep-18 H2L No T Jun-20 
WP4s Uni Dec-18 H2L No T Mar-20 
WP4t SME Dec-18 H2L - Ongoing 
WP4u EFPIA Sep-19 H2L - Ongoing 
WP4v EFPIA Dec-19 H2L - Ongoing 
WP4w Uni Dec-19 H2L - Ongoing 
WP5a EFPIA Feb-14 L2C No T Mar-15 
WP5b SME Mar-15 L2C Yes, LD* W Jan-18 
WP5c SME Sep-15 L2C No T Jun-16 
WP5d Uni/SME Sep-15 L2C Yes, LD*, CS P to WP6b 
WP5e EFPIA Dec-15 L2C No T Dec-18 
WP5f SME From WP4o L2C - Ongoing 
WP5g SME From WP4p L2C Yes, CS P to WP6c 
WP5h Uni From WP4n L2C - Ongoing 
WP6b Uni/SME From WP5d Pre-clin Yes, P1 P to WP7b 
WP6c SME From WP5g Pre-clin No T Mar-20 
WP7b Uni/SME From WP6b Phase 1 - Ongoing 

 
All programs in WP4 entered at the same stage of development, that is, in the 
hit-to-lead stage. This is what WP4 denotes. The letter is then used to identify 
different drug development programs at the same stage of development. The 
same for WP5 and WP6, but WP5 indicates programs entering in the lead-to-
candidate stage, and WP6 programs entering in the pre-clinical stage.  
 
As we can see in Table 18, ENABLE had reached all of its objectives, and 
even producing more Lead declarations than was defined by the Call for EN-
ABLE, as of June 2020. That is, ENABLE had achieved five (two more than 
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the three defined by the objectives) Lead declarations, two Candidate selec-
tions and one program had entered Phase 1 clinical trials.  
 
We can also see in Table 18 that of the 30 programs that had been active in 
ENABLE, 16 had been terminated by June 2020. It is important to keep in 
mind that of these 30 programs, five (WP5h, WP5f, WP5g, WP6b, WP6c and 
WP7b) had transitioned from earlier stage programs. This means that the total 
number of programs in ENABLE could be counted as 25 instead of 30. One 
hit-owner also left ENABLE in January 2018 after disagreements with the 
PMC on how to move the program forward. Many of the hit-owners whose 
programs were terminated continued their development efforts on these pro-
grams. One example mentioned above is the new collaboration (the “continu-
ation” of WP4b) mentioned in 5.2.3. Because of this, it is difficult, with the 
data collected, to say how much of an impact ENABLE had on the portfolio 
of antibiotic drug development programs on the European level.  

5.4.2 The possibility of termination of drug development 
programs 

As already discussed, the termination of drug development programs affected 
hit-owners much more than other participating organizations. However, it was 
not only the actual termination that had effects on hit-owners; the mere possi-
bility of termination had effects. I have already discussed effects of the time-
lines connected to the Portfolio Management Committee (PMC) meetings (the 
three-month cycle, see Figure 8 in 4.6.3). I will now, instead, show how some 
hit-owners reacted to the possibility of termination in addition to the timelines.  
 
It seems that there were a lot of mixed feelings about the possibility of termi-
nation of drug development programs in ENABLE. For some, it was seen as 
a relevant way to prioritize the limited resources of the network. Especially 
some of the EFPIA partners, working in a very similar way inside their organ-
ization, felt that this was not anything out of the ordinary. Others had much 
stronger feelings about this: “The possible termination of programs every 
three month… You don’t fall in love with the molecules so much” (Respondent 
22; Platform member; University). Another respondent made the comparison 
to an execution when hit-owners present to the PMC: “Maybe the PMC could 
communicate clearer, so they don’t all feel that they are on their way to an 
execution every time they are going there” (Respondent 26; Platform member; 
Research Institute).  
 
There was one hit-owner in particular that was very much affected by the pos-
sibility of termination of the drug development programs, the hit-owner of 
WP4n. The PL from this hit-owner was interviewed right after their program 
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had become active in ENABLE. The overall impression during this first inter-
view was that ENABLE was a very good collaboration and the PL (hit-owner) 
seemed very optimistic. The PL mentioned that even if it was a lot of learning, 
they thought that the longer time they would be in ENABLE, the more they 
would gain. Almost a year later, a second interview was held with the respond-
ent. It was clear that the possibility of termination has influenced the program 
and the hit-owner in particular: “ENABLE has this, for me, interesting three-
month PMC closure. I understand why they are doing it, but I feel that for 
academics it is just not functional” (Respondent 19; Program Leader (Hit-
owner); University). It was especially challenging for this hit-owner as they 
were a university.  
 
At the time of the interview, this PL was waiting for some key results, which 
they would know the week after the interview. And if they were negative, the 
PL did not think that the PMC would continue to fund the program. This was 
a problem for the program because people at the hit-owner’s organization 
were paid by ENABLE. If their program was terminated, these people had one 
month to wrap up their work and then be without a job. Several employees 
from the hit-owner had left the hit-owners’ organization because they did not 
want to live with that kind of uncertainty: “You get a lot of results and it is a 
great system. Good to work with the best groups in Europe. The progression 
is really great. But the problem is, two persons left in one month” (Respondent 
19; Program Leader (Hit-owner); University). The problem was that they 
could not guarantee that their employees had any work.  
 
This situation was bad for their careers, which was also mentioned by other 
respondents (see e.g., 5.1.1). And because there was no time allocated to write 
and publish papers when in ENABLE, this also impacted the academic hit-
owners employees funded by ENABLE: “people are working 6-7 months and 
have no publications as they don’t have time to write papers” (Respondent 19; 
Program Leader (Hit-owner); University). The people who left did not do it 
because they found something better, just something more certain. The hit-
owner then had to find new people, and this had to be done quickly, which 
was also problematic: “And you accept the best possible, but not the overall 
best. If you have longer time to select, it is easier to select the best one. If one 
says ‘I can’t start in September but in October,’ you do not have the time to 
wait. You have to get the results, so you just have to get someone else” (Re-
spondent 19; Program Leader (Hit-owner); University). This was another as-
pect of the difficulties for university and research institute partners of hiring 
people with ENABLE funding, in addition to the issues discussed in 5.1.1.1. 
All of this led to a lot of stress for this PL: “ENABLE is an amazing entity and 
I am proud to be a part of it, but the stress is really high” (Respondent 19; 
Program Leader (Hit-owner); University). The stress that the PL felt did not 
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only affect him, it also affected other participants in the drug development 
program.  

5.4.2.1 Stress 
This PL was for a time convinced that the key for them getting their funding 
continued was to get a certain set of positive data, which was in vivo efficacy 
data (data from experiments on animals). Thus, getting this data was some-
thing that the PL was pushing for in interactions with members of the Drug 
Discovery Platform: “WP4n has been working under the impression that they 
would close down soon. They have had the impression that they would not 
survive at the PMC. And in their mind, the most important data that would 
make them survive is the in vivo efficacy so that is me. And for a number of 
reasons, the starting of the in vivo experiments have been postponed […] And 
I think maybe, I don’t know if it came as a surprise for WP4n, but they have 
been a little bit stressed that they didn’t have efficacy data that could help 
them survive. So, it has been a little bit chaotic the last couple of months” 
(Respondent 34; Platform member; Research Institute).  
 
As this set of data was seen as crucial for the survival of the drug development 
program, and as there was always some time pressure on the programs to de-
liver data to the PMC meetings every third month, the PL’s stress did rub off 
to the one in charge of the in vivo efficacy experiments in the drug develop-
ment program: “WP4n was very keen on rushing things. Not exactly cutting 
corners but our normal workflow, so our normal workflow would be a little 
bit longer than what they thought was optimal in order to advance their pro-
gram. So, they were pressing for having studies done fast. And I sort of got a 
little bit carried away in the sense of stress and pressure for presenting for the 
PMC. So, it ended up being less organized workflow than we normally would 
do actually” (Respondent 34, Platform member; Research Institute). So, in 
this case, the stress that the Platform Leader felt from the possibility of termi-
nation also affected the workflow of a participating organization in the Drug 
Discovery Platform. Further, this is not an isolated event. The whole in vivo/in 
vitro/safety platform, often identified surges in their workload closer to the 
PMC meetings when several hit-owners at the same time pushed for results in 
similar ways as did WP4n. The uniqueness of the platform resource seems to 
make the platform resource more vulnerable to bottlenecks compared to other 
platform resources. 
 
In addition, the recommendations from the PMC held a lot of weight, which 
is understandable as they decided on continuation of funding or not. One re-
spondent from a participating organization in the in vivo/in vitro/safety plat-
form resource mentions how the PMC recommendations led to a sort of short-
sightedness in the development programs. First, not all background data were 
always available. That is, some hit-owners were not always forthcoming with 
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sharing the data they had generated prior to their participation in ENABLE. 
And without that it was difficult to optimize the models and know how thor-
ough they had to be. The hit-owners could just explain their request by saying 
that the PMC recommended them to do this or that. In addition, it was not 
always obvious what the PMC meant, or that the hit-owner understood what 
they meant. And in those cases, the discussion often focused more on what the 
PMC wanted, instead of taking a step back and thinking about what was best 
for the development program.  
 
From this, we can see that the time-pressure and possibility of termination not 
only affected the hit-owners whose funding could be terminated, but also in-
fluenced actors in the Drug Discovery Platform. The in vivo/in vitro/safety 
platform resource was unique in ENABLE, in the sense that the members 
within the platform could not substitute each other. Compared to, for example, 
the chemistry resource platform, there were several participating organiza-
tions (in the chemistry platform) that could do almost the same things. That 
was not the case with the participating organizations in the in vivo/in 
vitro/safety platform. This also led to each participating organization within 
the in vivo/in vitro/safety platform resource having at least one representative 
in every program active in ENABLE. Thus, these participating organizations 
were not that dependent on specific drug development programs, as long as 
there were some programs active. However, as can be seen above, they could 
still be quite affected by the possibility of termination indirectly.  

5.4.2.2 A contrasting view on time pressures in ENABLE 
In contrast to the hit-owner of WP4n, the hit-owner and the PL of WP5f was 
very confident that they had a drug development program with such high po-
tential that they would not get terminated: “Because we are very, very, confi-
dent that we are working on a series of very high potential. So, I could not 
even imagine that the PMC tells us that this is the end. So, this is a way of 
working. I am really, really confident with the potential of the series we are 
working on. And I am also confident that the PMC will agree with that and 
will make everything possible to help us to achieve at the end the compound” 
(Respondent 24; Program Leader (Hit-owner); SME).  
 
Instead of feeling stressed, this PL felt that the PMC meetings helped progress 
the program forward: “This is a good way of working, reviewing programs 
every three months is I think that minimal check point that needs to be 
achieved to make sure that the programs move. And this is important for the 
teams to make sure that teams are working in the right direction and not 
spending time on programs that are not really programs. So, this is important 
for the strategy and the orientation that the team need to follow. These meet-
ings are, well strategically very, very, important for us. The way of getting 
guidance from people different from those we are working with in the core 
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team and the program team meetings” (Respondent 24; Program Leader (Hit-
owner); SME). Thus, this PL viewed the PMC meetings as strategically im-
portant and not as going to the executioner.  
 
Further, contrasting these two development programs, it seems that the whole 
WP5f team was more aligned and had been able to plan the work much better 
compared to WP4n: “When WP5f started, we worked a lot with discussions 
like ‘should we do this assay or not?’ And if it should be done at the hit-owner 
or within ENABLE, how much material is needed. A lot of deep discussions 
back and forth and everyone was very engaged and committed. It felt very 
good to know that these are the steps we are taking […] It has been much 
more difficult in the WP4n program to develop a good flowchart and under-
stand which assays are needed, what is important, what do we have to work 
with. And this means that it is much more difficult to plan well and be able to 
deliver what is needed when it is needed” (Respondent 27; Platform member; 
University). As we can see, this helped with the workflow for other participat-
ing organizations in the WP5f program, while it made it more difficult in the 
WP4n program. The respondent that mentioned this is also part of the in 
vivo/in vitro/safety platform, which had issues in accommodating the wishes 
of WP4n as mentioned above.  
 
These issues could depend on how advanced the program is in the drug devel-
opment pipeline. Programs earlier in the development process (e.g., WP4n) 
are more uncertain compared to programs in the later stages (e.g., WP5f). This 
means that programs further along the development process have more and 
more standardized experiments to be done. For example, when a program was 
progressing toward lead declaration, it was specified what had to be done in a 
checklist that could be ticked off. The WP4n program was still in the hit-to-
lead stage, while the WP5f program was in the lead-to-candidate stage. In ad-
dition, the WP5f hit-owner was an SME with more experience in developing 
drugs compared to the academic hit-owner in WP4n. This also seems to influ-
ence how well flowcharts could be developed. Further, the same respondent 
from the in vitro/in vivo/safety platform (Respondent 27) mentioned how 
WP4n might have been, not surprisingly, more academically driven where 
other interests sometimes could steer them away from the pure drug develop-
ment work that had to be done.  
 
Before moving on, it is interesting to note that WP4n, as can be seen in Table 
18, eventually did make it at that PMC meeting, and even progressed from the 
hit-to-lead stage into the lead-to-candidate stage, and by doing that contributed 
to fulfil one of ENABLE’s objectives.   
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5.4.3 Inactive actors 
As can be seen in Table 18, there were high attrition rates of the drug devel-
opment programs in ENABLE. High attrition rates mean that many drug de-
velopment programs were terminated within the network. Hit-owners whose 
programs were terminated were still members of ENABLE. They would still 
receive information from ENABLE and could attend the annual meetings. 
Further, it was also easier for any participating organization to apply to new 
drug development programs, as a lot of the administrative work had already 
been done. Some hit-owners did submit new Expressions of Interests concern-
ing new molecules and were accepted. Still, these hit-owners were only active 
in ENABLE in connection to a drug development program, either as an active 
program or a potential new program. For most hit-owners who did not apply 
to another drug development program, their involvement in ENABLE did, in 
practice, end when their development program was terminated within ENA-
BLE. In contrast, for most of the participating organizations in the Drug Dis-
covery Platform, the termination of drug development programs meant that 
they were allocated to another development program. Thus, the termination of 
drug development programs, in most cases, did not affect the Drug Discovery 
Platform members as much.  
 
As the participating organizations in the Drug Discovery Platform were not as 
affected by the termination of drug development programs, the consequences 
of not delivering in the drug development programs were unevenly distributed 
amongst the involved organizations. One hit-owner, in particular, stressed this 
as problematic. According to him, it was an unequal time pressure between 
the hit-owners and the Drug Discovery Platform members, as the conse-
quences, that is, termination, to a higher degree affected the hit-owners com-
pared to other organizations in ENABLE: “A program can be stopped by the 
PMC due to delays in the platform, but it has no implication for the platform” 
(Respondent 8; Program Leader (Hit-owner); SME). That is, the Portfolio 
Management Committee (PMC) could decide to terminate funding for a drug 
development program due to a lack of progress. However, that lack of progress 
could be because of an organization in the Drug Discovery Platform not de-
livering on time. When the funding was then terminated, the organization in 
the Drug Discovery Platform was moved to another active drug development 
program, while the hit-owner became inactive within ENABLE and had to 
find other sources of funding.  
 
This view that the hit-owner in question had was, in most instances, correct. 
There were however exceptions. The narrower the expertise and capabilities 
of the organization in the Drug Discovery Platform, the more dependent they 
were on certain drug development programs. There was, for example, one par-
ticipating organization in ENABLE that had capabilities needed in the first 
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GSK and Sanofi development program. However, these capabilities were not 
needed in any other program at the time. When the first GSK-Sanofi program 
was terminated, the organization became inactive due to that termination: “So 
essentially our involvement has ceased, has terminated. So, going forward I 
have nobody working on the program. So, I am not sanctioned to spend any 
resources. Unless some new compounds come along that happen to affect our 
target, then there is no reason for them to sanction us to employ anybody else. 
I feel that at least for now my lab has gone in hibernation mode, we are just 
sleeping in case something comes along” (Respondent 9; Platform member, 
Research Institute).  
 
However, for a member of the drug discovery hub, this situation of inactivity 
was unusual. Nonetheless, it shows how some actors in ENABLE were more 
connected to others, and thus more dependent on specific partners’ (in this 
case two partners) success. In other words, when expertise in the discovery 
platform was strictly adapted and targeted to a specific development program, 
and when that program’s funding was terminated, that expertise will no longer 
have any activities to perform. Given the economic model in ENABLE, fund-
ing for the participating organization connected to that expertise will also 
cease.  

5.4.3.1 Continued interaction after termination 
Not all hit-owners stopped their interaction within ENABLE after their fund-
ing had been terminated. In addition to continued interaction with a selected 
few ENABLE partners or the initiation of new collaborations, as described in 
5.2.3, some hit-owners continued their interaction within ENABLE: “In fact, 
we worked together with a few people even though we are not part of the EN-
ABLE program [project] any more. Of course, we are members of the ENA-
BLE community and we come to the annual meetings. But otherwise, we don’t 
communicate with everybody anymore. But with a few groups” (Respondent 
33; Hit-owner; SME). This hit-owner used the annual meetings of ENABLE 
as a way to keep up with the development efforts in Europe and foster rela-
tionships with ENABLE partners: “It is a nice window to what is going on to 
start with. And secondly, it is a nice way to meet a few people, like at a con-
ference, whom you would not meet otherwise. […]  And the ENABLE meetings 
are not like conferences, so there is no participation fee. It is very inexpensive 
to us. And a nice way to see a few people. Because this is a network and as I 
said, we had no bad feelings. This is one of our more interesting experiences 
in our professional life” (Respondent 33; Hit-owner; SME). They attended 
these meetings to see what was going on in the field, as well as connect with 
people active in antibiotic drug development that they did not meet otherwise. 
The field of antibiotic development is rather small, and the annual meetings 
of ENABLE had no participation fee, unlike conferences. For the hit-owner, 
this was a cheap way to stay in touch with other actors in the field.  
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5.4.3.2 Fluid participation 
As drug development programs were terminated and because ENABLE had a 
continuous open Call for new partners, some participating organizations be-
came inactive (mainly hit-owners, but also some Drug Discovery Platform 
members) and new organizations joined (again, mostly as hit-owners, but also 
some as Drug Discovery Platform members) ENABLE regularly. On the net-
work level, this led to a very fluid participation in the network. This also af-
fected the drug development programs as participants in the Drug Discovery 
Platform were reallocated to different drug development programs, either be-
cause the needs of the program changed or resources were freed because of 
the termination of another program. This meant that within the network struc-
ture, the interaction pattern between actors was constantly moving and evolv-
ing.  

5.4.4 Challenges with a strong practical focus and inclusion of 
universities 

With the strong focus on drug development in ENABLE (e.g., objectives not 
including scientific publication), which was controlled by the use of tempo-
rality and the economic model (only reimbursed for development activities), 
academic partners were not able to write and publish papers as much as they 
wanted. Thus, from an academic perspective, ENABLE was considered as a 
low status initiative: “It is very, very, low status […] they are just not the kind 
of papers that are high impact. Obviously, if you discover the next penicillin 
at some stage, there will be a high impact paper, but it would probably have 
50 authors, everybody will be in there. […] you don’t have the freedom to go 
publish what you want […] everything is collaborative, so nobody is doing a 
science project here. This is all, it is all based on the notion that you are will-
ing to sacrifice something for the common good here. […] So, when I say that 
we have not gained much individually except for insight and knowledge, I am 
not complaining about it. I came in knowing that this is the way it would be. 
[…] and actually, it is difficult to find good people to work with because of 
that. So, you know, they have to have the right motivation” (Respondent 2; 
CMO member, PMC member, and Drug Discovery Platform leader; Univer-
sity).  
 
Even if there were issues with such a strong practical focus, it seems that it 
was very beneficial for ENABLE as a whole. Looking at the progression of 
programs and the fulfilment of network objectives (see 5.4.1), and that ENA-
BLE was able to get a no-cost extension, this strategy did not only deliver the 
network objectives, it also managed the allocated resources well. The no-cost 
extension was most likely very much a result of the lack of interaction in the 
beginning of ENABLE. However, if the strong goal focus had been 
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abandoned, the financial resources available for the no-cost extension might 
not have been saved, as they then could have been used for activities that were 
not moving the network toward its goals and objectives.   

5.4.5 Network duration 
ENABLE was planned as a six-year initiative, starting in February 2014 and 
thus ending in February 2020. However, there existed a no-cost extension op-
tion that ENABLE could apply for with IMI. This meant that if there were still 
funds allocated to ENABLE, which at the end of the sixth year had not yet 
been spent, ENABLE could continue as long as there were funds. Thus, even 
if the project was planned for six years, the termination mechanism was also 
connected to the funding for the project. Given the issues ENABLE encoun-
tered in the first two years of not running at full capacity, the project benefited 
greatly by the option of a no-cost extension: “It’s officially six years, but we 
have not spent that much the first two years. We have not been at full capacity 
because there were not that many hit-owners approved. So, we have been 
overfinanced, which means that we have funds left […] And then we can start 
to discuss a prolongation for a year. Or maybe, all our funds run out now 
toward the end, as there is more activity now” (Respondent 4; CMO member; 
University).  
 
In October 2019, ENABLE did apply to IMI for a no-cost extension, which 
was approved in December 2019. Thus, ENABLE did not terminate in Febru-
ary 2020. The extension was granted for an additional year, with the new dead-
line for ENABLE being January 31st 2021.   
 
From my interviews, there were not many comments on the duration of EN-
ABLE and how the overall deadline might have influenced the network. One 
of the few comments made was connected to the possibility of adding new 
drug development programs to the ENABLE portfolio and fulfilling the net-
work objectives: “We could get a hit-owner joining in the last year, that is, 
almost in Phase 1. Hit-owners can join in very late stages. If we had pro-
gressed everything from the same starting point, we could have counted back-
wards and say that in year two of six we must have reached this far. But now 
someone can always come and rescue us in the last minute. And you could, of 
course… it could be that they look for programs more then, to reach the de-
liverables” (Respondent 7; Platform member; University). As ENABLE is de-
pendent on other actors joining with their drug development programs, reach-
ing the objectives (in terms of specific number of leads, candidates, pre-clini-
cal and clinical phase 1 ready drugs) was never completely in their own hands. 
As the duration of ENABLE mostly “threatened” the outcomes on the network 
level, it is most likely that it was the Consortium Management Office (CMO), 
especially the Project Coordinator, and the Portfolio Management Committee 
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(PMC), rather than single organizations in the Drug Discovery Platform or hit-
owners, which had to consider the duration of ENABLE as a whole.  
 
It was mentioned that the thresholds, that is, the chemical and biological fea-
tures of the molecules, for accepting new drug development programs were 
lowered during the life of ENABLE, but it was not a view held by everyone 
in the network. The LME believed that the PMC decisions were always made 
based on the quality of the drug development programs: “I believe that the 
PMC look at it based on the quality of the program. I don’t think that they 
accept programs of low quality just because” (Respondent 29; LME; Univer-
sity).   
 
Others felt that the PMC were much more rigid in their decisions in the begin-
ning of ENABLE. And that the lack of drug development programs in the 
beginning of ENABLE could have loosened up the thresholds: “When ENA-
BLE started, everybody thought that we would have a lot to do. But that has 
not been the case. I mean, the quality is really doubtful for many programs. 
And in the beginning the rules were very strict, you need to be within this […] 
it has to be a direct mechanism that kills the bug. But now there are many 
programs that are doubtful, in my opinion. That more or less enhances the 
antibiotic effect of already existing antibiotics. So, the rules are not as rigid 
now” (Respondent 14; Platform member; University). The respondent also 
acknowledged how ENABLE was dependent on hit-owners joining ENABLE 
with high quality projects, and that this was problematic. He also considered 
that maybe the number of people who were dependent on ENABLE’s funding 
made the ENABLE management want to have a certain number of active pro-
grams in the ENABLE portfolio: “It may well be that just to justify ourselves, 
we need a certain number of programs. As long as the quality is not there yet 
you cannot be so… There are many people who are employed […] But now 
we are still dependent on projects coming in. This is where the big problem 
really is, getting programs that are of sufficient quality. And that is easier said 
than done of course […] But as you say yourself, I definitely think you could 
broaden your intake or area. And they have also done so with regard to what 
mechanisms to go for. For some of these projects, I don't really know. That's 
really bad, I must say. From an ADME point of view, that is my eyes that I see 
with. But then it is clear that I can be wrong and it can still work, absolutely” 
(Respondent 14; Platform member; University).  
 
Thus, it seems that the need to reach the network goals before the network is 
terminated can have had an effect on how strictly the thresholds for accepting 
new partners were interpreted.  
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5.4.6 Summary and reflection 
There was a strong goal focus in ENABLE. Amongst several things that were 
used to ensure this goal focus, the use of temporality as a control mechanism 
seems to have had the greatest impact on the network. As we can see from the 
progression of programs in Table 18, ENABLE did meet all of the objectives 
(and some more) as of June 2020 with five Lead declarations, two Candidate 
selections and one program progressed into Phase 1 clinical trials. It thus 
seems that the control system was effective in steering activities toward net-
work goals. It is also evident that temporality was indeed used as a control 
mechanism as 12 development programs in ENABLE were terminated. In 
most cases, the hit-owners of these 12 programs became inactive, with the 
exception of those who applied with another program, and very few who still 
attended the annual meeting. There were also some participating organizations 
within the Drug Discovery Platform that became inactive as well, when there 
were no drug development programs that needed their expertise. The termina-
tion of drug development programs also contributed to a fluid participation in 
the network. Lastly, the possibility of termination led to stress and uncertainty 
in some drug development programs. That stress not only affected the hit-
owners, but it also carried over to participants in the Drug Discovery Platform. 
Further, the lack of drug development programs early in the life of ENABLE 
might have influenced the criteria for acceptance of drug development pro-
grams, despite the option of a no-cost extension of the network, which was 
eventually granted by IMI. There are clearly effects on inter-organizational 
interaction from temporality and the use of temporality as a control mecha-
nism. 
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Chapter 6. Analyzing control mechanisms and 
their effects on inter-organizational interaction 
in an engineered temporary network 

- “The objective of control mechanisms is to help achieve an adequate 
level of control. Clearly, the logic is that, through the establishment 
of proper control mechanisms, the attainment of desirable goals be-
comes more predictable. Indeed, the purpose of control is to fashion 
activities in accordance with expectations so that the ultimate goals 
of the organization can be attained” (Das and Teng, 1998, p. 493) 

 
 
 
 
This analytical chapter focuses on the effects of the control mechanisms on 
inter-organizational interaction in an engineered temporary network such as 
ENABLE. In the theoretical framing, I discussed that control is important in 
the management of networks, but that the current literature does not explain 
in more detail how control is achieved or its effects on inter-organizational 
interaction. The first empirical chapter (Chapter 4) described the rules of EN-
ABLE in detail, which included many control mechanisms. The first step to 
understand the effects of control is to identify the control mechanisms used. 
The second step is then to investigate what impact these control mechanisms 
have had on interactions within ENABLE, and more specifically on the activ-
ities, resources, and actors layer of this network according to the ARA model 
(Håkansson and Snehota, 1995).  
 
With that approach, I am moving away from the notion of single actors being 
in control of themselves and their surrounding network, that is, controlling 
other actors. Instead, I will instead focus on how control mechanisms can be 
used to engineer a network and what effects these control mechanisms have 
on inter-organizational interaction. Thus, I am not concerned with whether 
one actor in a network can control the other actors. It is more a matter of 
whether control mechanisms can be used to engineer a network irrespective 
of who uses them, and in this case the control mechanisms are part of the 
network that is being controlled. By taking the point of view from the network 
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(defined as those who have signed the ENABLE contracts), I also consider the 
interactions in the network as new. That is, the network did not have a history 
of interaction before its creation, in the sense that adequate levels of trust had 
not been developed between the actors. There were actors in ENABLE that 
had previous business relationships, but many, if not most, did not.  
 
With the point of view of the network, it is also the network’s goals and ob-
jectives that guide the process of interaction inside ENABLE, not those of any 
single firm or organization. Thus, the analytical focus here is on how the net-
work’s overall objectives drive the process, rather than how any single organ-
ization’s goals do it.  
 
The chapter is structured as follows. I start by listing and describing the iden-
tified control mechanisms (6.1). Thereafter, I describe the effects identified in 
the following eight sections. I start with the mobilization of actors and re-
sources that led to the creation of ENABLE (6.2). Then, I discuss how the 
structure and path of development in ENABLE was created ex ante interac-
tion, contrary to emergent networks, where it is the interaction that creates the 
network structure (6.3). This is followed by how formal control helped to co-
ordinate inter-organizational interaction (6.4) In the next subsection, I show 
how ENABLE had a continuous need to add new key resources, which was a 
consequence of how temporality was used in the network (6.5). Further, I 
show how interdependencies in ENABLE were created ex ante interaction 
with the use of formal control, which created conditions for inter-organiza-
tional interactions (6.6). Then, temporality as a control mechanism is dis-
cussed, including how it defines the duration of the network as well as how 
temporality is used to steer the network toward the network goals by restrict-
ing resource heterogeneity (6.7). The identified control mechanisms and their 
effects on the three layers of activities, resources, and actors are summarized 
(6.8); thereafter, the control mechanisms are categorized into five control cat-
egories that are central for engineered temporary networks (6.9). I then end 
the chapter with a summary (6.10).  

6.1 Identified control mechanisms 
Chapter 4 described how ENABLE worked and was structured. As such, the 
chapter describes all the different control mechanisms used to manage the EN-
ABLE network. I have identified 13 specific control mechanisms that were 
fundamental for the management of ENABLE, which are presented in Table 
19.  
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Table 19. Identified control mechanisms 
Control mechanism Class of control mecha-

nism  
Impact on ENABLE 

Call for ENABLE Input control Creation of the network 
Contractual agree-
ments 

Behavior control Rules for behavior 

Economic model Behavior control "Forced" inter-organiza-
tional interaction 

Formal meetings Behavior control Coordinate inter-organiza-
tional interaction 

Formal roles and re-
sponsibilities 

Behavior control Coordinate inter-organiza-
tional interaction 

Go/no-go decisions Output control Steer activities and resources 
toward network goals 

IMI review of the an-
nual report 

Output control Continuation of the network 

IMI rules for collabo-
rative projects 

Input control Define network composi-
tion, limits potential network 

Network duration Input control Limits duration of the net-
work 

No cost extension Input control Possibility to extend net-
work duration 

PMC review of new 
partners 

Input control Mobilize actors 

Team Assignment Input control Mobilize actors 
Work packages Behavior control Structure the network 

 
As can be seen in Table 19, I have also presented which class of control the 
identified control mechanisms belong to (input, behavior and output, Cardinal, 
2001) as well as the main impact the control mechanisms had on ENABLE. 
For analytical purposes I distinguish between impact and effects of control. 
Impact refers to general consequences of control, whereas effects are specifi-
cally analyzed in each of the three layers of activities, resources, and actors.  

6.1.1 Input control 
Following Cardinal's (2001) idea of input control as controlling the anteced-
ents of action, I have classified six of the identified control mechanisms as 
input control, as they are used prior to interaction. Most are concerned with 
partner selection and mobilization of actors: ‘Call for ENABLE,’ ‘IMI rules 
for collaborative projects,’ ‘PMC review of new partners,’ and ‘Team Assign-
ment.’ The four control mechanisms are all concerned in one way or another 
with the mobilization and selection of actors to or in the network.  
 
The last two control mechanisms, the Network duration and No cost exten-
sion, are connected and concerned with the temporality of the network. These 
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two control mechanisms define the institutionalized termination (Kenis et al., 
2009), and as such create a pre-defined temporal bracket around the network. 

6.1.2 Behavior control 
Five control mechanisms are classified as behavior control, as they are used 
during interaction. These control mechanisms are mainly concerned with the 
day-to-day inter-organizational interactions in the network. Three of them, 
‘Formal meetings,’ ‘Formal roles and responsibilities,’ and ‘Work packages’ 
structure and coordinate interaction. The last two, the ‘Contractual agree-
ments’ and the ‘Economic model’ focus on rules for behavior and incentives 
for interaction.  

6.1.3 Output control 
Two control mechanisms are classified as output control as they are used after 
interaction: ‘Go/no-go decisions’ and ‘IMI review of the annual report.’ These 
two control mechanisms are very similar but operate on different levels of the 
network. The ‘Go/no-go decisions’ concern the drug development programs, 
and thus impact the dyadic level mostly as interaction between hit-owners, 
and organizations from the Drug Discovery Platform are either continued or 
terminated. The ‘IMI review of the annual report’ control mechanism, on the 
other hand, impacts the whole network. Similar to the PMC with the ‘Go/no-
go decisions,’ IMI had the possibility to terminate ENABLE if it was not pro-
gressing satisfactorily. As such, both of these two control mechanisms rely on 
temporality.  

6.1.4 Using temporality as control mechanisms 
From the brief descriptions above, we can see that four of the 13 identified 
control mechanisms rely on temporality: ‘Network duration,’ ‘No cost exten-
sion,’ ‘Go/no-go decisions,’ and ‘IMI review of the annual report.’ However, 
there is an important distinction in how these four control mechanisms rely on 
temporality. Two of them, the ‘Network duration’ and ‘No cost extension,’ 
were ‘neutral.’ With neutral, I mean that there is a time set when the network 
is to be terminated (with some flexibility due to the ‘No cost extension’), and 
when that time is reached, the network will cease to exist. For the other two 
control mechanisms, the ‘Go/no-go decisions’ and the ‘IMI review of the an-
nual report,’ there is also an element of performance connected to the control 
mechanism. By that I mean that the ‘Go/no-go decisions’ and the ‘IMI review 
of the annual report’ control mechanisms were not neutral, but depended on 
the performance of either the drug development programs (‘Go/no-go deci-
sions’) or the whole network (‘IMI review of the annual report’). It was only 
if the performance was not satisfactory that the programs were terminated (the 
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same for the network, if the network would have been terminated). This is also 
the reason why the ‘Network duration’ and ‘No cost extension’ can be classi-
fied as input control, and the ‘Go/no-go decisions’ and the ‘IMI review of the 
annual report’ as output control (the performance element makes it an output 
control).  

6.1.5 Summary 
In this subsection, I have presented the 13 identified control mechanisms and 
their main impact on the ENABLE network. I have also briefly described the 
mechanisms and classified them into the three classes of input control, behav-
ior control, and output control. Now we can move on to the effects that these 
control mechanisms had on inter-organizational interaction in ENABLE.  

6.2 Mobilization of actors and the creation of 
ENABLE – a fundamental interaction process 

Mobilizing and creating constellations are fundamental management activities 
for engineered networks (Möller and Halinen, 2017). Because of the market 
failure connected to the development of antibiotics, market forces had not 
been able to sufficiently mobilize the resources and actors needed to fight the 
rising threat of antibiotic resistance. Instead, ENABLE had to be initiated by 
IMI, the triggering entity (Doz et al., 2000) needed as the environmental in-
terdependence (i.e., contextual changes, such as regulations or new entrants in 
existing markets that lead to collaboration) and having similar interests was 
not enough to overcome the economic challenges of antibiotic development 
(ibid.). Instead, IMI had to create conditions for interaction, which was done 
with the use of formal control mechanisms (Dekker, 2004). In emergent net-
works, connectedness between actors plays a fundamental role in structuring 
a network (Håkansson and Snehota, 1995). Following Håkansson and Snehota 
(1995), a key issue seems to be to create connectedness by defining a structure 
for interaction. 
 
During the formation process, two formal control mechanisms were used that 
influenced the process. The first formal control mechanism was the ‘IMI rules 
for collaborative projects.’ These rules defined a two-stage formation process, 
starting with a pre-established EFPIA consortium that was then to be merged 
with a consortium comprised of organizations eligible for IMI funding. This 
control mechanism guaranteed a mix of organizational actors being part of the 
network, thus ensuring some organizational diversity in the network 
(Cardinal, 2001; Dekker, 2004). The second control mechanism was the ‘Call 
for ENABLE.’ This was how IMI, together with the pre-established EFPIA 



 161 

consortium, mobilized the last organizations needed to fulfill the criteria of 
the ‘IMI rules for collaborative projects.’ Together, they affected all three lay-
ers as actors and their resources were added to the network. And with that, the 
possibility to perform specific activities. In short, the mobilization of actors to 
ENABLE made activities, resources, and the actors available for interaction. 
Without the mobilization of actors, there would be no network, making the 
mobilization of actors a fundamental prerequisite for engineering a network.  
 
When the additional actors had been mobilized to the pre-established EFPIA 
consortium, in this case two additional consortiums, it was time to merge these 
three consortiums into one to create the ENABLE network. This was done 
with the two contractual agreements: The Grant Agreement and the Project 
Agreement. By signing the contractual agreements, the network members 
committed to the network. This had three impacts on the network: (1) network 
members agreed to adhere to the control mechanisms, (2) they agreed to per-
form certain activities, and (3) they agreed to share and use their resources in 
ways that they were not fully in control of. This had the effect that both activ-
ities and resources of the partners could be, to a certain degree, controlled 
within the network. It also had the effect that activities and resources were 
committed to the network, and made it possible to use resources to perform 
activities. We know from the literature that multi-actor networks most often 
are dependent on the network members interacting if the network goals are to 
be achieved (Partanen and Möller, 2012). Signing the Project Agreement laid 
the foundation for this to happen.  
 
These two contracts were supposed to govern two different matters. The Grant 
Agreement was used so that IMI could control that the ENABLE network did 
what it was supposed to do. With the Grant Agreement, it was possible for 
IMI to fund the network. The Project Agreement, on the other hand, was a 
multi-lateral contract between all of the actors in the network. As such, it cre-
ated a foundation for collaboration in the absence of adequate levels of trust 
(Das and Teng, 1998) as many network members had not interacted before. 
Håkansson and Snehota (1995) mention how formal contracts are not as effi-
cient as informal control mechanisms, for example, trust, for the formation of 
business relationships. However, as there was no history of interaction that 
had built up a sufficient level of trust among all the network members, formal 
control had to be used in its stead (Das and Teng, 1998). That is, formal con-
trol, in the form of contractual agreements, was used as a supplement for trust.  
 
Further, the pharmaceutical industry relies heavily on secrecy and the defense 
of intellectual property rights, which means that contractual agreements are 
fundamental for inter-organizational interaction to even be possible. Contrac-
tual agreements might not be the most effective control mechanism for the 
development of business relationships (Håkansson and Snehota, 1995), but in 
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the context investigated here, they are fundamental for interaction. Further, 
the control mechanism of contracts is not in place to support the development 
of business relationships per se. On the contrary, in ENABLE, it was very 
much a way to create conditions for inter-organizational interaction (Dekker, 
2004) in the absence of adequate levels of trust (Das and Teng, 1998). 
 
In the case of ENABLE, IMI, who evaluated and chose which organizations 
would initially be mobilized to the network, was not active in the daily inter-
action in the network and had a very limited role during the implementation 
of the network. In the case of ENABLE, it is clear that IMI left the manage-
ment of the network to the network members, only keeping some high-level 
control (e.g., the option to terminate the network if it did not progress as it was 
supposed to). IMI was thus the triggering entity, but it did not have the role of 
hub firm or orchestrator as described, for example, by Jarillo (1988), Dhanaraj 
and Parkhe (2006), and Möller and Rajala (2007). Thus, following Dhanaraj 
and Parkhe's (2006) framework for network orchestration, which includes net-
work design, on the one hand, and network orchestration processes, on the 
other hand, IMI was mainly active in the network design. For the orchestration 
processes, the formal control mechanisms helped to orchestrate the network 
as network members adhered to and enforced the controls designed by IMI. 
However, the network design had a major impact on inter-organizational in-
teraction by creating a structure for interaction. In particular, the ‘Call for EN-
ABLE’ control mechanism defined the overall activity pattern and resource 
constellation ex ante interaction.  

6.3 Activity linking and defining the path of 
development ex ante interaction 

In addition to mobilizing actors and resources to ENABLE, the ‘Call for EN-
ABLE’ also controlled which resources were mobilized and defined the activ-
ities to be performed. The ‘Call for ENABLE’ included information about key 
activities to be performed, as well as characteristics of key resources, that is, 
molecules. Thus, the ‘Call for ENABLE’ created direction for the develop-
ment of the network (Dhanaraj and Parkhe, 2006). On the activity layer, the 
‘Call for ENABLE’ specified the key activities that were to be performed, by 
defining which stages of development the network was to focus on.  
 
The structure of ENABLE was then finalized with the signing of the Grant 
Agreement, especially in the detailed Description of Work annex to the Grant 
Agreement. On the network level, the Work packages defined higher level 
activities, such as management activities or development activities. That is, 
each ‘Work Package’ had an overall responsibility, for example, the PMC 
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(WP2) manages the ENABLE drug portfolio, and the drug development pro-
grams (WP4-7) were responsible for the development of molecules. This also 
created sub-patterns of activities (Håkansson et al., 2009) that were matched 
with the pre-defined overall activity pattern.   
 
The sub-patterns of activities were connected with the use of formal meetings, 
both on the network level and the dyadic level (two single organizations inter-
acting). On the network level, the Portfolio Management Committee (PMC) 
meetings connected the development activities of the drug development pro-
grams and the management activities of the PMC. The sub-patterns of activi-
ties could also be modified to fit the overall activity pattern, for example, when 
the Consortium Management Office put more efforts into finding new poten-
tial hit-owners. This is an example of how activities in ENABLE were spe-
cialized (Håkansson et al., 2009). However, compared to how the specializa-
tion of activities in emergent networks evolve over time, which is a conse-
quence of adaptations between activities, specialization in ENABLE was en-
gineered and thus not an outcome of adaptations between activities.  
 
On the resource layer, the ‘Call for ENABLE’ defined the path of develop-
ment of the key resources, that is, the molecules. In emergent networks, re-
sources are often developed along a path that is influenced by interaction, as 
adaptations are made in both resources and activities to have a better fit. How-
ever, in ENABLE, the path of development, as well the relevant resource com-
binations, was more or less defined in the ‘Call for ENABLE.’ This suggests 
that the path for development was defined ex ante interaction. This path was 
then controlled with other control mechanisms during the implementation of 
the network, for example, by constraining resource heterogeneity during the 
implementation of ENABLE. 
 
Heterogeneity of resources, from the IMP viewpoint, is a concept that is used 
to explain how the value of resources is dependent on their combinations with 
other resources (Penrose, 1959; Håkansson and Snehota, 1995; Håkansson et 
al., 2009). Håkansson and Snehota (1995) argue that given resource heteroge-
neity, the mix of resources rather than the amount is central for the value of 
resources. The organizational and scientific diversity in ENABLE influenced 
the heterogeneity of resources by including a mix of needed resources in the 
network. Thus, there were many potential available resource combinations, 
which was beneficial as it is impossible to know the results of a combination 
of resources in advance (Alchian and Demsetz, 1972).  
 
In addition, interactions over time help actors to learn how to best combine 
their resources (Håkansson and Snehota, 1995). In a temporary network such 
as ENABLE, time being-limited, a wide variety of potential resource combi-
nations is beneficial as it adds flexibility, thus lowering the need for learning. 
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In other words, if actor A (molecule) and actor B (assay) combine their re-
sources, and actor A’s resource has progressed to such a state that actor B’s 
resource no longer is useful to combine with actor A’s resource, actor A can 
then combine it with actor C’s (another assay) resource, instead of actor B 
learning and developing their resource to fit actor A’s new needs. This is de-
pendent on the possibility to define ex ante potential combinations and include 
network members that have these resources. In the case of ENABLE, this was 
both pre-defined and then complemented with the possibility to add additional 
resources with the ‘PMC review of new partners’ control mechanism (both 
molecules and assays). With a diversity of organizations, there are also more 
ways in which the resources can be combined, in contrast to if the organiza-
tions were similar.  

6.4 Formal control for improving coordination of inter-
organizational interaction 

Dividing the network into Work packages that are coordinated and connected 
is a typical cross-relational task as described by Ritter et al. (2004). One im-
portant impact that the ‘Work Package’ mechanism had on ENABLE was im-
proved coordination on the network level as well as steering inter-organiza-
tional interactions.  
 
As already mentioned, the Work package structure was complemented with 
two other control mechanism that further enhanced the coordination: ‘Formal 
meetings’ and ‘Formal roles and responsibilities.’ The Project Agreement, as 
mentioned above, described some of the ‘Formal roles and responsibilities,’ 
more specifically the management roles. That is, ENABLE had contractually 
defined roles and responsibilities (Möller and Halinen, 2017). In addition to 
these, there were other Formal roles in ENABLE, based on the scientific dis-
cipline that the participants represented. These discipline-specific roles were 
held by those participants that were part of the Drug Discovery Platform, 
which were then allocated to the drug development programs with the ‘Team 
Assignment’ control mechanism. Altogether, the ‘Formal roles and responsi-
bilities’ in ENABLE helped to improve the coordination in the network.  
 
‘Formal meetings’ were used to discuss and prioritize activities within the 
drug development programs, as well as planning ahead to deal with serial in-
terdependence. Connected to this was also the planning of resource use and 
resource combinations, as different experiments needed different resources in 
addition to the molecules (e.g., animals). The ‘Formal meetings’ also influ-
enced the formation of actor bonds through socialization (Håkansson and 
Snehota, 1995). The ‘Formal roles and responsibilities’ helped to decide who 
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carries out different activities, as mentioned by one respondent, stating that 
the chemists do the chemistry and microbiologists do the microbiology. It is 
clear that the capabilities and resources of the actors were guiding the alloca-
tion of resources, as pointed out by Håkansson et al. (2009). The statement 
also suggests that the ‘Formal roles and responsibilities’ influenced the iden-
tities of actors, being either a chemist or a microbiologist. In the same way, 
some participants in ENABLE were referred to as either Consortium Manage-
ment Office or Portfolio Management Committee members, also giving them 
certain identities. This also follows the argument by Håkansson et al. (2009) 
of how identifies are created in interaction with others.  
 
The two control mechanisms ‘IMI rules for collaborative projects’ and ‘Call 
for ENABLE’ influenced diversity in the activity layer, as the different organ-
izations and scientific disciplines could perform different activities. In contrast 
to how diversity is explained in the traditional IMP view, which highlights 
mutual adaptations between activities as a way to create diversity in a network 
(Håkansson et al., 2009), diversity in ENABLE was created by the inclusion 
of many different scientific disciplines. At the same time, as drug development 
in general is highly standardized, there was also similarity (ibid.). Both diver-
sity and similarity help to manage interdependences between activities, which 
lead to efficiency in the overall activity pattern. Of interest is the ease of 
changing the overall activity pattern in ENABLE. There is great diversity in 
the activity layer also in emergent networks. However, as the activity linking 
in these networks is more dependent on long-term interaction, mutual adapta-
tions, and joint investments, there is more inertia in such a network compared 
to ENABLE. 

6.4.1.1 Additional coordination through entrainment and temporal 
pacing 

Generally, industry partners are used to a higher pace in performing their ac-
tivities compared to university partners (Kronlid and Baraldi, 2020). This 
means that academic researchers, who are used to trying and understanding 
how things work, are now more or less “forced” inside ENABLE to ‘make 
things work.’ A consequence is that there can be delays in the performance of 
experiments and the delivery of data to hit-owners. The Project Agreement 
stated that each participating organization should carry out their allotted ac-
tivities in a timely manner. However, as different organizations have a differ-
ent pace, the definition of what a timely manner is can be different for different 
organizations. This means that there can be a misfit in the temporal pacing 
(Dille and Söderlund, 2011) between different types of organizations in EN-
ABLE. The ‘Formal meetings,’ especially the Portfolio Management Com-
mittee meetings every third month, help to coordinate activities in time 
through entrainment (the adjustment of pace of one activity to synchronize 
with the pace of another activity (Jones and Lichtenstein, 2008; Biesenthal et 
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al., 2015). The meetings thus act as so-called zeitgebers that guide the entrain-
ment (Biesenthal et al., 2015), which enhance coordination.  

6.5 The continuous need for new resources – a 
consequence of temporality  

ENABLE continued to mobilize actors and resources to the network also after 
the network had been created. The need to continuously add new resources to 
the network was an indirect effect of using temporality as a control mecha-
nism. As drug development programs could be terminated, and with them key 
resources, there was a constant need to keep the ENABLE portfolio stocked. 
One control mechanism was used to manage this continuous mobilization of 
actors to the network: namely ‘PMC review of new partners.’ For clarification, 
I consider the Open Call and Expression of Interest template (see 4.6.3.1) as 
part of the ‘PMC review of new partners’ control mechanism.  
 
With the Open Call, which included technical criteria for those that sent in an 
Expression of Interest, ENABLE had a first line of control to ensure that the 
potential hit-owners who applied had resources (molecules), which fit with 
the pre-defined resource constellation. This improved the mobilization of ac-
tors as it narrowed down the pool of potential new hit-owners, making the 
process more efficient. The final decision was then controlled by the ‘PMC 
review of new partners.’ This review ensured that the criteria stated in the 
Open Call were followed, and that the resources were relevant for ENABLE. 
For the Open Call for new partners to the Drug Discovery Platform, the PMC 
limited the scope of the process. That is, only when resource gaps in the dis-
covery platform had been identified did a call go out. This meant that those 
resources were only added when they were needed.  
 
The possibility to add more organizations to the network after its creation, 
especially to the Drug Discovery Platform, added flexibility in the activity 
layer, lowering the need for extensive adaptations. In other words, when an 
activity that was not currently available in the network was needed, it was 
possible to add that activity to the network (by adding a new network mem-
ber), instead of making adaptations of other activities already available in the 
network. At the same time, this meant that the overall activity pattern of the 
network was changing constantly, often abruptly. The ‘PMC review of new 
partners’ further ensured that the new activities that were made available 
matched the pre-defined activity pattern. The effects on the resource layer was 
similar to those on the activity layer. As new resources were added, it in-
creased the mix of the resources in the network. The possibility to add re-
sources during the implementation created flexibility in the overall resource 
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constellation, which also meant that the resource constellation was constantly 
changing and evolving. However, even if there was a lot of movement in both 
the activity and the resource layer, the overall function of the network was 
relatively constant, as the pre-defined activity pattern and resource constella-
tion guided these movements. On the actor layer, the inclusion of new actors 
had the effect that inter-organizational socialization processes (Håkansson and 
Snehota, 1995; Dhanaraj and Parkhe, 2006) were continuously initiated. As 
already mentioned above, the use of formal control mechanisms mitigated the 
lack of trust, making it possible for new network members to interact inten-
sively at the very start when they officially became part of ENABLE. How-
ever, there were still socialization processes occurring, including trust build-
ing, which could be negatively affected by the general fluid participation (see 
6.5.2) in the network.  
 
In emergent networks, both the activity pattern and the resource constellation 
constantly and slowly evolve as adaptations are made more or less spontane-
ously by the involved actors on both layers. The main difference between 
emergent networks and an engineered network like ENABLE is probably the 
speed of evolution in both layers. The entry of new actors in emergent net-
works depends on interactions over time, which can be hindered due to barri-
ers posed by existing network interdependencies (Håkansson and 
Waluszewski, 2007). And the development of new activities and resources 
through adaptations is also dependent on interactions over time. In ENABLE, 
however, the inclusion of new actors in the network occurred more rapidly 
and was based on decisions made by the CMO and the PMC. This also meant 
that the need for extensive adaptations was relatively low in ENABLE.  

6.5.1 Allocation of resources in ENABLE – internal 
mobilization of resources and actors 

For the mobilization of resources and actors within ENABLE, two control 
mechanisms were used: ‘Work Packages’ and ‘Team Assignment.’ The ‘Work 
packages,’ as described above, contributed to the structure of the network. 
This helped to coordinate activities, linking activities ex ante interaction. The 
‘Team Assignment’ control mechanism, on the other hand, mobilized re-
sources and actors on the dyadic level in the drug development programs. Par-
ticipants in ENABLE from the Drug Discovery Platform, and their connected 
resources, could be reallocated between the active drug development pro-
grams. Participants from the platform could also be included in several devel-
opment programs in parallel. This was especially the case for those partici-
pants that had very specific, specialized knowledge. Linking activities ex ante 
interaction and then allocating actors to perform these activities helped to 
achieve knowledge mobility (Dhanaraj and Parkhe, 2006) in the network, 
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which means sharing, developing, and acquiring knowledge in the network. 
This was important for ENABLE, as drug development is dependent on the 
combination of highly specialized knowledge. In other words, knowledge mo-
bility hinders the specialized knowledge to be kept in their respective ‘silos.’ 
As multi-actor networks generally are dependent on network members inter-
acting to reach the network goals (Partanen and Möller, 2012), knowledge 
mobility is also beneficial more generally for such engineered networks.  
 
The ‘Team Assignment’ control mechanism was used to match the capabili-
ties and resources of actors with the sub-patterns and sub-constellations of the 
‘Work Packages,’ and created the potential for actor bonds on the dyadic level 
in the drug development programs. The use of the ‘Team Assignment’ control 
mechanism meant that participating organizations in ENABLE were not free 
to choose who they would interact with. Similar to what Ritter et al. (2004) 
mentions regarding strategic nets, organizations in ENABLE had to interact 
with actors that were not of their choosing. Compared to how counterparts are 
chosen in emergent networks, which is mainly driven by the needs, desires, 
and possibilities of the single actors, the process was very different in ENA-
BLE. Here, the overall goals and objectives of the network were the driving 
principle, and it was the Platform Leaders, who had overall responsibility and 
overview of the Drug Discovery Platform resources. They decided which par-
ticipating organizations were to be “coupled” together to start interacting. 
Thus, there was a distinct matching process, as hinted at above.  

6.5.2 Fluid participation 
When drug development programs were terminated, resources of the Drug 
Discovery Platform were reallocated to other drug development programs, or 
became inactive. This meant that the core and program team members, who 
had been part of the development program, which was terminated could no 
longer work using that specific program’s main resource, namely the mole-
cule(s). This can be specifically negative if any of the core or program team 
member organizations have made adaptations to fit with the terminated devel-
opment program.  
 
The use of temporality affected the development of trust between participating 
organizations in the network as the shadow of the future was short and uncer-
tain. This was however asymmetric across the ENABLE network, as there was 
more and less stability in different parts of the network and for different actors. 
For example, the management bodies of the PMC and the CMO were not af-
fected at all by the possibility of termination of drug development programs, 
looking at inter-organizational interactions within these management bodies. 
The shadow of the future in these management bodies was generally longer 
than anywhere else in the ENABLE network. The stability in the Drug 
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Discovery Platform was also high, even if there were asymmetries within the 
Drug Discovery Platform as well. There were some participating organiza-
tions which, having very unique capabilities and resources, became inactive 
as drug development programs relying on them were terminated. However, 
for most of the participating organizations in the Drug Discovery Platform, 
new activities could be allocated to them independently of the drug develop-
ment programs active in the network. Thus, actors who expected to remain in 
the network for the entire lifetime acted on the premise of this perceived future 
(Medlin, 2004; Håkansson et al., 2009).  
 
Temporality on the actor layer led to fluid participation on the dyadic level, 
uncertainty about the shadow of the future and, associated with this, chal-
lenges in building dyadic trust and getting commitment between single partic-
ipating organizations. However, it seems that trust and commitment existed in 
the network per se, as a whole, instead of in specific actors. Such commitment 
was also beneficial for inter-organizational interaction on the dyadic level, as 
it had aligned the actors toward the same objectives. 
 
With the creation of new core and program teams, stage transitions of devel-
opment programs which grant the programs access to more and new resources, 
as well as the continuous additions of hit-owners and actors joining the Drug 
Discovery Platform, the resource combinations were constantly changing 
throughout the network. As mentioned above, ENABLE defined the relevant 
resource combinations ex ante, to a high degree. With the possibility to add 
new actors to the network, the potential resource combinations were multi-
plied. This leads to even higher flexibility in the possible resource combina-
tions within the network, increasing the potential mix of resources.  

6.6 Creating interdependency through control to ‘force’ 
inter-organizational interaction  

One of the basic assumptions in the IMP perspective is that no activities exist 
in isolation; hence, every activity, including those internal in the organization, 
is connected to other activities (Håkansson and Snehota, 1995; Håkansson et 
al., 2009). This, in turn, creates interdependency between the different activi-
ties as they are linked together. There are two central issues here: activity link-
ing and coordination across organizational boundaries (Håkansson et al., 
2009).  
 
In emergent networks, these links are created by the organizations that link 
their activities together. This was not the case in ENABLE. On the contrary, 
activities were linked together ex ante interaction with the pre-defined activity 
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pattern. This means that the actors did not initiate and spontaneously link their 
activities together. Rather, the mobilization of actors within ENABLE was 
controlled by the ‘Team Assignment’ mechanism in a process of matching 
actors’ capabilities with the pre-defined activity pattern. As participants from 
different organizations were “assembled” in the different program teams, links 
were “designed” and created before the actual interaction started.  
 
The ‘Team Assignment’ control mechanism was then complemented by the 
‘Economic model,’ which incentivized or “forced”22 the participating organi-
zations to interact across their organizational borders. Or put differently, en-
gaging in particular inter-organizational interactions was a prerequisite for re-
ceiving funding. In order to receive IMI funding, participating organizations 
were thus dependent on performing activities that had already been linked to-
gether, creating interdependencies between activities rather than actors. This 
is a very different picture from how interdependencies between activities de-
velop in emergent networks. In the IMP view, interdependence between ac-
tivities in the network is explained by a continuous process of adaptation as 
actors try to improve performance. That is, when activities performed at two 
different organizational actors are adjusted to fit better with each other, their 
joint performance is improved (Håkansson et al., 2009). This means that the 
configuration of activities in an emergent network is the result of previous 
interactions and the interdependencies that these historical interactions have 
created. And the opposite seems to be true in an engineered network: the con-
figuration of activities in an engineered network, as they are controlled, is ‘de-
signed’ rather than emergent. In other words, the control mechanisms create 
interdependencies within the network, which then lead to inter-organizational 
interaction as actors were tasked with performing these activities.  
 
In the case of ENABLE, it was the ‘Team Assignment’ control mechanism 
that connected actors and their activities. The actors had already committed to 
the network by signing the contractual agreements, and they were then incen-
tivized to interact by the Economic model. Without interaction, no reimburse-
ment. Together, these three control mechanisms (‘Team Assignment,’ ‘Con-
tractual agreements’ and ‘Economic model’) created interdependencies be-
tween activities. Interdependencies in ENABLE were thus a result from the 
combination of several control mechanisms. Together, the control mecha-
nisms again helped with knowledge mobilization (Dhanaraj and Parkhe, 
2006), as they created incentives (reimbursement) and interdependencies 

 
22 As mentioned in an earlier footnote, I want to stress that no organization was legally forced 
to be part of the ENABLE network. By forced, here, I refer to the requirement to follow the 
rules of the network (adhering to the formal control mechanism) after signing the Project Agree-
ment.  
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(need to perform activities to get reimbursement) for inter-organizational in-
teraction.  
 
Through the ‘Economic model,’ IMI was also able to control that only activi-
ties which helped progress the network toward the network goals were reim-
bursed. Consequently, no participating organization could “go out on its own” 
and use ENABLE funding for purposes outside the specified network goals. 
This resulted in that activities were focused toward the network goals and ob-
jectives. With this mechanism, it was possible to control which activities were 
reimbursed, which, in turn, had the effect that there were no or very limited 
slack activities in the network. The ‘Economic model’ (in combination with 
the ‘Go/no-go decisions’ mechanism, see 6.7.2) helped to keep the develop-
ment of the key resources (molecules) on the chosen path of development. 
This aligned the participating organizations toward the goals and objectives 
of the network. At the same time, it restricted the actor’s own development, 
for example, by limiting time for writing articles. This again shows how the 
development of key resources was steered by constraining resource heteroge-
neity.  

6.6.1 New contacts and collaborations – from engineered 
interaction to emerging business relationships 

Part of engineering networks is that new relationships are created (Doz et al., 
2000). This was very much the case within ENABLE. Not only did a lot of 
respondents mention the benefit of new contacts that might lead to future col-
laboration, several had also already initiated new collaborations outside EN-
ABLE. It is clear that the activity links, resource ties, and actor bonds that 
were created through interactions inside ENABLE also meant that a founda-
tion was created for potential subsequent interactions outside of the bounda-
ries of the ENABLE network. Being part of an engineered network, thus, can 
be seen as a test bed for continued and possibly deeper and broader interaction. 
It can be an initial episode of interaction toward building a long-term relation-
ship (Schurr, Hedaa and Geersbro, 2008). The financial support and control in 
ENABLE might also lower the risk of starting interactions with new actors. 
Lowering this risk allows for relationship specific investments (Håkansson et 
al., 2009) and can also speed up the process of mutual alignment and commit-
ment. In other words, the actors can move faster from shallow to deep inter-
action (Baraldi et al., 2013).   
 
6.6.1.1 The role of trust and commitment in connection to temporality 

and fluid participation 
One issue with the fluid participation of actors inside ENABLE in relation to 
inter-organizational interaction is that actors have to constantly get to know 
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each other. I have argued in this thesis that formal control acts as a supplement 
for trust. However, this does not mean that actors in ENABLE do not build 
trust in each other (or the other way around, lose trust in each other). In sub-
section 5.2.2.1, I mentioned how GSK and Sanofi started to trust each other 
more and more over time as they interacted very closely. Other respondents 
have mentioned similar processes. It is important to remember that there are 
different types of trust, for example, trust in goodwill (actors will not behave 
opportunistically) or capabilities (e.g., actors deliver the quality that they 
promise) (Dekker, 2004). It is reasonable that formal control mechanisms tar-
geting inter-organizational interaction to a higher degree can supplement trust 
in goodwill (related to interaction) compared to trust in capabilities (related to 
quality). It is especially trust in capabilities that respondents have mentioned 
as getting better over time, as in the example of GSK and Sanofi.  
 
When it comes to commitment, in connection with temporality and fluid par-
ticipation, it is interesting to see that adaptations on both the activity and re-
source layers were made inside ENABLE. Both Medlin (2004) and Håkansson 
et al. (2009) have mentioned how the perceived future of another actor influ-
ences the commitment to interaction. The adaptation of activities and re-
sources in the context of temporality and fluid participation in ENABLE seem 
thus contradictory. The uncertainty of future interaction should, logically, 
have a negative impact on the commitment that actors inside an engineered 
temporary network make to each other. However, this issue could be ex-
plained by thinking about who or what participating organizations are com-
mitted to.  
 
If one thinks about commitment to the network per se, instead of thinking 
about commitment to a certain actor and the interaction with that actor, a dif-
ferent picture appears. A commitment to the project per se can explain why 
adaptations in activities and resources are made even if the value from these 
adaptations toward a single specific actor could be lost if the drug develop-
ment program was terminated. The guaranteed reimbursement for activities 
can also explain some of this commitment of resources: as mentioned above, 
reimbursements by public means can lower the risks of interaction. Further-
more, as new collaborations have been initiated outside of ENABLE, for ex-
ample, with the terminated WP4b program that was more or less continued 
outside ENABLE with new funding, the adaptations made do not necessarily 
lose value for the interacting parties if they are terminated inside ENABLE. 
From the point of view of the network, unless another drug development pro-
gram was active that needed the same adaptations, the value would however 
be lost. But this is only visible in retrospect, and does not have that much of 
an impact on ENABLE. This is partly because of the scientific uncertainty 
inherent in drug development. The value of the specific adaptation is lost be-
cause the time and resources could have been used on another drug 
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development program. However, there is no way to know for certain which 
programs will be successful; thus, such losses are unavoidable in the context 
of drug development.  

6.7 Temporality – defining network duration and 
steering the network toward network objectives  

Temporality in ENABLE was used not only to define and control the network 
duration, but also as a way to steer activities toward the network objectives. 
Defining network duration is the ‘classic’ way in which temporality is used, 
and will be briefly discussed first (6.7.1). Thereafter follows a longer discus-
sion about how temporality is used to steer the network toward the objectives 
(6.7.2); this subsection ends with a discussion of how temporality creates ur-
gency, stress, and surges in the workload for some actors (6.7.3). 

 
6.7.1 Controlling network duration 
To control the network duration, two control mechanism were used: ‘Network 
duration’ and ‘No cost extension.’ The ‘Network duration’ control mechanism 
influenced the shadow of the future (Axelrod, 1984) as it defined a future point 
in time when the network was to be terminated. With the ‘Network duration,’ 
temporality comes from the institutionalized termination of the network 
(Kenis et al., 2009), which was known to all participants at the very start of 
ENABLE (Lundin and Söderholm, 1995).  
 
The ‘No cost extension’ control mechanism, on the other hand, created flexi-
bility in the ‘Network duration’ control mechanism, which had the impact of 
extending the duration of the network when it was used. The flexibility comes 
from an additional criterion for termination, which was dependent on the re-
sources allocated to ENABLE by IMI. That is, as long as there is no need for 
additional resources from IMI, the network could continue on until January 
31st 2021.  

6.7.2 Steering inter-organizational interaction with temporality 
In the previous section, I mentioned how the ‘Economic model’ helped to fo-
cus the activities in the network toward the network objectives. Two additional 
control mechanism were also used to ensure that ENABLE worked toward the 
network objectives: (1) ‘Go/no-go decisions’ and (2) ‘IMI review of the an-
nual report.’ These two additional control mechanisms were active at different 
levels, with the ‘Go/no-go decisions’ controlling resource development on the 
dyadic level (between hit-owners and the single organizations in the Drug Dis-
covery Platform), and the ‘IMI review of the annual report’ controlling 
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resource usage and network progression on the network level. The ‘Go/no-go 
decisions’ made sure that the resources developed, specifically molecules, in 
ENABLE were in line with the network objectives, creating a goal to be fo-
cused on in the network. The ‘Go/no-go decisions’ were also a way for ENA-
BLE to control the use of their limited resources (the IMI funding). This meant 
that only the development programs in ENABLE, which were deemed to have 
the highest probability of success were progressed. The Go/no-go decisions 
also included decisions for stage transition, that is, when a development pro-
gram transitioned from, for example, the H2L stage (WP4) to the L2C stage 
(WP5), thus also controlling the progression of programs. When funding was 
terminated for the drug development programs, it resulted in inactivity in the 
participating organizations. Most of these were hit-owners, but participating 
organizations in the Drug Discovery Platform also became inactive from time 
to time. At the core, both control mechanisms (‘Go/no-go decisions’ and ‘IMI 
review of the annual report’) steered the network toward the network objec-
tives. This affected all three layers of activities, resources, and actors, as the 
control mechanisms aligned activities, resources, and actors toward the net-
work objectives. This alignment was controlled as the development efforts 
that did not follow the pre-defined path toward the network objectives were 
terminated. In other words, the heterogeneity of resources was constrained.  
 
On the network level, ‘IMI review of the annual report’ made sure that the 
network as a whole progressed toward the network objectives. When ap-
proved, this also meant that participating organizations (except for hit-owners) 
that were eligible for IMI funding got reimbursed for their activities, as well 
as the release of the funding for the next period. With the approval of the an-
nual report, activities in the network continued, and previous activities were 
approved for reimbursement. Only activities that were relevant for reaching 
the network objectives were reimbursed. With the activities approved, more 
IMI resources were released to the network.  
 
The possibility to terminate the network (related to IMI annual review) im-
pacts the network as it makes the future of interaction uncertain. However, I 
was not able to see any indications that this had any effects on the actors, as 
no respondent mentioned anything about this possibility. The effects of the 
‘Go/no-go decisions’ are instead much more visible in the data, compared to 
‘IMI review of the annual report’. Considering the temporality aspects of both 
control mechanisms, it is reasonable to think that the impact of the ‘Go/no-go 
decisions,’ which were always closer in time, affected the network more. As 
such, it seems that the possibility to terminate the network was further away, 
which can explain why this was not mentioned by any respondents. Thus, it 
seems that there is both long and short temporality, as discussed in Kronlid 
and Baraldi (2020). The shorter the temporality, the more attention is given to 
it (and thus the task at hand) by the actors exposed to temporality as a control 
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mechanism. This is also in line with Kelly and Loving (2004) who found a 
greater task focus in groups with increased deadline pressures (declining du-
ration). Further, as long as the network followed the other control mecha-
nisms, the network would not be terminated. This suggests that there could be 
a hierarchical relationship between the two control mechanisms as the termi-
nation of the whole network was not relevant as long as the ‘Go/no-go deci-
sions’ mechanism was used properly.  
 
As mentioned above, the ‘Go/no-go decisions’ in combination with the ‘Eco-
nomic model’ had the impact that ENABLE was managed in an industrial 
way. The ‘Go/no-go decisions’ had the effect that the key resources, mole-
cules, were evaluated regularly, and if there was not satisfactory progression, 
further development efforts on these resources were terminated. And of 
course, those key resources that were developed satisfactorily continued to be 
developed. The development of resource paths inside ENABLE therefore is 
different compared to those in emergent networks. It is not the ongoing inter-
actions between two or more specific parties that guide how the resources in 
ENABLE, at least not the key resources (molecules), are developed; rather, it 
is the control mechanisms, and especially the ‘Call for ENABLE’ that defined 
this path of development and the ‘Go/no-go decisions’ that kept the develop-
ment of resources on this path by constraining resource heterogeneity. This is 
exemplified by the termination of drug development programs. In those in-
stances, the combination of resources took the molecule on a path that was not 
the one chosen, meaning that it did not fit with the pre-defined path of devel-
opment. The result was that the molecule that did not fit with this path was 
removed. While path dependency has generally been described in the litera-
ture as something negative, for example, by restricting the development of 
new innovations (see e.g., David, 1985; Coombs and Hull, 1998), such a re-
striction was needed in ENABLE (cf. Håkansson and Waluszewski, 2002b). 
However, the decisions to invest in certain development programs did not 
mean that ENABLE was ‘stuck’ with those decisions. Thus, these investments 
did not constrain ENABLE, in the sense that they had to stick with these de-
cisions, as each development program could be terminated and new programs 
could be added. It was possible for ENABLE to change its resource constel-
lation quickly as long as there were potential new partners for the network, 
and as long as the resource constellation followed the pre-defined path. Thus, 
while ENABLE benefitted from a pre-defined path of development, the net-
work was not that path dependent as development programs could be termi-
nated.  
 
With the possibility to terminate drug development programs, both the activity 
pattern and resource constellation in ENABLE were constantly evolving, of-
ten with abrupt changes. At the same time, this meant that activity links and 
resource ties were severed, again often abruptly. Connected to this is also the 
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loss of value from adaptations of both activities and resources. On the actor 
layer, this meant that relation-specific investments (Håkansson et al., 2009) 
most often lost its value. However, these investments were in a way subsidized 
by ENABLE, as the participating organizations were reimbursed for their in-
teraction in the network, reducing the risk of these investments. Further, in 
some instances, the interaction continued outside ENABLE, and in these in-
stances the relation-specific investments could continue to be capitalized on. 
If more actors will interact again in the future, the adaptations made in ENA-
BLE will have an even greater positive impact on the value from the relation-
specific investments made in ENABLE.   

6.7.2.1 The role of network goals and objectives 
Another key characteristic of ENABLE, and any other engineered temporary 
network, is the goals and objectives. A specified mutual goal is one of the 
defining characteristics of engineered networks (Möller and Halinen, 2017). 
The wish to achieve something specific is what makes the triggering entity act 
and try to create a new network. Without an overarching goal or objective, 
there is no need to mobilize any actors in an engineered way. The role of an 
overarching goal or objective is also a distinctive difference between emergent 
and engineered networks. In an emergent network, connections are made that 
hopefully help the organizations in the network attain their goals. These kinds 
of networks have no overarching goals that the network is trying to attain. In 
an engineered network, it is instead the goal of the network that is guiding the 
action, not the individual goals of network members that guide the network. 
Therefore, it is the overarching goal or objective that legitimizes the creation 
of the network. Both legitimizing and goal setting (Aarikka-Stenroos et al., 
2017; Möller and Halinen, 2017; Perks et al., 2017; Planko et al., 2017) have 
been identified as central for network management, and for engineered tem-
porary networks the two (legitimizing and goal setting) seem interconnected. 
If setting goals is part of managing a network, and we assume that only engi-
neered networks are manageable (Partanen and Möller, 2012), having pre-de-
fined goal(s) is a key characteristic of an engineered temporary network.  
 
Das and Teng (1998) argue that goal setting sets direction for task perfor-
mance and increases goal congruence, and Dekker (2004) considers goal set-
ting to be an outcome control mechanisms. I agree that goals or objectives set 
the direction for performance, and I consider that having a goal or objective is 
a prerequisite for the creation of engineered temporary networks. Especially 
mission oriented R&D networks (Foray et al., 2012), such as ENABLE, will 
always have a specific goal or objective (the mission). If there was no goal to 
be achieved, the network would not have been created. The objectives are im-
portant for the use of control mechanisms, as the control mechanisms are de-
pendent on these objectives. The objectives of the network influence how the 
control mechanisms are used, in addition to creating a direction for the 
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network (Das and Teng, 1998). For example, several of the control mecha-
nisms depend on decisions, such as the acceptance of new partners by the 
Portfolio Management Committee. The goal of the network defines the com-
petences needed, which, in turn, guide the selection of network members 
(Möller and Rajala, 2007). The PMC decisions therefore were made by ex-
plicitly considering the goals of ENABLE. The goals and objectives of ENA-
BLE created the direction needed to make these decisions. At the same time, 
the goals and objectives constrained the activities performed and which re-
sources were developed (e.g., only antibiotics targeting specific pathogens). 
Constraining activities performed and the resources that were developed is of 
course a crucial part of creating direction.   

6.7.3 How the use of temporality creates urgency, stress, and 
surges in workload 

Speed was very important in ENABLE. This is a consequence of two of the 
temporality mechanisms: ‘Network duration’ and ‘Go/no-go decisions.’ On 
the single drug program level, as there are only three months between the 
points of measurement of progress in the development programs, data have to 
be generated quickly. If this was a regular deadline, the pressure to deliver 
data at these points in time would most likely not be as high as when termina-
tion is possible. That there is an immense pressure to deliver to the PMC meet-
ings is clear from subsection 5.4.2.1. On the network level, there is a need to 
deliver all the objectives before the termination of the network. This is chal-
lenged by one of the indirect effects of the termination mechanism: the entry 
of new organizations into the network. Each new organization, mainly hit-
owners, has to learn how the network operates and all the routines it has de-
veloped. As trust and commitment have to be established between the partic-
ipating organizations, which takes time, new development programs are not 
as efficient as those that have gone through this learning process.  
 
The ‘Go/no-go decisions’ control mechanisms also led to stress and uncer-
tainty for some actors. In one specific instance, this led to the loss of personnel 
for one actor, which also meant a loss of human resources for the network. 
Such turnover of personnel creates further challenges in building trust within 
the network. It takes time to build trust (Håkansson and Snehota, 1995; 
Andersen and Kumar, 2006), and the lack of time and increased uncertainty 
(Saunders and Ahuja, 2006; Håkansson et al., 2009) make it difficult for par-
ticipating organizations to develop mutual relationships. Because of the stress 
felt by one hit-owner in particular, activities were rushed in their development 
program. The regular interval of three months between the PMC meetings also 
meant that there were rather short timelines between the evaluation of the de-
velopment programs. At the same time, this helped to pace the activities (Jones 
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and Lichtenstein, 2008) in both the drug development programs and the net-
work as a whole, as it created entrainment (Jones and Lichtenstein, 2008; 
Biesenthal et al., 2015). 
 
Another effect of temporality was surges in the workload close to PMC meet-
ings. This affected both the Drug Discovery Platform as well as hit-owners. 
The PLs were responsible for collecting and making sense of all the latest data 
that were to be presented to the PMC. Given this, a lot of requests for data 
went out simultaneously to the Drug Discovery Platform.  
 
At the same time, there are network members that have initiated new collabo-
rations outside the engineered network. Thus, the use of temporality (both in 
the ‘Network duration’ and the ‘Go/no-go decisions’) in ENABLE was not a 
hindrance for the development of more long-term interaction. This means that 
the future of the network, which was temporary, did not mean that the future 
of dyadic interactions within the network were viewed as temporary. This sug-
gests a difference in the view of an actor’s perceived future of the network as 
a whole and specifically toward an actor in the network.  
 
Another consequence that arises due to the possibility of terminating develop-
ment programs within ENABLE is that universities, in particular, have trouble 
with hiring people. Employment within academia is to a high degree depend-
ent on external funding. At the same time, academic researchers still have a 
need for stability and security in their employment. Thus, for a university to 
be able to hire someone of high standards, they need to be able to offer an 
employment contract for at least a year or two, which is common for junior 
researchers such as post docs.  
 
The ‘Network duration’ had two impacts on the network: defining the criteria 
for network termination and influencing the shadow of the future. The criteria 
for network termination limited the time for performing activities in the net-
work, and made time a resource that can be managed. On the actor layer, the 
shadow of the future was thus defined ex ante. The drug development pro-
grams were not as affected by the institutionalized termination of the network 
as a whole, as there was a much closer (in time) threat of termination. How-
ever, on the network level, it was the institutionalized termination that influ-
enced the behavior of the PMC and CMO. Both management bodies had to 
consider the Network duration when making decisions on, for example, re-
source allocation (CMO) and portfolio management (PMC), including if new 
programs are to be included or not (the open call for new partners was closed 
towards the end of the network duration). These two mechanisms (‘Network 
duration’ and ‘Go/no-go decisions’) and their effects are, of course, con-
nected: it was the need to achieve the objectives at the end of ENABLE that 
led to decisions of continued or terminated funding for the development 
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programs. As the termination of development programs during most of the 
duration of ENABLE was closer at hand (in time), the effects of temporality 
were most visible at the dyadic level (between hit-owners and individual or-
ganizations in the Drug Discovery Platform) compared to at the network level 
(most participating organizations being active for the whole duration of EN-
ABLE). 

6.8 Summarizing the identified control mechanisms 
and their effects on inter-organizational interaction 

In this section, I summarize the above analysis which is divided into the clas-
ses of: input (subsection 6.8.1 and Table 20), behavior (subsection 6.8.2 and 
Table 21), and output (subsection 6.8.3 and Table 22) control. 

6.8.1 Effects from input control 
Six of the identified control mechanisms fall under the class of input control: 
(1) ‘Call for ENABLE,’ (2) ‘IMI rules for collaborative projects,’ (3) ‘Net-
work duration,’ (4) ‘No cost extension,’ (5) ‘PMC review of new partners,’ 
and (6) ‘Team Assignment’ (see Table 20). The ‘Network duration’ and ‘No 
cost extension’ control mechanisms are connected and both concerned with 
the duration of the network; thus, both are temporality control mechanisms 
(Kronlid and Baraldi, 2020). The other control mechanisms are specific ex-
amples of partner selection mechanisms that ensure knowledge diversity 
(Cardinal, 2001; Dekker, 2004). All of the six control mechanisms fall under 
the input control class as they control the antecedent conditions (Cardinal, 
2001) of interaction (controlling who and for how the interaction happens).  
 
Table 20 also includes the effects of the control mechanisms on inter-organi-
zational interaction, distributed over the three layers of the ARA model 
(Håkansson and Snehota, 1995). There are various effects related to the con-
trol mechanisms in the input control class, but they can still be summarized in 
a couple of overarching effects. First, activities, resources, and actors are made 
available for inter-organizational interaction. Second, the potential activity 
patterns, resource constellations, and web of actors are mobilized with regard 
to the network objectives. And third, there were changes in the three layers as 
new activities, resources, and actors were added or rearranged. Thus, the main 
effects were the possibility to perform activities and use resources, which had 
been mobilized and rearranged for the network objectives.  
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Table 20. Effects of formal input control mechanisms on inter-organizational inter-
action 
Control 
mechanism 

Effect activity layer Effect resource layer Effect actor layer 

‘Call for EN-
ABLE’ 

- Activities are made 
available for interaction 
- Pre-defined activity 
pattern 
- Diversity in configura-
tion of activities  

- Resources are made 
available for interaction 
- Pre-defined resource con-
stellation 
- Mix of resources 
- Defined path of develop-
ment for key resources 

- Actors are made 
available for inter-
action 
- Align actors to-
ward network ob-
jectives 

‘IMI rules for 
collaborative 
projects’ 

- Activities available for 
interaction 
- Diversity in configura-
tion of activities 

- Resources available for 
interaction 
- Variety in resource con-
stellation 

- Actors available 
for interaction 
- Creates a diver-
sity of actors  

‘Network du-
ration’ 

- Limits time for per-
forming activities within 
the network 

- Makes time a resource 
that can be managed 

- Define the 
shadow of the fu-
ture 

‘No cost ex-
tension’ 

- Activities performed 
for longer than the origi-
nal duration of network 

- Duration of network de-
fined by resources, instead 
of time 

- Expand the 
shadow of the fu-
ture 

‘PMC review 
of new part-
ners’ 

- New activities availa-
ble 
- Further diversity of ac-
tivities 
- Flexibility of overall 
activity pattern 
- Constantly changing 
activity pattern 
- New activities match-
ing objectives 
- Lack of activities 
when hit-owners are not 
accepted 

- New resources become 
available 
- Constrain heterogeneity 
of resources 
- Flexibility of overall re-
source constellation, ex-
tending potential mix of re-
sources 
- Constantly changing re-
source constellation 
- New resources matching 
objectives 
- Specialized resources at 
the start 
- Lack of key resources 
when hit-owners are not 
accepted 

- New actors join 
network continu-
ously 
- Need to continu-
ously build trust as 
new partners join 

‘Team As-
signment’ 

- Determine activity 
links 

- Determine resource ties - Influence poten-
tial actor bonds 
- Actors not free to 
choose who to in-
teract with 
- New contacts 

 

6.8.2 Effects from behavior control 
Five control mechanisms fall under the class of behavior control: (1) ‘Con-
tractual agreements,’ (2) ‘Economic model,’ (3) ‘Formal meetings,’ (4) ‘For-
mal roles and responsibilities,’ and (5) ‘Work packages.’ The five control 
mechanisms are specific examples of many of the control mechanisms 
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identified in the literature and included in the analytical framework in Chapter 
2 (contractual agreements, rules and regulations, monitoring and rewarding, 
formal roles and network structure).  
 
The main effect of the five control mechanisms on inter-organizational inter-
action was first that actors agreed to be controlled by signing the contractual 
agreements. Thus, it was possible to steer interaction with the use of the other 
formal control mechanisms. This had the main effects of: (1) cooperation by 
aligning actors toward network objectives and incentivizing activities toward 
these objectives (‘Contractual agreements’ and ‘Economic model’) and (2) 
coordinating activities (‘Formal meetings’ and ‘Formal roles and responsibil-
ities’) as well as structuring the network (‘Work packages’). Thus, the control 
mechanisms are fundamental for inter-organizational collaboration, as they 
mostly focus on cooperation and coordination (Gulati et al., 2012). 
 
 
 
 
 
 
 
 
 
 
 
  



 182 

Table 21. Effects of formal behavior control mechanisms on inter-organizational in-
teraction 
Control 
mechanism 

Effect activity layer Effect resource layer Effect actor layer 

‘Contractual 
agreements’ 

- Activities linked ex 
ante interaction 
- Activities can be con-
trolled 
- Activity commitment 
- Possibility to use re-
sources for activities 
- Define management 
activities and control 
mechanisms 
- Possible to perform 
activities 

- Possible to form re-
source ties 
- Resources can be 
controlled 
- Possibility to use re-
sources for activities 
- Resource commit-
ment 
- Define how develop-
ment programs can be 
terminated 
- Define how network 
can be terminated 
- Define how resource 
allocation is made 
- Access to additional 
resources 

- Possible to form actor 
bonds 
- Actor commitment to 
network 
- Define decision-mak-
ing authority 

‘Economic 
model’ 

- Create interdepend-
ence between actors 
and activities 
- Control which activi-
ties are reimbursed 
- No slack activities 
- Development activi-
ties can only be per-
formed when key re-
sources are available 

- Resources are com-
bined 
- Keep key resources 
(molecules) on the 
chosen path of devel-
opment 
- Require flexible re-
source collection inter-
nally 

- Interaction across or-
ganizational boundaries 
- Align actors toward 
network objectives 
- Restrict actors’ own de-
velopment 
- Drug Discovery Plat-
form members that are 
not assigned to drug de-
velopment programs be-
come inactive 
- More dependent on 
other sources of funding 
for employees 

‘Formal 
meetings’ 

- Prioritization of ac-
tivities 
- Link subsets of activ-
ities together (e.g., in 
PMC meetings) 
- Managing serial in-
terdependence 

- Planning of resource 
use and resource com-
binations 

- Formation of actor 
bonds through socializa-
tion 

‘Formal roles 
and responsi-
bilities’ 

- Define who carries 
out activities 

- Resources and capa-
bilities guide coordina-
tion of activities 

- Influence identities of 
actors 

‘Work pack-
ages’ 

- Define network level 
activities, such as man-
agement or develop-
ment activities 
- Creates subsets of ac-
tivities 
- Subsets of activities 
modified to fit overall 
activity pattern 

- Resources and capa-
bilities matched with 
network level activities 

- Actors allocated to 
parts of the network  
- Creates network struc-
ture 
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6.8.3 Effects from output control 
Two control mechanisms fall under the class of output control: (1) ‘Go/no-go 
decisions’ and (2) ‘IMI review of the annual report.’ Both of these control 
mechanisms rely on temporality as a control mechanism (Kronlid and Baraldi, 
2020), but not primarily focused in controlling duration. Instead, they rely on 
temporality to control the development of drug development programs 
(‘Go/no-go decisions’) and the network as a whole (‘IMI review of the annual 
report’). Or in other words, to control the performance, as mentioned earlier.   

Table 22. Effects of formal output control mechanisms on inter-organizational inter-
action 
Control 
mechanism 

Effect activity layer Effect resource layer Effect actor layer 

‘Go/no-go de-
cisions’ 

- Development activi-
ties continued 
- Development activi-
ties terminated 
- Focuses activities on 
those programs most 
likely to succeed 
- Rushed activities 
- Constantly evolving 
activity pattern, often 
with abrupt changes 
- Termination of activ-
ity links, often abrupt 
- Loss of value from 
adaptations in activi-
ties  
- Short timelines 
- Pacing of activities 

- Constrain resource het-
erogeneity 
- Resources not pro-
gressing satisfactorily 
terminated 
- Resources progressing 
satisfactorily developed 
further 
- Constantly evolving 
resource constellation, 
often with abrupt 
changes 
- Termination of re-
source ties, often abrupt 
- Loss of value from ad-
aptations in resources 
- Less path dependent  
- Possible to change re-
source constellation 
quickly 
- Loss of human re-
sources 

- Actors become inac-
tive in the network 
(most often hit-owners) 
- Constantly evolving 
web of actors, often 
with abrupt changes 
- Stress 
- Uncertain shadow of 
the future 
- Loss of actors (per-
sonnel)  
- Difficult hiring per-
sonnel for some actors 
(mainly academic ac-
tors) 
- Loss of value of rela-
tion-specific invest-
ments 
- Align actors toward 
network objectives 

‘IMI review 
of the annual 
report’ 

- Activities in network 
continued 
- Approve performed 
activities for reim-
bursement 
- Only activities rele-
vant for network ob-
jectives reimbursed 

- More IMI resources 
released to the network 

  

 
There were many different effects related to these two control mechanisms, 
especially the ‘Go/no-go decision.’ The main effect was steered interaction 
toward network objectives, and constantly evolving activity patterns and re-
source constellations as drug development programs were terminated.  
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I have not identified any effects on the actor layer from the ‘IMI review of the 
annual report’ control mechanism. This was explained by the idea of long and 
short temporality (Kronlid and Baraldi, 2020) and a hierarchical relationship 
between the ‘Go/no-go decisions’ and ‘IMI review of the annual report.’ In 
other words, as the potential consequences of the ‘Go/no-go decisions’ were 
closer in time compared to the potential effects of the ‘IMI review of the an-
nual report,’ and as long as the ‘Go/no-go decisions’ mechanism was used 
properly, the effects on inter-organizational interaction could only be observed 
for the ‘Go/no-go decisions.’  

6.9 Categorizing formal control mechanisms in 
engineered temporary networks 

I have earlier in this thesis argued that different control mechanisms should be 
used depending on what needs to be controlled. Dekker (2004) calls this 
‘what’ the control problem, that is, what the control mechanisms are supposed 
to manage. Applying this line of reasoning to the 13 identified control mech-
anisms presented in Table 19, and with the effects that these control mecha-
nisms had on ENABLE, I have categorized the control mechanisms with re-
gard to the control problems they are supposed to manage in Table 23. Such a 
categorization highlights the fundamental control problems in engineered 
temporary networks, and with the identified control mechanisms, provides 
suggestions on how to manage these control problems. These categories of 
control mechanisms are different from the input, behavior, and output classes 
of control (Cardinal, 2001). The main difference is in the level of precision, 
with the classes of control being more generic. The categories of control below 
are specified for engineered temporary networks and the specific issues that 
such networks have to control. Further, the categories of control can be sorted 
into the three classes of control, which are visible in Table 23 and discussed 
further in 6.9.1. 
 
As can be seen in Table 23, the 13 control mechanisms can be allocated to the 
following five control categories: (1) Cooperation, (2) Coordination, (3) Per-
formance, (4) Mobilization, and (5) Temporality.  
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Table 23. Categorization of the identified formal control mechanisms based on con-
trol problems 
Control mechanism Control category (i.e., what is 

controlled) 
Class of control 
mechanism 

‘Contractual agreements’ Cooperation  Behavior control 
‘Economic model’ Cooperation  Behavior control 
‘Formal meetings’ Coordination  Behavior control 
‘Formal roles’ Coordination  Behavior control 
‘Work packages’ Coordination  Behavior control 
‘Go/no-go decisions’ Performance  Output control 
‘IMI review of the annual 
report’ 

Performance  Output control 

‘Call for ENABLE’ Mobilization  Input control 
‘IMI rules for collabora-
tive projects’ 

Mobilization  Input control 

‘PMC review of new part-
ners’ 

Mobilization  Input control 

‘Team Assignment’ Mobilization  Input control 
‘Network duration’ Temporality  Input control 
‘No cost extension’ Temporality  Input control 

 
Two control mechanisms, the ‘Contractual agreements’ and the ‘Economic 
model,’ are categorized as cooperation control. Cooperation was earlier de-
fined as the “joint pursuit of agreed-on goal(s) in a manner corresponding to 
a shared understanding about contributions and payoffs” (Gulati et al., 2012, 
p. 533). The use of contracts to achieve cooperation between independent ac-
tors has been widely studied (see e.g., Williamson, 1979) and is a ‘classic’ 
control mechanism used to achieve cooperation. The contracts are comple-
mented with the ‘Economic model,’ which first incentivizes network actors to 
cooperate by reimbursing the activities performed cooperatively. And sec-
ondly, ensures that no network actors are pursuing activities on their own by 
withholding reimbursement for such activities. As mentioned in Chapter 5, the 
‘Economic model’ forces inter-organizational interaction. This stresses, in 
line with Planko et al. (2017), financing mechanisms as an important part of 
the governance structure. In sum, the two control mechanisms made sure that 
the network members were able to, and did, interact across their organizational 
borders.  
 
There are three control mechanisms that focus on coordination of activities: 
‘Formal meetings,’ ‘Formal roles and responsibilities,’ and the ‘Work pack-
age’ structure all fit into this category. These control mechanisms are catego-
rized as coordination control (coordination includes, for example, linking, 
synchronizing, and alignment of action, cf. coordination above, Gulati et al., 
2012, p. 537). Coordination of activities was the main effect from all three 
control mechanisms. Both Dekker (2004) and Gulati et al. (2012) consider the 
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use of formal control to coordinate inter-organizational interaction as crucial 
for collaboration.  
 
Two control mechanisms identified ensured that the activities of the network 
were steered towards the network objectives. The first, the ‘Go/no-go deci-
sions,’ was used to make sure that the drug development programs were pro-
gressing toward the objectives. And the second, ‘IMIs review of the annual 
report,’ was used to make sure that ENABLE progressed as agreed between 
IMI and ENABLE. I call this category of control mechanisms performance 
control, as they are used to steer the network progression toward the objec-
tives. Performance controlling is mentioned by Möller and Halinen (2017) as 
a specific management activity in strategic nets. The two control mechanisms 
are also similar to the way Das and Teng (1998) and Dekker (2004) frame goal 
setting as an outcome control. Further, the two control mechanisms rely on 
temporality, which is connected to performance. I have not categorized these 
two control mechanisms as temporality control (the last category of control in 
Table 23) even though they rely on temporality. That is because they do not 
control the duration of the network (cf. temporality control category discussed 
below), but the performance of the network.  
 
There are several of the control mechanisms that focus on the mobilization of 
actors. The ‘Call for ENABLE,’ ‘IMI rules for collaborative projects,’ and 
‘PMC review of new partners’ all controlled the mobilization of actors to EN-
ABLE, that is, focusing on creating and maintaining the network per se by 
adding resources. And then, the ‘Team Assignment,’ which controlled the mo-
bilization of actors within ENABLE, focused on the allocation and realloca-
tion of resources internally in the network. These four control mechanisms are 
categorized as mobilization control. Mobilizing is a key management function 
in the strategic nets view (see e.g., Möller et al., 2005; Järvensivu and Möller, 
2009; Möller and Halinen, 2017), as well as fundamental for network orches-
tration (Dhanaraj and Parkhe, 2006; Perks et al., 2017).  
 
The last category of control mechanisms is called temporality control. Two 
control mechanisms, ‘Network duration’ and ‘No cost extension,’ have been 
categorized as temporality control. The two control mechanisms are used to 
define the conditions for the duration of the network, meaning that they con-
trol the pre-defined institutionalized termination (Kenis et al., 2009), which 
makes the network temporary (Lundin and Söderholm, 1995). Opposite to the 
two control mechanisms categorized as performance control (‘Go/no-go deci-
sions’ and ‘IMI review of the annual report’), the ‘Network duration’ and ‘No 
cost extension’ control mechanisms do control the duration of the network.  
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6.9.1 Connecting the five categories with classes of control 
If we look at the different classes of control (input, behavior, output, see col-
umn three in Table 23), it is possible to also sort the different control catego-
ries into the three classes. The mobilization control mechanisms in ENABLE 
were in essence about controlling which actors (organizations) were part of 
the network, as well as which actors (individuals) were included in the differ-
ent parts in the network. This is very similar to Cardinal's (2001) idea of con-
trolling the antecedent of action by carefully selecting participants, which she 
also categorizes as input control. Further, as the duration of the network, if we 
are to follow the conceptualization of temporality made in this thesis as ex 
ante defined criteria for termination, limits action (in time) at the outset, it also 
follows Cardinal's (2001) logic of being an antecedent to action, and the tem-
porality control mechanisms consequently correspond to input control. The 
coordination and cooperation control mechanisms fall under the behavior con-
trol class. Both cooperation and coordination refer to behavior. That is, it is 
the action of actors that is either cooperative or not, and it is the actions that 
have to be coordinated. And last, the performance control mechanisms fall 
under the output control class as these two control mechanisms were con-
cerned with evaluating the output of either the drug development programs 
(‘Go/no-go decisions’) or the network (‘IMI review of the annual report’).  
 
This suggests that engineered temporary networks need to use all three classes 
of control. It is possible to connect the above discussion and categorization of 
control mechanisms to the basic characteristics of strategic nets. An intention-
ally created, or engineered (Doz et al., 2000), network which was created to 
reach certain objectives (Perks et al., 2017), and in which inter-organizational 
interaction is needed in order to reach said objectives (Partanen and Möller, 
2012). Input control focuses mainly on the formation of the network, behavior 
control is used to ensure inter-organizational collaboration (coordination and 
cooperation, Gulati et al., 2012), and output control is used to steer activities 
toward network objectives. For engineered temporary networks, there will 
also be input control mechanisms that define the criteria for network termina-
tion.  

6.10 Summary 
In this chapter, I have identified 13 control mechanisms used in ENABLE as 
well as their effects on inter-organizational interaction. The effects on inter-
organizational interaction were analyzed and presented for each of the three 
layers of activities, resources, and actors according to the ARA model. Fur-
ther, the identified control mechanisms were sorted into five categories of con-
trol (cooperation, coordination, performance, mobilization, and temporality), 
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highlighting the fundamental control problems that engineered temporary net-
works need to manage. The five categories of control suggested were then 
related to the three classes of input control, behavior control, and output con-
trol, suggesting that engineered temporary networks need all three classes of 
control. The chapter concluded with a discussion of how temporality is used 
as a control mechanism, and some of its effects on inter-organizational inter-
action.  
 
Based on the findings in this chapter, I will discuss network management and 
the use of formal control mechanisms for inter-organizational interaction in 
the next chapter.  
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Chapter 7. Discussion: network management 
and the use of formal control for engineering 
inter-organizational interaction 

- “there is a danger in network analysis of not seeing the trees for the 
forest. Interactions, the building blocks of networks, are too easily 
taken as givens. Partly, this is because of the perspective of the net-
work analyst, whose purpose is to focus on the forest. The interactions 
that make it up are only necessary as a starting point. Yet why inter-
actions exist cannot be ignored when considering the role of networks 
in a theory of organization” (Salancik, 1995, p. 346) 

 
 
 
 
In this chapter I will discuss the effects found in the analysis of Chapter 6. In 
section 7.1, I will begin by elaborating on the network formation process and 
how the formal control mechanisms created a structure and pre-defined pro-
cess for interaction in the network. The section also includes a new framework 
for inter-organizational interaction in engineered networks developed from 
the interaction process model introduced by Håkansson et al. (2009) and fur-
ther developments by Ford and Mouzas (2010, 2013). In contrast to emergent 
networks that connect activities, resources, and actors through interaction, an 
engineered temporary network connects activities, resources, and actors be-
fore interaction starts. In section 7.2, I present a process model for the man-
agement and control of engineered temporary networks, which highlights the 
connection between formal control, the structure of the network, and the ef-
fects on the process of interaction. The section also includes a discussion of 
the agency of control in contrast to the agency of interaction observed in emer-
gent networks. The discussion is based on the argument that control, not inter-
organizational interaction, organizes the network in engineered temporary net-
works; Inter-organizational interaction is rather the outcome of using control. 
Thereafter, I discuss temporality as a control mechanism (7.3). The chapter 
ends with a summary (7.4).  
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7.1 The influence of control on the structure and 
process of interaction 

In this first section, I will discuss how the formal control mechanisms were 
used to create a structure and process for interaction. The structure for inter-
action was very much defined during the formation process using some of the 
identified control mechanisms. Thus, the formation was not only fundamental 
for mobilizing actors and creating the network (as mentioned in the analysis, 
see 6.2), but also for defining the structure of interaction. A key point here is 
that the structure for interaction was created ex ante interaction, which is con-
trary to emergent networks, where the interaction shapes the structure of the 
network (Håkansson and Snehota, 1995; Håkansson et al., 2009). The struc-
ture for interaction then influenced the interaction during the implementation 
of the network, which was further controlled by other formal control mecha-
nisms, for example the ‘Go/no-go decisions’ and the ‘Economic model’ that 
steered interaction towards network objectives.  
 
The section starts with the activity layer (7.1.1), where I will discuss how the 
formal control mechanisms created interdependence ex ante interaction 
through activity linking and coordination, which during the implementation 
of ENABLE meant that the need for adaptations were low. The next subsec-
tion (7.1.2) focuses on the resource layer, which had a pre-defined path of 
development for resources in ENABLE, which was controlled by constraining 
resource heterogeneity. Subsection 7.1.3 covers the actor layer, and discusses 
how activity linking “forces” jointness of actors, and how actors attach them-
selves to the ENABLE network per se instead of other actors, leading to a co-
evolution between the network and the actors. 

7.1.1 Creating interdependence through activity linking and 
coordination 

Starting with the activity layer, the overall activity pattern of ENABLE (net-
work level) was to a high degree defined by the ‘Call for ENABLE.’ The ob-
jectives of the network acted as a frame for the overall activity pattern. This 
defined, for example, the stages of drug development that the network should 
focus on, and thus also which types of activities were relevant.  
 
The ‘Work package’ structure further outlined the activities, as they defined 
and differentiated between different activities such as management activities 
in WP1 (Consortium Management Office) and WP2 (Portfolio Management 
Committee), and the development activities in WP3 (Drug Discovery Plat-
form) and WP4-7 (Drug development programs) on the network level. The 
‘Call for ENABLE’ also included a suggested flow of activities for drug 
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development programs (Appendix 6) on the dyadic level. Taken together, the 
‘Call for ENABLE’ defined the activity pattern on three levels: on the overall 
activity pattern of the network (objectives), in sub-patterns of activities 
(Håkansson et al., 2009) in the Work packages, and on the dyadic level by 
specifying the flow of activities in drug development programs. With the 
‘Contractual agreements,’ and especially the Description of Work (DOW), the 
activity pattern was yet further defined. In the DOW, lists of tasks, milestones, 
and deliverables were included for each ‘Work Package.’ Each time a new 
drug development program joined the ENABLE network, new ‘Work Pack-
ages’ were created (WP4a, WP4b, etc.), including new lists of tasks, mile-
stones, and deliverables. Therefore, any new ‘Work Package’ that was created 
had defined activities ex ante interaction. These new sub-patterns were de-
fined in discussions between the hit-owners and the CMO before any activity 
involving the Drug Discovery Platform could be started on the molecules. As 
it was not the CMO and the hit-owner that interacted within the actual drug 
development program, it is clear that the interaction pattern specific for these 
molecules was defined prior to their interaction between the hit-owners and 
the actors in the Drug Discovery Platform.  
 
Because the drug development process is highly standardized (Nwaka and 
Ridley, 2003), a lot of coordination in ENABLE could be achieved by the 
extensive planning and linking of  standardized activities (cf. Thompson, 1967 
coordination by plan and coordination by standardization). In emergent net-
works, a lot of coordination is handled by specific actors making mutual ad-
justments (adaptations) of activities (Thompson, 1967; Brennan and Turnbull, 
1999) as a way to manage dyadic interdependency (Håkansson et al., 2009) 
and increase their performance as the activities better fit with each other 
(Brennan and Turnbull, 1999; Håkansson et al., 2009). Instead, within ENA-
BLE the extensive planning and linking of activities achieved a lot of coordi-
nation between activities, which reduced the need for dyadic adaptations of 
activities. Adaptations of activities did occur, for example, when one partici-
pating organization started using fresh blood instead of frozen blood. How-
ever, most of the time adaptations were not necessary.  
 
In emergent networks, adaptations of activities over time lead to specialization 
of activities (Håkansson et al., 2009; Ford and Mouzas, 2010, 2013). A con-
sequence of specialization in emergent networks is the formation of sub-pat-
terns as activities become increasingly connected, which in turn makes the 
activities more effective and efficient (Håkansson et al., 2009). Because of the 
low levels of adaptations in ENABLE, sub-patterns of activities did not de-
velop as a consequence of specialization through interaction over time. In EN-
ABLE, the Work packages can be viewed as sub-patterns of interaction in the 
network as they connected specialized activities (e.g., management activities 
or development activities). The Work packages however were engineered; 
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thus, they did not develop as a consequence of interaction and specialization 
through adaptations. Consequently, the ENABLE network had specialized 
sub-patterns of activity, but they were engineered ex ante interaction.   
 
During the implementation of ENABLE, there were new sub-patterns of in-
teraction created when new drug development programs were added to the 
network. These new sub-patterns were created as a consequence of using tem-
porality, highlighted in the analysis (6.5), because drug development pro-
grams were terminated with the ‘Go/no-go decisions’ control mechanism. 
Taken together, it can be said that specialization over time in ENABLE was 
manifested as the inclusion of new drug development programs. This was not 
a consequence of interaction as described for emergent networks, but a con-
sequence of temporality. It is noteworthy that as new sub-patterns of activities 
were created, the Mobilization control mechanism was used to control that the 
new sub-patterns would fit into the overall activity pattern defined by the ob-
jectives of the network.  
 
The second reason for the low level of mutual adjustments of activities in the 
ENABLE network was that it was possible to add new actors that could per-
form different activities. The choice between making adaptations to the avail-
able activities or including new expertise that could perform the activities that 
were lacking was most likely influenced by the time pressure in the network, 
the extent of the needed adaptation, known alternatives, and the possibility of 
termination of drug development programs in ENABLE. For example, the de-
velopment of a new assay in the WP4b program, which took several months, 
was soon thereafter made obsolete from ENABLE’s point of view as the 
WP4b program was terminated. In this case, if it was possible, it could have 
been more effective to find another organization that could perform the needed 
activities. This suggests that adaptations of activities, on a general level, 
should be negatively affected by the use of temporality when it is connected 
to performance. When possible, depending on the availability of actors that 
can perform the needed activities, and the ease of adding new network mem-
bers, adaptations are likely to be neglected to the benefit of adding new net-
work members, when that is a more effective alternative in terms of time.  
 
Interestingly, those participating organizations whose activities were more 
specialized from the network’s perspective, namely actors who were mobi-
lized to help a particular drug development program, were much more at risk 
of becoming inactive compared to the participating organizations with a more 
general set of capabilities and resources. This is evident as there were only a 
few participating organizations in the Drug Discovery Platform that became 
inactive when the drug development programs were terminated. These spe-
cialized actors had been mobilized to the network because they had certain 
resources and could perform certain activities, which created more 
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interdependence between their activities and the pre-defined sub-patterns of 
activities of their Work package, but not between their activities and the over-
all activity pattern of the network. In these instances, the more specialized 
actors became inactive when their highly specialized activities were no longer 
needed, for example, when a drug development program was terminated.   
 
A last key point for this discussion is that with the linking and coordination of 
activities ex ante interaction, interdependence was created between the activ-
ities per se, not the actors. Many actors that later performed the activities were 
not even identified when the activities were linked together, meaning that de-
fining and linking the activities was done before the mobilization of most of 
the actors to and within the network.  

7.1.2 Defining the development path and steering the network 
by limiting resource heterogeneity 

In emergent networks, the path of a resource’s development is steered by in-
teraction over time (Håkansson and Waluszewski, 2002b; Ford and Mouzas, 
2013). This was not the case for the key resources, the molecule, in ENABLE. 
Instead, the development path for the molecules in ENABLE was defined ex 
ante interaction, with the ‘Call for ENABLE.’ The Call included what stage 
of development the molecule had to be in, the type of infections that the mol-
ecule had to target, and the project’s overall goals specified into the delivera-
bles of three hit-to-lead programs, two lead-to-candidate programs, and at 
least one phase 1 program.  
 
The heterogeneity of a resource (Penrose, 1959) depends on the number of 
potential combinations. In a network with no restrictions, there are infinite 
ways to combine resources. However, in the case of ENABLE, the pre-defined 
path of development limited the potentially relevant combinations of re-
sources, given the objectives of the network. With such specific objectives 
that ENABLE had, which engineered temporary networks in general will most 
likely also have, the possibility to explore (March, 1991) resource heteroge-
neity is limited. It is more a question about exploiting (ibid.) the resource het-
erogeneity, which, to a high degree, was decided ex ante. For example, within 
ENABLE, it was not possible to test the molecules for any other therapeutic 
area, or even against gram-positive bacteria within the same therapeutic area. 
Taken together, resource heterogeneity in ENABLE was constrained as a re-
sult of the pre-defined path of development for key resources, as well as be-
cause of the pre-defined and linked activities.  
 
In emergent networks, constrained resource heterogeneity would hamper in-
novation efforts, given Schumpeter's (1934) idea of innovation as the process 
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of combining knowledge in new ways; limiting the potential combinations 
limits the number of potential innovations. In the ENABLE case, on the other 
hand, the constrained resource heterogeneity was positive for the very focused 
development of resources, which was the goal of the network. Constraining 
resource heterogeneity was a way to make sure that the pre-defined develop-
ment path was kept, meaning that the network’s development efforts were 
steered toward the network objectives. As we can see in the case of ENABLE, 
which had achieved all of its objectives at the time of this thesis’ publication,23 
the network managed to develop several key resources with, and because of, 
the constraints to resource heterogeneity. Similar to Håkansson and 
Waluszewski (2002b), the development path created ex ante interaction and 
the limitation of resource heterogeneity in ENABLE can be seen as something 
positive, as “a driving force for technological development” (ibid., p. 569). 
Such a finding is important for mission-oriented R&D (Foray et al., 2012) in 
general, which includes resource development. The development of new anti-
biotics was the mission of ENABLE, and the possibility to define ex ante in-
teraction and control the path of development during interaction by limiting 
resource heterogeneity was fundamental for ENABLE to reach its goals, and 
will be fundamental for any mission-oriented R&D initiatives that aim to de-
velop resources in specific ways and towards specific goals. This finding also 
contributes to the network management literature (e.g., Aarikka-Stenroos et 
al., 2017; Möller and Halinen, 2017) by showing how formal control mecha-
nisms can be used to manage resource development. However, as resource 
heterogeneity is constrained, the selected mix of resources increases in im-
portance (Håkansson and Snehota, 1995), which also has to be considered for 
effective network management.  
 
The ‘Go/no-go decisions’ was the main control mechanism that constrained 
the heterogeneity of resources in ENABLE. But some of the mobilization con-
trol mechanisms also had an impact on which resources were allocated to the 
network, limiting the diversity of resources to fit with the objective of ENA-
BLE. While the innovative potential in the network is limited the more re-
source heterogeneity is constrained, the combining of resources needs less 
learning through trial and error. If the objectives of the network are clearly 
defined, limiting resource heterogeneity should lead to more efficient resource 
combinations quicker. This is, of course, of extra importance in a temporary 
network, where time is more limited. Thus, in an engineered network, a key 
issue is the level of resource heterogeneity accepted inside the network.  
 
While the development path of the key resources in ENABLE was restricted, 
enforced by the Go/no-go decision control mechanism, the Go/no-go decision 

 
23 As can be seen in 5.4.1, ENABLE had five leads (three was the objective), two candidates 
(same as the objective), and one that was committed to phase 1 (same as objective). 
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mechanism also created some flexibility in the network. The decision to invest 
in any of the key resources did not mean that ENABLE had to stick with that 
decision, which is highlighted as a consequence of path dependence (David, 
1985). If any key resource started to move onto a path that was not coherent 
with the objectives of ENABLE, that resource path was terminated without 
major implications for the network as a whole. However, because of this pos-
sibility there was a constant need to find new key resources, especially mole-
cules, and add them to the network. Further, while the termination of a drug 
development program within ENABLE had no major implications for the net-
work, given there was a sufficient portfolio of programs, the decisions had 
major impacts on individual actors. Especially in those few instances where 
adaptations of resources had been made, as that investment could no longer 
be exploited if one of the interacting partners were no longer active in the 
ENABLE network. However, if the actors continued to interact outside ENA-
BLE, the individual actors had the possibility to further exploit the invest-
ments made. As new collaborations have been initiated outside of ENABLE, 
it is clear that these investments have lived on outside of this network.  
 
The decisions to continue with some development programs and terminate 
others, or to add new resources, were dependent on the pre-defined path of 
development (objectives) of the network. Thus, by constraining the heteroge-
neity of resources, the efforts of the network are steered along the pre-defined 
development path. Therefore, it is possible to steer a network by restricting 
resource heterogeneity, both through partner selection control (mobilization) 
and performance control (the Go/no-go decision mechanism). The effective-
ness of using this strategy is most likely dependent on the possibility to clearly 
define objectives. In clearly defined mission-oriented R&D networks, con-
straining resource heterogeneity seems to be a useful way to steer the network.  

7.1.3 Diversity of actors and “forced” jointness 
As mentioned in the two previous subsections, the ‘Call for ENABLE’ mostly 
defined the activities and resources needed in the network. A consequence of 
this is that jointness (Ford and Mouzas, 2013) of actors was also built in into 
the structure of ENABLE. Jointness, according to Ford and Mouzas (2013), is 
a measure of the extent to which actors in a relationship do things together, 
for example, joint marketing. With interdependency creating ex ante interac-
tion by linking activities before actors were mobilized to perform these activ-
ities, inter-organizational interaction is more or less structurally ensured.24 In 
other words, as the activities were linked, actors had to work together in the 

 
24 In the analysis, I referred to “forced” interaction (see 6.6), but here I refer to this as structur-
ally ensured, as there are negative connotations to the word forced.  
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network. A direct consequence of this is that jointness is also connected to the 
structure for interaction created by the formal control mechanisms.  

 
Co-evolution of actors describe how the development of interaction over time 
often leads actors to change some of their characteristics, such as way of think-
ing, organizational structure or expectations, to fit with their counterparts 
(Håkansson et al., 2009; Ford and Mouzas, 2010, 2013). Håkansson et al. 
(2009) describe how actors attach themselves to others selectively and how 
the bonds between each other are characterized by mutual orientation, prefer-
ences, and commitment. In the analysis, I argued that a commitment to the 
network per se (instead of to individual actors) can explain why network mem-
bers seemed committed to interaction when their future was so uncertain. In-
stead of attaching themselves to other actors in the network, members of the 
ENABLE network attach themselves to the ENABLE network. The relation-
ship between network members and the network is also characterized by mu-
tual orientation and commitment, which is a result of the formal control, es-
pecially mobilization and performance control mechanisms. What this means 
is that contrary to how co-evolution is described in the literature as that some-
thing occurring in the interaction between individual actors (Håkansson et al., 
2009; Ford and Mouzas, 2010, 2013), co-evolution in ENABLE occurred 
more between individual actors and the network per se. Ford and Mouzas 
(2013) argue that co-evolution means that actors adjust their ways of thinking, 
organizational structures, expectations, etc. to accommodate the evolving 
characteristics of their relationships and their counterparts. This was done in 
ENABLE between individual actors and the whole network, as actors had to 
learn “the ENABLE way,” for example, by adhering to the control mecha-
nisms. Actors thus adjusted to the network instead of individual actors.  
 
A commitment to the network instead of specific actors is important when the 
network is dependent on the possibility and ease of “moving actors around” 
within the network. This means that the actor web was constantly moving as 
actors’ capabilities and resources were matched with the pre-defined activity 
pattern and resource constellation, or when new sub-patterns (Work Packages) 
were created. As a consequence of the movements in the network, most EN-
ABLE members had to be ready to interact with almost any other actors in the 
network. In addition to the internal allocation and re-allocation of actors to 
tasks, new actors joined while others became inactive, leading to a very fluid 
participation and swift changes of the actor web as drug development pro-
grams were terminated, and new programs were accepted. Co-evolving with 
any individual, or even a small group of actors in ENABLE, was hampered by 
this constantly moving actor web. As it was not the individual actors that de-
cided who they would interact with, they could not attach themselves to others 
in the same way as in an emergent network. Selection of who interacts with 
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whom is instead done by ENABLE’s Platform leaders as they allocate indi-
viduals to the core and program teams.  
 
The future of interaction is also important for co-evolution in emergent net-
works (Håkansson et al., 2009). As the formal control mechanisms steered the 
evolution (development) of the network, the control mechanisms also steered 
how actors in the network interacted. The co-evolution of actors within the 
network is thus dependent on the development of the network, which in turn 
is controlled to a high degree. In other words, future interaction is affected by 
the formal control mechanisms, which in turn consider what is best for the 
network as a whole. Therefore, the evolution of the network decides which 
actors interact and for how long, meaning that actors co-evolve with the net-
work. Co-evolution with the network per se explains, for example, how (even 
if relatively few) adaptations were made by individual actors despite the pos-
sibility of termination of drug development programs, which threatened to 
make the adaptations obsolete.  
 
Even if co-evolution is most visible between actors and the network in the 
case of ENABLE, there is room for some co-evolution between individual 
actors. However, specific co-evolution between individual actors appears 
more in the initiation of new collaborations outside of the ENABLE network. 
This actor-to-actor co-evolution is especially relevant when it is not in line 
with how the network develops, as exemplified by the continued collaboration 
among WP4b participants described in Chapter 6. The continues interaction 
outside ENABLE by the WP4b participants was also a result from extensive 
adaptations. 
 
Trust and commitment to networks can be explained by how actors attach 
themselves to the network instead of other actors, which then leads to a co-
evolution with the network.  

7.1.4 An interaction process framework for engineered 
temporary networks 

The discussion above clarifies that with the use of formal control mechanisms, 
inter-organizational interaction in ENABLE was distinctly different compared 
to the interaction process described for emergent networks (Håkansson et al., 
2009; Ford and Mouzas, 2010, 2013). A new framework for the inter-organi-
zational interaction process, adapted to engineered temporary networks, is of-
fered in Table 24.  
 
Table 24 includes the main implications on the activity patterns, resource con-
stellations, and web of actors identified from the use of formal control 
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mechanisms and discussed in the three previous subsections. Common for all 
three layers is that much of the activity pattern, resource constellation, and 
actor web of ENABLE was defined ex ante interaction, and then tightly con-
trolled during interaction. Even if each layer continuously evolved as new ac-
tors joined and drug development programs were terminated, the overall func-
tion of the network was more or less the same, considering the development 
of the network. Compared to emergent networks, where changes in either the 
activity pattern, resource constellation, or actor web would change the direc-
tion and structure of the network, changes in ENABLE in any of the three 
layers did not change the direction or structure of the network in major ways.  

Table 24. A framework for inter-organizational interaction process in engineered 
temporary networks 

Process (time)  Structure (place) 
Specialization of sub-patterns 
ex ante interaction, low levels 
of adaptations  

Activity  
Pattern 

Interdependency created ex ante 
interaction by activity linking 
and coordination with control 
mechanisms 

Heterogeneity of resources 
constrained and controlled  

Resource  
Constellation  

Development path pre-defined 
and highly controlled 

Co-evolution with network, 
future interaction controlled 

Actor  
Web  

Jointness of actors structurally 
ensured and controlled 

 
The framework in Table 24 builds on the interaction process model 
(Håkansson et al., 2009) (see also Figure 2 in 2.4.4), but includes several 
changes to the original model, as described below.  
 
Instead of the two dimensions of space and time featured in that model, I have 
chosen to use the dimensions of process and structure. The dimensions of 
space and time are similar to process and structure: for example, Ford and 
Mouzas (2013) refer to business networking as influencing both structure and 
process, and they use the interaction process model to explain the substance 
of interaction. The space dimension is more related to structure, while the time 
dimension is more related to processes. The dimension of structure fits better, 
compared to the dimension of space, with how the use of some control mech-
anisms in ENABLE’s engineered temporary network defined activities and 
resources ex ante interaction. The dimension of process fits with how formal 
control was used during interaction in the same network. 
 
Of special interest is how the findings have led me to “change places” of the 
development path and heterogeneity of resources in the new framework com-
pared to the original interaction process model. In the original model devel-
opment path belongs to the time dimension, and heterogeneity belongs to the 
space dimension. In emergent networks, the path of development is only 
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observable in retrospect, or over time as mentioned by Ford and Mouzas 
(2013), as it is a consequence of inter-organizational interaction, and thus be-
longs to the time dimension. However, when the path is defined and controlled 
ex ante interaction like in an engineered network, it has a more structural fea-
ture. By defining the path ex ante, the development of resources becomes 
structured. For the heterogeneity of resources, keeping the key resources on 
the pre-defined development path implies that there is in an engineered net-
work a constant process of limiting and controlling the heterogeneity of re-
sources, or in other words, the combining of resources (Penrose, 1959).  
 
The new framework considers and shows how formal control changes the 
structure for, and controls the process of, interaction in an engineered tempo-
rary network. This, that is creating a structure and defining a process for in-
teraction, is how formal control creates the conditions for inter-organizational 
interaction (Dekker, 2004) in an engineered temporary network. Just as Ford 
and Mouzas (2013) argue that business networking includes attempts of indi-
vidual actors to influence the structure or process of a business relationship, 
the framework in Table 24 shows that formal control imposed by the engi-
neered network influences the structure and process of interaction. A key issue 
for network management is thus to consider how much of the structure and 
process of interaction the formal control mechanisms should influence, and 
how much of this interaction is up to the participating organizations to shape 
through interaction. Another key question is how to design the control mech-
anisms. For this second key question, the identified control categories can give 
some guidance, as they cover the key issues to control.  

7.1.5 Summary and additional considerations 
In this section, I have discussed how the formal control mechanisms influ-
enced inter-organizational interaction by defining the activity pattern and re-
source constellation ex ante interaction, which created a structure for interac-
tion in ENABLE. On the activity layer, this meant that activities were linked 
and coordinated before actors were allocated to perform these activities. This 
created interdependencies between activities ex ante interaction, contrary to 
emergent networks where interaction creates interdependencies (Håkansson 
and Snehota, 1995). Activity linking thus is identified as a specific manage-
ment activity done during the planning phases. In the ENABLE network, such 
planning was done before the network was created and then each time a new 
sub-pattern of specialized activities (‘Work Package’) was added to the net-
work. The linking of activities also created coordination between activities, 
which meant that there was a relatively low need for extensive adaptations in 
ENABLE. With a low need for adaptations, the specialization of activities 
through adaptations was not an outcome of ongoing interaction (Håkansson et 
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al., 2009; Ford and Mouzas, 2013). Instead, ENABLE had engineered spe-
cialized sub-patterns of activities through the creation of ‘Work Packages.’  
 
On the resource layer, the pre-defined resource constellation was manifested 
as a path of development defined ex ante interaction. Goal setting is mentioned 
by several authors as a key management activity (Das and Teng, 1998; 
Dekker, 2004; Aarikka-Stenroos et al., 2017; Möller and Halinen, 2017; 
Planko et al., 2017). For example, (Das and Teng, 1998) mentions how goal 
setting sets direction for task performance. In ENABLE, the development path 
was also controlled by constraining resource heterogeneity with a combination 
of mobilization and performance control mechanisms. Thus, constraining re-
source heterogeneity is another management activity identified, which helps 
to steer the development of the network along the defined path of develop-
ment. This is in line with Håkansson and Waluszewski's (2002b) finding of 
how path dependence can drive technological development.  
 
The pre-defined path of development and constrained heterogeneity of re-
sources also make it easier to identify useful resource combinations, speeding 
up the exploitation (March, 1991) of heterogeneity. In contrast to emergent 
networks where resources, through interaction, move in relation to each other 
trying to find valuable resource combinations, resources in engineered tempo-
rary networks move to fit the objectives of the network. Thus, the mix of re-
sources is pivotal, as the heterogeneity of resources is limited. The mobiliza-
tion of resources therefore is also a critical activity, as these have to fit with 
the overall resource constellation of the engineered network. A risk is not find-
ing resources that fit with the pre-defined path of development, which hap-
pened in ENABLE, causing a lack of interaction in its early stages (see 5.1). 
 
With the linking of activities, jointness of actors was structurally ensured as 
specified actors were tasked with performing the linked activities. However, 
the actors did not choose their counterparts themselves, as this was done pri-
marily by the Platform Leaders with the ‘Team Assignment’ control mecha-
nism, based on the capabilities and resources of actors in the network. The 
‘Formal Roles’ further helped with this allocation of actors. A process of 
matching actors’ capabilities and resources with the pre-defined activity pat-
tern and resource constellation, or more specifically different sub-patterns and 
sub-constellations, is identified as a specific management activity performed 
in the network. This finding is similar to Aarikka-Stenroos et al.'s (2017) find-
ing of how the network they studied had to be complemented with actors rep-
resenting expertise areas that were part of the objectives of the network. 
 
The thesis further develops the idea of network orchestration and especially 
that of orchestrator. Dhanaraj and Parkhe (2006) explicitly called for clearer 
descriptions of the unique contributions of hub firms “despite the lack of 
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hierarchical authority” (p. 666). The above discussion highlights first how IMI 
as the triggering entity mobilized and created ENABLE’s network, contrib-
uted with the design of many of the control mechanisms, and then abandoned 
their role as orchestrator to be taken over by the network itself, guided by the 
established control mechanisms. The findings of this thesis thus highlight the 
role of control mechanisms for network orchestration by giving agency to the 
control mechanisms themselves: with the control mechanisms, the network 
can orchestrate itself by adhering to and enforcing the control mechanisms 
originally designed by the triggering entity. By designing a framework of con-
trol and then leaving the network to manage itself using this framework (which 
the members agreed to by signing the contractual agreements), the triggering 
entity creates a system of control that can sustain itself.  
 
In the analysis, it was identified that the activity pattern, resource constella-
tion, and actor web were constantly changing. However, the overall function 
of the network was relatively constant regardless of these changes. The 
changes did not influence the basic structure of the interaction created by the 
pre-defined activity pattern and resource constellation, which would have 
been the case in an emergent network. This further highlights the limited 
agency of interaction for the structure of the interaction in an engineered tem-
porary network.  
 
As mentioned above, the mobilization and allocation of actors became very 
much a question of matching the capabilities of the actors with the needed 
activities. When new actors were added to the network, the mobilization con-
trol mechanisms made sure that the new actors’ capabilities matched the over-
all activity pattern. On the dyadic level, mobilization control mechanisms en-
sured that ENABLE members from the Drug Discovery Platform were allo-
cated to the drug development programs based on their abilities to perform 
activities that had already been linked together.  
 
Lastly, because activities were linked before actors were mobilized, most net-
work members had to interact with actors not of their choosing, but with which 
they had complementary capabilities. This means that inter-organizational so-
cialization, and in turn knowledge mobility (Dhanaraj and Parkhe, 2006), was 
more or less built into the structure of the network. Knowledge mobility, in 
essence, is about making sure that the knowledge in the network is not kept in 
their respective silos. By linking activities together before mobilizing and al-
locating actors that can perform these activities, the control mechanisms did 
manage to ensure knowledge mobility as well. This was not only done without 
the active management of any actor, but highly influenced by the structure 
created by the control mechanisms. Therefore, knowledge mobility is possible 
to achieve with formal control mechanisms, instead of something the hub firm 
has to actively focus on (cf. Dhanaraj and Parkhe, 2006), at least in an 
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engineered multi-actor network (cf. hub-driven networks, Partanen and 
Möller, 2012). 

7.2 The relationship between control and inter-
organizational interaction 

Combining the categorization of control mechanisms resulting from the anal-
ysis (Chapter 6, Table 23), and the new framework on the interaction process 
developed from the discussion in the previous section (Table 24), a model of 
control and inter-organizational interaction in engineered temporary networks 
has been developed, as show in Figure 10. At the very top is the triggering 
entity (Doz et al., 2000), which emphasizes the importance of a specific or-
ganization taking the initiative for the formation and creation of the network. 
The large box represents the boundaries of the engineered temporary network. 
In the case of ENABLE, the boundaries of the network were defined by those 
actors that had signed the contractual agreements. This stresses the reach of 
the control mechanisms, meaning that those actors that are outside of the 
boundaries are not asked to adhere to the specific control mechanisms used in 
the engineered network.  
 
Within the boundaries of the engineered temporary network, the top box in-
cludes the five control categories that I identified in the analysis and constitute 
the control toolbox used to manage the network. These five categories, I argue, 
cover the key control problems (Dekker, 2004) for engineered temporary net-
works. Håkansson and Snehota (1995) argue that the mobilization of various 
counterparts of a company, and how to develop cooperation and coordination 
in interaction with others to solve problems, are critical for goal performance 
in business. Mobilization of actors, cooperation, and coordination are thus 
central. Cooperation and coordination were also discussed by Gulati et al. 
(2012) as two key aspects of inter-organizational collaboration. Möller and 
Halinen (2017), consolidating the knowledge of network management toward 
a general theory of network management, mention mobilizing, coordination, 
and performance control (amongst other) as key management activities. And 
for the specific case of engineered temporary networks, there needs to be some 
form of temporality control known ex ante interaction (Lundin and 
Söderholm, 1995; Kenis et al., 2009). Thus, these five categories cover key 
aspects identified in previous literature on network management and tempo-
rary organizing. The identification of the categories from the case of ENABLE 
confirms the importance of these aspects in network management, especially 
for engineered temporary networks.  
 
 



 203 

 
Figure 10. Process model for the management and control of engineered temporary 
networks 

The formal control mechanisms influence the structure and process of inter-
action, which is shown in the middle of the box that represents the engineered 
temporary network in Figure 10. This is the new framework developed for 
inter-organizational interaction in engineered temporary networks that I pre-
sented in Table 24 and discussed at length in the first two sections of this 
chapter. Figure 10 thus shows how formal control influences both the struc-
ture and the process for interaction, with the outcome of inter-organizational 
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interaction becoming oriented toward network goals. At the very bottom of 
Figure 10, I also show that, in some instances, the interaction within the 
boundaries of the engineered temporary network can lead to new relationships 
and interaction outside of these boundaries. Given the argument by Easton 
(1992) that policy makers should aim to influence relationships to achieve 
their policy objectives, the finding that new relationships are formed is of extra 
interest for policy and the literature on mission-oriented interventions target-
ing grand challenges (e.g., Foray et al., 2012). The findings suggest how pol-
icy makers can influence and create new relationships that prosper outside of 
the policy intervention/mission-oriented R&D.  

Since interaction is described as the outcome in Figure 10, the figure appears 
as the key element to organize the network, not interaction. In emergent net-
works instead it is the  structure of the network that is the outcome of interac-
tion, which gives interaction an organizing feature (Håkansson and Snehota, 
1995; Håkansson et al., 2009). When formal control is applied in an engi-
neered network, the structure and process of interaction visible across activi-
ties, resources and actors is not the outcome of interaction, but of formal con-
trol, which takes on the organizing features. This suggests that when it comes 
to organizing engineered networks there is a shift in agency from inter-organ-
izational interaction to control mechanisms.  

7.2.1 How formal control organizes the network – the agency 
of control mechanisms 

Both Håkansson and Snehota (1995) and Håkansson et al. (2009) highlight 
that inter-organizational interaction has an organizing effect on networks. Or 
more precisely, it is through inter-organizational interaction that networks are 
created, due to the connectedness between organizations that interact. When 
interaction is controlled, as in the ENABLE case, such an organizing effect of 
interaction disappears. Instead, it is the control mechanisms that organize the 
interaction within the ENABLE network. Because of the market failure exist-
ing in antibiotic development, market forces alone were not able to mobilize 
and organize a network where actors could interact in a productive and inno-
vative way. Thus, as previously mentioned, formal control was used to create 
the kind of conditions (which were lacking, hence the market failure) that en-
abled inter-organizational interaction (Dekker, 2004). In other words, interac-
tion in a temporary engineered network cannot be taken as a given, or as the 
starting point (Salancik, 1995). A triggering entity (Doz et al., 2000), in this 
case IMI, had to make sure that interaction took place. Interestingly, the fact 
that IMI, created the network but never became active in it further demon-
strates the usefulness of formal control to ensure that interaction continued 
inside the network. As the formal control mechanisms created both the 
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structure and process for interaction, leading to interaction that was otherwise 
lacking in this field, the formal control mechanism had an obvious organizing 
effect. 
 
Similar to Aarikka-Stenroos et al. (2017) who discuss agency of management 
of networks, I would argue that the agency of formal control is highlighted 
when it has organizing features. In other words, while interaction has a key 
agency in emergent networks, formal control “takes over” much of that agency 
in engineered networks, depending on the level of control exercised. This is 
one of the main differences between the management of networks as portrayed 
in studies of strategic nets (Möller and Svahn, 2003; Möller et al., 2005; 
Möller and Rajala, 2007; Partanen and Möller, 2012; Möller and Halinen, 
2017) and the business networking typical of managing in networks (Ford and 
Mouzas, 2013). The less agency interaction has for the formation and devel-
opment of the network, the less influence from single actor’s business net-
working. In other words, less agency of interaction means consequently less 
agency of individual actors. It is reasonable to think that there has to be some-
thing that explains and compensates this loss of agency. In the case of ENA-
BLE, one explanation could be the existence of a market failure and severe 
lack of profitability and funding for antibiotic development, so that the fund-
ing offered by the  ENABLE network would compensate the actors’ loss of 
agency. Planko et al. (2017) highlights that financing mechanisms are im-
portant for network management, further suggesting how the IMI funding 
could compensate for the loss of agency. The temporary nature of the network 
is most likely also of importance, as this loss of agency is limited in time. And 
finally, the engineered nature of the network, which meant that the ENABLE 
network was not any actors’ whole “small world” (the directly and indirectly 
connected relationships which are known and recognized by the actor, Ford 
and Mouzas, 2013), also means that it was just in the ENABLE network that 
actors had lesser agency, not in all of their own “small world.”  
 
As I have shown with this thesis, the control mechanisms were in place before 
interaction started in the network (given the definition of the network’s bound-
aries that I have used – i.e., signing the contractual agreements). That is why 
I argue here that inter-organizational interaction, and the network itself, was 
the outcome of the use of control mechanisms.  

7.2.2 Summary and key points 
The process model for the management and control of engineered temporary 
networks developed (Figure 10) highlights a key difference in the role of in-
teraction between engineered temporary networks and emergent networks. In 
engineered networks, interaction is often treated as the starting point 
(Salancik, 1995), and has an organizing effect for emergent networks. In 
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engineered temporary networks, on the other hand, interaction is the outcome 
of formal control that was used to create conditions for inter-organizational 
interaction (Dekker, 2004). Therefore, it is the formal control mechanisms that 
have an organizing effect on the network. In the new framework (Table 24) 
interaction is the outcome, which is also a key difference between emergent 
networks and the need to engineer networks: interaction is not naturally oc-
curring (at an adequate level) when there is a need to engineer networks.  

7.3 Temporality as a control mechanism 
The analysis in Chapter 6 stressed that temporality can be used as a control 
mechanism in a neutral sense, for example with the ‘Network duration,’ or 
connected to performance, for example with the ‘Go/no-go decisions.’ There 
is a very important difference between the two ways in which temporality is 
used, as mentioned in 6.1.4. When temporality is connected to some kind of 
performance, it is used as a consequence occurring after an event. This is not 
the case when temporality is used in what I call a neutral sense. When tempo-
rality is used neutrally, it is part of the rules, or the context. It puts a time 
boundary on interactions and behavior in a neutral sense, irrespective of per-
formance indicators. When it is used in connection with performance, tempo-
rality is no longer neutral, as it puts boundaries on performance, which is 
measured against some standard (Ouchi, 1977, 1979). This is the reason why 
temporality can be both an input and an output control.  
 
Four of the control mechanisms identified in this thesis rely on temporality: 
‘Go/no-go decisions,’ ‘IMI review of the annual report,’ ‘Network duration,’ 
and ‘No cost extension.’ Of these four, ‘Network duration’ is the most obvious 
and “classic” way to rely on temporality as a control mechanism, very central 
in the temporary organization literature (see e.g., Lundin and Söderholm, 
1995; Bakker, 2010). That is, an ex-ante decided point in time when the tem-
porary system is to be terminated. Such a control mechanism is fundamental 
for engineered temporary networks; without such a control mechanism, the 
network would not be classified as an engineered temporary network. The 
control mechanism is thus required for creating and managing engineered tem-
porary networks. In this case, as there was a ‘No cost extension’ option for 
ENABLE, the duration of the network was also dependent on the funding al-
located to the network. The dimension which defines the duration is most of-
ten time, but as seen here it can also be other aspects such as running out of 
funding or achieving a goal or any other clearly specified condition occurring 
in the future. The important part is the knowledge by all involved parties of 
the conditions for termination ex-ante.  
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Håkansson et al. (2009) argue that it is important to achieve stability over time 
to facilitate and support resource combinations. The reason for this is because 
the interaction of resources is viewed as an investment (Baraldi et al., 2012); 
thus, the lifetime of the investment influences the economic outcome of re-
source interaction. The ‘Go/no-go decisions’ clearly influenced the stability 
of the resource layer, as key resources were constantly terminated and added. 
However, as I have also argued, the overall function of the network was held 
relatively constant, considering the movements in each of the three layers. 
Thus, it seems that by pre-defining the overall activity pattern and resource 
constellation needed, it was possible to create stability on the network level, 
while there was much more instability on the dyadic level. Dhanaraj and 
Parkhe (2006) offer another view of network stability and argue for both entry 
and exit of network members. The key is that there is a non-negative growth 
in the network. To increase network stability, according to the authors, it is 
beneficial to lengthen the shadow of the future (Axelrod, 1984) and encourage 
network members to undertake additional joint projects. The ‘Go/no-go deci-
sions’ impacted the shadow of the future negatively, adding uncertainty. But 
the new collaborations that were initiated outside ENABLE by its members 
could also, following Dhanaraj and Parkhe (2006), have increased network 
stability. When considering network stability, it is again possible to reflect on 
the idea of commitment to the network. This idea could also explain how the 
ENABLE network was stable while there was so much movements on all three 
layers of activities, resources and actors.  
 
Lundin and Söderholm (1995) argue that the mere existence of temporality 
could be one of the best ways of spreading a sense of urgency in the system. 
Such an effect was visible in ENABLE also, as discussed in 6.7.3. In addition 
to creating urgency, the ‘Go/no-go decisions,’ relying on temporality, were 
also used to steer the network and constrain the resource heterogeneity. The 
temporality in this case could increase the level of adherence to the pre-de-
fined path of development because the negative effect of not adhering to the 
direction (i.e. termination of funding and becoming inactive in the network) is 
of such magnitude that it encourages conformity. Thus, when temporality is 
combined with, or connected to, performance, it not only creates a sense of 
urgency, but also steers interaction toward pre-defined objectives. Therefore, 
temporality as a control mechanism can steer both activities and the develop-
ment of resources. This is a novel contribution to network management.  

7.4 Summary 
In this chapter, I started by discussing how formal control mechanisms used 
in ENABLE created a structure for interaction by defining especially the ac-
tivity pattern and resource constellation ex ante interaction, and how this 
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structure for interaction was connected with the process for interaction. A new 
framework for inter-organizational interaction in engineered temporary net-
works, building on the interaction process model (Håkansson et al., 2009), 
was developed (Table 24). I then continued the discussion by introducing a 
process model for the management and control of engineered temporary net-
works, which combines the five categories of control identified in the analysis 
(Table 23) with the new framework (Table 24) to describe how inter-organi-
zational interaction is the outcome of using formal control. In connection to 
the new model, I discussed the organizing effects that control had, contrasting 
the agency of interaction in emergent networks with the agency of control in 
engineered temporary networks. 

 
Taken together, the discussions in this chapter indicates that it is not so much 
a question of if networks can be controlled and managed, but which kind of 
networks can be controlled and managed, and how can they be controlled and 
managed? By engineering a new temporary network, it is possible to define 
the structure of the network by linking activities, defining the path of devel-
opment for key resources, and stimulate a specific type of jointness, as well as 
controlling the process of interaction during the implementation of the net-
work. This is done by using formal control mechanisms with five key aspects 
that need to be controlled: mobilization, cooperation, coordination, perfor-
mance, and temporality. 
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Chapter 8. Conclusions and implications 

- “The pervasiveness of the view that control is inherently negative has 
limited our ability to further explore how control may help solve the 
unique challenges of managing and channeling R&D activities. In 
closing, the results provide evidence that technological innovation in 
fact can be managed with some forms of organizational control pre-
viously thought to be detrimental to the innovation process.” 
(Cardinal, 2001, p. 31) 

 
 
 
 
In this concluding chapter I will summarize the results of the research in the 
thesis and answer the four research questions presented in the introduction. 
This chapter starts with the control mechanisms used in ENABLE (8.1), which 
were also the focus of the first research question. I then move on to their ef-
fects on inter-organizational interaction (8.2), connected to the second re-
search questions. Thereafter, the focus turns to temporality, first by highlight-
ing the specific effects when using temporality as a control mechanism (8.4), 
then by addressing how temporality can be used as a control mechanism (8.3). 
These two subsections cover research questions three and four, respectively. 
Following this, I comment on some limitations of the research and suggestions 
for future research (subsection 8.6). The thesis ends with some managerial and 
policy implications (subsection 8.7).  

8.1 Formal control mechanisms in engineered 
temporary networks 

The first research question asked in this thesis was “What control mechanisms 
are used to engineer temporary inter-organizational networks and how can 
they be categorized according to their purpose?” In the literature, I identified 
two core reasons for why formal control is applied to inter-organizational in-
teraction: (1) to create conditions that motivate the interacting partners to 
achieve desirable or predetermined outcomes (Dekker, 2004) and (2) when 
there is inadequate levels of trust or other types of informal control to govern 
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the interaction (Powell, 1990; Håkansson and Snehota, 1995; Das and Teng, 
1998). I created an analytical framework (Chapter 2) using the Activity-Re-
source-Actor model (Håkansson and Snehota, 1995) and the interaction pro-
cess model (Håkansson et al., 2009) as well as concepts from the control lit-
erature (Ouchi, 1979; Flamholtz et al., 1985; Cardinal, 2001; Dekker, 2004; 
Bechky, 2006). Special attention was paid to the use and effects of temporality 
(Kronlid and Baraldi, 2020). In the analysis, I identified 13 control mecha-
nisms (Table 19), including input, behavior, and output control. This suggests 
that all three classes of control are needed and used in combination in engi-
neered temporary networks. I then categorized these 13 control mechanisms 
in five categories based on the purpose of the control mechanism (Table 23). 
The five categories are (1) Cooperation, (2) Coordination, (3) Performance, 
(4) Mobilization, and (5) Temporality. I have argued that these five categories 
address the key control problems in engineered temporary networks.  
 
The control mechanisms were in many cases complementary, as they were 
designed to control different parts and processes in the network. This is in line 
with previous research (see e.g., Jaworski, 1988). The categories thus also 
suggest which combinations of control are needed in engineered temporary 
networks. Combinations of control mechanisms have been discussed in the 
control literature for some time (see e.g., Flamholtz et al., 1985; Jaworski, 
1988; Cardinal, 2001); however, to my knowledge, they have yet to been dis-
cussed in relation to strategic nets. This stream of IMP research on strategic 
nets has generally treated control as a “black box” (e.g., Järvensivu and 
Möller, 2009; Aarikka-Stenroos et al., 2017; Möller and Halinen, 2017).  
 
This thesis opens up that black box and contributes to research on strategic 
nets by identifying specific control mechanisms. More specifically, the find-
ings show how control mechanisms can be used to create conditions for pro-
ductive interaction (Järvensivu and Möller, 2009); resourcing, motivating, 
consolidating, and coordinating (Aarikka-Stenroos et al., 2017); network 
composition, governance structure, and managerial processes (Planko et al., 
2017); and visioning and sensemaking, mobilization and creating constella-
tions, goal construction and organizations, efficiency seeking, and network 
maintenance (Möller and Halinen, 2017). The five control categories used in 
engineered networks add to the literature on how to orchestrate a network 
(Dhanaraj and Parkhe, 2006; Perks et al., 2017). The thesis complements 
Dhanaraj and Parkhe (2006) by including both the creation of the network and 
its implementation, as well as the role of formal control for the network to take 
over the role of network orchestrator. The thesis also contrasts the work of 
Perks et al. (2017): the practices identified that impeded value platform devel-
opment facilitated resource development in ENABLE. This suggests a key 
difference in network orchestration depending on if the objective is to develop 
a value platform (like an inter-organizational network), or specific resources 
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within such a platform. I also contribute with a seldom studied type of engi-
neered network: the multi-actor network (cf. Partanen and Möller, 2012).  
 
Further, the findings contribute with new knowledge on the key control prob-
lems that have to be managed in engineered temporary networks. The control 
mechanisms can be designed in many different ways, and with the categoriza-
tion of the control mechanism, I have identified five fundamental aspects that 
have to be controlled in engineered temporary networks, which can help to 
design control mechanisms. The findings also suggest that a combination of 
the five control categories is needed. This statement needs to be researched 
more, for example studying if all five categories are needed, and if all are 
needed to the same degree. The categorization is hopefully a first stepping 
stone towards a theory of control that could help us understand this distinct 
empirical phenomenon. 
 
The research in this thesis also confirms Das and Teng's (1998) notion of how 
formal control is used in the absence of adequate levels of trust, as the actors 
in ENABLE did not have a long history of interaction upon which they could 
rely to govern the interactions within the ENABLE network. In emergent net-
works, trust is built between interacting actors over time, which means that 
formal control is not the main mode of control in emergent networks. In engi-
neered temporary networks such as ENABLE, which includes a high number 
of actors and was triggered by a governmental agency, it is likely that many 
of the network members have not interacted before. I have therefore consid-
ered ENABLE as a new network. Consequently, I suggest that the notion that 
there are no new networks (cf. Håkansson et al., 2009) can be approached in 
relative terms, that is, how new a network actually is. Håkansson et al. (2009) 
argue that if a network seems new, it is because the one who is looking at the 
network isolates parts of a pre-existing network “that should have been visible 
if another space horizon had been applied” (p. 41). The notion of a new net-
work is foremost a theoretical one, which in the ENABLE case helped to ex-
plain the extensive use of formal control. The idea of new networks is related 
to the relevance of prior interaction. I agree with Håkansson et al. (2009) when 
they say that “new actors, new resources, new activities and new relationships 
always emerge from something that pre-exists them and there is always a his-
tory behind them” (p. 41). However, in the case of ENABLE, the lack of in-
teraction history was fundamental for understanding the use of formal control 
mechanisms in ENABLE. More precisely, the key question is the explanatory 
power of prior interaction for understanding the studied phenomena. Consid-
ering a continuum between high and low relevance of prior interaction, or how 
new the network is, could lead to new insights about industrial networks. This 
suggests that engineered temporary networks cannot use a history of interac-
tion to their advantage, at least not in the context of market failures, which 
lack “naturally” occurring interaction. Therefore, in order to understand and 
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explain the role of formal control in this context, it was important to consider 
ENABLE as a new network without a history of interaction. To understand 
other networks with similar characteristics, it might thus be important to also 
consider these networks as if they were new.   
 
This thesis also shows that networks can indeed be controlled. I have tried to 
move away from the ongoing debate within the IMP view on whether or not a 
single actor can control other actors in the surrounding network. Instead, I 
have taken the point of view of the network. The empirical material clearly 
shows that inter-organizational interaction was indeed controlled in ENABLE, 
and that this was done with the use of the five categories of control. I have 
suggested that the discussion on the manageability of networks could benefit 
from considering the concept of “small worlds” (Ford and Mouzas, 2013), and 
distinguish between an actor’s small world (the directly and indirectly con-
nected relationships of a specific actor) and a small world (the directly and 
indirectly connected relationships created with an engineered network). A 
small world can be created, as in the case of ENABLE, using formal control. 
When such formal control is “part of the rules,” actors choose to be part of 
this small world by adhering to the control mechanisms. I have suggested that 
this is different compared to being controlled by another actor through busi-
ness networking (Ford and Mouzas, 2010, 2013). 
 
A fruitful idea in the discussion on network management and control can be 
to consider the idea of small world. There is a difference between controlling 
a small world and an actor controlling its small world. An actor cannot com-
pletely control its small world on its own, which is supported by researchers 
that argue that no actor can be in control of their network  (see e.g., Håkansson 
and Snehota, 1995; Håkansson and Ford, 2002; Ritter et al., 2004). However, 
as I have shown with the ENABLE case, it is possible to control a small world, 
where activities, resources, and actors can be included and excluded. A small 
world can be artificially created by engineering a network. A small world, 
thus, can be managed and tightly controlled because it is not any actor’s small 
world. With such a view as discussed above, there could also be a theoretical 
difference between being controlled, in a negative and coerced sense, and ad-
hering to control, in a positive and voluntary sense. In emergent networks, 
actors try to force their will onto other actors as they try to change the structure 
and process of interaction through business networking (Ford and Mouzas, 
2013). As the actors who are being controlled did not choose of their own free 
will to be controlled, they will most likely resist, and through business net-
working on their own change the structure and process of interaction to their 
advantage. In the case of ENABLE, control was the starting point, which then 
organized the network and led to inter-organizational interaction. By joining 
ENABLE, actors freely agreed to adhere to the control used in the network. 
The actors were not purely controlled but they agreed to behave in a certain 
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way, as they considered the formal controls as the rules of the game, and thus 
easily accepted them because they were there from the beginning. The possi-
bility to leave the network was also always present (which some actors in EN-
ABLE did), always leaving some agency to the actors. Another important fea-
ture of ENABLE’s small world is that its control is temporary. The organiza-
tions that choose to adhere to these formal controls do not have to do so in-
definitely, which should lessen the potential negative impact of feeling 
controlled. Lastly, there seems to be a resistance to being controlled in emer-
gent networks. In contrast, actors in engineered temporary networks seem to 
have a higher acceptance of control. This acceptance of control is most likely 
influenced by contextual features, as in the case of ENABLE with a market 
failure, severe threat to public health, and very limited funding alternatives, as 
well as by the temporary nature of the network.  

8.2 Effects of formal control mechanisms and their 
manifestation in inter-organizational interaction 

The second research question asked in this thesis is “Which effects on inter-
organizational interaction are connected to these control mechanisms, and 
how are they manifested?” Starting with the five categories of control identi-
fied in the thesis, it can be concluded that the control mechanisms contributed 
to (1) mobilize actors, (2) establish cooperation and (3) coordination between 
them, make sure that the network’s (4) performance was in line with the net-
work objectives, and finally that the network was (5) temporary. These general 
effects were in line with the combined intended purpose of the 13 control 
mechanisms. Further, it is important to remember that ENABLE was also able 
to achieve all of its objectives (identify three leads, two candidates, and pro-
gress one program into phase 1 clinical trials). The formal control mecha-
nisms, thus, created the conditions and direction needed to jointly contribute 
with solutions toward a specific problem (cf. Dekker, 2004).  
 
At the same time, this was not done without any unintended consequences, 
both positive and negative. A positive unintended consequence of formal con-
trol was the formation and initiation of new collaborations outside the bound-
aries of ENABLE. Even if such effects were most likely well accepted because 
increased collaboration was a key reason for initiating ENABLE, there was 
no control mechanism that focused on this effect happening outside of ENA-
BLE. The initiation of new collaborations can be explained by how the use of 
formal control forced participating organizations, especially academia, SMEs 
and Big pharma, in the network to interact with each other on a deeper level 
(Baraldi et al., 2013), not letting anyone remain in their ‘comfort zone.’ Some 
negative consequences were connected with the industrial way of organizing 
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drug development, especially connected to the ‘Go/no-go decisions’ mecha-
nism, which led to, for example, stress, difficulties in hiring academic part-
ners, and rushed activities.  

 
On an abstract level, the main effects and manifestation of formal control on 
inter-organizational interaction were the structural and processual features/as-
pects highlighted in the new framework for the inter-organizational interaction 
process in Table 24. The effects were that interdependency was created ex 
ante interaction, that specialization was mostly engineered with the creation 
of ‘Work Packages’ as the level of adaptations were relatively low, a pre-de-
fined resource path which was reinforced with the limitation of resource het-
erogeneity, a co-evolution of actors with the network rather than with other 
individual actors and that the jointness was framed and constrained as ongoing 
interaction and its immediate results for counterparts was controlled.  
 
The framework, together with the five categories of control, was included in 
a process model for the management and control of engineered temporary net-
works (Figure 10). The model highlights how interaction is not a given, which 
is often the case in network studies (Salancik, 1995; Dhanaraj and Parkhe, 
2006), but an outcome of engineering a network. A basic reason for engineer-
ing a network is that there is a lack of inter-organizational interaction that 
focuses on a specific issue (Doz et al., 2000). This is the reason for why mis-
sion-oriented R&D is important to tackle issues that are too complex for any 
single organization to solve alone, such as antibiotic resistance, where market 
forces or emergent interactions alone have failed to mobilize the resources and 
actors needed. This means that one of the most important outcomes of formal 
control on inter-organizational interaction is indeed making inter-organiza-
tional interaction happen where it was previously somehow hindered. The 
model also shows how formal control has the main organizing effect on the 
network, instead of interaction having the main organizing effect of the net-
work. A key effect of the use of formal control on inter-organizational inter-
action from the use of formal control is that the agency of interaction is re-
duced. Further, there is also a one-directional relationship between control and 
interaction, as a consequence of the reduced agency of interaction.  

 
The case of ENABLE also shows how adaptation processes (Johanson and 
Mattsson, 1987) occurred (even if relatively few) in a temporary network de-
spite future interaction being uncertain (cf. Medlin, 2004). Additionally, ad-
aptations were made early on in the interaction process: an adaptation process 
started almost immediately in the WP4b program mentioned several times in 
the thesis. This was explained as a commitment to and trust in the network per 
se rather than to individual actors in the network. This also explained how 
actors co-evolved with the network per se instead of with other specific actors.  
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As described in 4.4 regarding the creation of ENABLE, IMI acted as a trig-
gering entity (Doz et al., 2000) or orchestrator (Dhanaraj and Parkhe, 2006), 
a role that is needed to engineer the network. Crucial for this process was the 
market failure (Outterson et al., 2015), which explains the need for triggering 
entities to initiate mission-oriented R&D initiatives (Robinson and 
Mazzucato, 2019). Interestingly, which is contrary to the general idea of hub 
firms (e.g., Möller et al., 2005; Möller and Halinen, 2017), orchestrators 
(Dhanaraj and Parkhe, 2006) and triggering entities (Doz et al., 2000) playing 
a central role in the networks they have created, IMI became very inactive in 
the management of ENABLE after the network had been mobilized. Instead, 
the network managed itself, using the formal control mechanisms identified 
in the analysis.  

8.3 How temporality can be used as a control 
mechanism in engineered temporary networks 

The third research question posed in this thesis is the following: How can tem-
porality be used as a control mechanism to engineer temporary networks? In 
the analysis, I identified that temporality can be used in two different ways: 
either in a neutral way, just controlling the duration of the network, or in con-
nection with performance, controlling the development of the network and 
specific drug development programs. The first use of temporality is the “clas-
sical” way, defining the duration of a task or behavior. This is dependent on 
an ex ante decided point in time (Kenis et al., 2009), or any other pre-defined 
“end state” (Lundin and Söderholm, 2013), and as soon as that has been 
reached, interactions and tasks are terminated. The control mechanism is oth-
erwise neutral. In short, temporality in this way is used to limit the network in 
time.  
 
Second, when temporality is used to control, the development of the network 
activities become oriented through the use of time-limits. As such, temporality 
is not neutral in the sense described above, but it is dependent on measuring 
or assessing performance against some target or goal. Contrary to the first way 
of using temporality, which limits the network in time, the second use of tem-
porality limits the network in space, as temporality then steers the network 
along a more or less pre-defined path. Any performance that is not along this 
path was terminated, thus limiting and orienting activities in space. In emer-
gent networks, the interaction process emerges from the intentions of and po-
sition in space of the interacting actors (Håkansson et al., 2009). Using tem-
porality in this second way limits the influence of intentions from single ac-
tors, which further shows how the agency of interaction is limited when formal 
control is used to influence inter-organizational interaction.  
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Thus, temporality can be used as a control mechanism both to limit the time 
of the network, as well as steer the network toward the network objectives. 
With such a dual use of temporality, both long and short temporality are cre-
ated (Kronlid and Baraldi, 2020). An alternative explanation is to consider a 
hierarchical system of control when it comes to temporality, considering the 
two control mechanisms ‘Go/no-go decisions’ and ‘IMI review of the annual 
report.’ I suggest a hierarchical system as the two control mechanisms were 
connected to each other and work in a similar way, albeit they target different 
levels of the system. The two control mechanism are connected in the sense 
that as long as the ‘Go/no-go decisions’ are used correctly, there is no need 
for IMI to terminate the whole network. The two control mechanisms are sim-
ilar in the way that both rely on temporality to control performance. And they 
target different levels of the system, with the ‘Go/no-go decision targeting’ 
drug development programs, and the ‘IMI review of the annual report’ target-
ing the whole network. The similarity of how the two control mechanisms 
work is most likely not crucial for the hierarchical control system, while the 
other two characteristics (connected and target different levels of the system) 
seem to be important. With a hierarchical system of control, it is possible to 
have more detailed and intensive control at lower levels of the system, and 
more overarching and less intensive control at higher levels of the system. 
This makes it possible to distribute monitoring in the system, as exemplified 
in ENABLE with IMI giving the PMC the responsibility to monitor and eval-
uate individual drug development programs. IMI can then monitor the devel-
opment of ENABLE once each year, and on the network level, instead of eval-
uating each drug development program and in shorter intervals. A hierarchical 
level of control mechanisms contributes to the discussion on the complemen-
tarity and combinations of control mechanisms (see e.g., Flamholtz et al., 
1985; Jaworski, 1988; Cardinal, 2001).  

8.4 Specific effects on inter-organizational interaction 
when temporality is used as a control mechanism  

The last research question posed in this thesis is the following: Which specific 
effects on inter-organizational interaction are connected to the use of tempo-
rality as a control mechanism? 
 
There were two control mechanisms categorized as temporality control mech-
anisms: ‘Network duration’ and the ‘No cost extension.’ Two other control 
mechanisms, both categorized as performance control, used temporality: 
‘Go/no-go decisions’ and ‘IMI review of the annual report.’ The different con-
trol mechanisms were designed to control different elements (time versus per-
formance), and thus had different effects on inter-organizational interaction. 
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Altogether, these four control mechanisms limited interaction in both time and 
space. At the same time, some of the control mechanisms added some flexi-
bility to the network.  
 
The ‘Network duration’ control mechanism limited the network in time. Such 
limitation is the purpose of the control mechanism, and without it the network 
would not have been a temporary one, as pointed out several times in this 
thesis. Previous research has pointed out the importance of the perceived fu-
ture for present inter-organizational interaction (e.g., Axelrod, 1984; Medlin, 
2004; Saunders and Ahuja, 2006). For example, temporal groups focus more 
on the task at hand rather than relational aspects (Saunders and Ahuja, 2006). 
Such task focus is dependent on the duration, and temporal systems with 
longer duration are more likely to show characteristics similar to ongoing sys-
tems (Sydow et al., 2004). However, as mentioned earlier, there were not 
many effects identified on inter-organizational interaction from the ‘Network 
duration’ control mechanism. If the ‘Network duration’ was the only tempo-
rality control mechanism used in ENABLE, it is reasonable to think that there 
would have been more effects on inter-organizational interaction from the 
‘Network duration’ control mechanim. With the addition of other control 
mechanisms that rely on temporality, especially the ‘Go/no-go decision,’ there 
were both long and short temporality in the network (Kronlid and Baraldi, 
2020). Thus, the ‘Go/no-go decision’ mechanism seems to have accentuated 
the task focus (Saunders and Ahuja, 2006), exemplified by the rushed activi-
ties in WP4n described in 5.4.2.1. Such task focus comes from the sense of 
urgency created by time limits (Lundin and Söderholm, 1995; Seers and 
Woodruff, 1997; Kelly and Loving, 2004). However, if actors become too 
stressed and rush activities, there is a potential risk that the quality is affected 
negative. The example of WP4n highlights the importance of finding a balance 
that still keeps an adequate level of quality in the activities performed in the 
network and a sense of urgency.  
 
The ‘No cost extension,’ on the other hand, added some flexibility to the du-
ration of the network. For example, the ‘No cost extension’ could compensate 
for the lack of interaction during the first year of ENABLE due to limited 
numbers of active drug development programs. The effects of the ‘No cost 
extension’ were clearer on the network level, with inter-organizational inter-
actions continuing for another year. On the dyadic level, due to the long and 
short duration, the ‘Go/no-go decisions’ were most likely still more influen-
tial, up until the duration of both control mechanisms (‘Go/no-go decisions’ 
and ‘Network duration’) become the same (such data have not been possible 
to collect as this thesis is published before the end of ENABLE).  
 
The ‘Go/no-go decisions’ mechanism did, at the same time, create both limi-
tations and flexibility of interaction in space. The ‘Go/no-go decisions’ 
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mechanism limited the resources that were developed in the network. Only 
those resources that followed the pre-defined path (defined in the ‘Call for 
ENABLE’) were continued. As such, it somewhat limited innovation, in the 
sense that no serendipity (e.g., developing molecules for other therapeutical 
areas) was allowed within the network. Thus, interaction was limited in space 
by controlling the path of development of molecules. At the same time, the 
‘Go/no-go decisions’ mechanism created flexibility within the pre-defined 
limits of the network, as it was possible to terminate those drug development 
programs that had a very low probability of success. Terminating such drug 
development programs made it possible to change and rearrange the activity 
patterns and resource constellations. The ‘Go/no-go decisions’ mechanism 
was also a good way to manage the limited resources in an efficient way.  
 
The ‘Go/no-go decisions’ mechanism was mainly directed at the resource 
layer (continuing or terminating development of molecules), but as the three 
layers are so closely connected, it had effects on the actor and activity layers 
too. With the added flexibility, the ENABLE network was less path depend-
ent. That is, with such a control mechanism, it is easier to change the resource 
constellation swiftly, which also disrupts the activity pattern and web of ac-
tors. Because the ‘Go/no-go decisions’ mechanism also affects the activity and 
actor layer, it has some problematic effects as well. In particular, the uncer-
tainty for the actors can be problematic, and puts more pressure on the possi-
bility to reallocate actors and resources within the individual organization in 
order to keep their employees active. On the network level, the ‘Go/no-go de-
cisions’ had the effect of fluid participation, which in turn affected the trust 
building processes between network actors.  
 
The ‘IMI review of the annual report’ control mechanism, which could termi-
nate the whole network if it did not progress as agreed, had very little effect 
on inter-organizational interaction inside ENABLE. As mentioned earlier, as 
long as ENABLE managed the portfolio well by using the ‘Go/no-go deci-
sions’ control mechanism, there was no need for IMI to use the option to ter-
minate the whole network. The ‘Go/no-go decisions’ control mechanism kept 
the network on track toward the objectives, and as long as the control mecha-
nism was effective, the termination of the whole network was not needed. This 
suggests that there is not only long and short temporality, but also that there 
are hierarchies of temporality.  
 
The use of temporality as a control mechanism focused the resources and ac-
tivities on the network objectives. In addition, actors in the network had to be 
aligned with the network objectives; otherwise, they could become inactive. 
One additional effect from the alignment of interacting actors was the initia-
tion of new collaborations outside of ENABLE. As the interaction within the 
network was restricted, actors that had developed activity links and resource 
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ties that they wanted to explore in another way had to move their interaction 
outside the boundaries of ENABLE. Because new collaborations were created 
outside of ENABLE, it is clear that the task focus in temporary groups 
(Saunders and Ahuja, 2006) is no hinderance for continued interaction and the 
potential development of business relationships. 
 
With the use of temporality, the network was steered toward the objectives in 
a resource efficient way as activities, resources, and interactions between ac-
tors were aligned toward the network’s objectives. By using temporality, the 
network also experienced fluid participation, with constantly evolving activity 
pattern, resource constellation, and web of actors (Håkansson and Snehota, 
1995; Håkansson et al., 2009). This fluid participation led to a constant trust 
building process as new actors joined the network, as well as the web of actors 
was rearranged. Further, the time pressure from using temporality, especially 
with the Go/no-go decision control mechanism, created stress for some par-
ticipating organizations. This led to rushed activities and loss of human re-
sources in at least one participating organization.  

8.5 Summary of main implications for network 
management 

Formal control is useful to create conditions for interaction in contexts where 
interaction is not spontaneously occurring, for example, in the presence of a 
market failure. Network management should focus on both the structure and 
process of interaction, which can be done during the planning of the engi-
neered network. With a defined structure ex ante interaction, the matching of 
actors’ capabilities and resources with the pre-defined activity pattern and re-
source constellation needed to reach the network’s objectives becomes a key 
management activity. The role of orchestrator can be transferred by the trig-
gering entity to the network itself while still ensuring that the network will 
work toward the network objectives by designing a control framework to 
which the network members then adhere to and enforce. A central orchestrator 
is thus not necessary. When designing the control framework, the five key 
control purposes (mobilization, cooperation, coordination, performance, and 
temporality) have to be considered, especially how they are combined as they 
will have both intended and unintended consequences. This is especially im-
portant if temporality is used as a management tool. Temporality can be used 
as a management tool not only to control the network duration, but also to 
steer network performance. The effects of temporality on inter-organizational 
interactions is still under researched, but the findings in this thesis identify 
several unintended consequences of temporality, suggesting that extra caution 
is needed when using temporality as a management tool. Lastly, a key 
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difference between emergent networks and engineered networks is that busi-
ness interaction explains the existence of emergent networks, while for engi-
neered networks the created network explains the existence of interaction 
when interaction is not ‘naturally’ occurring. Another key difference between 
emergent and engineered networks, which is at the basis of the above discus-
sion, is that interaction is an outcome of formal control in engineered net-
works.  

8.6 Limitations of the study and suggestions for future 
research 

Some limitations of this research need to be addressed and warrant future re-
search. The first concerns the context of the study. Antibiotic development 
has some unique characteristics for the organizations involved. The market 
failure, lack of alternative sources of funding, and the low returns on invest-
ment might increase single actors’ the willingness to surrender parts of their 
autonomy and be controlled compared to a context where more alternatives 
are easily available. It is possible that some of the arguments in the thesis are 
only relevant in this specific context. It would therefore be beneficial to study 
engineered temporary networks in other contexts. This should also include 
networks that are initiated by different organizational actors, such as public 
and private organizations.  
 
There are also limitations in the method used. For example, as described in 
Chapter 3, a longitudinal research design could have shed more light on the 
dynamics of interaction affected by formal control mechanisms. Future re-
search could benefit from such research designs if the challenges of studying 
temporary organizing can be managed. The unit of analysis also has some 
limitations. I have not considered the experiences of individuals in this thesis, 
which could have highlighted additional aspects of using control, which future 
research could focus on.  
 
As in most qualitative research where interviews are used to gather data, the 
access to respondents influence the research fundamentally. When collecting 
data, I had trouble to get hold of certain respondents that I wanted to interview. 
With those additional interviews, I could have gone even deeper into the case, 
possibly identifying more dynamic aspects, and it might have been possible to 
answer additional research questions. The level of depth of the investigation 
however is adequate for the study conducted and the research questions used 
in this study, which is a result of the abductive approach taken.  
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The level of control, which is the direct outcome of the controlling process 
(i.e., how much control is achieved) (Das and Teng, 1998) was not considered 
in this thesis. A key question could be the feeling of being controlled, focusing 
on perceptions of those individuals being controlled and the implication this 
has. This also calls for a change in the level of analysis. As there seems to be 
a higher acceptance of formal control in engineered temporary networks com-
pared to emergent networks, future research could also focus on these ques-
tions: why actors in engineered temporary networks seem to accept high levels 
of formal control, and why actors in emergent networks seem to resist formal 
control. In this study I have also assumed a one-directional relationship be-
tween control and interaction, without considering how interaction might af-
fect the control mechanisms themselves. Future research should also analyze 
the potential effects that interaction can have on the control mechanisms. 
 
Another key area is to investigate deeper the various ways in which control 
can be used. For example, the question how are formal control mechanisms 
used to engineer a network? would shed light on the use of control in a more 
sophisticated way than the question of “which” mechanism that was posed in 
this thesis. Another key question is how are different control mechanisms re-
lated to each other? This means to investigate the connections between con-
trol mechanisms and different combinations of mechanisms, and what the im-
plications of using them together are. This could also shed light on if some 
control mechanisms are more effective than others to achieve certain out-
comes or effects on inter-organizational interactions. The relationship be-
tween control and performance is also relevant here.  
 
Some findings in this thesis point to important differences between hub-cen-
tric networks and multi-actor networks in the formation process. Thus, the 
comparison between hub-centric networks and multi-actor networks could 
shed light on key questions. For example, is the perception of being controlled 
related to the type of network (hub-centric or multi-actor)? Connected to this, 
how the perceived level of control affects the level of incentives needed to 
first of all accept to be part of the initiative, and second to stay also can be 
further investigated. In addition, there might be differences in how hub-centric 
and multi-actor networks use control to engineer networks. For example, it 
seems reasonable that a hub-firm in a hub-centric network would, to a higher 
degree, rely on power to engineer a network compared to a government 
agency. Power is in many ways similar to control, but it is not a formal control 
mechanism as I have conceptualized it in this thesis. Finally, there might also 
be important differences in how networks are engineered depending on if the 
triggering entity is a private or public actor.  
 
The need to have formal control when engineering a network suggests that the 
relationship between interaction history and need for formal control could 
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benefit from further research. A key question here would be how relevant is 
the history of interaction for an engineered network? Another potential ques-
tion would be whose history of interaction is most relevant? Here, one can 
again assume differences between hub-centric and multi-actor networks. Re-
lated to this is also the finding and suggested explanation of trust and commit-
ment that participating organizations had in the network as a whole, instead of 
in individual actors. Trust in the network as something different than trust in 
individual actors is thus another interesting avenue for further research.  

8.7 Practical implications 
This thesis started with a short discussion about mission-oriented research, 
and how governments should focus on strengthening, weakening, or restruc-
turing relationships if they are to achieve their policy objectives (Easton, 
1992). One policy implication that can be drawn from this thesis is that mis-
sion-oriented R&D initiatives such as ENABLE, where a network is engi-
neered, do both strengthen and restructure relationships. There were many 
new relationships formed inside ENABLE that started to “live on their own” 
outside of the ENABLE network. These new relationships continued to focus 
on the issue of antibiotic resistance and antibiotic development, suggesting 
that the impact of ENABLE goes beyond just the fulfilment of its own network 
objectives. Further, the use of temporality, especially the Go/no-go decisions 
in ENABLE, was an effective way to manage the limited resources of the net-
work. This, in turn, means that engineering a temporary network is an effec-
tive use of taxpayers’ money. At the same time, the Go/no-go decision mech-
anism effectively steered the network toward its objectives.  
 
ENABLE was a temporary mission-oriented R&D network that not only was 
able to deliver all of its objectives with time left until the termination of the 
network, but also encouraged and helped with the development of new rela-
tionships that live on outside of the ENABLE network. Engineering temporary 
networks, thus, is a way for policy makers to tackle pressing issues with con-
crete short-term solutions, with potential long-term effects as relationships are 
developed within the temporary system. 
 
The main managerial implication from this study is that networks can in fact 
be both created and managed with the use of formal control mechanisms. 
From a managerial point of view, it is important to consider the incentives for 
network members to be part of the network, as they will give up some portion 
of their autonomy within the engineered network. Further, it is important to 
consider the primary conditions of the type of organizations that are to be con-
trolled. In the case of ENABLE, it was more challenging for the academic 
partners compared to any other type of organization. This has to be kept in 
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mind when designing control mechanisms, as it can affect the potential con-
tribution of each type of organization.   
 
Another important managerial implication is that with the use of formal con-
trol mechanisms, it is possible to influence the direction and development of 
the network without actively managing it in detail. Thus, it is possible for the 
network to manage itself cooperatively. For such a system to be successful, 
the control system has to be carefully designed. From a managerial perspec-
tive, it is important to really think about which kind of control mechanisms 
are used and how they are designed. I have shown in the thesis that different 
control mechanisms are used to control different aspects and issues of inter-
organizational interactions. The control mechanisms can have unintended 
consequences, both negative and positive. However, the unintended negative 
consequences are, of course, more problematic, for example, with the lack of 
key resources in the ENABLE network at the start. Risk analysis should be 
beneficial when designing the control mechanisms and should include key 
stakeholders.  
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Appendix 1 – List of Interviews 
Inter-
view 
# 

Re-
spond-
ent 

Organi-
zation 

Role in network Date of 
inter-
view(s) 

Focus 

1 Re-
spond-
ent 1 

Univer-
sity 

CMO member 160215 Clarifications 

2 Re-
spond-
ent 2 

Univer-
sity 

CMO member, PMC 
member, Platform 
leader 

160413 What is ENA-
BLE? 

3 Re-
spond-
ent 1 

Univer-
sity 

CMO member 160510 Clarifications 

4 Re-
spond-
ent 3 

Univer-
sity 

Platform leader, pro-
gram leader (hit-owner) 

160620 What is ENA-
BLE? 

5 Re-
spond-
ent 4 

Univer-
sity 

CMO member 160621 What is ENA-
BLE? 

6 Re-
spond-
ent 5 

Non-
profit 

CMO member 160623 What is ENA-
BLE? 

7 Re-
spond-
ent 6 

Univer-
sity 

PMC member, platform 
leader 

160627 What is ENA-
BLE? 

8 Re-
spond-
ent 7 

Univer-
sity 

Platform member 160628 What is ENA-
BLE? 

9 Re-
spond-
ent 8 

SME Program leader (hit-
owner) 

160630 Coordination 
and value crea-
tion 

10 Re-
spond-
ent 7 

Univer-
sity 

Platform member 161020 Coordination 
and value crea-
tion 

11 Re-
spond-
ent 3 

Univer-
sity 

Platform leader, pro-
gram leader (hit-owner) 

161021 Coordination 
and value crea-
tion 

12 Re-
spond-
ent 6 

Univer-
sity 

PMC member, platform 
leader 

161024 Coordination 
and value crea-
tion 

13 Re-
spond-
ent 9 

Research 
institute 

Platform member 161024 Coordination 
and value crea-
tion 

14 Re-
spond-
ent 4 

Univer-
sity 

CMO member 161025 Coordination 
and value crea-
tion 
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15 Re-
spond-
ent 2 

Univer-
sity 

CMO member, PMC 
member, platform 
leader 

161025 Coordination 
and value crea-
tion 

16 Re-
spond-
ent 10 

Non-
profit 

Hit-owner 161025 Coordination 
and value crea-
tion 

17 Re-
spond-
ent 11 

EFPIA CMO member 161028 Coordination 
and value crea-
tion 

18 Re-
spond-
ent 12 

EFPIA Project Coordinator 161101 Coordination 
and value crea-
tion 

19 Re-
spond-
ent 13 

Univer-
sity 

Platform member 161102 Coordination 
and value crea-
tion 

20 Re-
spond-
ent 15 

SME Platform member 161110 Coordination 
and value crea-
tion 

21 Re-
spond-
ent 14 

Univer-
sity 

Platform member 161107 Coordination 
and value crea-
tion 

22 Re-
spond-
ent 16 

Research 
institute 

Platform member, Pro-
gram co-lead 

161115 Coordination 
and value crea-
tion 

23 Re-
spond-
ent 17 

Research 
institute 

Platform member 161128 Coordination 
and value crea-
tion 

24 Re-
spond-
ent 18 

EFPIA Project Co-coordinator 161207 Coordination 
and value crea-
tion 

25 Re-
spond-
ent 19 

Univer-
sity 

Program leader (hit-
owner) 

161209 Coordination 
and value crea-
tion 

26 Re-
spond-
ent 20 

SME Program leader (hit-
owner) 

161209 Coordination 
and value crea-
tion 

27 Re-
spond-
ent 21 

SME Program leader (hit-
owner) 

161212 Coordination 
and value crea-
tion 

28 Re-
spond-
ent 22 

Univer-
sity 

Platform member 170207 Coordination 
and value crea-
tion 

29 Re-
spond-
ent 1 

Univer-
sity 

CMO member 170403 Clarifications 

30 Re-
spond-
ent 12 

EFPIA Project Coordinator 170418 Coordination 
and value crea-
tion 
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31 Re-
spond-
ent 7 

Univer-
sity 

Platform member 171023 Coordination 
and value crea-
tion 

32 Re-
spond-
ent 23 

EFPIA Program leader (hit-
owner) 

171026 Coordination 
and value crea-
tion 

33 Re-
spond-
ent 19 

Univer-
sity 

Program leader (hit-
owner) 

171026 Coordination 
and temporality 

34 Re-
spond-
ent 24 

SME Program leader (hit-
owner) 

171109 Coordination 
and temporality 

35 Re-
spond-
ent 25 

EFPIA Program leader (hit-
owner) 

171114 Coordination 
and temporality 

36 Re-
spond-
ent 26 

Research 
institute 

Platform member 171117 Coordination 
and temporality 

37 Re-
spond-
ent 27 

Univer-
sity 

Platform member 171121 Coordination 
and temporality 

38 Re-
spond-
ent 28 

EFPIA Program leader (hit-
owner) 

171122 Coordination 
and temporality 

39 Re-
spond-
ent 3 

Univer-
sity 

Platform leader, pro-
gram leader (hit-owner) 

171128 Coordination 
and temporality 

40 Re-
spond-
ent 29 

Univer-
sity 

LME 171220 Coordination 
and temporality 

41 Re-
spond-
ent 30 

EFPIA CMO member 180221 Coordination 
and temporality 

42 Re-
spond-
ent 23 

EFPIA Program leader (hit-
owner) 

180313 Coordination 
and temporality 

43 Re-
spond-
ent 25 

EFPIA Program leader (hit-
owner) 

180314 Coordination 
and temporality 

44 Re-
spond-
ent 31 

Univer-
sity 

CMO member 180410 Coordination 
and temporality 

45 Re-
spond-
ent 16 

Research 
institute 

Platform member, Pro-
gram co-lead 

180413 New collabora-
tion 

46 Re-
spond-
ent 32 

Research 
institute 

Platform member 180413 New collabora-
tion 
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47 Re-
spond-
ent 3 

Univer-
sity 

Platform leader, pro-
gram leader (hit-owner) 

180503 New collabora-
tion 

48 Re-
spond-
ent 33 

SME Hit-owner member 180515 Coordination 
and temporality 

49 Re-
spond-
ent 1 

Univer-
sity 

CMO member 180625 Clarifications 

50 Re-
spond-
ent 34 

Research 
institute 

Platform member 180828 Coordination 
and temporality 

51 Re-
spond-
ent 1 

Univer-
sity 

CMO member 180906 Clarifications 

52 Re-
spond-
ent 1 

Univer-
sity 

CMO member 190311 Clarifications 
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Appendix 2 – Interview Guide second round 
1- Why does your organization take part in ENABLE? 
1.1 What does it contribute to ENABLE? (which resources, compe-

tences, contacts) 
1.2 When did your organization start actively working within ENA-

BLE? 
1.3 What are your roles inside the structure of ENABLE? 
1.4 In what way and how frequently do you interact within ENABLE? 
1.5 What does your organization expect to gain from ENABLE? And 

when do you expect to obtain it? 
1.6 What are the benefits so far for your organization from being part of 

ENABLE, in terms of, for instance: a) increased scientific 
knowledge, b) increased business contacts, c) access to additional re-
sources (which?), d) cost saving, e) support for activities you would 
not have been able to carry out otherwise? Other benefits? 

1.7 What effects has your participation in ENABLE had so far on other 
external activities/relationships? (e.g., improved relationships to-
wards VCs, new relationship with universities, etc.) 

 
2- Which other organizations do you collaborate with inside ENA-
BLE?  
- Which are the 5 organizations you collaborate the most with? 
 
3- Questions specific for each of the 5 (or less) selected part-
ners/organizations: 
3.1 When did you start collaborating with this partner (could be even 

earlier than ENABLE)? How often do you interact with this partner?  
3.2 What is the content of this collaboration? (basically what you and 

your partner do in practice for each other?) 
3.3 What (i.e., which specific resources/competences) do you contribute 

and what does the partner contribute to this collaboration? And to 
ENABLE broadly speaking? 

3.4 What is the output/result so far from this collaboration of relevance 
to ENABLE (=value created for the PPP)?  

3.5 What are the benefits from this collaboration for your organization 
(more “individualistic” value) so far and the benefit for the counter-
part? And what benefits do you expect for the future? 

3.6 What facilitates this particular collaboration (e.g., trust, common 
views/goals, complementary resources, being similar as both are pri-
vate or public organizations, etc.)? 

3.7 What hinders this particular collaboration (e.g., lack of trust, exces-
sive formalism, lack of time, etc.)?  
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4.  Do you see any similarities or differences in the a) activities, b) 

strategy, c) human resource management, d) technology, and e) sci-
entific knowledge of your organization when compared to ENA-
BLE’s 1) companies, respectively 2) public organizations. 

 
More general and “evaluation-like” questions: Anonymity fully 
guaranteed on these four answers: 
5- Is your organization’s involvement within ENABLE “costing” much more 
(money and time) than you expected?  
6- Is your organization satisfied with the results it has obtained so far from 
participating in ENABLE? 
7- What, according to you, are the current problems with ENABLE?  
8- What are your suggestions to address these problems? 
9- What, according to you, are the current strengths with ENABLE? 
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Appendix 3 – Interview Guide third round 
Who do you work with most frequently? From which organizations do they 
come from? 
What do you do together? 
How often? How? 
Who does what? Why? 
What kind of input do they provide to you?  
How do you use that? 
What kind of input do you provide to them? 
How do they use that?  
Have you made any changes in your processes to better fit with this partner’s 
requirement?  
How important is this connection for you?  
Do you anticipate future interactions with them? 
 
Could you describe your interaction? Is it friendly, collegial, professional?  
What type of relationship would you say you have? Could you describe it in 
terms of trust, commitment, adaptations? 
How is it to work with them? Any challenges?  
Is working with them now different compared to when you started to work 
together? Why? 
Have you made any changes in your processes to get a better fit with any part-
ners? Has any partner made any changes to better fit with what you are doing? 
Do you feel that your goals are aligned? How is that manifested?  
How engaged do you perceive them to be?  
What are the most important deadlines for you? In what way do they impact 
your work? Do they impact how you work with others? 
What is the most important input to your work? And from whom does this 
come from? 
What is the most important output of your work? And to whom does this go? 
In what way is the input connected to your activities?  
And how is your output connected to other activities?  
What are the most important resources that you use in your ENABLE activi-
ties? 
Do you have free access to all the resources you need? Are there any bottle-
necks? When do they occur? 
Is working in ENABLE different compared to if you were working internally? 
How?  
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Appendix 4 – Expression of Interest template 
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Appendix 5 – Flowchart from ENABLE 

 
  

ASSAY 1

ASSAY 2 ASSAY 3 ASSAY 4 ASSAY 5

ASSAY 6 ASSAY 7 ASSAY 8 ASSAY 9 ASSAY 10 ASSAY 11

ASSAY 12 ASSAY 13 ASSAY 14 ASSAY 15 ASSAY 16 ASSAY 17

ASSAY 18 ASSAY 19 ASSAY 20 ASSAY 21 ASSAY 22 ASSAY 23 ASSAY 24 ASSAY 25

ASSAY 26 ASSAY 27 ASSAY 28 ASSAY 29

ASSAY 30 ASSAY 31 ASSAY 32 ASSAY 33 ASSAY 34 ASSAY 35

Screening Tier Time from compound receipt

Tier 4 1 wks

Decision point 1

Tier 5 2-3 wks

5-10 g Resynthesis & potential route planning

30-100 g Resynthesis & potential route planning

Decision point 2

Tier 6

Decision point 3

Tier 7

Pre-candidate
Profiling

Tier 8

Candidate Selection
Decision Point
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Appendix 6 – Suggested Drug Discovery Flow 
from the Call for ENABLE 

 

 



Acta Universitatis Upsaliensis
Uppsala Dissertations from the Faculty of Science
Editor: The Dean of the Faculty of Science

1–11: 1970–1975
12.  Lars Thofelt: Studies on leaf temperature recorded by direct measurement and 

by thermography. 1975.
13.  Monica Henricsson: Nutritional studies on Chara globularis Thuill., Chara zey-

lanica Willd., and Chara haitensis Turpin. 1976.
14.  Göran Kloow: Studies on Regenerated Cellulose by the Fluorescence Depolar-

ization Technique. 1976.
15.  Carl-Magnus Backman: A High Pressure Study of the Photolytic Decomposi-

tion of Azoethane and Propionyl Peroxide. 1976.
16.  Lennart Källströmer: The significance of biotin and certain monosaccharides 

for the growth of Aspergillus niger on rhamnose medium at elevated tempera-
ture. 1977.

17.  Staffan Renlund: Identification of Oxytocin and Vasopressin in the Bovine Ade-
nohypophysis. 1978.

18.  Bengt Finnström: Effects of pH, Ionic Strength and Light Intensity on the Flash 
Photolysis of L-tryptophan. 1978.

19.  Thomas C. Amu: Diffusion in Dilute Solutions: An Experimental Study with 
Special Reference to the Effect of Size and Shape of Solute and Solvent Mole-
cules. 1978.

20.  Lars Tegnér: A Flash Photolysis Study of the Thermal Cis-Trans Isomerization 
of Some Aromatic Schiff Bases in Solution. 1979.

21.  Stig Tormod: A High-Speed Stopped Flow Laser Light Scattering Apparatus and 
its Application in a Study of Conformational Changes in Bovine Serum Albu-
min. 1985.

22.  Björn Varnestig: Coulomb Excitation of Rotational Nuclei. 1987.
23.  Frans Lettenström: A study of nuclear effects in deep inelastic muon scattering. 

1988.
24.  Göran Ericsson: Production of Heavy Hypernuclei in Antiproton Annihilation. 

Study of their decay in the fission channel. 1988.
25.  Fang Peng: The Geopotential: Modelling Techniques and Physical Implications 

with Case Studies in the South and East China Sea and Fennoscandia. 1989.
26.  Md. Anowar Hossain: Seismic Refraction Studies in the Baltic Shield along the 

Fennolora Profile. 1989.
27.  Lars Erik Svensson: Coulomb Excitation of Vibrational Nuclei. 1989.
28.  Bengt Carlsson: Digital differentiating filters and model based fault detection. 

1989.
29.  Alexander Edgar Kavka: Coulomb Excitation. Analytical Methods and Experi-

mental Results on even Selenium Nuclei. 1989.
30.  Christopher Juhlin: Seismic Attenuation, Shear Wave Anisotropy and Some 

Aspects of Fracturing in the Crystalline Rock of the Siljan Ring Area, Central 
Sweden. 1990.



31.  Torbjörn Wigren: Recursive Identification Based on the Nonlinear Wiener Model. 
1990.

32.  Kjell Janson: Experimental investigations of the proton and deuteron structure 
functions. 1991.

33.  Suzanne W. Harris: Positive Muons in Crystalline and Amorphous Solids. 1991.
34.  Jan Blomgren: Experimental Studies of Giant Resonances in Medium-Weight 

Spherical Nuclei. 1991.
35.  Jonas Lindgren: Waveform Inversion of Seismic Reflection Data through Local 

Optimisation Methods. 1992.
36.  Liqi Fang: Dynamic Light Scattering from Polymer Gels and Semidilute Solutions. 

1992.
37.  Raymond Munier: Segmentation, Fragmentation and Jostling of the Baltic Shield 

with Time. 1993.

Prior to January 1994, the series was called Uppsala Dissertations from the Faculty of 
Science.

Acta Universitatis Upsaliensis
Uppsala Dissertations from the Faculty of Science and Technology
Editor: The Dean of the Faculty of Science

1–14: 1994–1997. 15–21: 1998–1999. 22–35: 2000–2001. 36–51: 2002–2003.
52.  Erik Larsson: Identification of Stochastic Continuous-time Systems. Algorithms, 

Irregular Sampling and Cramér-Rao Bounds. 2004.
53.  Per Åhgren: On System Identification and Acoustic Echo Cancellation. 2004.
54.  Felix Wehrmann: On Modelling Nonlinear Variation in Discrete Appearances of 

Objects. 2004.
55.  Peter S. Hammerstein: Stochastic Resonance and Noise-Assisted Signal Transfer. 

On Coupling-Effects of Stochastic Resonators and Spectral Optimization of Fluctu-
ations in Random Network Switches. 2004.

56.  Esteban Damián Avendaño Soto: Electrochromism in Nickel-based Oxides. Color-
ation Mechanisms and Optimization of Sputter-deposited Thin Films. 2004.

57.  Jenny Öhman Persson: The Obvious & The Essential. Interpreting Software Devel-
opment & Organizational Change. 2004.

58.  Chariklia Rouki: Experimental Studies of the Synthesis and the Survival Probabili-
ty of Transactinides. 2004.

59.  Emad Abd-Elrady: Nonlinear Approaches to Periodic Signal Modeling. 2005. 
60.  Marcus Nilsson: Regular Model Checking. 2005.
61.  Pritha Mahata: Model Checking Parameterized Timed Systems. 2005.
62.  Anders Berglund: Learning computer systems in a distributed project course: The 

what, why, how and where. 2005.
63.  Barbara Piechocinska: Physics from Wholeness. Dynamical Totality as a Concep-

tual Foundation for Physical Theories. 2005.
64.  Pär Samuelsson: Control of Nitrogen Removal in Activated Sludge Processes. 

2005.



65.  Mats Ekman: Modeling and Control of Bilinear Systems. Application to the Acti-
vated Sludge Process. 2005.

66.  Milena Ivanova: Scalable Scientific Stream Query Processing. 2005.
67.  Zoran Radovic´: Software Techniques for Distributed Shared Memory. 2005.
68.  Richard Abrahamsson: Estimation Problems in Array Signal Processing, System 

Identification, and Radar Imagery. 2006.
69.  Fredrik Robelius: Giant Oil Fields – The Highway to Oil. Giant Oil Fields and their 

Importance for Future Oil Production. 2007.
70.  Anna Davour: Search for low mass WIMPs with the AMANDA neutrino telescope. 

2007.
71.  Magnus Ågren: Set Constraints for Local Search. 2007.
72.  Ahmed Rezine: Parameterized Systems: Generalizing and Simplifying Automatic 

Verification. 2008.
73.  Linda Brus: Nonlinear Identification and Control with Solar Energy Applications. 

2008.
74.  Peter Nauclér: Estimation and Control of Resonant Systems with Stochastic Distur-

bances. 2008.
75.  Johan Petrini: Querying RDF Schema Views of Relational Databases. 2008.
76.  Noomene Ben Henda: Infinite-state Stochastic and Parameterized Systems. 2008.
77.  Samson Keleta: Double Pion Production in dd→αππ Reaction. 2008.
78.  Mei Hong: Analysis of Some Methods for Identifying Dynamic Errors-invariables 

Systems. 2008.
79.  Robin Strand: Distance Functions and Image Processing on Point-Lattices With 

Focus on the 3D Face-and Body-centered Cubic Grids. 2008.
80.  Ruslan Fomkin: Optimization and Execution of Complex Scientific Queries. 2009.
81.  John Airey: Science, Language and Literacy. Case Studies of Learning in Swedish 

University Physics. 2009.
82.  Arvid Pohl: Search for Subrelativistic Particles with the AMANDA Neutrino Tele-

scope. 2009.
83.  Anna Danielsson: Doing Physics – Doing Gender. An Exploration of Physics Stu-

dents’ Identity Constitution in the Context of Laboratory Work. 2009.
84.  Karin Schönning: Meson Production in pd Collisions. 2009.
85.  Henrik Petrén: η Meson Production in Proton-Proton Collisions at Excess Energies 

of 40 and 72 MeV. 2009.
86.  Jan Henry Nyström: Analysing Fault Tolerance for ERLANG Applications. 2009.
87.  John Håkansson: Design and Verification of Component Based Real-Time Sys-

tems. 2009.
88. Sophie Grape: Studies of PWO Crystals and Simulations of the   ̄pp → Λ̄Λ, Λ̄Σ0 Re-

actions for the PANDA Experiment. 2009.
90. Agnes Rensfelt. Viscoelastic Materials. Identification and Experiment Design. 2010.
91. Erik Gudmundson. Signal Processing for Spectroscopic Applications. 2010.
92. Björn Halvarsson. Interaction Analysis in Multivariable Control Systems. Applica-
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93. Jesper Bengtson. Formalising process calculi. 2010.  
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95. Karin Rathsman. Modeling of Electron Cooling. Theory, Data and Applications. 

2010. 
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2010.
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2011.
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rials. 2012.
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DA. 2012.
102. Anette Löfström. Implementing a Vision. Studying Leaders’ Strategic Use of an 
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103. Martin Stigge. Real-Time Workload Models: Expressiveness vs. Analysis Efficiency. 

2014.
104. Linda Åmand. Ammonium Feedback Control in Wastewater Treatment Plants. 

2014.
105. Mikael Laaksoharju. Designing for Autonomy. 2014.
106. Soma Tayamon. Nonlinear System Identification and Control Applied to Selective 

Catalytic Reduction Systems. 2014.
107.  Adrian Bahne. Multichannel Audio Signal Processing. Room Correction and Sound 

Perception. 2014.
108.  Mojtaba Soltanalian. Signal Design for Active Sensing and Communications. 

2014.
109. Håkan Selg. Researching the Use of the Internet — A Beginner’s Guide. 2014.
110. Andrzej Pyszniak. Development and Applications of Tracking of Pellet Streams. 

2014. 
111. Olov Rosén. Parallel Stochastic Estimation on Multicore Platforms. 2015.
112. Yajun Wei. Ferromagnetic Resonance as a Probe of Magnetization Dynamics. A 

Study of FeCo Thin Films and Trilayers. 2015.
113.  Marcus Björk. Contributions to Signal Processing for MRI. 2015. 
114.  Alexander Madsen. Hunting the Charged Higgs Boson with Lepton Signatures 

in the ATLAS Experiment. 2015.
115.  Daniel Jansson. Identification Techniques for Mathematical Modeling of the  

Human Smooth Pursuit System. 2015. 
116. Henric Taavola. Dark Matter in the Galactic Halo. A Search Using Neutrino 

Induced Cascades in the DeepCore Extension of IceCube. 2015.
117.  Rickard Ström. Exploring the Universe Using Neutrinos. A Search for Point 

Sources in the Southern Hemisphere Using the IceCube Neutrino Observatory. 
2015. 

118.  Li Caldeira Balkeståhl. Measurement of the Dalitz Plot Distribution for η→π+π−

π0 with KLOE. 2015.
119. Johannes Nygren. Input-Output Stability Analysis of Networked Control Systems. 

2016. 
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and String Variable Types. 2016.
121. Andrej Andrejev. Semantic Web Queries over Scientific Data. 2016.
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2016.
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2016.
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