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ABSTRACT
With an increasing amount of externally sourced innovations, a major success factor for innovation-dependent industries such as the pharmaceutical industry is to successfully implement innovations from outside. Existing frameworks
emphasize creating a strong climate for implementation by developing the learning capabilities of the organization, but
there is still much to be learned about the process of implementing innovations that have been in-sourced by companies.
As a research setting that is particularly innovation-driven and not well-studied yet, this study examines the key determinants for innovation implementation based on a case study in the pharmaceutical industry. The results of 25 expert
interviews and a survey with 67 respondents led to the resulting framework and a corresponding performance measurement system. The results reveal the importance of supporting systems and show differences in perception of early
and late Research & Development functions.
Keywords: Innovation; Technology; Adoption; Implementation

1. Introduction
The pharmaceutical industry is today facing some major
challenges. The extensive research activity of the past
few decades has significantly reduced the number of opportunities to discover new drugs to address the unmet
medical needs [1]. Coupled with the rising costs of Research and Development (R&D) activities [2,3] and the
increased competition from traditional industry competitors and generic manufacturers [4,5] the difficulty these
powerhouses face to develop robust and sustainable drug
pipelines is increasing fast.
Despite spending more on R&D as a percentage of
sales than any other high-tech industry [6-8], the internal
innovation record of large pharmaceutical companies
continues to decline. Following a significant increase in
pharmaceutical R&D expenditure over the past decade [9]
[10], the number of new drug approvals has actually
fallen during this period.
With an increasing amount of externally sourced innovations, a major success factor for the pharmaceutical
companies will lie in how the innovations are adopted, i.e.
integrated into existing R&D processes [11]. This places
Copyright © 2013 SciRes.

a premium on management of R&D activities and requires that strong initiatives are developed to maximise
the value of externally sourced innovations [12].
A large amount of research has focussed on the factors
that need to be considered when sourcing innovations
from external parties [13-16]. This has allowed companies to develop effective processes to search for and
strike deals with external companies to in-source the desired innovations. However, in order to capture and
maximise value from in-sourced innovations, companies
must understand how to manage their innovation implementation processes, truly leveraging the innovation
within their own organization. Otherwise the large investments made when sourcing innovations will be put
under extreme risk and companies may start to fall behind in their race to fill the innovation deficit [17].
Herein, we follow the definition [18, p. 1055] “innovation implementation within an organization is the process of gaining targeted employees’ appropriate and
committee use of an innovation. Innovation implementation presupposes innovation adoption that is, a decision,
typically made by senior managers, that employees with-
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in the organization will use the innovation in their work”.
The implementation stage plays a central role for innovation effectiveness [19], but relatively little research
has focussed on its key success factors. Several authors
have bemoaned this point, stating that research on the
implementation of innovations is both labor intensive and
rare [20,21].
As highlighted in the definition above, adoption is the
next step towards the ultimate goal of innovation effectiveness [18]. The existing adoption frameworks can be
divided into those that placed an emphasis on improving
adoption by creating a strong climate for implementation
and those that focused on improving adoption by developing the learning capabilities of the organization. Extant
literature largely focuses on the adoption of IT technologies within companies. This work describes the determinants of a process where employees make a conscious
decision to use optional technologies to perform their
daily job duties.
The pharmaceutical setting poses a particular challenge in complexity of external innovation adoption and
implementation as external processes, methods and technologies from various sources often have to then to be
combined internally to be successfully applied. For what
is meant by innovation we follow the definition that it
resembles a technology or a practice, which is used for
the first time by an organization’s members, whether or
not it has been used in other organizations previously
[18,22]. Concerning type of innovations for the pharmaceutical setting these can be processed, technology and
method innovations that are coming in from external into
the focal company’s R&D functions, with the ultimate
goal to facilitate output in terms of new molecular entities (NMEs). This pressure to innovate paired with process complexity to bring in these external innovations
make the pharmaceutical industry an extreme case setting
to study innovation implementation
Therefore, we put our focus on the following two research questions:
1) Which key determinants for innovation implementation can be identified within a pharmaceutical setting?
2) How can these be brought into a performance measurement system for steering?
In the literature review, we outline existing models of
innovation implementation and summarize known determinants of success. Then, the results of expert interviews and a survey within the case company are presented. In total a number of 25 participants were interviewed and 67 took part in a survey. Central to the
analysis is an assessment of how the company’s climate
for innovation implementation, driven by organisational,
managerial and team factors can affect implementation,
taking into account both the views of managerial and
technical employees. Focus lies on enhancing the underCopyright © 2013 SciRes.

standing of the factors influencing innovation implementation in pharmaceutical companies, in order to foster
improved innovation management capabilities and being
able to bring them into a performance measurement
framework. Lastly, we discuss the theoretical and managerial implications, reflect on limitations and provide an
outlook for further research.

2. Literature Review
2.1. Adoption Climate Frameworks
Klein & Sorra [18] presented a framework that discussed
the determinants and consequences of IT adoption within
organizations. Their framework hypothesized that the
main determinants of innovation effectiveness are a
company’s climate for implementation and the congruence between the innovation and the employees’ values.
The framework states that both determinants need to be
satisfied in order for adoption to be successful. A number
of factors were provided for each determinant, some of
which have strong relevance to innovation implementation projects within pharmaceutical companies. A company’s climate for innovation was discussed to be dependent on factors such as the quality and usability of
technology support systems and the availability of rewards and incentives for innovation implementation.
Several authors have performed studies to test the principles of this article, each generally agreeing with the study
findings [19,23,24].
The original framework proposed by Klein & Sorra
[18] was later extended by Klein, Conn & Sorra [25] to
include three additional, but associated determinants. The
later model introduced the importance of management
support along with the availability of financial resources
and implementation policies and practices. The level of
management support is an essential requirement for implementation success, especially the buy-in from senior
management.
Similarly, the availability of implementation policies
and practices is also a vital factor of implementation
success. Proper processes that guide the direction of the
implementation, handle the required knowledge and
document key learnings need to be available to support
implementation projects. The framework proposed by
Frambach & Schillewaert [26] describes the adoption and
acceptance of organizational innovation from a marketing perspective and proposed that numerous factors can
affect individual adoption rates. They hypothesized that
organizational facilitators are an important feature of an
innovation implementation framework as organizations
need to provide the training and support systems to guide
implementation projects.
Each of the above frameworks has demonstrated that
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adoption effectiveness can be affected by both organizational factors, relating to support infrastructure, resources
and policies, and personal factors, relating to attitude,
values and beliefs towards innovation.

2.2. Learning Organization Frameworks
Murray & Blackman [27] introduced a holistic model
hypothesizing that social architecture and learning processes are the key determinants of innovation implementation success. A company’s social architecture can be
created by the existence of knowledge communities that
are supported by strong inter-department communication
channels. Murray & Blackman [27] moreover argued that
a strong social architecture leads to wide sharing of
knowledge and promotes innovation, whilst a weak social architecture leads to pockets of learning, low sharing
of knowledge and lost opportunities. Organizations that
have the ability to disseminate knowledge quickly
throughout the company stand a much stronger chance of
innovation success than those whose knowledge is deeply embedded within distant parts of the company. This is
an important principle that treats knowledge not as a
commodity that amassed alone will lead to innovation
success, but as something that needs to be nurtured by an
organization and actively shared.
Following on from this point, Cummings & Teng [28]
produced a framework that detailed the factors influencing the transfer of knowledge between organizations.
Knowledge transfer is especially relevant to innovation
as an extensive amount of knowledge typically needs to
be transferred during these projects. Cummings & Teng
[28] proposed that knowledge transfer success is determined by four contextual domains. The recipient context
highlights the need for companies to develop a learning
culture that highly values innovation. This is an important determinant of knowledge transfer success that can
be influenced by organizations. The other relevant domain discusses the importance of quality and usable systems to support the knowledge transfer.
Within the literature on open innovation, a major
stream of research has addressed external innovation
adoption and considered determinants such as environmental turbulence, technological newness, technological
distance and prior cooperation [29]. This literature has
also included a detailed assessment of knowledge capabilities for open innovation describing among others the
following six ‘knowledge capacities’ needed for external
innovation adoption: inventive, absorptive, transformative,
connective, innovative, and desorptive capacity [30].

2.3. Reflecting on the Literature Review
Like many of the mentioned studies, much of the available research has focused on the adoption of new IT
Copyright © 2013 SciRes.
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technologies introduced into a company to achieve a
general organizational goal [18,19,25,31-36]. The literature on the Technology Acceptance Model [37] from the
IT context and its extensions has described individuallevel (but related to the overall organization) determinants such as perceived usefulness, perceived ease of use,
subjective norm [38] and psychological safety (perceived tutor support and perceived peer support) [39].
Here the definition of adoption implies that users have
a choice whether or not to use the technology to perform
their job duties. There is a considerable difference between adoption of new technologies available for an employee’s use and the implementation of technologies
in-sourced by a company to develop specific organizational capabilities. In the first, the choice of implementation does not exist and users simply need to implement
the innovation in order to realize its intended purpose.
For the latter case, the importance level of the implementation project is higher and requires that a much
more systematic approach is developed in order to
achieve implementation success.
Moreover, Stock & Tatikonda [40-42] and their external technology integration model have studied how organizational interaction and technological uncertainty as
well as contextual factors influence success of external
technology integration. Zammuto & O’Connor [43] have
examined the role of organization culture and organizational structure affect manufacturing technology implementation.
In this study we focus on concrete determinants more
than contextual factors. As they particularly allow to put
focus on determinants of fostering a climate for adoption
as the basis for our data collection the learning organization frameworks were taken, i.e. the innovation climate
framework of Klein & Sorra [18] and Frambach &
Schillewaert [26] as an extension of this framework. The
literature review has allowed a list of potential factors
influencing innovation implementation to be assembled.
These factors have been grouped into three major categories based on their general characteristics (Table 1).

3. Methodology
3.1. Research Method and Data Collection
Setting
An explorative approach is needed here, as the pharmaceutical context has not yet been analysed regarding its
main innovation implementation determinants. Moreover,
as we focus on “why” (why are some implementations
more successful than others, what are the determinants?)
and “how” (how can it be measured how well the climate
for innovation implementation is?) questions, a case study
approach was regarded as particularly valuable [44,45]
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Table 1. Consolidated output of the literature review detailing the key factors of innovation implementation success.
Category 1—Organisational Factors









A company culture that highly values innovation and novelty
The company openly accepts externally developed innovations
The company is set-up to be a learning organisation
The quality and usability of the knowledge management
systems
The quality and usability of the technology support
infrastructure (processes)
The level of training provided to the team members
The level of rewards available if the technologies are well
implemented
The level of non-tangible benefits available (e.g. recognition)
if the technologies are well implemented
Category 2—Managerial Factors










The clarity of project goals established so that each team
member understands their role
The regularity of project updates meetings to discuss project
progression
The timelines given to experiment with and implement the
innovative technology
The effectiveness of communication channels to discuss
project issues
The level of buy-in from senior management throughout the
life of the project
The level of motivation given to the project team
The amount of exchange with the external partner to transfer
key knowledge
The amount of face-to-face time spent with the external
partner to discuss the project on an informal basis
Category 3—Team Factors










The team’s knowledge and expertise of the technology being
implemented
The team’s implementation specific knowledge, expertise and
experience
The team’s project management skills
The team was cross-functional and had a mix of technical and
business skills
The team’s level of teamwork in terms of collaboration
The level of team member commitment and engagement in the
technology
The team’s degree of 'innovativeness' in terms of willingness
to work with novel and challenging technologies
The team’s adaptability and flexibility to work through the
ambiguity of the implementation project

[46] for this research.
The data collection was performed based on the literature review, conducting interviews and performing a follow-up survey. The setting of the study is in the pharmaceutical industry and the interviewees and survey participants all come from this company. The case company
is one of the large pharmaceutical firms, with over
35,000 employees worldwide and in the remainder of the
text will be referred to as Pharma1. Pharma1 is a typical
pharma player in as far as it follows standardized rules
and procedures. It is subject to the same trends as the
other major size players it competes with, as it does
Copyright © 2013 SciRes.

compete in major therapeutic areas, not any special niche
only. Within the company the development functions
where in focus: Global Therapeutic Research, Lead Generation & Optimization, Biologics, Early Development,
Chemistry Manufacturing and Control. The external innovations to be implemented are usually brought in via
implementation projects and they concern process,
method or technology innovations.
As highlighted earlier, the pharmaceutical industry is
under particular pressure to increase innovation output.
Moreover, it is itself a science-based and knowledgeintensive industry. The innovation setting is particularly
complex as what we study here—external processes,
methods and technology innovations coming in—are
usually combined internally before they are successfully
implemented. Therefore, it provides an extreme case setting for innovation implementation.

3.2. Data Collection
Based on the review of extant models, the interview outline considered factors on three main levels; 1) Organizational factors, 2) Managerial factors, 3) Team factors.
Therefore, information on key determinants of implementation success was gathered from a range of organizational perspectives. We then developed structured
interview questions and a survey questionnaire to evaluate these factors.
Semi-structured interviews were performed with 25
managers and consultants from the case company to determine which of the proposed factors from the literature
review had a major impact on innovation implementation
success. All interview partners selected had recently
managed or been the primary sponsor of projects involving the implementation of in-sourced innovations. A
representative selection was targeted, so that the head of
the individual development functions (Head of Global
Therapeutic Research; Head of Lead Generation & Optimization; Head of Early Development; Head of Biologics; Head of Chemistry Manufacturing and Control)
and at least 2 - 4 representatives of these functions (Department Heads and Team Leaders) were interviewed.
We designed the interview method to elicit factual responses on the determinants by asking the interview
partners to provide specific examples from their recent
experiences and not general opinions. Once the interviews were complete, the output from the interviews was
transcribed and coded (e.g. [46-48]).
An online survey with a six point scale was developed
to include a broader base of the organization to assess the
importance of factors, complementing the interview
findings. The initial list of factors developed from the
literature review was augmented with the key interview
findings to produce the survey content. The respondents
were selected from the interview partners’ teams and
TI
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were specifically chosen as to whether they had recently
been part of technology implementation projects. The
survey was sent out to 140 people within the organization
and 67 responses were obtained. This resembles a response rate of approx. 48%. The participation was rather
high here, as the cascade ran through the earlier interviewees who distributed the survey among their teams
and peers. Moreover, all received questionnaires were
filled-in completely.

4. Results of Analysis
4.1. Interview Results
A wide range of factors influencing the success of implementation projects were obtained from the interviews.
The overall findings are shown consolidated in Table 2.

4.2. Survey Results
An overall ranking of the survey results is presented in
Table 3.

5. Discussion of Results
The analysis has shown that a number of factors can impact the effectiveness of innovation implementation
within pharmaceutical companies. An important determinant of success is the existence of a company culture
that is open to external innovation and committed to
adopting technologies that have been developed by external companies. The study results showed the importance of scientists not harbouring a sentiment of “not invented here” or a degree of scepticism when working on
external projects. This finding builds on the research
performed on the topic of ‘not invented here’ that has
highlighted the potential reduction in innovation performance if researchers under-prioritise external innova-
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tion projects [49-51]. Interestingly, the case study interviews and survey revealed that the sentiment towards
external innovation is not homogenous throughout the
company. The ‘not invented here’ syndrome was found
to be more prevalent in the early research departments of
the company, who typically need to create ideas from
their own concepts and are not so accustomed to working
on ideas developed by others, than for the late development functions, who typically work on partially developed ideas that have passed through the development
process from the early research functions. Consequently,
the latter are more open to work on ideas they have not
developed themselves. This inter-departmental difference
in mentality has not been discussed in the current literature and adds an interesting finding to the existing
knowledge. Therefore, we propose:
Proposition 1: Innovation implementation resistance for external (process, method or technology)
innovation implementation will be higher for early
research than for late development functions at
pharmaceutical companies.
The case study also showed that the learning capabilities of Pharma1 are an important requirement for implementation success. The interview findings showed that
certain functions of Pharma1 operate with a silo mentality and are not well established at sharing ideas, knowledge and experiences in a cross-functional manner.
Therefore, we propose:
Proposition 2: Taking into account both the views
of managerial and technical/scientific/expert employees at pharmaceutical companies is essential for external (process, method or technology) innovation
implementation, because their focuses can divert.
The results also found that the company’s learning ca
pabilities need to be supported by effective systems and
processes that actively promote the required ideas and

Table 2. Consolidated summary of the interview findings.
Key Success Factors
1) Company culture that is open to external
innovation
2) Innovations that fill a direct need within the
company
3) Strong project management with clear goals
Sufficient time to experiment and build
competence with the new technology
4) Frequent communications to maintain senior
management buy-in – project champions are
vital for long-term success
5) Strong working relationships with external
development partners to support knowledge
transfer
6) Project teams with the required level of skills
diversity and experience
7) Committed and enthusiastic scientists with
the required mentality for external technologies

Copyright © 2013 SciRes.

Commonly Encountered Obstacles
1) There is often a degree of scepticism
towards ideas developed outside the
company
2) There is insufficient support from
knowledge management systems within the
company
3) Working with external partners is
extremely difficult and requires a lot of
effort to create effective partnerships
4) It is hard to find people with both
technical and managerial skills to manage
external collaborations

Areas of Improvement
1) Become a stronger learning organisation
that shares knowledge, ideas and experiences
more efficiently (remove the silo mentality)
2) Create more IT tools to support learning
especially in the area of technology transfer
3) Adapt the approach to performance
management to provide more recognition for
strong scientific achievements
4) Be more flexible with early timelines and
allow time to experiment with new
technologies
5) Develop more schemes to enhance the
working relationships with external partners
6) Provide employees with 100% dedicated
time to work on implementation projects
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Table 3. Ranking of the factors from the survey data.
Rank

Factor

Score

1

The amount of input and exchange with the external partner

2.22

2

The level of team member commitment, and interest in the technology

2.22

3

The company culture highly values innovation and novelty

2.17

4

The clarity of project goals established with the project team

2.17

5

The level of buy-in from senior management

2.06

6

The timelines given to experiment with the innovative technology

1.94

7

The amount of informal face-to-face time spent with the external partner

1.94

8

The project team’s degree of 'innovativeness’

1.94

9

The company is set-up to be a learning organisation

1.94

10

The company openly accepts externally developed innovations

1.78

11

The level of training provided to the team members

1.76

12

The regularity of project update meetings

1.61

13

The project team’s adaptability and flexibility

1.59

14

The project team’s implementation specific knowledge and experience

1.50

15

The effectiveness of communication channels

1.33

16

The project team’s level of teamwork

1.24

17

The level of motivation given to the project team

1.22

18

The project team’s knowledge and expertise of the technology

1.22

19

The quality and usability of the technology support infrastructure

1.22

20

The project team was cross-functional

1.06

21

The level of non-tangible benefits available (e.g. recognition)

0.94

22

The project team’s project management skills

0.89

23

The quality and usability of the knowledge management systems

0.78

24

The level of financial rewards available (e.g. bonuses)

−0.06

knowledge sharing. This point was discussed by Murray
& Blackman [27] who emphasized the importance of
routines and processes on innovation management. The
lack of a consolidated knowledge management system
within the company adds significant and somewhat unnecessary complexity to implementation projects. A key
example of this relates to the company’s current approach to technology transfer. No formal system exists to
aid the transfer of key project information from external
partners and consequently all efforts need to be performed on an ad-hoc basis. This makes the process significantly less efficient and can result in key information
not being transferred. The framework developed by
Cummings & Teng [28] provides a solid summary of the
key factors of effective technology transfer. The findings
derived from our study add a new layer to this knowlCopyright © 2013 SciRes.

edge and highlight that support systems are more important for the late stage functions of pharmaceutical companies than for the early stage research functions. One of
the key factors driving this is that the late development
functions need to work in a more regulated environment
and ensure that all aspects of their work are compliant
with the strict regulatory requirements. Therefore we
propose:
Proposition 3: Support systems are more important
for late stage than for early stage functions for external (process, method or technology) innovation implementation at pharmaceutical companies.
Another major determinant of implementation success
was the effectiveness with which the company interacts
with external development partners. The ability of the
company to form effective working relationships with
TI
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external partners will be a vital factor in determining the
success of future open innovation efforts. Relationships
with external partners can be difficult, largely due to the
lack of face-to-face time spent together during the projects that makes goal alignment and communications
more difficult. An extensive amount of research has focussed on collaboration management and has found that
the need to develop common goals early, create mechanisms of interaction and build trust are some of the key
determinants of success [52-54]. Here, the results highlighted that the complexity of projects played a vital role
for how critical for project success the relationship with
the external party is. Therefore, we propose:
Proposition 4: For external (process, method or
technology) innovation implementation the relationship with the external party is particularly important
for highly complex innovations with which pharmaceutical companies have little existing knowledge.
Strong and frequent communications throughout all
levels of the organisation was also found to be a major
determinant of implementation success. It is especially
important to communicate extensively with senior management to maintain a high level of buy-in and ensure
that the project is properly championed. The study has
also found that company-wide communication efforts are
important, especially for highly novel technologies with
which the company has little existing knowledge. Therefore, we propose:
Proposition 5: For external (process, method or
technology) innovation implementation companywide communication efforts are particularly important for highly novel innovations with which pharmaceutical companies have little existing knowledge.
Other project management requirements derived from
the study include the need to dedicate resources from the
functional teams to work on the implementation project.
It is too ambitious to expect employees to perform their
day-to-day duties in addition to tackling complex and
uncertain implementation projects. Additionally, sufficient time should be provided to the project team to experiment with the innovation and develop sufficient confidence in the technology before committing to solid
project aims. This can be difficult as significant timeline
pressure is placed on projects to drive quick completion
of tasks. However, rushing into the use of novel technologies without a full understanding of their operating
capabilities can lead to significant delays once the project
is running at full pace. Investing time up front to de-bug
the technology and fully understand is operating limits
could reap significant long-term benefits. Therefore, we
propose:
Proposition 6: Sufficient time to experiment with
the external novel (process, method or technology)
innovation entering the pharmaceutical company
Copyright © 2013 SciRes.
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should be provided before concrete project aims for
implementation are committed.
A final requirement for success is to have the people
working on implementation projects that possess the required skills and mentality towards external innovation.
Even with the best implementation strategy in place, it is
the people working on the project making things happen.
It is therefore essential to select strong teams to work on
implementation projects that possess a diverse range of
skills. These need to include strong technical and business skills to effectively manage all aspects of external
collaborations. In almost all cases discussed during the
interviews, employees working on implementation projects had the required level of technical skills to complete
the projects, but often lacked the required business skills
to effectively manage the project. Therefore, we propose:
Proposition 7: For external (process, method or
technology) innovation implementation the project
team members need to possess both the technical and
the business skills.

6. Towards Successful Innovation
Implementation and Measurement
6.1. Towards Successful Innovation
Implementation
The key findings from the literature review and interviews and survey at Pharma1 were used to develop the
innovation implementation framework (Figure 1). The
framework is divided into four sections, relating to the
roles the different levels of the organisation must play in
order to achieve successful adoption.
The first level of the framework describes the role the
organisation must play to create a strong climate for implementation. These factors are highly structural and
consequently need to act as the foundation on which
successful innovation implementation is based. Systems
and initiatives should be created to help the company
improve its learning capabilities and allow the benefits of
lessons learnt to be fully leveraged.
Organisations also need to develop the internal processes and systems to support implementation projects.
This requires a consolidated approach to knowledge
management consisting of fully accessible databases that
are capable of handling complex and sensitive project
data. Robust technology transfer platforms also need to
be established to ensure that important project related
information can be transferred efficiently and effectively
from the external partner.
A major emphasis also needs to be placed on enhancing the collaboration management capabilities of the
company so that effective relationships can be developed
with external partners. People exchanges and other such
initiatives that increase the interaction during projects
TI
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Figure 1. Framework and associated building blocks for success.

should be utilised to enhance the working relationship
between the two parties and help to create a seamless
exchange of information.
The second level of the framework describes the role
managers play to execute implementation projects effectively. Central to this level is the need for project managers to set clear implementation project goals that are
linked to the innovation strategy of the company and
align all major stakeholders. Sufficient time to experiment and develop real competence with the innovation
should be worked into the project plan before solid project commitments are made.
Project managers leading implementation projects also
need to establish strong and effective communication
channels to maintain a high level of interest and awareness in the project throughout the organisation. Sustained
senior management buy-in is essential to champion the
project and ensure that it is properly supported.
The third level of the framework highlights the importance of selecting the team for implementation projects
that possesses the required blend of skill diversity and
mentality for implementation projects. These factors are
directly influenced by the major elements in the preceding two levels. A wide range of skills must be present in
implementation project teams, including strong technical
and managerial skills.
The attitude of the team members is also a vital reCopyright © 2013 SciRes.

quirement for implementation success. This point is
largely dictated by the company culture and the level of
motivation provided by managers. It is unrealistic expect
employees to be fully focussed on complex implementation projects if they need to conduct these on top of their
daily job duties. The final level of the framework describes the importance of establishing performance improvement initiatives through a well-developed KPI (Key
Performance Indicator) system. This will drive the continuous improvement of implementation initiatives and
will improve the company-wide learning and development of such activities.

6.2. Towards Successful Performance
Measurement
To improve the implementation capabilities of companies and strive for continuous improvement, the findings
about the main determinants identified were translated
into a balanced scorecard KPI framework. In order to be
relevant to external innovations, both internal and external focussed metrics needed to be included along with
both short and long-term measures [55-63]. Key performance indicators for each of the four perspectives of the
balanced scorecard are presented in Figure 2.
The internal business process metrics measure the
overall effectiveness of implementation projects. Firstly,
they assess the time taken to complete the implementaTI
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Internal Business Processes
Indicator

Description

Implementation
project time
Usage of
technology
Improvement
realisation

Time taken to complete the implementation project
(relative to expected timelines)
Amount of usage of the technology on the
intended and future projects
Degree to which the intended improvements were
provided by the technology

Customer

Financial
Description

Indicator

Description

Financial resources required to complete the
project (relative to budget)
Financial resources spent on Alliance
Management activities
Amount of financial incentives supplied to the
project team members
Improvement of input to output ratio

Internal cust.
satisfaction
External cust.
satisfaction
Employee
sentiment

Satisfaction level of the internal customer, i.e.
the function receiving the technology
Satisfaction level of the external customer, i.e.
the technology partner
Proportion of employees with a positive
sentiment towards external innovations

Indicator
Project cost
Alliance mgt
resources
Incentives
Productivity
gain

Innovation
Implementation
Scorecard

Learning and Growth
Indicator

Description

Training
supplied
Use of lessons
learnt
Tech transfer
efficiency

Number of days training supplied to develop skills
required to complete the project
Number of projects that incorporated lessons
learnt into the initial project plan
Time taken to complete the technology transfer
activities

Figure 2. Innovation implementation balanced scorecard.

tion project relative to the expected timelines. This will
allow any delays in the process to be identified and help
to find ways of reducing future occurrences. The longterm effectiveness of the implemented technology can be
evaluated by measuring the extent to which the technology achieved its intended goals, e.g. increased speed or
reduced cost. The overall usage of the technology on the
intended and future projects will also measure how integrated and valuable the process, method and/or technology innovation has become at improving the long-term
internal capabilities of the company. The customer metrics measure the satisfaction of both internal and external
customers with the way the project was run. Internal satisfaction measures whether the key requirements of the
function receiving the technology have been met.
The external view measures the satisfaction of the external innovation partner and gauges the possibility of
conducting future projects with the company. It is important to maintain good links to external partners as a
major requirement of future innovation success will be
the company’s reputation as being a partner of choice for
innovation projects. The employee sentiment measures
the motivation of employees and their willingness to
work on external innovation projects. This will allow the
openness of the company to work with external innovation to be measured over time.
The learning and growth metrics measure how the
ability of the company to successfully conduct implementation projects has improved over time. This firstly
measures the number of days training provided to team
members to develop important implementation related
Copyright © 2013 SciRes.

skills or to attend relevant conferences. It also measures
the company’s learning capabilities by assessing the
number of projects that gained input from the lessons
learnt from previous implementation attempts. The time
taken to complete the technology transfer process can be
measured to assess what improvements have been made
by the company to complete this important pre-requisite
of implementation success.
The financial metrics measure financial aspects of the
project. The total amount of financial resources spent on
the project relative to budget can be measured to ensure
projects are being operated cost efficiently. The amount
of resources dedicated to alliance management activities
can also be measured to determine whether this important step is properly supported. Although not a major
driver of performance, the level of performance-based
rewards provided to the team can be measured to keep
track of this metric.

7. Conclusions
7.1. Theoretical Implications
The initial research questions that guided this study were
the following: 1) Which key determinants for innovation
implementation can be identified within a pharmaceutical
setting? 2) How can these be brought into a performance
measurement framework for steering?
Regarding question 1 the results in Tables 2 and 3, as
well as the multilevel framework shown in Figure 1
highlight that it is necessary to take into account all four
levels of establishing a strong climate for implementation,
TI
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ensure effective project management, build teams for
success and promote continuous improvement.
Regarding question 2, and in order to facilitate the application of the determinants shown in Figure 1, the
measurement framework was developed in order to foster
respective action. The exemplary measurement framework was illustrated in Figure 2.
The findings of this study have agreed with important
factors identified in previous research in other industry
settings, but have also revealed a number of new insights.
Summarizing the interview and survey findings, the following insights were generated (also summarized in our
propositions): First, the openness of employees to work
with externally developed technologies was much
stronger for the late development functions than for the
early research departments. Second, manager and employee perception may vary considerably and so both
perspectives should be taken in. Third, projects involving
comparatively later development require more support
from formal systems and processes than those involving
more early research. Fourth, external partner relationships gain in importance the more complex the incoming
innovation is (a finding which is only new as this is the
first study in the pharmaceutical context, but well-established for example in the strategic alliance literature).
Fifth, significantly more communication and awareness
building is required for highly novel technologies than
for those that are well-established. Sixth, project team
members need to possess both the required technical and
business skills.

7.2. Practical Implications
Regarding managerial implications, it can be said that
this study offers a number of interesting and practical
insights for managing external innovation implementation, specifically in the pharmaceutical industry.
First, the developed determinant framework (Figure 1)
provides guidance on dimensions and factors influencing
innovation implementation. Although they may have
different relative importance depending on the individual
company, the general overview provides a starting point
for internal discussions towards customization. Second,
the exemplary innovation implementation measurement
framework can also serve as a practical tool to then
monitor and steer the determinants. In that sense it is a
diagnostic tool, but also a managerial tool at the same
time.
All in all, several contextual factors were highlighted
to have a moderating role towards the innovation implementation situation: Complexity and novelty do play a
role for the implementation approach to be taken for
project at hand. This should be taken into account deliberately by managers, e.g. being more prepared to allocate
more dedicated resources for projects at the high comCopyright © 2013 SciRes.

plexity and/or high novelty end. Moreover, assigning
people with both the technical and the business skills
necessary to projects was highlighted. And, last but not
least, the study showed that managerial and employee
perceptions varied. Therefore, feedback loops should be
established that enable that both views are feeding into
communication and performance measurement tools such
as the balanced scorecard approach shown in Figure 2,
to foster future mutual understanding and congruence of
objectives.

7.3. Limitations and Suggestions for Further
Research
The data were collected in a large pharmaceutical company. The company is a typical pharmaceutical player
with no unusual product portfolio and follows standard
practices. Therefore, for the pharmaceutical setting we
think our results are basically applicable, for example
when it comes to the findings about the differences between early and later development functions. Moreover
as mentioned initially, the pharmaceutical setting poses
an extreme case setting due to the fragmentation of multiple process, method and technological innovations that
are brought in in order to be combined. Therefore, the
main findings here should be basically applicable to
other knowledge-intensive, R&D-focused industries, too.
In future, studies across several firms as well as crossindustry would be recommendable to gain further insights.
Although a section was provided in the questionnaire
to indicate the type of project on which the responses
were being based, sufficiently distinct descriptions were
not obtained to allow an assessment of the survey findings by project type. This would have provided useful
data to build on the results identified in the interviews.
Therefore, this is one of our suggestions for further research.
Moreover, the balanced scorecard has provided a
comprehensive list of indicators that can be used to
measure the performance of innovation implementation
projects. However, in order to be fully effective, details
of how to measure each individual indicator have to be
established. This requires detailed benchmarking analyses and significant implementation experience to determine the optimal measure for each indicator and the target values. Consequently, the current balanced scorecard
can be viewed as an initial frame for the important metrics of implementation success, to be individually developed towards a full KPI system.
Although a core group of factors/obstacles were common for each project discussed it mattered whether the
technology was simple or complex, integrated into early
stage research or late stage development, or was generally known or unknown amongst the company’s scienTI
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tists. Therefore, these aspects deserve more attention in
future studies as well.
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