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“The aim of the wise is not to secure pleasure, but to avoid pain.”
(Aristotle, 384 - 322 BC).

Abstract

The inherent human drive for progress and the quest for increased productivity, efficiency,
safety, and knowledge acquisition have given rise to the development of technological tools
and methods. Consequently, we have created various processes that enable us to delegate
certain cognitive or operational activities to devices or experts. For example, smartphones,
smartwatches, and apps like Google Maps have allowed us to outsource the cognitive and
emotional burden associated with certain task.

Outsourcing per se is also considered a tool used to achieve specific objectives or outcomes.
The integration of external tools, including outsourcing as a tool, into our personal and
professional lives has reshaped our self-perception and impacted our further development,
transforming our relationship with these tools. This conveys that the impact on our
development can be both positive and negative, depending on the specific circumstances and
outcomes of outsourcing.

However, the practice of outsourcing has a significant impact on a company and will affect its
economic, knowledge, and social aspects in complex ways in the country concerned. The
outsourcing of activities and functions that are not part of a company's core business could be
seen as a positive effect of outsourcing, as it can lead to cost savings, increased efficiency,
and a focus on core competencies, thereby increasing competitiveness and profitability, and
promoting global collaboration and innovation through the exchange of best practices.

On the other hand, outsourcing of certain knowledge-intensive activities (e.g., scientific
activities during early development in clinical research) may lead to a loss of the opportunity
to develop new knowledge (especially tacit knowledge) and expertise, as this expertise
becomes obsolete and outdated knowledge. These negative aspects of outsourcing may raise
concerns about the development of new knowledge, the protection and preservation of
knowledge and sensitive information, and intellectual property rights.

In addition, outsourcing can have a negative impact on job relocation and contribute to
economic inequalities, as work is often moved to areas with lower labor costs. Therefore, if not
managed effectively, outsourcing can lead to social unrest and tensions.

We have therefore embraced outsourcing as a valuable resource that contributes to our
efficiency and success, while recognizing the need to carefully consider the implications and
risks involved.

From an economic perspective, outsourcing refers to the practice of hiring specialized external
companies to perform tasks or services that were previously handled in-house. Generally,
outsourcing is seen as a business strategy aimed at reducing costs, improving efficiency, or

accessing specialized expertise.
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It should be noted, however, that the concept of outsourcing can go beyond the traditional
capitalist model of profit and cost reduction.

However, the concept can extend beyond profit and cost reduction. For example, governments
may outsource certain public services to improve efficiency, provide specialized services, and
reduce bureaucracy. Social service agencies and non-profits often outsource case
management, counseling, administrative tasks, event planning, and other support, allowing
them to focus on providing better services to individuals and communities in need. Similarly,
cultural organizations, global development organizations, and educational institutions may
outsource certain functions to improve service quality, access to education, and social welfare.
However, this work focuses on the impact of outsourcing during early drug development, so
these models will not be explored further.

In the realm of drug development, companies (referred to as sponsors) may choose to
outsource specific activities to specialized providers (referred to as vendors) in order to achieve
excellent results while reducing costs. This allows the sponsor to leverage the skKills,
capabilities, talents, experience/knowledge, and state-of-the-art technology of the vendor. The
concept of outsourcing in clinical research and drug development raises profound
philosophical questions about responsibility, accountability, and knowledge acquisition. When
sponsors transfer responsibilities to specialized vendor, it challenges traditional notions of
ownership and expertise. The reliance on monitoring documentation, often reduced to mere
checklists (check-boxes), raises concerns about the reliability and completeness of the data
obtained. Despite adhering to regulatory compliance, the sponsor remains fundamentally
responsible and accountable for the outcomes of the clinical trial, highlighting the ethical
imperative to ensure patient safety and data integrity. Ultimately, the sponsor can only submit
high-quality data to the regulatory authority for Investigational New Drug (IND) approval.

This research provides a comprehensive analysis of the impact of outsourcing on knowledge
and technology development in clinical research, specifically focusing on the “Early Drug
Development” phase. While outsourcing may offer short-term benefits such as increased
flexibility, reduced overheads, access to talent, and new markets, the long-term disadvantages
and risks for the sponsor outweigh these benefits due to changes/transfer in responsibilities,
reliance on others' knowledge, effects on knowledge processes, and individual/team
development. The transfer of responsibility creates a dependency of sponsors on vendors, this
dependency is not solely a result of outsourcing but is also shaped by the gradual loss of skills
and knowledge among sponsor personnel. As a consequence, the power dynamics between
sponsors and vendors are altered, creating a dependency relationship that may compromise
the scientific integrity and autonomy of the sponsor. This shift can result in active scientists
taking on reduced roles, leading to a loss of expertise (tacit knowledge), self-confidence, and

a shift from an active scientific role to a passive subordinate position.




This study conducted an analysis of outsourcing in drug development from a Science and
Technology Studies (STS) perspective to examine the implications of these changes. The
analysis focused on various aspects including responsibility, accountability, knowledge
development, and intellectual property rights. Furthermore, the study assessed the impact of
these changes on individuals, teams, and the prospect of relocating work to areas with lower
labor costs, which may contribute to economic inequalities.

As scientists from the sponsor are not actively involved in trial activities due to the role change,
they have no choice but to rely solely on subjective reports or testimonies, essentially entering
a testimonial mode. Relying solely on vendor-generated data (evidence) carries risks that can
inhibit innovation and research into new medicines. During the course of this research, several
examples were observed and documented, which demonstrated that the loss of expertise and
autonomy for individual scientists is not only a personal issue. This issue becomes political
because it impacts the scientific integrity and quality of the medicines being developed.
Moreover, it reflects broader societal and economic issues concerning the pressure to reduce
costs through outsourcing and the potential dangers associated with relying solely on data
generated by vendor.

Additionally, the dynamics of ownership are explored, revealing that sponsors hold de jure
(legal ownership) of the final developed product, while vendors retain de facto ownership of
knowledge and intellectual property. The shift in responsibilities triggers changes in roles
among sponsor staff, contributing to the loss of individual/team knowledge, demotivation,
decreased self-confidence, and a lack of recognition, potentially leading to dissatisfaction,
depression, or burnout.

To address the challenges posed by traditional outsourcing, an alternative operating model is
proposed, emphasizing shared responsibilities and direct involvement of sponsor staff in trial
activities. This collaborative approach aims to empower sponsor personnel, enhance their
professional capabilities, and foster a deeper engagement in the research process. By
promoting knowledge development and preserving the integrity of the research, this model
aligns with philosophical ideals of responsibility, autonomy, and epistemic growth.

In conclusion, this work invites contemplation of the intricate dynamics of outsourcing in clinical
research, including sharing responsibilities, knowledge processes, relational ensembles such
as ownership or role changes, and the importance of reliable evidence. It advocates for a
collaborative operating model that nurtures the development of sponsor personnel and

strengthens their involvement in the research process.




1. Introduction

The etymology of the term "outsourcing" can be traced back to its origins in the phrase "outside
resourcing," which encapsulates the concept of acquiring services from external sources rather
than generating them internally. Specifically, "outsourcing" denotes the practice of entrusting
certain tasks to external providers, often situated in disparate countries, with the aim of
capitalizing on advantages such as cost reduction, access to cutting-edge technology,
specialized expertise, and other favorable factors (Carr,2004; Lacity et al.,1993; Mayo0,2005).
The connotation of "outsourcing" encompasses a contextual dependency. From an economic
standpoint, it is regarded as a strategic maneuver whereby external entities or individuals are
contracted to undertake activities that were conventionally handled internally. From a social
and ethical perspective, outsourcing influences the allocation of resources and power within
society.

Critics argue that outsourcing may exploit workers in developing nations and contribute to the
widening of wealth disparities. Conversely, proponents contend that outsourcing can engender
economic growth and development by creating employment opportunities and facilitating
access to novel technologies and knowledge.

It is important to note that outsourcing is not limited only to economic contexts but is also
utilized as a strategy in various scientific and research settings to generate cases, evidence,
operational knowledge, or robust knowledge. For instance, biotechnology companies may
outsource lab experiments and data analysis to third-party providers to accelerate research
and development, generate empirical data, and test hypotheses (Smith et al.,2020). This
approach helps in building a robust foundation of scientific knowledge. In academia,
researchers may collaborate with external partners or utilize external facilities to conduct
experiments or gather data that are not feasible within their own institutions
(Jones&Brown,2018). This can lead to the creation of comprehensive datasets and robust
research findings. Environmental research often involves outsourcing data collection and
analysis to environmental consulting firms, fostering interdisciplinary collaboration and
contributing to the generation of empirical evidence for policy-making and ecological
understanding (Green&White,2019). Clinical laboratories and healthcare institutions may
outsource diagnostic tests and services to specialized labs to improve efficiency and ensure
accurate patient diagnoses (Johnson&Clark,2021). This approach aids in producing reliable
diagnostic evidence. Archaeological expeditions may involve outsourcing specialized tasks
such as radiocarbon dating (to accurately determine the age of organic materials) or artifact
analysis to experts in the field (Garcia&Martinez,2017). This helps in building a more
comprehensive understanding of historical contexts. Astronomical observatories and space
agencies may collaborate with international partners to share data and access telescope time

in various locations around the world, allowing for a wider and more robust collection of




astronomical data (Space Agency Reports,2019). Genomic research often requires high-
throughput sequencing technologies and data analysis, which can be outsourced to genomics
service providers, thereby contributing to the accumulation of extensive genomic knowledge
(Davis et al.,2020). Social scientists and field researchers might outsource data collection or
survey administration to local organizations or experts in specific regions, facilitating cross-
cultural research and aiding in the production of diverse and culturally nuanced research data
(Brown et al.,2018). Environmental agencies and organizations often outsource environmental
monitoring, such as air quality or water quality assessments, to specialized entities
(Environmental Impact Studies Group,2019). This collaborative approach ensures reliable,
long-term datasets for scientific analysis.

The role of governmental regulation in outsourcing and the assurance of societal welfare elicits
divergent viewpoints. Advocates emphasize the necessity of regulations to safeguard workers
and foster fair competition, whereas others believe that government interference in the market
may result in inefficiencies and impede economic progress (Biesecker,2014;
Gbadegesin,2011; Hochstetler,2010; Kaul et al.,2003; Scholte,2002). Voluminous research
and publications on outsourcing, predominantly approached from an economic lens, exist
within the realm of clinical research.

However, only a limited number of scholarly works have delved into the intricate issues
surrounding outsourcing from an interdisciplinary perspective. The present investigation
centers on outsourcing in the early stages of drug development within the context of clinical
research. This choice stems from the substantial surge in outsourcing witnessed in this domain
in recent years, along with the opportunity it affords to scrutinize pivotal outsourcing-related
concerns. Consequently, the study aims to address pertinent inquiries pertaining to this

specific milieu.

» Does the practice of outsourcing during the "Early Drug Development" phase influence
the relationship of sponsor and vendor researchers in terms of responsibility and self-

conception as a researcher?

» Can the outsourcing process during the “Early Drug Development” phase influence the

process of production and acquisition of knowledge at the individual and team levels?

» How does outsourcing practice affect the professional and personal development

process of individuals and teams?

Based on empirical data, the introduction of outsourcing activities in the early stages of drug
development poses unique challenges compared to traditional outsourcing practices in other
industries, where established production methods and known end products prevail. In the
realm of early drug development, the occurrence of outsourcing engenders a significant

transformation in the dynamics of responsibility.
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The sponsor relinquishes its obligations to the vendor, even though the knowledge available
about the nascent drug under development remains limited, typically comprising solely pre-
clinical data. As this shift in responsibilities transpires, the trajectory of knowledge development
undergoes an automatic redirection. Consequently, when scientists delegate their
responsibilities to others, they may not wholeheartedly engage with the task or situation,
potentially leading to a decrease in their capacity for learning compared to when they
personally assume full responsibility. Moreover, when scientists rely on external parties to
resolve problems or accomplish tasks, they may inadvertently overlook opportunities for
cultivating their own problem-solving acumen and critical thinking skills.

From an epistemic perspective, outsourcing casts its influence upon the quality and
dependability of the data generated through the clinical trial. When a sponsor outsources
clinical trial activities to a vendor, there exists a risk that the vendor may lack an equivalent
level of expertise or experience as the sponsor, particularly during the early stages of
development. This precarious scenario can introduce errors or biases in data collection,
management, and analysis, thereby compromising the trial's overall integrity. Consequently,
one of the primary challenges confronting the scientists of the sponsoring entity is to diligently
verify and validate research outcomes, ensuring the fidelity and nature of knowledge, while
also maintaining control over the drug development processes and fostering appropriate
interactions with peers, competitors, customers, and research communities (Gupta et al.,2000;
Boisot,1998; Venkatesan et al.,2004). Given the above-mentioned considerations, the
development and transfer of knowledge within a company emerge as pivotal subjects of
interest within the domain of business practice. Despite their significance across diverse
perspectives and contexts, research and comprehension concerning the development and
transfer of knowledge from sponsor to vendor (and vice versa) in clinical research during the
outsourcing process remains limited.

From an ethical standpoint, outsourcing raises concerns pertaining to the equitable allocation
of responsibilities and the safeguarding of research participants. When a sponsor outsources
clinical trial activities, the vendor's primary motivation may revolve around profit, potentially
compromising the primacy of protecting the well-being of research participants. Moreover,
questions may arise regarding whether the vendor possesses the requisite expertise and
resources to conduct the trial ethically (Emanuel et al.,2000; Beecher,1966; Agich,2001;
Cornejo et al.,2012). Thus, through the realignment of responsibilities, outsourcing in early
drug development possesses the potential to exert a substantial impact on the progression
and production of knowledge at both individual and team levels.

The objective of this study is to scrutinize the challenges confronted by individual scientists
and research teams (across diverse functions) during the outsourcing process in clinical

research, specifically within the domain of early drug development. The investigation will delve
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into factors such as the transformation of individual and team responsibilities, the facilitators
or inhibitors of knowledge development and transfer between the sponsor and vendor (and
vice versa). To accomplish this, the study will employ semi-structured interviews to gather
perspectives from internal staff engaged in the outsourcing process, focusing on their
experiences with the shifting responsibilities, the development and transfer of knowledge, and
the learning process throughout various clinical research outsourcing activities. Additionally,
the research will encompass observations of staff not directly involved in the outsourcing
process, as well as an examination of written and electronic documentation to yield additional

insights into the phenomenon of outsourcing.

1.1 Outsourcing: From Industrial Revolution to Global Phenomenon

Outsourcing originated during the Industrial Revolution in the 1700s, a period marked by
significant socioeconomic changes. In "The Wealth of Nations," Adam Smith noted that
manufacturers began producing goods in countries with cheaper labor to gain cost
advantages. This practice, initially called "offshoring," preceded the term "outsourcing." Karl
Marx also discussed the relocation of manufacturing in "On the Lausanne Congress" (1867),
highlighting how employers shifted production to countries with lower labor costs to compete
with their workforce. Outsourcing refers to contracting a specific business process or service
to a third party, domestically or internationally, to reduce costs and improve efficiency
(Willcocks&Lacity, 2009). In clinical research during early drug development, the concept of
"black boxing" applies, where the sponsor (drug development company) delegates tasks to a
specialist vendor, who uses their internal mechanisms and knowledge (Laurence, 2008). This
aligns with Latour's theory, where certain elements become “black boxes” that conceal their
complexities within a socio-technical network (Latour, 1987).

Outsourcing has both advantages and disadvantages, such as cost reduction and focus on
core competencies, but it can also lead to loss of control and knowledge gaps. Different
knowledge practices between the sponsor and vendor may not align, creating risks. Scholars,
including Bruno Latour (1987), suggest technical mediation to bridge these gaps and facilitate
collaboration. This involves using technology or material objects as intermediaries for effective
communication and knowledge exchange. Outsourcing can be seen as a form of translation or
mediation within a socio-technical system. When the sponsor outsources a function,
knowledge and expertise are transferred to the provider, and upon project completion,
expertise is transferred back. This translation is critical to the success of the project and
outsourcing arrangement. Effective management of knowledge and practices, understanding
epistemic claims, and technical mediation are essential. When done well, outsourcing can
facilitate smooth and efficient collaboration. The OECD (2005) defines outsourcing as a
strategy driven by competitive pressures requiring continuous efficiency improvements. The

World Trade Company (2004) describes it as transferring routine activities to specialized
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external providers, often resulting in workforce reductions for the outsourcing company and
increases for the vendor. Outsourcing allows companies to focus on core competencies,
reduce costs, and access global capabilities. Innovations like the railway and telegraph played
key roles in enabling companies to serve larger markets and monitor production remotely,
influencing the globalization and standardization of outsourcing practices (Latour, 1987). The
exact origins of the term "outsourcing" are unclear, but it gained momentum in the 1970s and
1980s as managers emphasized core strengths and outsourced other activities. The term
became widely recognized in 1981 and was established as a business strategy by 1989 when
Kodak outsourced its IT systems, marking the beginning of modern outsourcing. This trend
continued in the 1990s, further encouraging operational outsourcing and driving competition
among companies. Technological progress, especially in the Internet and mass media, has
significantly impacted enterprise development (Mohr et al., 2009). The Internet has leveled the
playing field for small and medium-sized enterprises, allowing them to compete with larger
companies. Companies must have the necessary knowledge, human resources, experience,
and technology to address operational challenges effectively. If they lack these capabilities,
collaboration with specialized external entities becomes imperative. Outsourcing has become
a key tool for driving global economic development, fostering knowledge production, facilitating
technological advancement, and improving operational efficiency in various sectors, including
clinical research. The historical evolution of outsourcing aligns with Latour's (1987) perspective
on the dynamic interplay of actors and technological advances shaping socio-economic

structures.

1.2 Outsourcing in Clinical Research: Advantages, Process, and Risk

As previously discussed, the decision to outsource is influenced by various factors that drive
companies to embark on this path. Extensive research indicates that a significant majority,
ranging from 70% to 80%, opt for outsourcing primarily to achieve cost reduction (Ghodeswar
et al.,2008; Sharma et al.,2009; Anderson et al.,1986; Gupta et al.,1992,2000; Jiang et
al.,2006). By engaging with specialized vendors, companies can entrust non-core tasks to
external entities and reap the benefits of cost savings. Moreover, outsourcing opens doors to
a plethora of advantages, including access to global talent, entry into the global market,
intensified focus on core activities, heightened productivity, enhanced service quality, and
increased competitiveness. From a financial standpoint, outsourcing enables companies to
maintain their competitive edge by curbing costs and elevating productivity and quality. Given
that fixed costs, such as production and labor expenses, often constitute the lion's share of a
company's expenditure, the outsourcing strategy is employed to alleviate these financial
burdens by delegating certain activities to specialized providers (Anderson et al.,1986;
Belous,1989; Lever,1997; Jagersma et al.,2007). Seeking countries with lower labor costs for

outsourcing endeavors is a common practice in pursuit of cost savings (Pai et al.,2007). While
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cost reduction and financial gains are typically of a transient nature, they persist as the primary
impetus for companies to embark on selective outsourcing initiatives. In addition to cost-related
considerations, outsourcing allows companies to access advanced global technologies in a
cost-effective manner. This, coupled with the ongoing progression of globalization and
technological advancements, nurtures a global workforce culture that encompasses diverse
talents united in the pursuit of shared objectives, thereby constituting a profound global
advantage. By outsourcing non-core activities, companies can allocate their resources to their
core competencies, recognizing the unique strengths and knowledge (expertise) that define
their organizational essence. Accurate identification of these core competencies is crucial, as
any misjudgment in this regard could adversely impact the company's future trajectory.
Furthermore, outsourcing grants companies the opportunity to tap into global talent, skills, and
techniques without necessitating extensive internal investments. This inclusive arrangement
empowers small and medium-sized enterprises to access cutting-edge technology and
proficient talent on par with their larger counterparts, facilitating their growth and enabling them

to compete more effectively within their respective domains.

Outsourcing Process: Before a company embarks on the outsourcing journey, it is prudent for

responsible managers to engage in consultation with internal experts to grasp the significance
of all existing activities and the interconnected knowledge across departments and functions.
Subsequently, the identification and selection of activities (along with associated knowledge)
that could or should be outsourced become paramount. Outsourcing, in its general definition,
entails the delegation of specific operations by companies to external providers for the delivery
of predefined services (McCarthy et al.,2004). It involves entering into contractual agreements
with vendors to obtain agreed-upon services for particular functions (Momme,2001). Building
upon this definition and empirical insights, the concept of outsourcing emerges as a pertinent
instrument for managing companies at various levels. (1) Strategically, it operates at the
company level, (2) at the business level, it serves as a management tool, and (3) at the
functional level, it functions as an operational instrument. Consequently, operational
departments that were traditionally regarded as integral parts of companies, such as human
resources, accounting, supply management, and IT services, are now frequently outsourced
(Marinagi et al.,2014). The involvement of employees during the outsourcing process has been
emphasized by certain authors (Fiorito et al.,2007; Simmonds et al.,2008) as a crucial factor
that influences employee trust, commitment, and the successful implementation of outsourcing
initiatives.

Various authors have proposed distinct phases to delineate the outsourcing process. For
instance, based on principles of total quality management, Franceschini et al. (2003) proposed
a three-phase structure. Mclvor (2005) suggested models comprising five or six phases to

analyze outsourcing endeavors. Greaver (1999) put forth a seven-phase process. Meanwhile,
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other authors, such as Pekkola (2005) and Vaxevanou (2015), divided the outsourcing process
into five phases. Among these proposals, the five-phase process is the most commonly
employed framework among scholars. These phases encompass preparation, vendor
selection, transition, relationship management, and process review. Each phase sheds light
on the intricacies of the outsourcing process and offers insights into pertinent questions that
necessitate attention. The success of each phase hinges upon a range of competencies from
different organizational functions and involves numerous sub-activities aimed at addressing
specific inquiries.

The five-phase model has been empirically validated through numerous studies and real-world
outsourcing initiatives. Researchers have applied the model to a wide range of case studies
and practical scenarios, confirming its utility and effectiveness in understanding and managing

outsourcing projects (Greaver, 1999; Heywood, 2001; Marinagi et al.,2014).

Outsourcing Advantages: When a company decides to outsource a particular service, it does

so with the expectation of reaping benefits from the vendor, such as cost efficiency and the
delivery of high-quality products or data (Grant,1991). Hence, it becomes crucial for the chosen
clinical research vendor to possess the necessary operational expertise to provide a
satisfactory service and achieve improved economic conditions for the partnering company.
Through outsourcing, the pharmaceutical company (referred to as the Sponsor) can offload
certain operations, allowing it to focus on overseeing and controlling the outsourced activities
conducted by the vendor. Consequently, the Sponsor can allocate more resources to
concentrate on core tasks that can confer market advantages and enhance the company's
competitiveness. Therefore, the successful selection of a trusted and experienced vendor for
outsourcing activities becomes a pivotal element in enhancing the performance of both
companies (Banerjee et al.,2009). Furthermore, a specific advantage associated with the
successful implementation of the outsourcing process is the sharing of risks between the
partners. This ensures that any unforeseen changes in the product market are jointly borne by

both partners, mitigating the potential negative impact on either party.

Outsourcing Risks: The outsourcing process in clinical research not only supports operational

aspects but also has a direct impact on knowledge development within the company and the
reconfiguration of certain departments. By outsourcing, not only are the physical
responsibilities of the business function transferred, but knowledge, both explicit and partially
tacit, is also transferred to the external company (McCarthy et al.,2004, 2013). However,
concerns about excessive dependence on outsourcing companies and loss of control may give
rise to resistance or skepticism from certain levels of management (e.g., operational
management) and scientists. Aron (2005) emphasizes that reliance on a vendor can pose
significant difficulties for a company, particularly if the collaboration needs to be terminated for

any reason. This dependency arises not from the nature of the collaboration itself, but rather
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because employees become reliant on the outsourcing service provided by the vendor,
resulting in a loss of the necessary knowledge and skills to independently perform those
activities (given that scientists were only responsible for monitoring). Domberger (1998) further
suggests that the introduction of outsourcing can impact work quality and lead to the loss of
in-house organizational innovation knowledge and skills, increasing dependency while
diminishing essential knowledge.

Considering the dynamic nature of changes in clinical research and regulations, if certain tasks
have not been performed for a while due to outsourcing, the affected employees' knowledge
may become outdated. In other words, they may no longer possess the required know-how to
effectively carry out their jobs. Additionally, since both companies may have conflicting
interests (with the vendor aiming to maximize its benefits and profitability), there is a potential
risk of the outsourcing process compromising service quality due to the vendor's focus on
increasing profits (Doig et al.,2001). Various publications have also identified that the
introduction of outsourcing activities can increase the risk of losing important data, documents,
and information, such as research source data, research reports, audit reports, and personal
data (Grauman et al.,2005). Therefore, it becomes a priority for scientists (in the future) to
research and identify the determinants of successful outsourcing processes and the impact of
outsourcing at the individual/team level, work motivation, organizational level, culture, strategy,
research and development, operations, and leadership style (Trivellas, 2011, 2014; Reklitis et
al.,2002; Kutsikos et al.,2014).

- Evolution of Clinical Research Organizations: Challenges and Opportunities

The journey from drug discovery to regulatory approval is a lengthy and expensive process in
the pharmaceutical industry, spanning 10 to 15 years and costing millions of dollars
(Gail,2016). Compared to other industries, the pharmaceutical sector has significantly higher
investment in research and development relative to sales (Congressional Budget Office,2006).
The drug research and development process consist of several stages, including drug
discovery, preclinical research, clinical trials, and regulatory review. Clinical research is a
financially risky endeavor and poses a significant challenge for the drug development industry,
with approximately 75% of research costs attributed to failures during the process. Despite the
high costs of failures, they contribute to valuable scientific knowledge, particularly in
understanding the specific indications under study.

However, as research and development costs continue to outpace the development of drug
prices, coupled with a decrease in successfully developed drugs, market competition is
expected to intensify. This can lead to a reduction in investment capital for pharmaceutical
companies (Brooks,2006). In response to these pressures, pharmaceutical companies are
compelled to merge, consolidate, outsource certain activities, and out-license unprofitable

products. Consequently, downsizing and staff reductions become necessary (Lee,1998).
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These challenges and the significant changes in the pharmaceutical industry between the
1970s and 1990s gave rise to a new type of company known as Clinical Research
Organizations (CROs). CROs were established to provide operational services and cost-
effective solutions to pharmaceutical companies. The evolution of CROs has moved towards
a full-service model, providing a range of services from early drug development to post-
approval research. CROs now engage in various clinical activities that were previously handled
by sponsors, such as preclinical toxicology, laboratory analysis, quality assurance, dealer
management systems, and regulatory affairs. The main distinction between a CRO and a
sponsor is that a full-service CRO does not have a vested interest in the trial outcome. While
CROs are responsible for completing required activities and submitting invoices based on
hours spent, they do not bear responsibility for the trial results. However, both CROs and
sponsors are obligated to comply with laws, guidelines, and operating procedures. As a result,
CROs undergo audits and inspections conducted by regulatory authorities and sponsor
companies. The globalization of drug development has been facilitated by reduced operational
costs, diverse participant recruitment, faster regulatory processes, and the availability of skilled
professionals. However, conducting studies in different countries to demonstrate safety and
efficacy presents a challenge for CROs and sponsors due to varying guidelines and
regulations. In recent years, outsourcing drug development activities to countries like China,
India, and Eastern European countries has become common among large pharmaceutical
companies. This has led to the rapid growth of CRO markets in these regions, providing cost-
effective drugs and creating job opportunities. From its humble beginnings, the CRO industry
has evolved into a powerful sector employing thousands of people worldwide and developing

expertise, technology, and knowledge in the field of drug development.

- Exploring Outsourcing Options: Benefits and Considerations

Driven by various factors, drug development companies find it necessary to delegate certain
business processes to external entities, thus resorting to outsourcing. The practice of
outsourcing encompasses different types, each with its own advantages and risks. It is crucial
for responsible managers to thoroughly examine and assess the most suitable option for their
planned clinical research outsourcing activities. Allow me to provide a concise introduction to

the main types of outsourcing:

Business Process Outsourcing (BPO): This type involves entrusting various business

processes to third-party service providers, commonly known as vendors. BPO primarily
addresses repetitive tasks such as customer support and administrative functions. For
instance, a company might hire an assistant to handle customer emails and manage
appointments. BPO services can be categorized into "back office" and "front office" operations.
Back office BPO refers to the outsourcing of core business operations, such as accounting,

payment processing, IT services, human resources, regulatory compliance, quality assurance,
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data entry, and medical billing. On the other hand, front office tasks pertain to customer-facing

services, including telephone support, technical assistance, sales, and marketing.

Professional Qutsourcing (PO): When certain tasks are too complex or costly for small

companies to handle internally, professional outsourcing comes into play. For instance, a
company might outsource the annual tax filing and income statements to an accountant,

thereby saving costs and receiving high-quality operational services.

Information Technology (IT) Outsourcing: In today's technology-driven landscape, companies

of all sizes require IT services to a certain extent. To obtain cost-effective and high-quality
solutions, companies often outsource IT services to specialized providers. IT outsourcing
involves seeking resources outside the company or even outside the country, such as
outsourcing the IT infrastructure of a telecommunications company to India or another country

with lower labor costs, resulting in improved capacity and reduced expenses.

Knowledge Process Outsourcing (KPO): This type of outsourcing involves delegating

knowledge development activities, such as research, data collection, and data analysis,
typically in the context of new product development or enhancement of existing products. KPO
necessitates experts with advanced analytical and technological knowledge to analyze and
interpret results, ultimately making informed decisions. An exemplar of KPO is the outsourcing
of clinical research activities in drug development, intellectual and patent research, evaluation

of research data, and scientific publication of clinical results.

Combined Outsourcing: This approach entails combining the strengths of IT outsourcing

services with business functions offered by external service providers to achieve overarching
business objectives. By fostering result-oriented partnerships between business partners, such

as IT and service providers, companies can enhance their effectiveness.

Manufacturer Outsourcing: Once a company has finalized the design of a product for mass

production, it can outsource the manufacturing process to countries with lower production
costs. This allows for reduced expenses related to factory workers, infrastructure, and

equipment, while ensuring a cost-effective and high-quality product reaches the market.

Process Outsourcing: This type involves engaging an external provider for a specific service.

For example, a retail service might outsource its delivery operations to a particular company.
This form of outsourcing involves comprehensive contracts that outline customer contacts,
product costs, and delivery timelines. By embracing process outsourcing, companies can
reduce costs and allocate more resources to meeting customer demands.

There are several other types of outsourcing, including recruitment, legal, project process
outsourcing, offshore, onshoring, nearshoring, and others. Each variant offers distinct
advantages and considerations, underscoring the need for careful evaluation to determine the

most suitable outsourcing approach for a given context.
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Having explored the various benefits and considerations of outsourcing, in the next section,
we will describe the nature of knowledge itself, examining its definitions, types, and

implications.
2. The Essence of Knowledge, Responsibility; Definitions, Types, and Implications

The nature of knowledge has long been a profound inquiry within the realm of philosophy,
giving rise to diverse definitions and theories. Plato, a celebrated philosopher, famously
characterized knowledge as "justified true belief." According to the Oxford dictionary (2010),
knowledge encompasses the comprehension and information acquired through experience or
study, known to individuals or people in general. It encompasses the capacity for effective
action and involves the acquisition, understanding, and interpretation of information.
Knowledge is a dynamic and expansive process, continually evolving. Epistemology, the
philosophical study of knowledge, delves into questions concerning the essential and sufficient
conditions for knowledge, its origins, structure, limitations, and the concept of justification.
Epistemology also focuses on the generation and dissemination of knowledge within specific
domains of inquiry. Knowledge can pertain to both theoretical and practical understanding,
existing either implicitly (practical skills or experience) or explicitly (theoretical knowledge of a
subject). Within the realm of technoscience, the epistemology of technoscience prompts
inquiries into what qualifies as knowledge, how knowledge is produced, determined, and
validated, and the object of knowledge itself, as highlighted by Nordmann (2012). Knowledge
represents the cognitive ability to acquire, understand, and interpret available information for
effective action. It encompasses information that is known and readily accessible without the
need for verification, such as the fact that 2+2 = 4. Knowledge is typically attained through
thought processes, critical thinking, and lived experiences. It involves comprehending and
processing information in a dynamic, expansive manner, emphasizing the role of practice
rather than perceiving it as a static endpoint. There exists a plethora of varieties and types of
knowledge, including a posteriori, a priori, explicit knowledge, tacit knowledge, empirical
knowledge, coded knowledge, dispersed knowledge, domain knowledge, known unknowns,
procedural knowledge, propositional knowledge, situated knowledge, research and
methodological knowledge, technical expertise knowledge, social competence knowledge,
meta-knowledge, and more.

In the field of epistemology, the primary types of knowledge are "knowledge-how," personal
knowledge, and "knowing that" or propositional knowledge. "Knowledge-how" refers to the type
of knowledge where one possesses certainty and can demonstrate their ability to perform a
specific skill or activity. Examples include riding a bicycle, playing the piano, or swimming.
Personal knowledge pertains to the knowledge we claim to possess when we say things like
"I know a person." For instance, stating "l know the professor of philosophy at the TU

Darmstadt" represents personal knowledge. "Knowing that" or propositional knowledge relates
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to knowledge that we are certain of and can provide evidence for regarding factual information.
For example, we know that the digestive system of horses is adapted to digest plants, allowing
us to confidently assert that horses are herbivores. Additionally, we can state that Darmstadt
has held the title of "City of Science" since 1997 and emerged as the winner of the Bitkom
"Digital City" competition in 2017 (Stanford Encyclopedia of Philosophy,2020). In the context
of this dissertation, an empirical approach will be employed to investigate the pertinent factors
involved in the outsourcing process in clinical research and their impact on the knowledge

process, specifically on explicit and tacit knowledge.

Explicit Knowledge, refers to knowledge that can be captured, documented, and easily

transferred and comprehended by others. It finds its expression in tangible forms such as
documents, drawings, calculations, protocols, databases, procedures, or manuals, and can be
shared through written or spoken means. For instance, conveying the information that Merck
KGaA is a German company with a history spanning over 350 years represents explicit

knowledge that can be conveyed and understood by another individual.

Tacit Knowledge, also known as implicit knowledge, emerges from personal experiences,

observations, and insights, residing within the depths of an individual's mind. It is a type of
knowledge that proves challenging to articulate, communicate, verbalize, or express in written
form, and often eludes formal capture or transfer to another person. Areas of tacit knowledge
encompass practical skills, language, decision-making, intuition, music, strategy, emotional
intelligence, problem-solving, aesthetics, architecture, sports, and more. The enigmatic nature
of tacit knowledge, which defies easy description or communication, has been recognized
since the era of Socrates and Plato, as underscored by Dreyfus (2005). lllustrative examples
of tacit knowledge involve skills, ideas, and experiences that individuals possess but cannot
be readily codified or explained. For instance, conveying the intricacies of speaking a
language, riding a bicycle, playing a musical instrument, or designing and utilizing complex
technical devices proves arduous (Chugh,2015).

The concept of personal knowledge was introduced by Michael Polanyi (1962), who coined
the term 'tacit knowledge.' In his work "The Tacit Dimension," Polanyi (1966) stated: "I shall
reconsider human knowledge by starting from the fact that we can know more than we can
say." He expounded on the existence of a type of knowledge within the personal realm that
resists complete expression or articulation. Polanyi further emphasized that all forms of
knowledge are rooted in tacit knowledge. His conclusions have had profound implications
across various disciplines within the humanities, including learning and education, knowledge
management, and the philosophy of science. Polanyi highlighted that, unlike other animals
(many of which also display creativity), only humans possess the capacity to develop

articulation skills and translate implicit knowledge into explicit knowledge. He noted that this
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evolutionary advancement of humans grants them a significant practical advantage over other

animals.

2.1 Outsourcing and Knowledge: Implications for Competitiveness and Growth

When a company reaches a higher level of competence within its epistemic network, it may
contemplate the outsourcing of certain activities. This refers to the accumulation of experience
and knowledge across different functions within the company. As discussed earlier, companies
are compelled to outsource operational activities to specialized providers in order to reduce
costs and maintain competitiveness. If a company lacks the necessary workforce or
competencies to deliver the required quality within the specified timeframe, it faces the choice
of either delaying the work until new staff is hired or outsourcing it to a vendor (Aubert et
al.,2004). By outsourcing specific clinical activities, the sponsor company transfers the
opportunity for further development of experience and know-how to the vendor, who then
acquires new knowledge through this process. However, if the sponsor outsources a crucial
and dominant knowledge area (one that sets it apart from other companies, such as clinical
pharmacology), which is essential for the company's competitiveness, the short-term financial
benefits of outsourcing may be outweighed by the long-term negative impact on the sponsor's
competitive position and overall growth due to the loss of knowledge. This negative impact
could be significantly greater than the initial benefits of outsourcing. Furthermore, outsourcing
leads to team and department restructuring, resulting in a diminished opportunity for
knowledge transfer within the company from experienced personnel to new staff. This loss of
knowledge transfer is a critical factor with a profound impact on quality of data an on-company
growth (Nelson et al.,1982). As the future of a clinical research company relies on the quality
of data produced and delivered by the vendor. Consequently, making informed decisions
regarding outsourcing activities, and considering risk-benefit assessment presents challenges
for clinical research companies and will be an important and intriguing research topic for cross-
functional clinical researchers in the years to come.

Unfortunately, due to time constraints, responsible company managers may not adequately
consider the role of knowledge and learning in the context of the outsourced activity (Willcocks
et al.,2004).

In the next section, we will explore the shift from accountability to stewardship, delving into the
ethical and managerial responsibilities that arise within the context of outsourcing.
Understanding these dimensions is vital for ensuring sustainable and ethical business

practices.

2.2 Exploring the Dimensions of Responsibility: From Accountability to Stewardship

Do | bear the weight of responsibility for something or someone? Is it incumbent upon me, as

my duty or role, to assume responsibility and make appropriate choices? Will | face criticism
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or acclaim for the responsibilities | undertake? Am | accountable for the obligations of my
occupation or position? Can | actively embrace responsibility for an action? Can | delegate,
shift, or transfer my responsibilities to another? Such questions of responsibility could extend
ad infinitum.

The etymology of the word "responsibility" can be traced back to the Latin term "responsum,”
which denotes being responsible or accountable (Nilsen,2011). Another possibility is that
responsibility derives from the Latin verb “respondere” signifying “to respond”, through the past
participle stem “respons”, (Online Macmillan Dictionary,2023). The term "responsibility"
encompasses a multitude of meanings. It can signify responsibility as causality (e.g., heavy
rain is responsible for damaging homes), as a task (e.g., a driver is responsible for ensuring
the smooth operation of a bus), as authority (e.g., the scientist is responsible for the outcomes
of their study), as an ability, the capacity to act responsibly (the ability to consider the
consequences of one's actions, form intentions, make conscious decisions, and act
accordingly), as a virtue, a disposition or quality to act responsibly (e.g., being deemed a
responsible individual), as an obligation to perform a particular action (e.g., the investigator is
responsible for the safety of patients), as accountability, the (moral) duty to provide an account
of one's actions or involvement in a situation, as blame (e.g., he/she is responsible for burning
the pizza), and as a liability (e.g., he/she is responsible for compensation) (Hart,1968).

Ability to Assess and Act: Responsibility primarily denotes the ability to assess one's own

capabilities and the potential consequences of decisions and to act in a manner that maximizes
the likelihood of achieving desired objectives. Thus, to label someone as "responsible” is to
speak favorably of their character, reputation, or intentions as reflected in their narrative, while
entrusting them to fulfill what they are capable of and what is right (Vincent,2009). Acting
responsibly entails performing tasks with due care and attention, contrasting with irresponsible
actions that may lead to failure or problems. Discussions on responsibility often involve
retroactively determining causality, often accompanied by notions of blame, but they can also
revolve around neutral or positive determinations or the examination of causal factors.
Responsibility is associated with a problem or work to be resolved or completed, making the
allocation of responsibility to an individual crucial for the success or failure of the endeavor
(Lapsley,2014; Schwenkenbecher,2014).

Perspectives on Assigning Responsibility: The assignment of responsibilities can be viewed

from different perspectives. According to the merit-based perspective, responsibility should be
attributed to someone who possesses knowledge but deliberately caused their own
predicament. For example, if a person, despite being aware of the risks, continues to smoke,
they deserve to be held responsible for developing lung cancer. Thus, from this perspective,
fairness becomes the paramount value in the distribution of responsibility. From a

consequentialist standpoint, responsibility should be assigned in a manner that maximizes
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utility, meaning that the consequences alone matter in the attribution of responsibility. For the
consequentialist norm, the ascription or distribution of responsibility should be effective.
Hence, it makes sense to consider both values when assigning responsibility (Fahlquist,2006).

Responsibility and Free Will: There exist various conceptualizations of responsibility put forth

by different authors. Nonetheless, a widely accepted understanding is that responsibility entails
being accountable for specific activities, things, or behaviors and assuming responsibility for
the outcomes of one's actions. In essence, responsibility is contingent upon individuals being
capable of taking ownership of their actions, assuming they acted voluntarily (making choices
uninfluenced by external factors) and to the best of their knowledge and beliefs (Nahmias et
al.,2007). The nature of responsibility, including its relationship with free will, can be traced
back to Aristotle's Nicomachean Ethics, where he delineates between "voluntary" and
"involuntary" responsibility. According to Aristotle, voluntary actions are those in which the
agent exercises control, originating from within themselves (Aristotle, Book Ill, Nicomachean
Ethics, 1110a). Involuntary actions, on the other hand, are those for which the agent is not held
responsible in some manner, such as acting under duress where external forces compel their
actions or acting out of ignorance without awareness of the potential consequences (Aristotle,
Book Ill, Nicomachean Ethics,1114b). For example, consider a person in a construction
building who unknowingly presses a button, resulting in the death of another person in a
different part of the building. While the action led to the death, the agent cannot be considered
the cause of the murder due to their lack of awareness. However, the imputability of actions
based on errors or ignorance is not excusable if they pertain to valid norms of natural or positive
law that one is obligated to know. If the ignorance pertains to empirical conditions of action,
the imputability of the action depends on whether the ignorance is self-inflicted and avoidable
or involuntary and unavoidable (Smith,2012; Jones,2015).

Immanuel Kant asserts that individuals, as autonomous rational beings, possess moral
responsibility, which entails the personal obligation to base their actions on universally
accepted laws. Therefore, for Kant, responsibility serves as the foundation of freedom, and the
attribution of moral responsibility does not come from external sources but has inherent
justifications. Thus, responsibility is not solely constructed by society but ultimately derives
from the self-assigned principles that rational beings establish (Kant,1968a).

In analyzing the possibilities, potentials, and risks associated with technologies (e.g., nuclear
power), Jonas (1984) shifts the focus of responsibility from the agent to the object of
responsibility, emphasizing the concept of moral responsibility for human existence as a whole.
Jonas's statement, "Act so that the effects of your actions are compatible with the persistence
of genuine human life on earth," underscores the moral obligation and responsibility of
individuals to consider the long-term consequences of their actions on the environment and

future generations. According to Jonas, it is necessary to evaluate potential risks and, in
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situations of uncertainty regarding the predicted technological outcomes, always assume the
least favorable scenario (Bohler,1994). The question of what conditions must be met to
attribute responsibility to a specific individual is central to moral philosophy and can be
examined through the lenses of compatibilism and incompatibilism.

Compatibilists contend that responsibility can be assigned, even in the presence of
determinism. According to this perspective, free will and determinism can coexist, allowing
individuals to be held responsible for their actions, regardless of whether those actions were
determined by preceding causes. Compatibilists argue that determinism does not necessarily
negate the existence of a free will, as individuals can still make choices based on their own
motivations, desires, and character (Watson,1975; Frankfurt,1969). David Hume argues that
"free will" does not refer to the ability to make a different choice under the same conditions.
Instead, free actions are caused by choices based on desires, beliefs, and character traits.
Determinism, according to Hume, is a causal chain of events and a process of choice
(Hume, 2000, p. 105). Some authors argue that determinism is a necessary condition for free
will. They contend that free actions and decisions are only free when based on reasons.
Aristotle, for instance, believed that all actions are caused by a person's desires and values,
making them free (Aristotle, 1999, chapters 1-5). Hobbes defined free will as the ability to do
what a person wants, which is possible only if actions are determined by desires (Hobbes,
1996, Chapter XXI). Locke argued that free will is the ability to act according to one's own
choices, determined by desires and beliefs (Locke, 1975, Chapter XXI).

In contrast, incompatibilism posits that free will and determinism are incompatible and cannot

coexist. Incompatibilists argue that if determinism is true, then free will is not possible.
According to this view, an individual's actions are determined by antecedent causes, leaving
no genuine choice, and, thus, they cannot be held responsible for their actions. Incompatibilists
maintain that strict determinism and responsibility are mutually exclusive (Kane,2002,
Chapters 1, 3, 5, 7). Hume (2000, Section VIII) argues that necessity cannot be applied to the
human will because our choices and actions are not determined by antecedent causes or
necessary connections. He suggests that we have a subjective experience of freedom and
choice that conflicts with determinism.

Factors Influencing Individual Responsibility: The concept of responsibility revolves around

being accountable for one's actions, which raises the question of whether a person can
assume full responsibility or if external factors can influence, diminish, or absolve
responsibility. Various factors, including genetics, work environment, motivation, and
upbringing, can influence an individual's actions and their control over their behavior.

Different types of responsibility exist, each with its own criteria for determining who should be
held responsible and to what extent. Moral responsibility is based on the belief that individuals

have free will and can make choices with moral consequences. Legal responsibility pertains
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to the consequences of one's actions under the law. Social responsibility encompasses both
moral and legal responsibilities, emphasizing the connection between individuals and their
responsibility to contribute to the social good. Existential responsibility involves individuals
taking responsibility for their own lives and making choices that give their lives meaning.
Epistemic responsibility highlights individuals' responsibility to seek and acquire knowledge
and information ethically. Personal responsibility refers to individuals being responsible for
their own development, well-being, and success (Baier,1972; Casey,1971; Cane,2002;
Corlett,2001).

Responsibility Beyond Control: The concept of moral luck is another important topic in the

philosophy of responsibility. It addresses the idea that individuals can be held responsible for
outcomes beyond their control, such as the actions of others or accidents. This raises
questions about fair and equitable distribution of responsibility (Goldberg et al.,2007).
Responsibility can be seen as a social construct arising from the relationship and interaction
between individuals and their communities. It involves defining and reinforcing social norms
and expectations and holding individuals accountable for their contributions to society (Shinkle
et al.,2008).

Prospective and Retrospective Responsibility: Responsibility can be analyzed in terms of two

temporal dimensions, namely from prospective responsibility and retrospective responsibility.
Prospective responsibility refers to the sense of responsibility an individual assumes for the
future. It involves the obligation to successfully carry out certain activities or fulfill specific tasks
or roles. Retrospective responsibility, on the other hand, pertains to determining who is
responsible for the outcome of an action. An individual can only be held retrospectively
responsible if they were already prospectively responsible for specific tasks or activities. Thus,
the future and the past are interconnected in understanding how one should act correctly
(Smith,2012; Jones,2015). When considering attribution, responsibility involves three
dimensions, Subject-Object-Instance relations. The subject refers to the individual or team held
responsible for a particular action or decision, answering the question of "who?" The object
represents “what” the responsibility is attributed to or assumed for, referring to the damage or
negative consequences resulting from the action or decision. The instance denotes the specific
action or decision for “which” accountability is sought, addressing the question of "from what?"
Identifying both the object and instance of responsibility is crucial in determining whether a
subject is responsible or not. Furthermore, understanding the relationships between subjects,
objects, and instances of responsibility is essential for addressing and preventing future
instances of harm (Stahl,2000; Smith,2012; Jones,2015). Various combinations of dimensions,
types, times, and tasks of responsibility could contribute to improving human life and

communities. The concept of a good life encompasses responsibility, as the consequences of
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actions are relevant for moral and ethical evaluation. Responsibility becomes particularly

important in situations where obligations of participants are unclear (Stahl,2000,2004).

In practical philosophy, responsibility is a fundamental category that must be considered in all
forms of action and is central to everyday life. It serves as the basis of human practice because
when the moral quality of an action is examined, the notion of responsibility comes into play.
Refusal to abide by standards indicates a rejection of the attribution of responsibility. According
to Karl-Otto Apel, responsibility is a social institution that helps address imbalances and
regulate social behavior, thereby improving coexistence (Luhmann,1984, chapter 5). Moving
on to our next topic, we will examine how the outsourcing of clinical trials affects the distribution

and performance of responsibilities among stakeholders.

- Effects of Clinical Trial Outsourcing on Responsibilities

The concept of "responsibility" holds a profound influence over our comprehension of individual
and collective obligations in contemporary times. It extends beyond the realms of morality and
society, permeating legal and professional domains as well. Whenever a problem or task
presents itself, the pressing question emerges: Who shall bear the weight of responsibility for
the specific undertakings and activities involved? In such instances, the assignment of specific
responsibilities to individuals or multiple actors becomes crucial, enabling the pursuit of optimal
solutions through a division of labor. The outsourcing of clinical trial activities wields a
transformative impact on the responsibilities of both sponsor and vendor companies, along
with their respective employees. Consider, for instance, the scenario where a sponsor
delegates certain activities or functions to a vendor. Consequently, the sponsor's employees
are relieved of the responsibility for executing those particular tasks, transferring said burden
onto the shoulders of the vendor's employees. The ultimate success of the sponsor, therefore,
hinges upon the performance of the vendor's staff. As time progresses, the sponsor's
personnel may encounter mounting challenges in ensuring that outsourced activities adhere
to the sponsor's prescribed standards.

Outsourcing inevitably raises pertinent queries concerning the ultimate accountability for the
outcomes of a given project or business strategy. In the event of a failed or detrimental
outsourced project, determining responsibility for the consequences becomes increasingly
ambiguous, especially when multiple vendors are involved in the clinical trial undertaking.
Moreover, the act of outsourcing certain activities to nations with lax labor and environmental
regulations can evoke ethical concerns regarding the social and environmental impact in those
respective countries (Khalid et al.,2017; Choi et al.,2016; Schueller et al.,2015; Yang,2017).
Additionally, the outsourcing of specific activities may necessitate sponsor and vendor staff to
acquire new proficiencies, enabling them to assume novel responsibilities. For instance, the
sponsor's personnel might develop skills in monitoring the quality of outsourced activities and

managing relationships with vendor counterparts. Such transfer of responsibilities also
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redirects the focus of the sponsor's staff from operational tasks toward more strategic
endeavors. Consequently, as operational responsibilities are outsourced, the sponsor's
personnel can devote their energies to strategic and planning activities such as budgeting and
timeline management, relinquishing their involvement in operational tasks. Consequently, the
transfer, alteration, or shift of activities during the outsourcing of clinical trial endeavors holds
significant sway over the scope of responsibilities and the personal and professional
development of individuals and teams involved (Li et al.,2019; Naraya et al.,2017; Gupta et
al.,2015; Wang et al.,2016).

In summary, outsourcing carries substantial ramifications for accountability. It involves the
transfer of specific responsibilities to vendors, necessitates considerations of social and
environmental responsibility, and profoundly impacts the breadth of responsibilities concerning
the professional and personal growth of individuals and employees within sponsor and vendor
organizations.

Building on this foundation, we now turn our attention to the next section, which delves into the

conceptual frameworks providing theoretical and strategic insights into outsourcing.
3. Theoretical Underpinnings and Strategic Insights

As explored in the preceding chapter, the strategic choice of outsourcing certain activities holds
paramount importance for numerous companies. Extensive literature delves into the
outsourcing of core competencies like research and development, underscoring its role in
ensuring effective company performance and securing a prosperous future. This section
endeavors to conduct a literature review, offering an overview of the current understanding of
outsourcing and its impact on the knowledge process. Although the included studies may vary
in nature, their fundamental objective remains constant: to explore pertinent information
concerning the selected research topic. In recent times, outsourcing has experienced
substantial growth across diverse industries, including the public sector, leading to a rapid
expansion of the published literature on the subject. Authors from various fields have
contributed to the comprehension of outsourcing as the process has evolved. Notable authors
who have published significant data based on their experiences with outsourcing or in
conjunction with traditional theories encompass, Williamson (1981, 1985, 1986, 2017), Lacity
et al.(1993, 1995), Minoli (1995), Lacity et al.(2009, 2012), Loh et al.(1992), Taylor (1999),
Crone et al.(2001), Belt (2001), Korczynski (2001), Deery et al.(2001), Walsham, (1993),
Houlihan (2001), Frenkel (1998), and others.

3.1 Theoretical Frameworks for Outsourcing and Knowledge Exchange

The pursuit of understanding the outsourcing process and the associated knowledge issues

has prompted previous researchers to employ various theoretical frameworks. However, the
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current understanding of successful outsourcing and the knowledge exchange between
companies, specifically within the Sponsor-Vendor relationship, remains limited.

From a philosophical standpoint, the use of theoretical frameworks reflects the human
inclination to seek conceptual constructs that can elucidate complex phenomena. These
frameworks serve as fundamental constructs, capturing the interrelationships between
elements within the studied phenomenon (Miles et al.,1994). They provide a starting point for
case research, offer a construction of the categories to be studied and facilitate the connection
with existing knowledge. (Voss et al.,2002). The conceptual framework acts as a sensitizing
device, enabling researchers to logically comprehend the research problem by drawing upon
existing theories (Saunders et al.,2012; Sekaran, 2003; Sekaran et al.,2016). In this sense, the
framework serves as a guide, aiding in the exploration and presentation of potential
explanations for outsourcing and its impact on the knowledge process. It acknowledges that
multiple frameworks can describe the phenomenon and be integrated into different theoretical
approaches. The intricacy of outsourcing, which encompasses numerous activities and sub-
activities, has led to the utilization of various theories aimed at enhancing comprehension and
aiding companies in effectively managing outsourcing strategies and implementation
processes. For instance, theories such as Transaction Cost Theory and Person-Environment
Fit Theory have found application in the outsourcing context (Coase,1937;
Williamson,1975,1985; Roeck et al.,2019; Caplan et al.,1987; Boon et al.,2011; Andrews et
al., 2011). Researchers have identified a multitude of theories from different authors to
elucidate outsourcing, highlighting the diverse array of perspectives on the topic (Gotttschalk
et al.,2006; Mclvor,2005,2010). Some of the frequently employed theories in outsourcing
include the transaction-cost view, transaction costs economics, core competencies, relational
view, knowledge-based view, resource-based view, evolutionary economics, agency theory,

and contract theory, among others.

- Transaction Cost Theory

According to Benkler (2006) and Williamson (1985), Ronald Coase is widely recognized as the
founder of the transaction cost theory. Coase's seminal article in 1937, titled "The Nature of
the Firm" aimed to explain the emergence of firms within specialized exchange economies. He
identified various factors, including costs associated with monitoring, controlling, managing
transactions, negotiations, contracts, inspections, and dispute resolution, as transaction costs.
Coase's work laid the groundwork for understanding transaction costs and subsequently
contributed to the development of the theory by Williamson (1979, 1986). Williamson further
expanded on Coase's ideas by advocating for the separation of transaction costs from
production costs within a firm. He defined transaction costs broadly as the costs involved in
operating the economic system of a firm (Pessali,2006). Additionally, Williamson (1981)

defined transactions as exchanges of goods or services between economic actors who are
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separate units, both inside and outside the firm. Consequently, companies have been
motivated to effectively manage transactions and reduce costs. This framework can be applied
to compare and analyze the clinical research services provided by a vendor with the sponsor's
in-house services, enabling informed decisions regarding outsourcing. Outsourcing can help
companies reduce costs, such as personnel and technology expenses. However, it may also
lead to increased transaction costs, including those associated with negotiation, legal issues,
and oversight of critical activities. Williamson (1981) identified three factors that play a crucial
role in increasing transactions during the outsourcing process:

Uniqueness: The level of uniqueness of a company's knowledge, technology assets, and
available alternatives influences transaction costs. Higher uniqueness generally leads to

higher transaction costs. Unpredictability: Transaction costs can increase due to the need for

structured control mechanisms in response to unpredictable market changes, contractual
difficulties, or rapid technological developments. Relationship: Infrequent use of outsourcing
can impact the relationship between the vendor and sponsor, leading to increased transaction
costs. When outsourcing decisions are based on the transaction criteria, i.e., when transaction
costs are significantly low, it becomes a valid reason for a company to outsource certain
activities (Mahnke et al.,2005). According to this theory, the contract between the sponsor and
vendor should be detailed and clear to prevent exploitation and avoid opportunism or mistrust
that could hinder the collaborative partnership between the companies (Lacity and
Willcocks,1998; Poppo and Zenger,2002; Ghoshal and Moran,1996). Considering the
transaction cost perspective raises the question of whether an outsourcing decision is
economically reasonable. Other factors, such as internal staff and time costs, as well as the
potential loss of knowledge (as long-term knowledge creation is costly), should also be taken

into account, as they could result in significantly higher costs in the future.

- Person-Environment Fit Theory

The person-environment fit theory, when examined through a philosophical lens, delves into
the intricate relationship between human beings and their surroundings (Kristof-Brown, et
al.,2005; Edwards,2008; Caplan,1987; Chatman,1989).

This theory seeks to elucidate the dynamic interaction and alignment between individuals and
the environments they inhabit. It acknowledges the profound influence individuals have on their
surroundings, while also recognizing the reciprocal impact of the environment on individuals.
Within this theory, the concept of "Fit" emerges as a pivotal determinant of human behavior,
motivation, and overall well-being. Fit refers to the degree of compatibility between an
individual's characteristics and their environment. Individual characteristics encompass a wide
range of factors such as values, personality traits, and abilities, while environmental
characteristics encompass physical conditions, cultural norms, and available resources. The

notion of fit holds significant implications for how individuals navigate their existence.
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Depending on their ability to adapt to their environment, individuals may experience either
successful functioning or maladaptation. This perspective incorporates a developmental
framework, emphasizing the ongoing interaction between an individual's growth and the
surrounding environment. Consequently, adaptive changes occur within the individual as they
strive to align themselves with their environment. The Person-Environment Fit theory extends
its relevance to the realm of employment, where it becomes apparent that congruence between
an employee's personal characteristics and the features of their work environment fosters
greater happiness and motivation. The theory thus illuminates the significance of exploring
emotions, physical well-being, job satisfaction, motivation, stress, and potential changes such
as turnover in the workplace. Furthermore, the theory finds application in the study of stress,
particularly in investigating how individuals adapt to job conditions or elucidating the adverse
effects of misfit on individuals' mental and physical well-being. Scholars such as Dawis (1992),
Kristof-Brown et al.(2005), Edwards (2008), Warr et al.(2012), and Hardin et al.(2014) have
contributed to the understanding and exploration of the person-environment fit theory in
various research contexts.

In essence, the philosophical underpinnings of the person-environment fit theory highlight the
intricate interplay between human beings and their environment. It emphasizes the importance
of alignment and adaptation for individuals to achieve well-being and fulfillment, while also
acknowledging the reciprocal influence between individuals and their surroundings. By
examining this theory, we gain valuable insights into the dynamic nature of human existence

and the factors that shape our behavior, motivation, and overall flourishing.

- Resource Dependence Theory

At a philosophical level, resource dependency theory delves into the intricate relationship
between a company and its external environment, shedding light on how the company's
behavior is shaped by its reliance on external resources. This theory asserts that companies
must engage in transactions with other organizations to obtain the necessary resources, a
process that can bring both advantages and dependencies. According to the theory, all
companies, to some extent, depend on external elements within their environment (Pfeffer et
al.,1978). However, when the exchange of resources becomes unbalanced, it can lead to
disparities in power and access to further resources for the company. To counteract potential
shifts in power dynamics, organizations must adapt their business strategies. They must
develop internal structures and strategies to enhance their negotiating position in resource-
related transactions. By exercising oversight and control over external elements such as
knowledge, labor, and capital through internal resources, companies aim to reduce their
dependency on external entities. Another assumption of resource dependency theory is that
uncertainty impacts a company's control over resources, necessitating the adoption of

strategies to diminish dependence. As uncertainty and dependence increase, the need for
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connections with other companies grows (Hillman et al.,2009; Davis et al.,2010). For instance,
a decline in profitability may prompt a company to expand operations and form strategic
alliances with other organizations. Pfeffer et al. (1978) identified three key concepts within
resource dependency theory: concentration, munificence, and interconnectedness.
Concentration refers to the distribution of power and authority in the external environment,
while munificence relates to the scarcity or availability of critical resources. Interconnectedness
focuses on the number and pattern of linkages among companies. Therefore, a company's
success can be measured by its ability to access specialized knowledge and retain valuable
personnel resources from the environment. From a philosophical standpoint, resource
dependency theory elucidates the intricate dynamics between a company and its external
resources. It highlights the interconnectedness and interdependence that exist in the business
environment, emphasizing the need for companies to navigate power differentials, mitigate
dependencies, and adapt their strategies in response to uncertainty. By exploring this theory,
we gain insights into the complex relationship between organizations and their external
context, shedding light on the challenges and strategies involved in resource acquisition,

control, and optimization.

- Knowledqe-Based Theory

At a philosophical level, the knowledge-based theory unveils the critical role of knowledge as
a strategic resource for companies, highlighting the significance of developing and maintaining
knowledge capabilities to sustain the organization and gain a competitive advantage in a
challenging market. This theory delves into the effectiveness of companies in developing,
storing, utilizing, and sharing knowledge, making it pertinent for understanding the impact of
outsourcing on a company's knowledge processes. The theory posits that markets exist
because economies necessitate a diverse range of knowledge to meet the demands for
products and services. Recognizing that individual companies have limited knowledge
capacities, the theory emphasizes the need for collaboration among companies within their
respective fields to enhance their knowledge. Accordingly, it suggests that only companies
capable of developing, integrating, and transferring knowledge can thrive in a competitive
market (Langlois et al.,1995,1999; Conner et al.,1996; Grant,1996). In practice, companies
often outsource non-strategic activities that require more knowledge than they possess
internally or lack the capacity to learn and develop such knowledge. Through outsourcing,
companies create a division of activities and simultaneously gain access to the required
services through external knowledge. Strategic resource distribution, as explained by Barney
(1991), is heterogeneous across companies, emphasizing the importance of managing
resource allocation to sustain competitive advantage. The theory also suggests that resources

that generate sustained competitive advantage exhibit empirical indicators such as advantage-
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value, rarity, imitability, and substitutability. Hence, companies should evaluate whether
externally sourced resources obtained through outsourcing meet these criteria.

While transaction cost theory emphasizes economic efficiency and resource-based theory
focuses on resource allocation, the knowledge-based theory places emphasis on the
company's role in developing, integrating, preserving, transferring, and applying knowledge
(Grant et al.,1996,2002). The company's ability to remain competitive hinges on its capability
to cultivate diverse specialized knowledge and effectively integrate it among individuals to
establish a shared understanding of the subject matter (Grant,1996,2006).

However, distinguishing between explicit knowledge that can be communicated and easily
integrated and tacit/personal knowledge that cannot be easily articulated or explained presents
challenges. Tacit knowledge must be developed or shared through experiential means,
allowing individuals to apply and expand their knowledge in new situations. Proximity is often
highlighted as a facilitator for the partial integration of tacit knowledge (Polanyi,1962; Grant et
al.,1996; Collins,2010). Within this theoretical framework, the outsourcing process can be
examined as an economic transaction aimed at cost reduction or as a search for knowledge
processes or resources. In the context of outsourcing in clinical research, questions arise
regarding the knowledge generated by the vendor during the activities and its relevance to the
sponsor. If the sponsor requires access to that knowledge, how can it be successfully
transferred back to the sponsor? How can the sponsor manage the distribution and integration
of knowledge back into the company? From a philosophical perspective, the knowledge-based
theory invites reflection on the nature of knowledge, its acquisition, dissemination, and
integration within companies. It underscores the pivotal role of knowledge in organizational
success and the challenges involved in harnessing and leveraging knowledge resources,
particularly in the context of outsourcing. By exploring this theory, we gain insights into the
complex dynamics between knowledge, companies, and their external interactions, shedding
light on the strategies and considerations involved in managing knowledge processes and
resources for sustained competitive advantage.

In the next section, we will describe the interplay between collaboration and competition,
aiming to identify strategies that organizations can use to turn cooperative endeavors into

sources of competitive strength.

3.2 From Collaboration to Competitive Advantage: The Evolution and Drivers of Outsourcing

Outsourcing is a strategic decision wherein organizations engage external suppliers or
specialized firms to perform tasks that were traditionally managed in-house. This approach is
often adopted when there is a shortage of skilled personnel for certain functions or when
internal costs are considered too high. Lacity et al. (1993, 2012) and Willcocks et al. (2007)
view outsourcing as the delegation of operational activities to external entities with specialized
expertise. Similarly, scholars like EImuti et al. (2000, 2003, 2010) and Gilley et al. (2000)
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describe outsourcing as a strategy for achieving superior outcomes by contracting with
technologically proficient external service providers for tasks that were previously managed
internally, such as planning and administration. McCarthy et al. (2004) emphasize that
outsourcing involves not only the procurement of products or services but also the transfer of
responsibilities and internally developed knowledge.

Outsourcing is aimed at achieving specific objectives, suggesting that the results delivered by
suppliers should exceed those achievable through internal operations. In conclusion,
outsourcing can be characterized by several aspects: (1) a collaborative partnership where the
vendor becomes a strategic partner of the sponsor, (2) a long-term commitment that facilitates
the implementation of agreed strategies and the establishment of trust-based relationships
between the two independent entities (Sacristan, 1999), and (3) the transfer of activities,
responsibilities, and knowledge through contractual arrangements between the two entities
(Quinn et al., 1994; Campos, 2001; McCarthy et al., 2004; Rothery et al., 1996). A
comprehensive definition of outsourcing incorporates these elements, portraying it as a
deliberate process whereby a sponsoring organization engages selected suppliers to provide
cost-effective and high-quality services for specified activities, ultimately enhancing the
sponsoring organization’s competitive advantage.

Historically, the concept of outsourcing can be traced back to Adam Smith's seminal work, The
Wealth of Nations (1776), and his theory of competitive advantage. During the industrial
revolution, companies began relocating production to countries with lower labor costs, marking
the advent of outsourcing specific activities. However, the term "outsourcing" was officially
coined and recognized in 1981, and it gained prominence as a business strategy in 1989
(Rosenberg, 2018; Mullin, 1996).

In the contemporary business landscape, outsourcing has become an indispensable strategy
across various industries, including the public sector. Companies now frequently outsource
manufacturing, business lines, and entire services, including research and development, to
specialized vendors over extended periods. Technological advancements have played a
crucial role in this evolution, particularly in the field of clinical research. These advancements
have facilitated global partnerships between sponsor companies and vendors, enabling the
exchange and transfer of business processes based on the sponsoring company’s needs and
requirements. Consequently, vendors have assumed increasing responsibility for activities
previously handled internally by sponsors, such as information management, internal quality
initiatives, corporate strategy, and business investments (Sinderman, 1995).

Several factors contribute to the practice of outsourcing. The global recession in the 1980s
revealed that the performance of large companies in the 1970s was below average, prompting
a reevaluation of business strategies. Companies began focusing on fewer core activities,

separating peripheral non-core activities, and outsourcing them to specialized service
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providers (Kakabadse, 2000, 2005). The belief was that by concentrating knowledge and
pursuing core strategies, significant and rapid achievements could be realized. As a result,
companies sought new ideas to redesign their business processes, optimizing aspects like
cost reduction, speed, and service quality. These changes can be classified into three
interconnected factors (Grant, 1996, 2006; Prahalad et al., 1990; Gamble, 1999): (1)
Globalization: Companies expand their business beyond national markets to access global
markets due to the short life cycles of products, ensuring returns on investment before the
decline in product demand. (2) Technological Advances: Modern communication and
production technology enhance the integration and coordination of business activities,
enabling companies to compete, develop, and update technology and knowledge skills to meet
market demands. (3) Dynamic Customer Needs: Evolving customer demands necessitate the
development and offering of a wide range of products. Companies aim to establish a unique
product profile and gain customer trust.

These factors have empowered outsourcing service providers (vendors) to assume greater
responsibilities, taking on specific activities previously handled in-house by sponsors (Demski
et al., 1993; Hamel et al., 1994, 1996; Shapiro, 1996). Outsourcing has become a prevalent
practice for global companies seeking to optimize production costs, quality, and supplies,
thereby maintaining competitiveness in the market (Cooper et al., 1997; Ramachandran et al.,
2004). It also serves as a tool for mitigating the impact of foreign exchange fluctuations.
Published data demonstrates that outsourcing connects companies to the global market
through fully-owned local subsidiaries.

In today's volatile environment, sustaining long-term competitiveness is challenging for
companies across the value chain. The key drivers of outsourcing encompass financial,
technical, and strategic reasons. Financial reasons include cost reduction, capital expenditure
reduction, additional profit generation, and provision for periodic payments (Bhattacharya et
al., 2003). Technical reasons involve gaining expertise in the latest technological advances,
quality improvement, and access to talented and experienced specialists. Strategic reasons
entail focusing on core competency development, resource allocation for driving innovation,
cost reduction, and addressing skilled labor shortages (Brown et al., 2005, 2006; Greaver,
1999).

However, outsourcing is not without risks, particularly in sectors like clinical research, where
the vendor assumes significant responsibility, including the generation of clinical data. For
example, in early drug development, the limited availability of preclinical data and the
generation of new, tacit knowledge primarily within the vendor team can lead to unforeseen
consequences for trial participants and the overall drug development process. Additionally,
outsourcing can result in the loss of the sponsor's staff expertise, potentially harming the

sponsor's reputation and future projects. Thus, it is crucial for sponsors to strike a balance
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between outsourcing efficiencies and retaining critical expertise, ensuring the success of
clinical trials and the advancement of novel therapeutics in a collaborative and responsible
manner.

In conclusion, outsourcing has evolved into a strategic tool that not only aids in cost
management but also contributes to the long-term success and competitiveness of
organizations by leveraging external expertise and resources. As we move forward, it is
essential to explore strategies for effective knowledge development, preservation, and transfer

in this increasingly outsourced corporate landscape.

- Knowledge Development, Preservation, and Transfer

In philosophical terms, the significance of knowledge as a valuable resource for companies
has been extensively examined and debated. Various scholars (Park, 2001; Garud et al.,2005;
Foss et al.,2002; Griffith et al.,2001; Lee,2001; Grant,1996) have highlighted the role of
knowledge in providing lasting competitive advantage, particularly in an uncertain economic
environment. Knowledge is considered a potent source of power, possessed by individuals,
groups, companies, or inter-company networks (Nonaka,1991; Hackney et al.,2005,2008). On
one hand, knowledge plays a crucial role in enhancing company performance, driving
innovation, and facilitating effective decision-making (Wang et al.,2010; He et al.,2011;
Courtney,2001). On the other hand, knowledge is recognized as a critical resource for a
company's competitive advantage and a predictive factor for understanding business
objectives and processes (King,2005a; Wang et al.,2010; Yeoh,2009; Chen,2004; Argote et
al.,2000, 2003). In light of these discussions, knowledge, whether explicit or tacit, emerges as
the primary source of power and a vital factor for a company's survival and maintenance of

competitive advantage.

Knowledge Development: Theoretical and empirical research on the knowledge process and

its importance for company success has seen significant growth. The literature underscores
the crucial role of effective exchange and communication of both formal and informal
information and knowledge between partner companies during the outsourcing process.
Timely and efficient sharing of information and knowledge contributes to establishing a shared
understanding, defining agreed-upon rules, and developing collaborative tools and strategies
for knowledge development (Mohr et al.,1994; Das et al.,1998; Dyer et al.,2000; Park and
Ungson,2001; Anderson et al.,1990,2009).

By facilitating timely communication and knowledge exchange, such as reviewing strategic
objectives, governance structures, and defining roles, companies can mitigate the negative
effects of information asymmetry and enhance collaboration (Schreiner et al.,2009). While
formal meetings and communications allow upper managers of the responsible company to
assess and provide feedback, informal interactions, often occurring in social settings across

different functions, are equally crucial yet challenging to anticipate or specify in advance
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(Jansen et al.,2005; Blagoeva et al.,2020; Foss et al.,2011; Grossman,1986; Uzzi,1997).
Establishing and maintaining social connections between different functions of both companies
become essential when they anticipate valuable benefits from each other. These connections
facilitate cooperation, knowledge development and sharing, conflict resolution, and enable
quick adaptation or structural changes (Schreiner et al.,2009; Brusoni et al.,2001,2011;
Klimoski et al.,1994). Previous studies in drug development have identified two primary
strategies for organizing company knowledge. The first strategy involves internal development
of research and development structures as the company's own capabilities. The second
strategy retains internal research and development knowledge design while outsourcing
specific knowledge development activities to specialized external partners (Ebben et al.,2005;
Haagen et al.,2007; Powell et al.,1996; Rothaermel et al.,2004,2006; Chakma et al.,2009;
Sabatier et al.,2010). This bimodal distribution of knowledge development strategies has been
observed in numerous drug development companies across Europe and the USA. Nowadays,
the externally focused strategy for organizing knowledge in research and development through
outsourcing is not uncommon for drug development companies; in fact, it has become more
widespread and frequent in the last decade (Chakma et al.,2009; Haagen et al.,2007; Sabatier
et al.,2010).

Knowledge Preservation: In a philosophical sense, knowledge preservation refers to the

ongoing effort of safeguarding an organization's critical knowledge for future retrieval and
reconstruction. It recognizes the intrinsic value of knowledge and its role in the operations of
drug development companies. The idea of preservation can be traced back to ancient times
when records were physically protected to prevent damage caused by humans or natural
factors. With the rise of outsourcing, preserving unique company knowledge has become a
more pressing challenge. Social, cultural, and economic factors have shaped the labor
landscape, prompting companies to adapt their hiring, collaboration, and retention processes
to leverage the opportunities that come with working alongside external partners.
Consequently, it is crucial for companies to have a clear strategy in place to effectively
document and preserve knowledge during the outsourcing process. Ashkenas (2013)
proposes three strategies for knowledge preservation. Firstly, an explicit strategy must be
established to maintain the institutional memory, encompassing key concepts, processes,
experiences/expertise, internal structure, and collective understanding within the company.
Secondly, companies should identify vital knowledge that should be known by everyone and
develop plans to preserve this essential knowledge, often embedded in the company's unique
culture and language. Finally, companies should use technology to create processes for
capturing institutional knowledge.

Technological advancements have revolutionized the production, storage, and dissemination

of information, leading preservation strategies to focus on large-scale measures such as

36



reformatting and mass preservation of data. Preservation managers face the challenge of
selecting appropriate methods and state-of-the-art technology to ensure that the preserved
knowledge can be effectively utilized in the future (Anderson,1986; Brown,1991; De
Whitt,1987a,1987b; Lesk,1992). The increasing volume of electronic clinical data further
complicates the task of preservation managers, as they must prioritize the data that hold the
most value and importance for future use. However, the responsibility of preserving relevant
information for future generations does not rest solely on preservation managers; it is a

collective responsibility of the current generation.

Knowledge Transfer: In a philosophical context, knowledge transfer encompasses various

processes through which knowledge is exchanged between individuals, teams, departments,
companies, or communities. While explicit knowledge, which can be easily documented, can
be effectively transferred through written means, the transfer of tacit knowledge presents
significant challenges. Tacit knowledge is deeply ingrained in individuals' behaviors and
actions within specific contexts, making it difficult to capture and transfer through written
documentation alone. It is acquired through experience, repetitive tasks, and learning from
trials and errors over extended periods (Polanyi,1962,1966; Collins,2010; King,2005b). Tacit
knowledge is often the result of shared and collaborative experiences, necessitating close
personal contact between the knowledgeable individual and the recipient for successful
transfer (Chen et al.,2010; Foos et al.,2006). However, extracting and transferring tacit
knowledge, particularly in the context of inter-company knowledge transfer, presents
significant challenges (Szulanski,2003). Nevertheless, several authors emphasize the
importance and value of tacit knowledge in gaining a competitive advantage for companies, as
a significant portion of company knowledge is tacit knowledge (Hackney et al.,2008; Salmi et
al.,2009; Blumenberg et al.,2009; McManus et al.,2003). Xu (2008) proposes the SECI model,
developed by Nonaka and further refined by Takeuchi, to explain the creation and conversion
of knowledge, both tacit and explicit, into organizational knowledge. The SECI model outlines
four dimensions of knowledge: (1) socialization (tacit-to-tacit), (2) externalization (tacit-to-
explicit), (3) combination (explicit-to-explicit), and (4) internalization (explicit-to-tacit).
Socialization involves sharing tacit knowledge through face-to-face interactions, while
externalization refers to converting tacit knowledge into explicit knowledge. Combination
involves merging and synthesizing existing explicit knowledge, and internalization involves the
creation of new tacit knowledge from explicit knowledge. These dimensions illustrate the
complexities of transferring knowledge and the various approaches that can be employed. The
process of knowledge transfer is often described as the exchange of explicit or tacit knowledge
between two agents, where one agent receives and utilizes the knowledge provided by another
(Kumar et al.,2009). Other terms used to describe knowledge transfer include "knowledge

flows", "knowledge sharing", and "knowledge acquisition". However, "knowledge transfer"
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remains the most widely used term in literature. Knowledge transfer can occur within a single
company, known as intra-company knowledge transfer, or across companies, referred to as

inter-company knowledge transfer (Zhao et al.,2009; Van Wijk et al.,2008).

Intra-Company Knowledge Transfer: Indeed, not all companies have the internal capacity and

knowledge to perform all activities required to stay competitive in the market. The dynamic
nature of knowledge necessitates companies to seek external expertise and learn from
experiences outside their organizational boundaries (Hackney et al.,2008; Chen, 2004; Song
et al.,2003). In today's business environment, companies must go beyond relying solely on
their internal knowledge and competencies to progress and succeed. Chen (2004) suggests
that successful companies are those that can create knowledge within their boundaries while
also exposing themselves to a variety of external knowledge to prevent rigidity and foster the
reshaping of their competencies. Therefore, as competitive capabilities are embedded in
knowledge, competitive skills are developed through networks of inter-company relationships

across functions (Hackney et al.,2008; Anand et al.,2002).

Inter-Company Knowledge Transfer: Collaboration and partnerships allow companies to

access the knowledge and capabilities they lack internally. By working with other companies,
they can tap into external sources of knowledge, leverage complementary expertise, and gain
access to specialized resources. This collaborative approach enables companies to enhance
their competitive advantage, accelerate innovation, and achieve business objectives more
effectively (Costa et al.,2009).

Inter-company knowledge transfer can be understood as a profound philosophical process that
facilitates the movement of specialized knowledge from one entity to another. This transfer of
knowledge between companies is not merely a transactional exchange but holds profound
implications for their competitive advantage and overall development. As Easterby-Smith et
al., (2008a) argue, while knowledge is typically nurtured within the confines of an individual
company, it is crucial for organizations to possess the ability to learn from others in order to
keep up with the relentless pace of competition. The significance of inter-company knowledge
transfer cannot be overstated, as it is widely acknowledged as essential, pervasive, and pivotal
for a company's survival and ability to thrive in a competitive environment (He et al.,2011;
Hutzschenreuter et al.,2010; Zhao et al.,2009; Pérez-Nordtvedt et al.,2008). Scholars such as
Van Wijk et al., (2008) and Vaara et al., (2010) underline the inherent value in harnessing
knowledge, capabilities, or skills that reside within other companies during the process of inter-
company knowledge transfer. They view this utilization of external knowledge as not only
beneficial but also a central factor in achieving success. Oshri et al., (2008) and Hamel (1991)
posit that inter-company knowledge transfer serves as a conduit for a company to acquire
specific knowledge that exists within another entity. The experts from the vendor company,

possessing valuable knowledge, disclose it to the receiving company (sponsor), which then
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strives to acquire and assimilate this knowledge. Transcending the boundaries of individual
companies, the transfer of knowledge is regarded as critical for ensuring greater efficiency and
productivity, offering substantial benefits to companies that lack the capacity to develop certain
knowledge within their own units (Easterby-Smith et al.,2008a; Goh,2002; He et al.,2011;
Buckley et al.,2009).

The insights offered by Squire et al., (2009) further emphasize the transformative power of
successfully transferring and absorbing knowledge across boundaries. Such endeavors not
only yield a range of performance benefits but also contribute to reducing failure rates and
increasing productivity. Pérez-Nordtvedt et al., (2008) and Darr et al., (2000) further expound
on the profound impact of new knowledge transferred through inter-company collaboration.
This knowledge can permeate the routines and culture of the receiving company, paving the
way for innovative methods, practices, and positively influencing various company outcomes,
including human resource development, performance, and the overall growth of shared
knowledge. Previous studies on inter-company knowledge transfer elucidate the process
through which companies engage in collaborations to learn and transfer knowledge and best
practices from each other. Consequently, the primary objectives of inter-company knowledge
transfer activities revolve around acquiring cutting-edge technologies and valuable resources,
including knowledge and capabilities, from resource-rich companies (Ranft et al.,2002; Ahuja
et al.,2001). Renzl (2008) argues that inter-company knowledge transfer provides companies
with an opportunity to expand their knowledge base, increase their value, and cultivate new
internal skills. For instance, Sony's partnership with other telecommunication companies
allows its employees at different levels to access novel knowledge from their partner
businesses (Inkpen,1998,2000; Inkpen et al.,2006). Synthesizing existing knowledge with
external knowledge obtained through inter-company transfer becomes a transformative
catalyst for creating new capabilities, enhancing decision-making processes, and ultimately
elevating overall performance, as suggested by various scholarly papers.

In summary, while intra-company knowledge transfer plays a vital role in sharing knowledge
and fostering innovation within an organization, companies cannot rely solely on internal
knowledge to thrive in the competitive landscape. Collaborating with external partners and
accessing external knowledge and expertise has become essential for companies to adapt,

grow, and remain competitive in an ever-evolving business environment.

- Knowledqe Transfer in Clinical Research

Knowledge transfer in the context of clinical research outsourcing involves the interactive
exchange of knowledge between the scientific producer (sponsor) and the scientific user
(vendor). As Drucker (2001) suggests, knowledge has become the key resource in a
knowledge society, with knowledge workers playing a dominant role in the workforce.

Pharmaceutical companies can no longer solely rely on internal knowledge and resources,
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leading to the necessity of leveraging external knowledge and capabilities. Consequently, the
importance of the knowledge process in clinical research outsourcing has significantly grown
in recent years. To facilitate successful knowledge transfer during outsourcing in clinical
research, sponsors and vendors must establish a knowledge transfer plan. Online platforms
are increasingly being developed to optimize knowledge exchange between partner
companies (Schmidt et al.,2016). Leavy (1996) highlights the greatest advantage of
outsourcing as the opportunity to harness the complementary core competencies of
sophisticated vendors. The primary motivations behind outsourcing in clinical research include
cost reduction and gaining access to new external knowledge not available internally
(Heeks,2006). Similarly, Tafti (2005,2007) points out that one of the key reasons for
outsourcing IT activities is to tap into the extensive knowledge and technical experience offered
by vendors.

Knowledge transfer in clinical research outsourcing enables sponsors and vendors to leverage
complementary technical expertise and know-how to tackle operational and technical
challenges, handle complex projects, foster innovation, enhance the expertise and
performance of clinical scientific staff, and improve overall actions (Fanelli,2017; Luca,2018;
Yakhlef,2009). In the outsourcing process of clinical research, two main types of knowledge
are typically exchanged between sponsors and vendors: scientific knowledge and
technical/operational knowledge derived from in-house scientific work. Scientific knowledge
encompasses information documented in study-related materials that enable the vendor to
comprehend the scientific background of the study. Technical/operational knowledge is more
practical and concrete, encompassing areas such as study design, project management,
contract negotiation, and risk assessment. This knowledge includes explicit and well-
documented information like standard operating procedures, work processes, treatment
methods, product specifications, and operational plans, which can be easily exchanged
through files or relevant documents. However, there is also tacit knowledge that poses a
challenge in translation and transfer. Tacit knowledge relies on personal experience, intuition,
and practical know-how, making it harder to document and directly transfer through written
materials. Its transfer often requires additional efforts such as face-to-face meetings,
workshops, on-the-job training programs, or other interactive and social interactions to enable
partial knowledge transfer between partner companies.

In the next section, we will describe the methods used in this research, aiming to highlight the

rationale behind their selection, as well as their strengths and weaknesses.
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4. Exploring Clinical Research Through Traditional and Innovative Methods

In this chapter on research and methodology, we explore the multifaceted realm of drug
development research, guided by a perspective deeply rooted in scientific inquiry and
technoscientific disciplines. Our aim is to illuminate the intricate processes that shape the
responsibilities of researchers, and the dynamics of knowledge production and acquisition in
early drug development outsourcing.

Research, as defined by the OECD (2015), is a creative and systematic endeavor aimed at
increasing the stock of knowledge. It involves the collection, construction and analysis of
information to improve understanding or address specific problems. However, research
methods vary, with methodology ensuring the use of correct procedures and tools to provide
accurate scientific answers, while methods are used to address research questions. The
selection of an appropriate method depends on the study objectives and data requirements,
and typically falls into two main categories: quantitative and qualitative. For this research, a
thorough analysis led to the selection of the best method to collect samples, make
measurements and obtain answers to our research questions.

Given the complexity of drug development research, we focus on qualitative research
methods, which are well suited to investigating complex or less understood issues. This
approach aims to explore participants' opinions and experiences, including individual feelings,
impressions and views (Berger et al.,1966). In navigating the complexities of drug development
research, we aim to unravel the impact of outsourcing practices on researchers' responsibilities
and the knowledge production process. Through a rigorous examination of qualitative research
methods, we seek to uncover hidden insights and deepen our understanding of the interplay
between stakeholders in the drug development landscape.

In this study, qualitative research is the most appropriate approach to explore new perspectives
on known phenomena and add depth to existing knowledge. Our primary aim is to understand
the processes of responsibility transfer, knowledge production, preservation and transfer
between sponsors and providers in clinical research. The use of qualitative methods in the
clinical setting allows us to uncover hidden aspects, taking into account the significant role of
social and cultural contexts in the knowledge process. This approach provides the opportunity
to gather rich data, allows participants to express their feelings openly and freely, and
ultimately enhances our understanding compared to relying solely on quantitative approaches.
Now, in the next section, we will describe how qualitative methodologies such as case studies,
semi-structured interviews, and observations were employed in this research to investigate the

outsourcing process during early drug development.

- Strateqic Approaches to Exploring Clinical Research Outsourcing

Various qualitative research strategies can be utilized to explore the process of outsourcing in

clinical research, with the selection of a specific strategy primarily reliant on the study's aims
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and objectives (Creswell,2009). Esteemed scholars like Darke et al., (1998) emphasize the
significance of employing qualitative research strategies such as case study, ethnography,
grounded theory, and action research, which delve into social phenomena within their
authentic real-life contexts. In the context of this study, the in-depth case study approach is
deemed the most suitable research strategy for conducting medical/clinical research within the

interpretive tradition, aligning with the perspectives of Yin (2009) and Keen (1995).

Definition of Case Study: The case study method is a widely employed qualitative research

technique that investigates and comprehends intricate issues within real-world contexts. It
finds application across various disciplines, including social sciences, health, education,
business, and law, to address a broad range of research inquiries. Case studies are particularly
favored when researchers seek answers to "how" or "why" questions, possess limited control
over events, and focus on contemporary phenomena situated in real-life contexts (Yin,2009;
Robson,2002). Furthermore, the case study strategy is commonly employed to furnish
scientific insights into questions concerning "how" and "what" (Greenhill,2002; Klein et
al.,1999). According to Yin (2009), a case study is defined as "an empirical investigation that
delves into a contemporary phenomenon in great detail within its genuine context, particularly
when the boundaries between the phenomenon and context are not clearly discernible”.
Benbasat et al., (1987) suggest that the case study strategy should be employed when the
research phenomenon is complex and cannot be adequately examined outside its immediate
context. The objective of case study research is to develop a comprehensive description
through multiple inquiries into evidence and the collection of social data from various sources
(Saunders et al.,2009; Sarantakos,2005). Robson (2002) characterizes case studies as "a
strategy for conducting research that involves an empirical investigation of a specific
contemporary phenomenon within its real-life context, utilizing diverse data sources". When
the researcher establishes clear objectives, case studies provide a means to achieve precise
outcomes and comprehend the contextual aspects of the research topic (Morris et al.,1991).
The purpose of a case study, as outlined by Oates (2006), is to enable the researcher to
develop insightful thoughts and meaningful knowledge pertaining to the examined context,

rather than solely analyzing statistical results or validating hypotheses.

- Advantages and Limitations of Case Study

The case study research method has evolved significantly over the past four decades,
employing diverse methodological approaches. Its popularity and extensive use in social
science stem from its capacity to investigate complex issues in real-world contexts. However,
similar to any other method, the case study approach possesses both advantages and
limitations, which | will briefly outline below. Advantages: The case study method enables the
collection of accurate and comprehensive firsthand data that reflects authentic situations

(Oates,2006; Sarantakos,2005). It offers an in-depth understanding of the phenomenon within
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its natural setting, surpassing reliance on statistical representations. Cavaye (1996)
emphasizes that case studies allow researchers to thoroughly study a phenomenon and grasp
its "reality" within its contextual environment. By actively engaging with participants, case
studies enable researchers to explore the complexities of the phenomenon and uncover
alternative meanings and explanations (Oates,2006). Eisenhardt (1989) underscores the
potential of case studies to capture the inherent dynamics within a specific setting, focusing on
understanding these dynamics within individual contexts. Hartley (2004) and Miles et al.,
(1994) define case studies as processual, contextual, and typically longitudinal analyses of
actions and the meanings constructed within specific social or organizational contexts.
Moreover, case studies provide well-founded, detailed descriptions and explanations of
processes unfolding in local contexts. Limitations: Like any research method, the case study
approach is not without limitations. For instance, designing a case study that adequately
addresses the research questions in line with the study's design can pose challenges
(Yin,2009). Accumulating a substantial amount of data in case studies can be time-consuming
and potentially perplexing for researchers (Gray,2009; Cavaye,1996). Gray (2009) and Oates
(2006) mention the difficulties encountered in case study research and the limited
generalizability of results. Yin (2009) counters such criticism, emphasizing that case study
research can be conducted multiple times on the same phenomenon to obtain representative
data. Gummesson (2000) and Walsham (1993) support this perspective, suggesting that
understanding a phenomenon necessitates research and knowledge accumulation from
multiple individual cases. Walsham (1993) concludes that logical reasoning should be
employed to describe the results from cases and draw appropriate conclusions, independent
of the validity of extrapolation from one or more individual cases, without relying solely on
statistical representation. Furthermore, finding suitable case studies to conduct within an
industry (e.g., within a company) can be challenging. Many companies may be reluctant to
participate in case study research, and even if they agree, negotiating access to necessary
documentation or individuals/functions required for the research can prove difficult
(Myers,2009; Darke et al.,1998; Oates,2006). Therefore, conducting a case study within an

industry (within a company) poses challenges, often with highly restricted research conditions.

- Single and Multiple Case Studies

Case study designs can be categorized as either single case or multiple cases, each offering
distinct advantages. A single case design involves an in-depth analysis of primary data,
providing a comprehensive understanding of the phenomenon being studied (Irani et al.,1999;
Dyer et al.,1991). It allows researchers to closely examine and describe the phenomenon's
deep structures, offering rich insights (Cavaye,1996). Single case studies are particularly
useful for understanding unique circumstances and serving as revelatory examples, shedding

light on highly distinct or exemplary cases. However, they carry the risk of relying too heavily
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on limited data and potentially misinterpreting a singular event (Yin,2009; Blumberg et al.,2009;
Lee,1989). In contrast, a multiple case study design enables researchers to investigate the
phenomenon across diverse settings and conduct comparative analyses between cases. This
approach facilitates the prediction or contrast of results based on existing literature or theories,
allowing for replication or theoretical extension (Yin,2009; Voss et al.,2002; Miles et al.,1994).
Analytical inferences derived from multiple cases are considered more robust and meaningful
compared to those from a single case (Yin,2009; Benbasat et al.,1987; Oates,2006). Multiple
case studies allow for the exploration of the phenomenon within different organizational
contexts, enabling the isolation of idiosyncrasies that contribute to the research. They also
provide more generalizable results, support descriptive and theoretical extensions, and
enhance the credibility and robustness of the findings (Yin,2009; Irani et al.,1999;
Eisenhardt,1989; Eisenhardt et al.,2007). However, conducting multiple case studies often
requires more time and involves a larger amount of data to be analyzed. In the specific study

mentioned, a multiple case study design was employed.

- Justifications for Case Study Research Selection

The selection of the case study strategy in this study was driven by three key reasons, which
are described below: Firstly, the limited previous research on outsourcing in clinical research
and its impact on the knowledge process necessitated an exploratory case study strategy. The
aim was to gain new insights and better understand this complex process. This aligns with the
recommendations of Benbasat et al., (1987) and Eisenhardt (1989), who emphasized the
appropriateness of a case study strategy in areas with limited previous studies and for
exploring complex social phenomena in real-life contexts. Secondly, the objective of the study
was to provide a holistic understanding of the key outsourcing factors in clinical research and
their impact on the responsibilities and knowledge process. According to Yin (2009), a case
study strategy is best suited for in-depth holistic investigations that require comprehensive and
detailed data. By employing a case study approach and utilizing multiple sources of evidence,
the researcher can obtain a more comprehensive and multifaceted understanding of the
phenomenon under study. Thirdly, existing literature, such as the work by Easton (2010), has
established that case study research is the predominant and most widely used research
method in the field of business-to-business research. Perez-Nordtvedt et al., (2008) argue that
a questionnaire-based approach alone cannot capture the richness and complexity of the inter-
company knowledge/responsibility process. Therefore, a detailed case analysis is favored to
better comprehend the complexity of the phenomenon and provide a robust understanding and
explanation of the study's focal issue, as emphasized by Eisenhardt (1989) and Pope&Mays
(2006). Considering the arguments put forth by various researchers, the case study strategy

was deemed essential to capture the holistic dynamics and complexity of the outsourcing and
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responsibility/knowledge process between the sponsor and vendor in the clinical research
field.

- Semi-Structured Interview

An interview is a purposeful discussion between two or more individuals aimed at collecting
qualitative data (Kahn et al.,1957). It is considered a crucial method for qualitative data
collection and is widely used in case study research (Myers,2009; Ritchie,2003; Burns,2000;
Voss et al.,2002; Pope&Mays, 2006). Interviews involve engaging participants in a
professional conversation to understand their beliefs and opinions, which are then used as
research data (Burns,2000). Qualitative interviews seek to obtain descriptions of the
interviewees' life-world and interpret the meaning of the phenomena they describe
(Kvale,2007). Researchers ask participants direct questions about their experiences, ideas,
behavior, beliefs, attitudes, and perspectives to generate relevant data about a social
phenomenon (Schultze et al.,2011; Boeije,2010). There are three main types of interviews:
unstructured, structured, and semi-structured (Myers,2009; Burns,2000). (1) Unstructured
interviews are informal conversations where the researcher takes note of areas where in-depth
data can be collected, without or with very few fixed questions. (2) Structured interviews have
a predetermined set of standardized questions with fixed wording. (3) Semi-structured
interviews involve some predetermined questions but also allow flexibility to modify the
question list based on the interview conversation and the researcher's judgment. Due to the
interpretive nature of this study, all these interview methods were used to understand the
participants' interpretations and views on clinical research outsourcing and the
responsibility/knowledge process.

In this study, participants were encouraged to share their knowledge in their own words, tell
their stories, and provide their perspectives. Semi-structured interviews were conducted as
they strike a balance between an informal conversational approach and a formal structured
approach, enabling deeper exploration and discovery of new insights (Easterby-Smith et
al.,2008a; Pope&Mays 2006). They are suitable for addressing open-ended "what" and "how"
questions, which are common in the interview process (Eriksson et al.,2008;
Pope&Mays,2006).

The study followed a multiple informant design, involving participants from different functions
involved in clinical research outsourcing (Yin,2009; Maylor et al.,2005). Conducting interviews
with multiple informants enhances the quality of response data compared to a single informant
approach (Van Bruggen et al.,2002). Unstructured, structured, and semi-structured interviews
were conducted with participants from various departments involved in the outsourcing
process. This approach allowed for data collection from individuals in different functions and
situations, as recommended by Myers (2009). It also aligns with Eisenhardt et al., (2007)

suggestion to include knowledgeable informants from different perspectives to limit interview

45



bias. The interview instructions for different participant types followed a similar structure,
focusing on their responses. Sampling techniques were employed to identify key participants
within the department, as recommended in qualitative research (Neuman, 2003).

The purposive sample consists of individuals deliberately chosen based on specific features
or characteristics that allow for a detailed understanding of outsourcing phenomena in clinical
research. Sarantakos (2005) explains that in purposive sampling, the researcher intentionally
selects subjects whom they consider relevant to the project. To access other relevant
participants, the snowball sampling technique, also known as chain-referral sampling, was
employed (Sarantakos,2005). Key participants were asked to recommend others who met the
research criteria and might be willing to participate and contribute to the study. Initially,
interviews were conducted with junior employees directly involved in clinical research
outsourcing projects or studies. These interviews aimed to gather a detailed description of the
projects or studies and explore the factors that support or hinder the knowledge process based
on the participants' own experiences and viewpoints. Subsequently, interviews were
conducted with a broader range of more experienced employees and mid-level managers
responsible for managing the day-to-day clinical outsourcing projects or studies. These
interviews aimed to understand the managers' perspectives on outsourcing policies,
strategies, and decisions, as well as the knowledge process. All participants reflected on their
experiences, including both current and past projects. Interviews typically took place at
different locations, and if relevant documents were needed, the interviews were conducted in
the participants' offices. Participants were provided with pre-read materials related to the
meeting's topic to facilitate more detailed explanations during the discussions. The questions
were developed collaboratively with the participants and were designed to elicit "why" and
"how" responses, encouraging participants to provide in-depth explanations and share their
own work experiences and interactions with colleagues from the vendor company. Participants
responded to the questions without hesitation, and their answers often included narratives
linked to the respective questions. This approach generated insights into the complex aspects
of the outsourcing process in clinical research and related concepts. To avoid bias, as
participants declined to have their interviews recorded, all interviews were documented in
writing, and thorough efforts were made to ensure comprehensive notes. In cases of
uncertainty during the review of the comments, participants were contacted, and parts of the
interviews were repeated and documented accordingly. According to Patton (2002), regardless
of the interview style used and the careful wording of questions, the crucial aspect is accurately
capturing participants' answers and understanding their intended explanations. Data collection
occurred during various meetings with the interviewer until participants no longer added new
information, and a consensus was reached that everything had been appropriately discussed

and documented.
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- Observation

Observation is a common method employed in the natural sciences. For example, biologists
observe the development of cell cultures, tissues, or organisms, while chemists observe
chemical reactions. In clinical research, observation is vital for researchers to assess the
effects of drugs and other treatments.

Observation also plays a crucial role in understanding the complex dynamics of outsourcing in
clinical research and its impact on the transfer of responsibility, knowledge production,
preservation and transfer processes between sponsors and providers. As a method of data
collection, observation involves the careful observation and documentation of various aspects
within a social setting. Marshall et al (2011) defined observation as the process of noting and
recording events, behaviors and artefacts, especially in natural social settings. Authors such
as Boeije (2010) and Robson (2002) highlighted its utility in uncovering complex interactions
and providing insights into the “who”, “what”, “when”, “where”, “how” and “why” of observed
phenomena.

In the context of clinical research outsourcing, both participant and non-participant observation
methods are employed. Participant observation requires researchers to immerse themselves
fully in the observed context, becoming active participants in the setting (Collis et al.,2009).
This method demands extensive effort and time as researchers strive to be accepted as part
of the observed context (Burns,2000). On the other hand, non-participant observation allows
researchers to focus solely on specific issues, such as behaviors and interactions (Collis et
al.,2009), facilitating quicker data collection (Burns,2000).

For this study, both participant and non-participant observation methods were used to examine
in detail the outsourcing process in clinical research settings. This involved observing, listening
to and documenting experiences of outsourcing and the knowledge/responsibility processes
involved. In addition, interactions between individuals from different functions in sponsor and
vendor organizations were observed by working side-by-side on different projects/studies,
listened to, and carefully documented and documented. The participants involved in the
outsourcing process provided informed consent for the observation of their social interactions
and impromptu discussions during their collaboration.

In addition, reflexivity played a crucial role throughout the observation process, with
researchers continually reflecting on their own biases and assumptions that may have
influenced their observations. Ethical considerations were also paramount, with strict
adherence to guidelines ensuring participant confidentiality, informed consent and respect for
privacy. The observational data provided valuable complementary information to the interview
data, enriching the overall understanding of outsourcing dynamics in clinical research. Despite

challenges such as limited access and potential bias, the observations shed light on key
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aspects of the outsourcing process, paving the way for future research and practical

implications in this area.

- Analysis of Qualitative Content

Content analysis is a research tool used to analyze qualitative data, particularly text, by
identifying the presence, meanings, and relationships of specific words, topics, or concepts. It
allows researchers to categorize large amounts of text into content categories based on explicit
coding rules. Content analysis can be conducted using quantitative or qualitative approaches.
In quantitative content analysis, qualitative data is translated into numerical data by counting
recurring words or phrases. While this approach provides frequency counts, it may lack the
contextual understanding of words. On the other hand, qualitative content analysis focuses on
interpreting meaning from the content of text data, particularly suited for case research. It takes
a subjective approach, seeking to understand human behavior and the underlying reasons
behind it. Unlike quantitative content analysis, qualitative content analysis emphasizes
interpretation over quantification, subjectivity over objectivity, flexibility in the process over
outcome, and considers the influence of context on the research process. Researchers
analyze the qualitative content of written data and assign it to predetermined categories to
interpret the results. The induction and deduction technique are commonly used in qualitative
research, where inductive reasoning involves collecting and analyzing individual facts to draw
conclusions, while deductive reasoning starts with a theory or hypothesis and verifies it based
on general knowledge and principles. In this study, qualitative content analysis was employed
to understand and interpret the beliefs and behaviors of the participants. This method was
chosen to preserve the deep meaning of the qualitative data and allow for a comprehensive
understanding of the phenomenon being investigated through the analysis of interviews,
documents, and observation notes.

In the next section, we will transition from theoretical strategies to practical applications. We
will present real-life case studies that provide concrete examples of clinical research practices,

offering valuable insights and lessons learned from real-world experiences.
5. From Concept to Practice: Real-Life Cases in Clinical Research

This section examines real-life cases that illuminate the intricate challenges encountered by
researchers during the conduct of clinical research studies. It explores the profound differences
in the roles and experiences of investigators, particularly the contrasting approaches of
seasoned and novice practitioners in clinical trials, which inherently shape their responses and
the resulting outcomes.

The ever-evolving roles and responsibilities of stakeholders, shaped by the process of
knowledge acquisition, are pivotal in defining the ethical and professional duties of those

engaged in clinical research. Furthermore, this section delves into the dynamics of outsourcing
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and the reliance on expert testimony, which wield a significant influence over the integrity and
efficacy of clinical research endeavors. These elements raise fundamental questions about the

nature of responsibility and the pursuit of scientific truth.

- The Roles and Responses of Experienced and Inexperienced Investigators

In the following case studies, | will describe my empirical findings, which were primarily
collected through observations and interviews with senior (experienced) and junior
(inexperienced) medical staff responsible for clinical trials (referred to as investigators). The
objective of these interviews and observations was to understand the relationship between the
division of responsibilities among experienced and inexperienced investigators and to compare
their decisions and work behavior in various situations during the conduct of clinical trials.
Additionally, relevant clinical trial documents were reviewed and discussed with both
experienced and inexperienced investigators.

The distribution of responsibilities among investigators is based on their background and
knowledge experience. For instance, in complex trials, more experienced investigators may
assume greater responsibility for treatment delivery, overall trial management, and oversight.
On the other hand, less experienced investigators may be more involved in day-to-day
activities such as recruitment, data collection, and patient follow-up.

During the screening phase of a clinical trial, several tests are performed to select suitable
participants/patients. Inter alia, the medical history and current medications of the
participants/patients must be carefully reviewed to ensure they meet the required
inclusion/exclusion criteria for enrollment in the specific clinical trial. Additionally, investigators
are responsible for closely monitoring the physical and mental condition of the patients
throughout the trial.

Let's consider the following situation: Patient 001, who is enrolled in a trial, expresses to the
experienced investigator that they do not feel well during the winter season and describes
symptoms such as fever or feeling feverish/chills, cough, fatigue, sore throat, runny or stuffy
nose, and so on. The investigator informs the patient that it appears to be an infection and
prescribes antibiotics, explaining that they have had success using antibiotics to combat similar
infections in previous patients.

Example 1: In one trial, patient 003 was diagnosed with pancreatic cancer, which typically has
an overall survival rate of 6 months. When the principal investigator informed the patient that
there were currently no effective treatments available for this type of cancer and only palliative
care could be provided, the patient decided to withdraw their informed consent and discontinue
participation in the trial. However, the patient agreed to allow the trial team to use the data
collected thus far for scientific purposes and to continue collecting follow-up data (every 6-8

weeks) through the patient's general practitioner for scientific and trial evaluation.
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Four weeks after the patient left the trial, the patient's general practitioner informed the trial
team that the patient had started self-treating with herbal medicine. Surprisingly, the patient
was still alive after several years and had not succumbed to pancreatic cancer. Two years after
discontinuing the study, the study team decided to monitor the patient's complete medical
history (all documents were archived at the study site). During the monitoring process, it was
discovered that the patient had experienced a pancreatic infection, not pancreatic cancer.
Example 2: Patient 007, who was enrolled in one of the trials, experienced abdominal pain,
dizziness, nausea, and other symptoms. Initially, it was assessed whether these adverse
events were related to the trial drug, and everything was documented as required by the trial
protocol. The patient was treated accordingly. Ten days later, patient 004 complained of similar
symptoms, including stomach pain, although not all symptoms matched those of patient 007
from the previous week. The investigator quickly (within a few minutes, before the patient
explained their symptoms) tended to associate this case with patient 007's treatment.
Example 3: During the visit, patient 004 appears tired, leading the investigator to suspect
alcohol or drug/narcotic abuse. As a result, the patient is ordered for additional
examinations/tests. Despite the test results being negative for alcohol or drug abuse, the
investigator distrusts the results and fails to administer the study drug as required by the study
protocol.

Example 4: Patient 006 presents with mild symptoms of a prostate infection. Instead of
conducting a prostate cancer screening or a prostate-specific antigen blood test to assess for
prostate cancer or opting for watchful waiting (monitoring the patient before initiating medical
intervention or therapy), the investigator proceeds to order a prostate biopsy without any valid
medical or scientific justification.

Example 5: Healthy volunteer studies involve several examinations to ensure that interested
participants (referred to as subjects) meet all the inclusion/exclusion criteria and can be
enrolled in the study. As per the specific study protocol, each subject's pancreas was to be
examined using ultrasound. Subject 008, an athletic individual, was next in line for a pancreatic
examination. The junior investigator, a woman, attempted to visualize the pancreas on the
ultrasound screen for 15 minutes but struggled to obtain a clear image (she obtained an image
but was uncertain if it accurately depicted the pancreas) to fulfill the imaging requirement.
Suspecting a problem with the ultrasound machine, she sought assistance from a senior
investigator with over 10 years of experience. The senior investigator promptly examined the
machine and promptly adjusted the procedure by attempting the ultrasound in a standing
position rather than the supine position. This adjustment quickly yielded a clear visualization
of the pancreas, allowing for the necessary assessments as dictated by the study protocol.
When asked how he arrived at this solution and if he had encountered similar cases before,

the senior investigator stated that he hadn't encountered such cases previously and couldn't
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explain the rationale behind his prompt resolution. The junior investigator observed the solution
and comprehended the assessment technique, but due to other patient-related tasks, she
neglected to document this case.

Example 6: During a sonography (ultrasound) examination of patient 011, a junior investigator
observed an enlarged spleen, exceeding the normal size compared to available published
statistical data. Furthermore, the investigator noted some deformation of the connective tissue
(parenchymal cells). Despite the blood test results showing no pathological findings, the
investigator recommended the subject undergo further tests, including an MRI (Magnetic
Resonance Imaging) scan. The same ultrasound and blood results were forwarded to a senior
investigator for review. Upon reviewing both sources, the senior investigator quickly
determined that there were no pathological findings in the ultrasound image and no further
investigation was necessary. However, to err on the side of caution, the subject chose to
proceed with an MRI to clarify the issue concerning the splenic parenchymal tissue. The MRI
results confirmed the absence of any pathological tissue, aligning with the judgment of the
senior investigator.

Example 7: Patient 012 was scheduled to receive intravenous fluid for a specific investigation.
The study nurse inserted a cannula into the patient's vein and initiated the infusion. After 3
minutes, the study nurse suspected that the cannula might not have been inserted correctly,
as both investigators (senior and junior) were present in the treatment room. The study nurse
informed both investigators of her uncertainty regarding the proper insertion of the cannula.
Without verifying the placement, the junior investigator advised the study nurse to immediately
cease the infusion, remove the cannula, and reinsert it in the other arm. In contrast, the senior
investigator promptly had the idea to perform a check. Using a new syringe (with the fluid
removed), the senior investigator drew blood, and based on the speed and color of the blood
drawn, concluded that the needle was correctly positioned, allowing the infusion treatment to
continue.

Example 8: In a clinical trial involving over 200 patients, a new drug (antibody against
pancreatic cancer) was being tested. The trial was an open-label, randomized, controlled,
multicenter Phase Il trial. As per the study design, patients were randomly assigned to one of
four treatment groups. All patients met the standard eligibility criteria, which included being
aged 18 or older and having histologically or cytologically confirmed unresectable locally
advanced or metastatic ductal adenocarcinoma of the exocrine pancreas, among other
specifications. Patients with a history of other malignancies within 5 years of enrollment (except
for locally treated skin cancer), prior chemotherapy or radiotherapy for PDAC (except for
treatment of bone metastases), major surgery within 4 weeks of enrollment, or any other
condition likely to interfere with study treatment or assessments were excluded. Informed

consent was obtained from all patients, and the trial adhered to the Declaration of Helsinki and
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Good Clinical Practice guidelines. It was registered on ClinicalTrials.gov and received approval
from the local regulatory authority and ethics committee. Patients underwent a medical
examination at baseline, and the first treatment cycle consisted of a screening visit and
specified treatment phases outlined in the trial protocol. Tumor assessment was conducted
according to RECIST 1.0 guidelines at baseline and the end of each treatment cycle. After
completing the study treatment, patients were invited for follow-up every 8 weeks until
documented disease progression. Follow-up visits and examinations involved two
investigators, both trained in oncology but with varying levels of experience, who were
responsible for reviewing the CT scans. The objective of the review was to compare baseline
CT scan data with collected end-of-treatment CT scan data and assess the response rate.
Below is an example of the baseline and end-of-treatment CT scan data for patient 002 to be

reviewed by Junior Investigator 1 (less than 2 years of experience).

Baseline TC scans End of Treatment TC scans
Lesion 1: 2.41 cm Lesion 1: 2.49 cm

Lesion 2: 2.20 Lesion 2: 2.28 cm

Lesion 3: 1.91 Lesion 3: 2.20 cm

Lesion 4: 1.62 Lesion 4: 1.72 cm

Lesion 5: 1.11 Lesion 5: 1.90cm

Lesion sum: 9.25 cm Lesion sum: 10.59 cm

Below is an example of the baseline and end-of-treatment CT scan data for patient 002 to be

reviewed by Senior Investigator 2 (more than 10 years experience).

Baseline TC scans End of Treatment TC scans
Lesion 1: 2.41 cm Lesion 1: 2.39 cm

Lesion 2: 2.20 Lesion 2: 1.89 cm

Lesion 3: 1.91 Lesion 3: 1.79 cm

Lesion 4: 1.62 Lesion 4: 1.61 cm

Lesion 5: 1.11 Lesion 5: 0.9 cm

Lesion sum: 9.25 cm Lesion sum: 8.58 cm

Assessment results: Although both investigators (1 and 2) received the same data from patient
002, including the baseline CT scan data and the CT scans from the end-of-treatment visit,
they arrived at different assessment results.

According to Investigator 1, the end-of-treatment CT scans indicated progressive disease in
patient 002. In contrast, according to Investigator 2, the end-of-treatment CT scans showed
either stable disease or a partial response to the investigational drug. Investigator 2 disagreed

with the claim made by Investigator 1 regarding progressive disease.
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The data review meeting involved representatives from various departments, and the main
dilemma was how the same data could lead to two different conclusions. The question arose
whether incorrect assessments were being made.

During the review meeting, Investigator 2 explained their reasoning and how they arrived at
their results. They mentioned that the specific type of antibody used, with its properties, in
combination with chemotherapy after the 2nd and 3rd treatments, stimulates the proliferation
of certain cells and the development of an "extra cell layer" outside the area of the lesions,
which can measure approximately 0.01-0.09 cm. These layers were not visible in the baseline
CT scan data because they develop later. Therefore, the different results were not due to the
measurement method, but rather to the experience of the examiner in recognizing the lesion
border. This clarification automatically explained Investigator 1's measurements and results.
Additionally, Investigator 1 confirmed that they did not possess this knowledge and thus
measured the lesions with the extra cell layer included, leading to the conclusion of progressive
disease. Consequently, by measuring the lesions without the "extra cell layer," Investigator 2
arrived at the assessment of stable disease or partial response.

Example 9: A new cancer drug was discontinued from further development because the
interim results of a randomized controlled trial in lung cancer were negative at the data review
meeting. However, one investigator reported that a patient had benefited from the treatment
and requested the sponsor to continue the trial with this patient. This presented an opportunity
for further research and potentially identifying the right subpopulation of patients who could
benefit from the therapy. Consequently, the proposal was accepted by the sponsor, and the
investigator site received support from the sponsor to continue treating this patient.

During a visit, the investigator had a meeting with the study staff, including the investigator and
study nurse, to discuss the results of the monitoring visit and inquire about the patient's
condition. The following patient data were available during the monitoring visit, as reported by
the study staff: The follow-up chest computed tomography (CT) scan revealed a lobulated
pulmonary mass in the right lower lobe measuring 2.8 cm in diameter. The left-sided CT and
fusion 18-fluorodeoxyglucose positron emission tomography-computed tomography (18FDG-
PET-CT) showed enhancement of the medial side of the mass and right hilar
lymphadenopathy. Given that the patient's condition remained stable without disease
progression, the treating physician from the sponsor decided to involve an external investigator
who was more experienced in this area. The purpose was to revisit the site and thoroughly
review all patient records. During the monitoring, the external investigator quickly realized that
the lung cancer presentation could be mistaken for a fungal infection called aspergillosis.
Following discussions with the investigator, it was agreed to conduct an aspergillosis test to
explore the possibility of an aspergillosis infection. Additionally, video-assisted thoracoscopy

with partial wedge resection of the lung nodule was performed to obtain a definitive diagnosis.
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The results did not indicate malignancy but showed inflammation and fungal hyphae with
dichotomous branching suggestive of Aspergillus, confirming the diagnosis of proven invasive
aspergillosis in the lung.

Example 10: A Phase 1 hepatic impairment study was planned for a new investigational
medicinal product (IMP), and the draft study design was prepared and sent to a multi-functional
team for review. Both senior (experienced) and junior (inexperienced) team members from
each function were selected to review the study design. The comments related to the trial from
the multi-functional team were collected and divided into two sections: comments on the
scientific content and comments on the operational aspects of the trial.

During a consolidation review meeting, all relevant departments were invited, and the collected
comments and feedback were presented and discussed in detail. It became evident during the
meeting that the senior staff members contributed more comments in the scientific part and
were able to explain and argue their points effectively and logically, making it comprehensible
to all meeting participants. Their experienced scientific knowledge was appreciated by all
members, as they were able to explain the rationale behind the study design and guide the
discussion.

On the other hand, the junior staff members' comments were mostly based on literature data
they had researched. Consequently, their explanations were less convincing, making it difficult
for the audience to follow their arguments. Moreover, most of their comments were
contradicted by the senior staff members, who provided multiple counter-arguments. The junior
researchers tended to rely on their references to answer questions, demonstrating their ability
to explain data from different publications. However, they struggled to convince the audience

that they genuinely understood the concepts they were explaining.

- Evolving Roles and Responsibilities in the Drug Development Process

Although we may not always realize it, we encounter challenging dilemmas and make
decisions in our daily lives. These decisions can range from simple choices like selecting
between coffee and tea or deciding what to wear, to more complex ones such as opting for
public transportation or driving a car, choosing an area of study, contemplating starting a
family, balancing personal career aspirations with community responsibilities, and so on (the
list could be much longer). Similarly, in the process of drug development, critical decisions
must be made to ensure the quality and cost-effectiveness of the process. These decisions
encompass various aspects, including determining the appropriate development strategy,
therapeutic area, co-development partners (outsourcing partners), budget and timeline
strategy, resource allocation, and operational strategies, among others. In the following
examples, | will elucidate the roles, responsibilities, interactions, and knowledge sharing
among different functions within the trial team, encompassing both the sponsor and vendor,

throughout the drug development process. To gain a better understanding of these dynamics,
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let's consider a scenario where the preclinical phase of a new investigational drug has been
completed, and the respective team functions are tasked with reviewing the generated
preclinical data and making decisions regarding the subsequent development steps based on
these results. Following extensive in vitro (cell culture) and in vivo (animal) preclinical studies,
which have demonstrated the safety and efficacy of the investigational drug, the preclinical and
clinical teams, both internal sponsor teams, initiate scientific meetings to thoroughly review

and analyze the preclinical study findings.

- Preclinical Data for Clinical Staff: Bridging the Gap

The collaborative exchange between preclinical and clinical teams during results presentations
vividly demonstrates the central role of teamwork in managing, acquiring, and sharing
knowledge. Initially, the preclinical team showcases their deep understanding of the
investigational product through meticulously organized data presentations, effectively
managing and acquiring knowledge.

As the clinical team transitions from a passive stance to active engagement, they contribute to
knowledge acquisition by scrutinizing preclinical methodologies for reproducibility and
applicability in the clinical setting. This exchange of knowledge leads to the refinement of study
designs, ensuring consistency across research phases and fostering the acquisition of new
insights.

The involvement of translational medicine staff further enhances knowledge acquisition by
optimizing study parameters and emphasizing methodological consistency. In addition,
requests for clarification from the clinical team highlight the importance of transparency and
understanding of preclinical methodologies, further facilitating knowledge acquisition and
sharing. This collaborative interaction between teams highlights the iterative nature of
knowledge management and acquisition in translational research endeavors and emphasizes
the importance of methodological consistency and transparency for effective knowledge

exchange and application across research phases.

- Divergent Interpretations of Identical Findings

During the presentation of the preclinical data, it became evident that the clinical team was
focused and interested in understanding the effects of the study drug as demonstrated by the
results. As a result, the clinical team raised more questions and actively engaged in
discussions related to the impact of the study drug. The preclinical team faced the challenge
of explaining certain pieces of data as "components of the bigger picture" and persuading the
clinical team of their significance. To facilitate explanation, the preclinical team utilized various
technical tools, such as text tables and graphs displayed on a blackboard. They also attempted

to convince the clinical team by referencing literature data from other studies conducted with
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the drug or similar results reported with other compounds of a similar class or structure from
different sponsors.

A more complex aspect of the discussion revolved around pathology, particularly the
description of lesions observed in the treatment and control groups. This topic sparked
extensive discussions, with the clinical team seeking precise details about the lesions
associated with the investigational drug. Despite the preclinical team's best efforts to explain
these details, the clinical team struggled to fully grasp them and requested additional
information on significant biological and toxicological findings. It is important to note that during
these discussions, some findings that were considered relatively common by the clinical team
were viewed as incidental by the preclinical team. Different team members held varying
perspectives, with the clinical team focusing solely on the frequency, considering it "high
frequency," while the preclinical team evaluated the findings based on the overall context,

considering them as "incidental."

- Responsibilities of A* and X*

[Note: The sponsor representative is referred to as A* and the vendor representative is referred
to as X*. However, A* and X* don't represent individuals, but different clinical functions of the
sponsor and vendor].

Let's assume that the proposal from the trial team has received approval from senior
management, with the recommendation to proceed with the clinical trials involving the selected
vendor, referred to as X*. In this scenario, the responsibilities of A* (representing the sponsor)
and X* (representing the vendor) are as follows:

Preparing and documenting investigational product data: A* is responsible for gathering and
documenting all known or collected investigational product data from the completed in vitro
and in vivo preclinical studies. This includes compiling details of the conducted and completed
studies in non-clinical species (such as mouse, rat, dog, monkey) and the associated study
results, including safety and efficacy information. A* is also responsible for incorporating the
scientific rationale, investigational product details, trial design, study protocol, trial population,
inclusion and exclusion criteria, risk/benefit assessments, objectives and endpoints, participant
numbers, trial procedures/assessments, safety assessments, adverse event management,
statistical methods, and analyses into the first human trial protocol. Operational issues during
trial conduct: At this stage, X* assumes operational responsibilities related to the trial. This
includes scheduling study activities, planning subject screening, randomization, and treatment,
coordinating assessments and procedures, managing clinical laboratory tests, determining
blood sampling times, and handling other operational aspects. A* transfers all explicit
knowledge of the trial into the trial documents and conducts several meetings to hand them
over to X*, who will be responsible for the subsequent conduct of the trial after the handover

process.
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- Collaborative Roles and Diverse Responsibilities from A* and X*

Screening visit: Once the study documents receive approval from the regulatory and ethics

committees, X* initiates the screening activities and other procedures outlined in the study
protocol. Throughout the screening visit, X* may contact A* multiple times seeking clarification
on scientific or procedural matters, such as inclusion or exclusion criteria, neurological
examinations, medical history, and more. In cases where X* still has uncertainties about
specific participants, they may send relevant documents to A* for review and approval. Upon

receiving A*'s approval, X* proceeds with the screening procedure.

Treatment visit: During the treatment visit, qualified clinical personnel administer the

investigational product and document the process in accordance with the study protocol.
Before administering the investigational product, X* reviews each step with A* for the first 10
participants, as specified. X* may have questions and uncertainties about the participants'
conditions, significant and non-significant clinical deviations, previous concomitant
medications, repeat tests or blood values, and other study-related matters. X* maintains
ongoing communication with A* during subsequent treatment visits to address any additional

inquiries.

Regular team meetings: During scheduled team meetings, A* and X* fulfill their respective

roles and responsibilities as outlined in the outsourcing agreement. A* addresses question and
provides explanations regarding dosing instructions, dose formulation, participant
randomization, unblinding procedures, concomitant therapy, and related matters. On the other
hand, X* handles inquiries and explanations pertaining to intervention accountability
procedures, reconciliation and record-keeping (including receipt, reconciliation, and final
disposition records), emergency blinding, adherence to study interventions, stopping rules for
individual participants, and other relevant responsibilities.

In summary, A* focuses on preparing and documenting investigational product data, scientific
rationale, and trial details, while X* takes charge of operational aspects during the trial conduct
phase. They collaborate closely and maintain ongoing communication to ensure the smooth
progress of the clinical trial. During other clinical trial activities, such as the safety monitoring
committee, data review meeting, and study results publication meeting, the roles of A* and X*
are clearly defined according to the agreement between the sponsor and the vendor. However,
A* retains primary responsibility for ensuring data quality and patient safety as mandated by
ICH-GCP guidelines.

- The Influence of Knowledqge on Responsibility

Let's consider the following scenario: Scientist A* has developed a new drug, and positive
results have been obtained from the necessary preclinical tests. The next step in the drug's

development involves testing it on human subjects. Therefore, A* decides to outsource the
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human trials to X*. In this example, X* initiates the testing of the new drug on subject H* (a
healthy volunteer participant).

Suppose that subject H* receives the new drug under the observation of X* and is monitored
for an additional 4 hours after administration to ensure there are no adverse reactions related
to the drug. Following the specified observation period stated in the study protocol, H* is
allowed to leave the hospital. However, a few hours later, while having dinner, H* consumes
alcohol. Approximately 1 hour after consuming alcohol, H* experiences a life-threatening
serious adverse event and is subsequently admitted to the hospital. Assuming that H* was
unaware of a potential interaction between the new drug and alcohol for some reason, several
possibilities can be considered. It could be that X* failed to explain this potential adverse event
to H*, or H* did not pay close attention during the patient information session, or it could simply
be that H* ignored or forgot this information. It is also possible that the absence of
complications during several hours of observation gave H* the impression that everything was
fine and that no lifestyle restrictions, including alcohol consumption, were necessary. The
critical question is to determine who bears responsibility for this life-threatening serious

adverse event: A*, X*, or H*. The answer to this question is provided in the discussion section.

- Outsourcing Dynamics and Testimony in Clinical Research

Imagine you are traveling to Berlin for the first time, and you need to find a specific address.
Since you don't have a navigation system, you ask someone for directions. In this situation,
you would seek out a reliable person who appears trustworthy and knowledgeable about the
area. You would listen to their instructions and believe what they tell you, following their
guidance to reach your destination. Suppose the person you ask advises you to continue
straight ahead after four sets of traffic lights, then make a right turn at the next opportunity, and
finally take a left at the second street. According to their directions, your destination will be at
the end of that street on the left side. Since you have no prior knowledge of the area, their
simple explanation with a few key reference points is sufficient for you to find your destination.
However, let's say that after passing the second set of traffic lights, you encounter a roadblock
due to a police operation, such as a bank robbery. There are no other people around to ask
for help. In this case, the directions alone will not lead you to your destination. Instead, you
would need to rely on your own knowledge, such as consulting a city map or finding alternative
routes, to reach your desired location.

Now let's apply this scenario to the development of a drug. Scientist A* represents the sponsor
and possesses the knowledge and intellectual property related to a drug in the early stages of
development. For the subsequent steps in drug development, the company decides to
outsource the clinical trial activities, including patient treatment, to scientist X* (who represents

the vendor).
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From this point onward, X* assumes responsibility for conducting the trial and generating the
trial data, while A* oversees X*'s activities. X* continues to carry out the early clinical research
development until the trial is completed and the clinical trial report is finalized.

During my observation of the early clinical research, | noticed that the treatment, data
collection, and review process for the first 10 subjects went smoothly. X* handled the
treatment, while A* conducted the review and oversight process. The data review process was
successful, and A* was able to review and understand the data provided by X*. Any questions
A* had were promptly addressed, and A* confidently presented the data, explaining its
meaning and significance for further drug development steps.

However, as the study progressed and treatments 3, 4, and 5 were conducted, it became
evident that reviewing and understanding the results became more challenging for A*. A* had
to engage in frequent communication with X* and other colleagues internally to clarify various
issues. During the data review meetings, A* showed uncertainty about the data's meaning and
required additional comments from X* for clarification. With the study's advancement, the
complexity and volume of data increased rapidly, while the review timelines became tighter
compared to the study's initial stages. As A* was no longer directly involved in day-to-day
activities, A*'s knowledge development became limited, making it more difficult to monitor,
review, and comprehend the data generated by X*. In the second and third years of the study,
A*'s scientific contributions were minimal, focusing more on technical and operational aspects,
and A* heavily relied on X* for epistemic guidance.

Having examined real-life cases in clinical research, we now shift our focus to a broader
strategic analysis. The following sections explore the strategic insights and implications of
outsourcing in clinical research, providing a deeper understanding of the complexities and

considerations involved in this practice.
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6. Reflections on Strategy and Practice in Clinical Research Outsourcing

Clinical research outsourcing represents a profound strategic endeavor in drug development,
embodying both the pursuit of operational efficiency and the quest for innovative
breakthroughs. This chapter embarks on a philosophical exploration of the strategic
dimensions inherent in clinical research outsourcing, probing the deeper implications of this
practice within the early stages of drug development.

We commence by delving into the intricate implications of outsourcing, unearthing the dual
nature of this strategy: the potential for enhanced efficiency and the complex challenges it
entails. This exploration is not merely an examination of logistical considerations but a
reflection on the philosophical tension between opportunity and constraint, efficiency and
ethical responsibility.

The discussion then transitions to a consideration of the guiding theories and frameworks that
underpin the selection of clinical research providers. This scrutiny reveals a nuanced interplay
between strategic decision-making and value creation, highlighting the delicate balance
organizations must achieve as they navigate the multifaceted dynamics of outsourcing. The
chapter interrogates whether the pursuit of value creation can be reconciled with the inherent
complexities and ethical dilemmas posed by outsourcing.

Central to this philosophical inquiry is the vendor selection process, which is portrayed as a
balancing act fraught with considerations of optimization and context-specific nuances. We
explore whether outsourcing serves as a universal strategic tool or whether its efficacy is
contingent upon the unique circumstances of each situation. This analysis challenges the
notion of a one-size-fits-all approach, advocating for a more contextually sensitive
understanding of outsourcing practices.

A critical examination is also presented of the deterministic approach to outsourcing, which
may inadvertently foster dependency rather than confer strategic advantage. This section
highlights the philosophical and organizational ramifications of outsourcing, offering a critique
of how capitalist structures and organizational dynamics can shape and sometimes distort
strategic outcomes.

Furthermore, the evolving relationships between sponsors and suppliers are scrutinized,
revealing how these interactions can redefine the epistemic foundations of an organization.
This evolution is examined through a philosophical lens, considering how shifting dynamics
impact knowledge creation, dissemination, and application within the company.

In addition, the chapter will reflect on the broader evolution of clinical research, contemplating
the interplay of capitalism, collaboration, and ethical imperatives in shaping the future of the
field. By integrating these strategic insights with philosophical perspectives, the chapter aims
to offer a profound understanding of clinical research outsourcing during the early stages of

drug development. It will seek to foster informed decision-making and strategic foresight,
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encouraging readers to navigate the complexities of this landscape with both intellectual rigor

and ethical consideration.

- The Multifaceted Implications of Qutsourcing in Early Drug Development

Outsourcing, a ubiquitous practice in contemporary industry, is extending its reach into the field
of clinical research and drug development, influencing not only corporate strategies but also
broader societal dynamics (Corbett, 2005; Kumari, 2010). Philosophically, outsourcing can be
understood as the externalization of functions traditionally managed internally by a sponsoring
organization, with the aim of harnessing specialized expertise, reducing costs and stimulating
innovation through engagement with external providers (Corbett, 2005; Kumari, 2010).

This practice, particularly in the speculative and highly technical field of early drug
development, goes beyond mere economic pragmatism. It is a strategic response to the
uncertainties and risks inherent in pioneering scientific endeavors. The decision to outsource
often reflects a company's recognition of its own limitations in terms of expertise and resources,
particularly in niche areas such as drug discovery. For example, a pharmaceutical company
may outsource the initial screening of compounds for a novel cancer treatment to a specialized
facility to take advantage of advanced technological capabilities and oncology expertise
beyond its own operational scope (Harmsen et al., 2004). Similarly, the drive for cutting-edge
innovation in areas such as renewable energy may lead companies to outsource the
development of sophisticated materials, recognizing the need for specialized knowledge and
equipment that they do not possess.

Navigating complex regulatory landscapes, particularly in highly regulated sectors such as
pharmaceuticals, is another philosophical dimension of outsourcing. The intricate regulatory
requirements, which include stringent documentation and compliance protocols, often require
the involvement of external experts. This delegation not only facilitates compliance, but also
reflects a strategic consideration of risk management and efficiency. For example, a biotech
company conducting a global clinical trial may outsource data management and statistical
analysis to a clinical research organization (CRO) that understands the nuances of regulatory
compliance across jurisdictions (Suarez-Barraza et al., 2011).

In addition, the philosophical implications of outsourcing extend to the area of intellectual
property and proprietary knowledge. Firms may strategically choose to outsource certain
elements of their processes while retaining core proprietary knowledge internally. This duality
highlights a careful negotiation between collaboration and competition, balancing the benefits
of external expertise with the need to protect critical intellectual assets.

Outsourcing also raises issues of ethical responsibility and social impact. The practice often
raises concerns about the fair treatment of outsourced employees and the wider implications
for job security and organizational accountability. Philosophically, outsourcing can be seen as

a microcosm of broader capitalist dynamics, where the drive for efficiency and cost reduction
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is weighed against potential social costs such as job displacement and diminished workers'
rights.

Historically, the roots of outsourcing can be traced to practices of delegating unwanted or
dangerous tasks to marginalized groups, reflecting a tension between the imperatives of
economic efficiency and ethical responsibility (Corbett, 2005; Kumari, 2010). This historical
context underscores the need for a critical examination of outsourcing as a contemporary
business strategy, particularly in its application in high-risk areas such as drug development.
In the global marketplace, the expansion of outsourcing reflects its perceived benefits in terms
of cost reduction and operational flexibility. However, this expansion also requires a nuanced
understanding of its ethical dimensions, including the impact on workforce stability and societal
well-being. Effective outsourcing strategies require not only managerial acumen, but also an
ethical framework that considers the wider implications of these business practices.
Ultimately, a philosophical analysis of outsourcing in early drug development reveals a
complex interplay between efficiency, innovation and ethical responsibility. It challenges
stakeholders to consider not only the immediate economic benefits but also the long-term
societal impact and advocates a balanced approach that integrates ethical considerations with

strategic business objectives.

6.1 Is Outsourcing a Universal Strategic Tool?

The success stories of outsourcing in well-established industries such as manufacturing,
textiles, and laboratory analyses have motivated companies to implement outsourcing in
clinical research (Quinn, 1999). However, without a deep analysis of the differences between
these types of outsourcing, challenges may arise.

Conventional outsourcing is grounded in empirical evidence (explicit knowledge). In this case,
the manufacturing processes or laboratory procedures are well-known and proven, and the
quality control measures are well-established and documented (Haténen & Eriksson, 2009).
Everything about the product is known from start to finish, including the final product's
appearance (e.g., how the product looks, such as a part of a machine or a cell-tissue/organoid).
The whole knowledge is codified, made explicit, and documented, so by following the explicit
data, the same product will be produced today, as it was yesterday, and the same could be
produced tomorrow. This model relies on accumulated and proven knowledge from the past
(explicit knowledge) and will be used for the future. This means that the knowledge that has
been proved and tested in the past will be applied directly to current processes.

Conversely, outsourcing in early drug development encompasses various stages, starting from
preclinical research, including single-cell experiments, to different animal trials. If all trials are
successfully completed, the next step will be to start trials with humans, typically beginning
with First-in-Human (FiH) tests in healthy volunteers. Unlike conventional outsourcing, in this

case, the FiH tests lack empirical data (only from pre-clinic), less is known about the drug
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(nothing with regard to humans), and all documentation is developed based on preclinical trial
results (Getz & Zuckerman, 2019). This presents numerous unknowns and uncertainties
regarding the translation of animal trial results to human subjects.

In this scenario, the knowledge produced in the past serves as the foundation, but the present
reality involves using translated, unproven knowledge, which will be used for future trial steps
and based on this knowledge, the new drug will be developed in an environment with many
unknowns and uncertainties. Therefore, in this case, the production of new knowledge requires
both explicit and tacit experience (Nonaka & Takeuchi, 1995). Future outcomes remain
uncertain, making the production of new knowledge a critical aspect of this phase of drug
development. Therefore, the process involves navigating uncertainties and actively producing
new knowledge to advance clinical research. In this model, new knowledge will be produced
through a combination of tacit and explicit experience.

While the principles of outsourcing have been successfully applied in many industries, the
complexity and uniqueness of clinical research demand a more nuanced approach. The
traditional manufacturing sector benefits from predictable and repeatable processes. These
industries operate within a framework where the variables are limited, and the outcomes can
be accurately forecasted based on extensive historical data (Quinn, 1999). The primary
objective is to enhance efficiency, reduce costs, and improve quality through standardized
procedures and economies of scale.

In clinical research, however, the variables are far more dynamic and less predictable. The
inherent uncertainties of biological systems and human responses introduce a significant
degree of variability. Each phase of drug development from preclinical studies to clinical trials
involves distinct challenges that require specialized expertise and adaptive strategies. The
process is not just about applying known methods but also about discovering new insights and
adapting to unforeseen results.

Moreover, the regulatory environment in clinical research is stringent and constantly evolving
(Risi & McCullough, 2017). Compliance with regulatory standards such as Good Clinical
Practice (GCP) and adherence to ethical guidelines are paramount. Outsourcing partners must
not only possess technical expertise but also have a thorough understanding of regulatory
requirements and the ability to navigate complex approval processes.

Therefore, the success of outsourcing in well-established methods in industry and laboratory
settings does not guarantee that it will be successfully applied during outsourcing in early
clinical research development, which is a much more complicated process with many
unknowns and uncertainties. The strategic application of outsourcing in clinical research
demands a tailored approach that acknowledges these unique challenges, ensuring that the
nuances of this field are carefully navigated to advance scientific and medical breakthroughs

effectively.
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- The Deterministic Approach to Qutsourcing in Early Clinical Research: Strateqy or

Dependency?

The decision to outsource activities in early clinical research often reflects a deterministic
approach by decision-makers, who base their choices on experiences and practices observed
in other industries or in late-stage clinical research (Downs, 1957; Hedman et al., 2002). This
rationale assumes that if outsourcing is successful in these contexts, it should similarly work
in early clinical research.

In this model, vendors provide a pool of experts from various functions capable of conducting
clinical trial activities. Sponsors leverage the existing knowledge of their scientists to oversee
these outsourced activities across multiple studies, aiming to increase profitability and
efficiency (Lau et al.,, 2006; Savidge, 2008). This approach is grounded in the belief that
standardized procedures and established expertise can replicate success across different
contexts. Consequently, regulatory requirements are met, and outsourced activities are
monitored in accordance with ICH/GCP guidelines (ICH, 1996). By relying on standardized
trial documents and checklists, sponsors aim to ensure all regulatory and oversight boxes are
ticked (Polanyi, 1962).

However, viewing the outsourcing process as a technical-operational system akin to
purchasing equipment (e.g., Laptop) where payment ensures functionality may overlook
significant aspects of this complex endeavor. This deterministic approach can lead to epistemic
dependency, where sponsors become overly reliant on vendors for specialized knowledge and
expertise. This reliance may diminish the sponsor's own scientific capabilities and decision-
making autonomy, as the vendor becomes a crucial gatekeeper of critical information and
technical know-how (White, 2013; Getz, 2012).

The reliance on external vendors for specialized functions can create an epistemic
dependency where the sponsor’s understanding and control over certain aspects of the
research are limited. This dependency may impact the sponsor's ability to innovate, make
informed decisions, and maintain a competitive edge (Meadows, 2018). Over-reliance on
vendors can also lead to potential knowledge gaps and challenges in integrating vendor-
generated insights with the sponsor’s internal knowledge base (Jonas, 1984).

Beyond the immediate technical and operational aspects, outsourcing in early clinical research
should be strategically evaluated. The long-term impact on the sponsor's internal capabilities,
potential knowledge loss, and the alignment of the vendor’s objectives with those of the
sponsor are critical factors to consider (Amidon et al., 2008). A strategic approach involves
assessing not only cost and efficiency but also how outsourcing aligns with the sponsor's
overall research goals and organizational capabilities (King, 2009; Lewin, 2007).

Successful outsourcing requires balancing the efficiency and expertise provided by vendors

with the need to retain critical internal knowledge and maintain decision-making autonomy.
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Sponsors should develop strategies to mitigate epistemic dependency, such as fostering
strong collaborative relationships with vendors, ensuring knowledge transfer, and investing in
internal capabilities alongside outsourcing efforts (Savidge, 2008).

In conclusion, while a deterministic approach to outsourcing in early clinical research can offer
strategic advantages, it is essential to recognize and address the potential for epistemic
dependency. A comprehensive evaluation of both the operational and strategic dimensions of
outsourcing can help sponsors make informed decisions that enhance both immediate

research outcomes and long-term organizational resilience.

- The Philosophical Dimensions of Strategic Outsourcing in Clinical Research

Outsourcing in clinical research has evolved from being primarily a cost-saving measure to a
strategic approach designed to enhance drug development by leveraging external expertise
and resources. While cost reduction remains a factor, the current focus is on selecting vendors
who offer specialized capabilities and align with the sponsor’s strategic objectives (Rundquist
et al., 2004; Chibba, 2004; Rundquist et al., 2007). Theories such as transaction-cost theory,
resource dependence theory, and knowledge-based perspectives provide valuable insights
into the complex decision-making process involved in outsourcing (Williamson, 1981, 1985;
Pfeffer et al., 1978; Barney, 1991). Transaction-cost theory posits that outsourcing is more
likely when it allows access to new technologies and reduces costs (Williamson, 1981, 1986).
The knowledge-based perspective suggests that outsourcing is beneficial when the vendor’'s
generated knowledge can be easily transferred and integrated by the sponsor, facilitating
effective collaboration (Grant, 1996; Rundquist, 2007a). Resource-dependence theory argues
that activities requiring substantial oversight by the sponsor are less likely to be outsourced
unless they lack strategic value (Pfeffer et al., 1978). In practice, sponsors usually follow a
three-step process: deciding to outsource, defining the specific activities to be outsourced, and
selecting a vendor (Rundquist et al., 2004; Rundquist, 2007a). However, in some instances,
sponsors may choose a vendor first, particularly if there is a long-standing relationship, trust,
or regulatory requirements necessitating a certified provider (Meyer et al., 1977; DiMaggio et
al., 1983; Hoffman, 1999). Factors such as time constraints, geographic proximity, and the
vendor's proficiency in the local language can also influence the decision. Vendor selection
involves not only choosing a partner with the right technical skills but also ensuring alignment
with the sponsor’s long-term strategic objectives. Regulatory requirements and the need for
specific expertise often shape the choice of vendor. In some cases, the decision on which
clinical activities to outsource influences the vendor selection, especially for specialized tasks
like QT clinical trials that require advanced technology and expertise (Rundquist et al., 2004).
Outsourcing offers significant value propositions for pharmaceutical companies, enabling them
to reduce research and development costs and access specialized resources and skills that

may not be available internally or domestically. Despite these benefits, outsourcing introduces
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risks such as epistemic dependency, compliance issues, cultural differences, oversight and
communication challenges, hidden costs, and potential impacts on the sponsor’s reputation.
Therefore, balancing these aspects effectively is crucial. The outsourcing strategy is a critical
decision for a company’s future development. Managers must possess both explicit and tacit
knowledge to navigate this process effectively.

Philosophically, the decision-making process in clinical research outsourcing can be
summarized as follows: First, senior managers conduct a comprehensive evaluation of the
company's future development, assessing core competencies and determining which activities
are suitable for outsourcing. This evaluation involves reflecting on the company's purpose,
values, strengths, and role in clinical research, integrating both explicit and tacit knowledge to
make informed decisions about the "why" and "which" activities to outsource (Heywood, 2001;
Shepherd, 1999). From Polanyi's perspective, this phase involves a deeper understanding
rooted in personal tacit knowledge, highlighting the importance of unspoken, experiential
aspects in shaping the company's trajectory (Polanyi, 1966).

Second, senior management reviews the make-or-buy criteria to ascertain whether the
company possesses the internal capacity to undertake clinical research activities or if
outsourcing is the more viable option (Bergen,1977). At this stage, personal limitations from
all functions and the capabilities, resources and limitations of the organization as a whole are
reviewed and discussed. Rational decisions are then made based on this comprehensive
understanding. Philosophically, this stage raises questions about self-awareness, recognizing
of limitations, and making rational decisions based on an understanding of what the company
can and cannot effectively achieve.

Third, middle and senior management define the appropriate criteria for selecting a vendor,
gather and evaluate bids from various vendors to address the question of "to whom," and
ultimately make a decision on the vendor selection. This step necessitates pooling together
the knowledge and experience of different sponsor functions to choose a trusted vendor for
establishing a collaborative relationship. The selection of a specific vendor occurs subsequent
to answering the question of "which one" (Greaver,1999; Heywood,2001; Cullen, et al.,2003).
In this phase, the data collected from various vendors, along with the personal knowledge,
especially tacit knowledge, of the decision-maker managers, contribute significantly to the
effectiveness of the organization's decisions. Therefore, the knowledge and experience of
different organizational functions must be combined in order to select a trustworthy vendor.
The collaborative management approach, which involves different levels within a company
during the decision-making process, is in line with Polanyi's (1966) concept of personal tacit
knowledge and Collins' (2010) perspective on knowledge within communities, emphasizing the
social aspects of decision-making. At this stage, the decision-making process involves the

consideration of multiple perspectives, including collaboration, flexibility and the building of
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trust. These elements are crucial in fostering an environment where diverse insights and
experiences contribute to effective decision-making.

Fourth, operational management needs to clarify the operational strategy and provide an
answer to the 'how' question, particularly regarding the transfer of activities to the selected
vendor. This process includes internal management of all work activities and the redeployment
of affected employees within the sponsor company (Greaver,1999; Ordanini et al.,2008;
Miozzo et al.,2011; Picard et al.,2011). Polanyi's (1966) perspective emphasizes that
organizational success relies on a blend of explicit rules and tacit knowledge, guiding the
internal redeployment process amidst outsourcings.

Fifth, management focuses on nurturing and sustaining a healthy relationship with the vendor.
This phase is complex and emotionally charged, with relationship strength influenced by
preceding stages (Melvor,2005). Marinagi (2014) highlights that the operational-level
relationship's success hinges on prior management of the business-level relationship. Aligning
with Polanyi's (1958,1962) recognition of personal and emotional dimensions in human
interaction, effective relationship management is essential for fostering strong operational-level
relationships.

Sixth, management oversees the vendor contract, making decisions regarding contract
termination based on changes in interests, such as bankruptcy, changes in ownership, or
breaches of contract. They analyze performance, identify areas for improvement, and assess
the benefits and risks in order to decide whether to continue the outsourcing process (Cullen,
et al.,2003). The question of "what now" must thus be considered and addressed prior to the
organization's determination of contract termination or renewal. Additionally, an analysis
should be conducted to ascertain whether there are future activities or tasks that the vendor
can undertake and whether there are potential long-term benefits for the company if the
contract is not terminated. The results of these "what now" analyses serve as critical factors in
the company's decision on whether to continue the outsourcing process in the future.
Monitoring the vendor contract and ethical considerations is consistent with Polanyi's (1958)
broader concern with the ethical implications of decisions. Analyzing performance, identifying
areas for improvement and considering the long-term impact on stakeholders is consistent with
Polanyi's (1958) view that ethical considerations are inherent in all human activity.

In summary, the decision to outsource clinical research involves considerations of corporate
identity, trust, collaboration, fairness, ethical treatment of employees, confidence,
communication, responsibility and long-term impact on stakeholders. The ultimate goal is to
maximize overall value, which includes bringing cost-effective medicines to market quickly
while navigating the complexities of business decisions.

Consequently, the decision to outsource clinical research development raises questions about

the impact on individual welfare, resource allocation, and ethical considerations
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(Heywoo0d,2001; Shepherd,1999). This necessitates consideration of the purpose, values, and
strengths of the organization, as well as its role in clinical research (Heywood,2001;
Shepherd,1999). The process also involves self-awareness, recognition of limitations, and
making rational decisions based on an understanding of what the company can and cannot
effectively achieve (Bergen,1977). The decision-making process surrounding outsourcing in
clinical research entails a philosophical journey through various stages, prompting deeper
reflections on purpose, values, and organizational identity. Monitoring vendor contracts and
conducting ethical analyses underscore the overarching goal of maximizing value while
navigating ethical considerations, resource allocation, and individual welfare. Ultimately, the
decision to outsource clinical research invokes profound inquiries into purpose, values, and
ethical responsibilities, guiding stakeholders through the intricate labyrinth of organizational
decisions within the domain of clinical research.

During the selection process, two major gaps were identified: Firstly, there exists a disparity in
the level of knowledge, particularly tacit knowledge, among decision-makers at different
managerial levels. This variance often fluctuates due to turnover or changes in management.
Secondly, the communication between these levels is often challenging, influenced by factors
such as role and responsibility, as well as varying levels of experience, including tacit

knowledge and decision power.

- The Epistemic and Ethical Dimensions of Outsourcing Decisions in Clinical Research

Every day, individuals face decisions that impact their lives, relying on their knowledge to make
informed choices. Similarly, in the realm of drug development, scientists and managers must
make crucial decisions regarding trial progression and execution. One such decision involves
determining whether to conduct the work internally or outsource it to a specialized vendor. The
make-or-buy decision in clinical research holds strategic significance, affecting future
performance and competitive positioning.

Successful outsourcing in clinical research requires careful consideration of various factors
and philosophical reflection (Lau et al., 2006; Savidge, 2008; Wagner, 2009). Managers must
gather the necessary information to choose the optimal option that maximizes benefits for the
company (Downs, 1957). This includes prioritizing vendors' experience, specialization, quality,
and reputation. Selecting vendors with advanced technology, appropriate skills, and the ability
to deliver high-quality outcomes at a reasonable cost is crucial (Lau et al., 2006; Savidge,
2008; Wagner, 2009).

Senior management must align the make-or-buy decision with corporate objectives, risk
tolerance, and financial targets. This decision is highly complex, characterized by considerable
uncertainty and associated risks of failure. Managers need both explicit and tacit knowledge
to analyze data from different internal functions and vendors, establish appropriate criteria, and

select the most suitable vendor. The complexity of this decision underscores Aristotle's idea
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that "the whole is more than the sum of its parts." Each component of the decision-making
process contributes to a greater, interconnected system that cannot be fully understood by
analyzing its parts in isolation.

As companies navigate these intricate decisions, organizational structures and cultural
incompatibilities often come to the forefront. These factors can significantly impact outsourcing
arrangements and may lead to conflicts if not properly addressed (Amidon et al., 2008; King,
2009; Lewin, 2007; Unalan et al., 2009). To mitigate such conflicts, it is crucial to recognize
the importance of shared knowledge and collaborative practices within communities of
practice. Effective communication between management and staff plays a key role in this
process, involving the seamless exchange of both explicit and tacit knowledge (Polanyi, 1962,
1966; Collins, 2010). Clear and well-defined contractual agreements further enhance trust and
accountability, paving the way for successful outsourcing arrangements.

Therefore, during the vendor selection process, managers must navigate a complex interplay
between company objectives and their personal interests. This includes decisions such as
whether to “make or buy”, which can significantly impact their career prospects. Consequently,
the decision-making process often involves balancing utilitarianism and self-interest, as well
as negotiating between rationality and subjectivity.

On one hand, utilitarianism aims to maximize overall happiness or utility for the greatest
number of people. Self-interest, on the other hand, prioritizes personal benefit over the well-
being of others. In the context of decision-making, managers may weigh both utilitarian
concerns (such as maximizing benefits for the company or stakeholders) and self-interest
(such as personal career advancement or financial gain). This mix could lead to decisions that
balance the interests of the company with the personal interests of the decision-makers.

On the other hand, rationality refers to decision-making based on logical reasoning and
objective analysis, while subjectivity involves personal biases, emotions, and individual
perspectives. The decision-making process, especially in complex situations like vendor
selection, often involves a mix of rational considerations (such as cost-benefit analysis,
efficiency, and performance metrics) and subjective factors (such as personal preferences,
relationships, and intuition).

Herbert Simon's concept of "bounded rationality" sheds light on these dynamic, portraying
managers as "satisfiers" who strive for satisfactory solutions given the constraints of limited
information (Simon, 1957).

Drawing from Aristotle's philosophy, the importance of a virtuous and balanced approach
becomes evident. Aristotle would advocate for a careful consideration of both the benefits and
risks involved in outsourcing decisions, emphasizing the cultivation of moral virtues in decision-

making (Aristotle, Nicomachean Ethics). This approach aligns with Aristotle's notion that the
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integrated whole of the decision-making process considering all factors collectively yields a
more profound understanding than merely analyzing individual components.

In contrast, Hans Jonas would underscore the significance of analyzing potential risks and
contemplating the worst-case scenario in the face of uncertainty. This precautionary approach
aligns with Jonas's philosophy of responsibility, urging decision-makers to anticipate and
mitigate potential harms (Jonas, 1984).

The best possible solution would be to incorporate Kantian ethics, which emphasizes principles
such as moral responsibility and the inherent dignity of individuals (Kant, Groundwork of the
Metaphysics of Morals), along with utilitarianism, which provides insights into the overall
societal impacts and consequences of outsourcing decisions.

Philosophical reflection on outsourcing decisions addresses ethical and practical implications,
ensuring informed choices in drug development and patient welfare. Kantian ethics
emphasizes moral responsibility and treating individuals as ends, while utilitarianism evaluates
actions based on overall happiness and utility. A combined ethical approach allows for a
nuanced understanding of outsourcing's implications.

Overall, whether one supports this mix depends on their prioritization of the overall welfare of
stakeholders (aligning more with utilitarianism) or the individual interests of decision-makers
(aligning more with self-interest). Additionally, the degree to which rationality and subjectivity
should influence decisions is subjective and may vary based on the specific circumstances
and values of the organization and individuals involved.

Therefore, managers must navigate sociological dimensions, prioritize provider experience
and reputation, and manage potential conflicts with cultural awareness. Effective
communication and a holistic approach, incorporating explicit and tacit elements, are essential

for successful outsourcing in clinical research.

- Philosophical and Organizational Implications of Qutsourcing in Clinical Research

Outsourcing in the context of clinical research raises important philosophical considerations
regarding decision-making processes, trust, familiarity, and the balance between strategic
considerations and practical imperatives. The traditional perception of outsourcing as a cost-
saving measure is challenged when companies prioritize access to specialized resources,
knowledge, and experience (Rundquist et al., 2004; Chibba, 2005; Rundquist, 2007a). This
shift in focus is evident when a pharmaceutical company acquires a new drug but lacks the
necessary expertise, leading them to choose outsourcing to a vendor with specialized
capabilities (Rundquist, 2007a). In such cases, the main objective is gaining access to the
vendor's resources and knowledge rather than mere cost savings.

Drawing parallels with Rousseau's (1762) social contract theory, the outsourcing decision
process reflects a social contract between the sponsor and the vendor. However, the

perception of outsourcing has evolved beyond its traditional role as a cost-saving measure to
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become a strategic choice based on access to specialized resources. An important aspect to
take into account during the outsourcing process is that some scientists may choose to
transition from the sponsor's organization to the vendor's site due to their scientific interests.
In this scenario, the sponsor's managers may assert that they are gaining access to new
knowledge and resources from the vendor. However, the reality is that the sponsor is
essentially paying for access to its own pre-existing knowledge. Despite the apparent benefit
of having access to the vendor's knowledge, this situation creates a dependency on the vendor
for ongoing access.

This dependency can indeed lead to a decline in knowledge retention and growth within the
sponsor's organization, which hampers the opportunity to cultivate additional in-house
experience (Jones et al., 2015; Smith & Johnson, 2018). Relying heavily on the vendor for
access to knowledge can subsequently limit the sponsor's ability to innovate and adapt
independently (Anderson & Clark, 2019). Over time, an over-reliance on external sources of
knowledge can act as a bottleneck, impeding the development of internal expertise and
hindering the cultivation of a self-reliant organizational culture (Brown & Miller, 2020; Roberts,
2017). Furthermore, if the relationship with the vendor becomes strained or is terminated, the
sponsor may face a substantial loss of critical knowledge and experience, inevitably disrupting
ongoing operations and strategic initiatives (Martin, 2019; Patel & Lee, 2016).

The above case is consistent with Rousseau's concerns about dependency within social
contracts (Rousseau, 1762). In Rousseau's framework, the outsourcing process outlined
earlier may be seen as a potential deviation from the general will of the organization. The
transition of scientists and the subsequent dependency on the vendor for knowledge pose risks
of distorting collective interests and hindering independent growth and innovation. This
deviation reflects a delicate balance between external collaboration and internal autonomy,
emphasizing the need for careful consideration in navigating the complexities of outsourcing
within the context of organizational development.

Interpreting this case through Marx's theories, the scenario in which a pharmaceutical
company turns to outsourcing to access knowledge in its pursuit of specialized resources
resonates with Marx's concerns about the capitalist's reliance on external factors of production.
At first glance, this scientist movement (from the sponsor to the vendor) could be perceived as
benefiting the workers, as they move due to their scientific interest (to be more deeply involved
in scientific data production). However, upon closer inspection, it becomes apparent that such
movements primarily serve the interests of capital. The movement of scientists enables the
sponsor to reduce costs because salaries are generally lower at the vendor's site. Furthermore,
the sponsor has no obligations to the workers (no financial risks) in the event of project or study
failure or early termination (allowing the sponsor to save costs), as these responsibilities fall to

the vendor. Simultaneously, the vendor has the opportunity for further growth through the
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generation of capital from the new workforce (the scientists who have moved from the
sponsor).

Marx also emphasizes the importance of those who control the means of production. In this
context, the outsourcing company retains control over its pre-existing knowledge as it pays for
access to its own knowledge. This arrangement raises questions about power dynamics,
specifically the changes or shifts in power between the outsourcing company (sponsor) and
the vendor. The development of internal expertise within an organization raises concerns about
the potential decline in knowledge retention and growth within the sponsoring organization due
to heavy reliance on external providers. This loss of internal expertise can be seen as
detrimental to the ability of employees to shape and control their own work. Marx's theories
highlight how strained relationships and disruptions in the production process can have
consequences for both capital and labor. In the context of outsourcing, a strained relationship
with the vendor resulting in a significant loss of critical knowledge and experience could disrupt
ongoing operations and strategic initiatives, affecting both the capital of the company and the
stability of the workers (Marx, 1867, 1885, 1894).

In essence, the outsourcing narrative in clinical research serves as a microcosm of broader
philosophical inquiries into organizational dynamics and capitalist structures. It prompts
reflection on the intricate interplay between external collaboration and internal autonomy, and

challenges stakeholders to navigate these complexities with vigilance and ethical foresight.

- Sponsor-Vendor Dynamics: Redefining the Epistemic Company DNA

In preparing for the outsourcing process, it is important for a company to establish criteria and
guidelines, break down activities into smaller parts, standardize processes and codify
knowledge to facilitate the transfer of information. Standardization has played a crucial role in
the outsourcing of technical and operational activities such as customer service, electronic
cards, advertising, travel booking and procurement (Karmarkar, 2004). However, the potential
for large-scale outsourcing of service jobs may be limited by factors such as wage increases
in outsourcing locations, the persistence of tacit knowledge, technology spillovers, competitive
activities and transaction costs.

The structure of a company has a significant impact on its outsourcing decisions, with
decentralized companies more likely to outsource activities. Medium and large decentralized
firms have shown a higher propensity to outsource and have experienced faster growth
(Corbett, 2001). As providers have changed, their focus has shifted from cost savings to
becoming global talent hubs providing sponsors with access to skilled resources. This shift has
led sponsors to develop trust, foster creativity and encourage innovation through close
collaboration with vendors.

In pharmaceutical development, the relationship between sponsors and vendors has

undergone a profound transformation, reshaping the very fabric of corporate knowledge and
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identity. Historically, sponsors have held a position of unparalleled advantage, with their
resources and expertise serving as the cornerstone of competitive differentiation in the
marketplace. However, as the drug development landscape has evolved, so has the dynamic
between sponsor and vendor.

Initially, vendor structures were carefully crafted to meet the needs of sponsors, offering a
range of services designed to secure lucrative contracts to conduct trials and whole
development programs. However, the outsourcing of product development is leading to a
paradigm shift as vendors, previously relegated to the periphery, begin to cultivate new
epistemic capabilities, particularly in the realm of tacit knowledge. This shift is catalyzed by the
changing role of key personnel, such as scientists, who move from active roles within the
sponsor's organization to more passive observers within the outsourcing framework.

The implications of this shift are far-reaching and trigger a series of consequential events.
Scientists, driven by curiosity and tempted by burgeoning opportunities at vendor sites, may
choose to leave the sponsor, creating a talent exodus that reverberates throughout the
industry. In addition, during the outsourcing process, vendors develop new epistemic
capabilities and tacit knowledge, particularly in the area of "knowing more than competitors".
This reshapes the sponsor's epistemic DNA and forces the sponsor to adapt its structures to
align with the vendor. Faced with this reality, sponsors are forced to reconfigure their
organizational structures and strategies to remain competitive and attractive to vendors in an
increasingly dynamic marketplace.

Meanwhile, vendors, seizing the momentum of this evolution, are embarking on a strategic
endeavor to strengthen their capabilities both globally and locally. This concerted effort to
develop the necessary skills and expertise marks a pivotal moment in the industry a "revival
strategy" or renaissance in the evolution of Contract Research Organizations (CROs). By
enhancing their value proposition and broadening their service offerings, providers are seeking
to deepen sponsors' reliance on CRO services and cement their position as indispensable
partners in the drug development ecosystem.

Interpreted through the lens of Karl Marx's philosophy, the establishment of criteria and
guidelines in preparation for outsourcing is a manifestation of the capitalist imperative for
efficiency and control over the labour process, aimed at maximizing productivity and profit
(Marx, 1867). Similarly, the division of activities and standardization is seen as a strategy to
de-skill labour, making workers more interchangeable and easily commoditized, potentially
undermining their bargaining power (Marx, 1849). Outsourcing, particularly of technical and
operational activities, is a capitalist strategy to minimize costs and maximize profits, in line with
the broader motivation to increase surplus value (Marx & Engels, 1848). However, the
limitations of large-scale outsourcing, such as wage increases and transaction costs, are

constraints arising from inherent contradictions within the capitalist system (the rate of profit
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will decline in the long run) (Harvey, 2010). Therefore, outsourcing is a strategic move by
companies to exploit cost advantages and maximize capital accumulation, in line with the
capitalist drive for profit (Singer, 2000).

The transformation of suppliers into global talent hubs is also seen as an adaptation to the
changing needs of capitalist enterprises driven by the relentless pursuit of profit and efficiency.
Furthermore, the outsourcing and offshoring of R&D competencies as a means for companies
to access cheaper labour and expertise reflects the global mobility of capital in the pursuit of
surplus value, and the evolution of outsourcing structures is perceived as a dynamic process
within capitalism in which both sponsors and vendors adapt to maintain profitability and their
role in the production process.

In essence, the symbiotic relationship between sponsors and vendors is undergoing a
metamorphosis, transcending traditional boundaries and redefining the very nature of
corporate DNA. As epistemic capabilities evolve and strategic imperatives shift, both sponsors
and vendors find themselves at the forefront of a new era of pharmaceutical innovation, one

characterized by collaboration, adaptation and the relentless pursuit of scientific advancement.

- The Evolution of Clinical Research: Capitalism, Collaboration, and Ethical Imperatives

The complexity and diversity of modern products, particularly in clinical research, has led
companies to face a significant increase in data generation (Chesbrough et al., 2002; Alcacer
et al., 2002). This influx of data has led companies to recognize their internal limitations and to
seek external expertise from vendors to manage and process the data effectively. In drug
discovery, for example, the screening of numerous chemical compounds and the performance
of tests on cells, tissues, animal models and human trials (PhO, Phl-1V) generate huge amounts
of data. This volume often exceeds the capacity of most companies to efficiently capture and
analyze it, forcing pharmaceutical companies to collaborate with external partners. This shift
has led to the emergence of specialized contract research organizations (CROs) and biotech
companies that are fostering collaborations with academic researchers around the world
(Cockburn, 2004).

As a result, no single company has all the resources, expertise and skills required to navigate
the modern clinical research landscape. Collaboration and knowledge sharing are essential to
managing the complex, data-intensive environment of clinical development. The
pharmaceutical industry's reliance on external partners can be viewed through Marx's (1867)
concept of the socialization of production, where specialized units take on specific roles in the
production process. In a capitalist society, the need for alliances and partnerships arises to
ensure the continued production and expansion of capital.

Clinical research organizations (CROs) have become indispensable partners for
pharmaceutical, biotechnology and medical device companies, providing global and local

services for the efficient conduct of clinical trials. As the industry evolves, CROs are expanding
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their capabilities and taking on more responsibility from sponsors, marking a significant
change, akin to a "renaissance" in the industry (Robuck et al., 2005; Scott, 2003). While CRO
services contribute to the success of global clinical trials, the outsourcing of drug development
to specific countries or regions continues to be debated. Proponents point to financial benefits
and access to diverse trial populations, while critics raise concerns about patient involvement,
data accuracy, monitoring standards, participant safety and regulatory oversight. Economic
factors and limited resources often force patients to participate in trials, sometimes without
access to necessary medicines (Clemens, 2010; Drabu et al., 2010; Singh, 2008).

To address these concerns, it is necessary to develop country-specific legislation that is
aligned with clinical trial regulations, to establish authorities to enforce research regulations,
and to ensure rigorous oversight by regulatory bodies. Transparency in research is essential,
to meet the needs of the local public and not just the financial interests of pharmaceutical
companies. Volunteer participants must be fully informed about the research, including its
potential risks and consequences (Glickman et al., 2009). Increased regulatory scrutiny,
demand for more data and logistical challenges have led to the growth of community-based
sites for conducting clinical trials. These sites, ranging from individual practices to large single
or multi-specialty groups and community hospitals, have significantly changed the clinical trials
landscape (Robuck et al., 2005; Scott, 2003).

The emergence of community-based sites has led pharmaceutical and biotechnology
companies to rely more heavily on CROs for specialized site monitoring and project execution
services. Leveraging their expertise, technology and knowledge of drug development, CROs
provide specialized, fit-for-purpose functions through the end-to-end model. Given the
industry's profitability challenges and the demand for specialized skills, CROs will continue to
play a vital role as the division of labour in healthcare evolves.

In summary, the evolving clinical research provider landscape reflects the interplay of
economic, ethical, regulatory and scientific considerations. The use of CROs, the outsourcing
of trials, and the shift to community-based sites illustrate the complex dynamics of the industry
and its ongoing quest for medical advancement while addressing concerns about patient
welfare, regulatory compliance, and knowledge dissemination. Through Marx's (1867)
analysis, the emergence of and reliance on CROs in the pharmaceutical industry reflects the
changing dynamics of capitalist production. This shift signifies the adaptation of structures to
maximize profit, with debates about outsourcing highlighting the globalized nature of
capitalism. The economic factors influencing patient involvement underline the potential for
exploitation within the capitalist framework. Increased regulatory scrutiny and ethical
considerations aim to address the contradictions between profit motives and ethical standards.
The shift to community-based sites reflects the evolving division of labour, and the continuing

role of CROs highlights their importance in meeting the challenges of profitability and
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contributing to the division of labour in healthcare. In essence, the clinical research landscape
embodies the complex interplay of economic, ethical, regulatory and scientific forces inherent
in the pursuit of capital accumulation and medical progress within capitalist relations of
production.

In the forthcoming chapter, we will delve into the complexities inherent in outsourcing during
early drug development. This exploration will address both the benefits and challenges
associated with these practices, offering insights into how organizations navigate the tension
between operational efficiency and ethical obligations while optimizing their outsourcing

strategies.

6.2 Navigating Complexities in Clinical Trial Outsourcing

This section embarks on a philosophical exploration of outsourcing within the pharmaceutical
industry, probing the ethical dimensions that shape decision-making processes in drug
research and development. By engaging with the ethical theories of utilitarianism and virtue
ethics, we seek to uncover how these divergent frameworks illuminate the moral landscape of
outsourcing. Utilitarianism, with its emphasis on maximizing overall benefits, contrasts with
virtue ethics, which foregrounds the cultivation of moral character and the adherence to ethical
virtues.

Our inquiry begins with a reflection on the philosophical foundations of outsourcing, examining
the tension between the pursuit of operational efficiency and the fulfillment of ethical
obligations. This examination extends to the nuanced dynamics between rationality and
subjectivity that permeate outsourcing decisions. We interrogate how personal biases,
organizational cultures, and subjective judgments intertwine to influence strategic choices and
ethical considerations.

In addition, we delve into the influence of subjective political opinions within managerial
decision-making. The chapter explores how internal power structures and personal biases not
only shape strategic decisions but also impact stakeholder relationships and the overall
management of outsourced clinical trials. By scrutinizing these influences, we aim to shed light
on the often-overlooked dimensions of power and personal belief that guide decision-making
processes. Through this philosophical lens, the chapter aspires to foster a deeper, more
reflective approach to the ethical challenges of outsourcing during early drug development. By
scrutinizing both rational and subjective elements, we offer insights into optimizing outsourcing
strategies while navigating the moral complexities inherent in this practice. Our goal is to
encourage a more ethically nuanced understanding of decision-making, ultimately guiding
pharmaceutical companies towards practices that harmonize efficiency with moral integrity,

and thereby enhancing the success and ethical soundness of their clinical trials.
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- Philosophical Reflections on QOutsourcing in Early Drug Development: Navigating the

Intersection of Utilitarianism and Virtue Ethics

In the context of outsourcing decisions, managers often function as 'satisfiers' (Simon et
al.,1959), making quick decisions due to time constraints (an overcrowded to-do list) and other
pressures (the need for speed, profit maximization). This reliance on limited information and
quick arguments rather than in-depth analysis is exacerbated by various factors in the decision-
making landscape, forcing decision-makers to prioritize short-term strategies. Consequently,
turnover in senior management within large organizations typically occurs every 3-5 years. In
many cases, decision-makers depart from drug development companies, often 1 to 1.5 years
before the study results become available. They secure their pre-agreed bonus as per contract,
irrespective of the study's outcome, without facing any responsibility or consequences, even
in the event of failure.

To achieve their goals and secure the pre-agreed bonus, decision-maker managers tend to
emphasize only the benefits of outsourcing, such as cost savings, access to new technologies,
talent, and local markets (Lam,2000; Kothari et al.,2013). However, this narrow focus on
benefits often leads to the neglect of the implications and disadvantages associated with
outsourcing, without considering the trade-off between benefits and risks. While cost savings
and access to new knowledge are undeniably beneficial, there are inherent risks associated
with outsourcing. For instance, outsourcing can strain the relationship between management
and staff, resulting in a decline in the loyalty and motivation of skilled scientists who fear that
their work will be outsourced. Additionally, the ease with which outsourcing practices can be
replicated by other suppliers may erode any competitive advantage gained. Challenges related
to distance, transportation costs, cultural differences, and their impact on the domestic market
may also lead to a loss of competitive advantage. Hence, the decision to outsource requires a
careful assessment of both the benefits and the risks.

In addition, factors such as cost, activity characteristics, environment, and strategy should be
carefully considered when evaluating outsourcing activities. The costs associated with
outsourcing extend beyond the outsourced activities themselves and include transactional and
long-term costs associated with the transfer of knowledge from the vendor to the sponsor
(Kothari et al.,2013; Lam,2000). The complexity and uniqueness of the activities to be
outsourced play an important role in the knowledge transfer and integration process, requiring
an appropriate level of knowledge in the field, for example in early drug development.
However, if the vendor lacks the specific knowledge required by the sponsor, bridging the
knowledge gap and transferring this knowledge becomes a challenge (Hansen et al.,2009;
Sabherwal et al.,2003). Consider a scenario where, in the early stages of drug development,
a sponsor assigns a new clinical trial to a vendor that involves testing the drug in parallel at

different dose levels. Because the vendor has no experience with this trial design, especially
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in early drug development, it collaborates with another company, even a competitor, to conduct
the trial. In this case, the vendor has to integrate, document, and transfer the third company's
unique knowledge to the sponsor. However, the vendor can only integrate the disclosed
knowledge and may lose additional details in the transfer. Despite the collaboration, the vendor
and the third party remain competitors in a particular area. As a result, the sponsor can only
integrate the explicitly documented knowledge, creating a partial dependency on its
knowledge.

Therefore, in the pharmaceutical sector, companies should have achieved a certain level of
growth, reputation, and industry standing before outsourcing activities, especially early drug
development activities. Otherwise, the dependency created by outsourcing, particularly in
terms of knowledge, can pose a threat to companies with weak positions, as they may lack the
necessary resources to fill the resulting knowledge gaps.

Managers should recognize the negative potential of outsourcing, rather than focusing solely
on the positive aspects. When viewed solely in terms of cost savings and access to new
technologies, outsourcing can pose significant risks that can compromise data quality and
have long-term consequences, including damage to the company's reputation (Bostock et
al.,2014; Bruneel et al.,2014). Therefore, managers need to adopt a broader and more
balanced perspective that considers both the benefits and risks of outsourcing, with an
increased focus on the risks. It appears that such strategies are prevalent across the industry,
favored by stakeholders for quick profits. However, as a long-term strategy for large
companies, it proves hazardous with ramifications for employees, the company, and direct
repercussions on citizens, the public, and the local environment.

Based on the above, it might at first glance appear that managers apply a utilitarian perspective
in the context of outsourcing decisions. For example, managers often act as 'satisfiers' in
outsourcing decisions, reflecting a utilitarian approach influenced by Jeremy Bentham's (1781)
principle of seeking the greatest happiness for the greatest number. The emphasis on benefits
such as cost savings, access to new technology, and talent is consistent with the utilitarian
goal of maximizing overall happiness. However, a closer look reveals that managers' decisions
reflect an incomplete application of the utilitarian perspective, focusing primarily on benefits
without adequately considering the potential risks and negative consequences associated with
outsourcing decisions.

Viewed through the lens of John Stuart Mill's (1863) elaboration of utilitarianism, managers
may unwittingly prioritize lower-order pleasures (cost savings, technological access) without
giving due consideration to higher-order pleasures related to employee well-being, loyalty, and
the long-term reputation of the firm. Mill's emphasis on qualitative distinctions in pleasures
suggests that a comprehensive utilitarian analysis should weigh both quantitative benefits and

qualitative aspects of potential harm. This one-sided approach may neglect crucial elements
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of human well-being, employee satisfaction, and ethical considerations, reflecting an
incomplete use of utilitarian principles in the decision-making process.

An analysis through the lens of Aristotle (1934) in the context of outsourcing decisions would
emphasize the need for a virtuous and balanced approach that considers both benefits and
potential drawbacks. Aristotle would encourage managers to consider not only the immediate
benefits but also the long-term implications, thereby promoting a virtuous decision-making
process. The risks associated with outsourcing, such as strained relationships and loss of
competitive advantage, would be seen by Aristotle as challenges requiring a prudent and
balanced response. The Aristotelian perspective encourages managers to consider the ethical
dimensions, fostering loyalty and motivation among employees and recognizing the potential
negative impact on the company's reputation. This would involve a comprehensive
assessment that looks beyond the immediate benefits, acknowledging the ethical
responsibilities to employees, the company's reputation, and the wider consequences of

outsourcing decisions.

- Rationality and Subjectivity in Clinical Trial Outsourcing Decisions

According to the social scientist Herbert Alexander Simon, who introduced a concept of
decision making based on the notion of bounded rationality in the 1950s, individuals are
regularly faced with the need to make decisions in different contexts. In reality, perfect
rationality is rarely displayed in behavior. Simon argues that internal and external conditions
constrain individuals' cognitive abilities, leading them to make only some of their decisions in
a fully rational manner (Simon,1955). Factors such as incompetence, incomplete information,
or insufficient time to gather the necessary information are among the reasons why people
often make suboptimal decisions compared to what they could achieve under ideal conditions.
Furthermore, Simon argues that behavior is rationally constrained when people stop searching
for alternatives simply because they are satisfied with the solution they have found, regardless
of whether a better one could be discovered (Simon,1955). Even when people make quick
decisions without considering all the available information, they are still operating within the
bounds of rationality as defined by Simon (Simon,1955). Importantly, this perspective refrains
from making judgments about the quality of decisions. Thus, according to Simon, decisions
made with bounded rationality may be entirely appropriate in certain circumstances
(Simon,1955). Simon's concept of bounded rationality, where managers seek a satisfactory
solution with limited information, resonates with Hume's recognition of cognitive limitations and
the impossibility of justifying future predictions based on past experience alone.

Oliveira (2007) suggests that the model encourages consideration of all available alternatives
and promotes logical decision making based on objective data, assuming that individuals

operating within this framework are rational actors motivated to optimize outcomes.
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Critics argue that the model oversimplifies decision-making by neglecting unquantifiable
factors such as intuition, desire, and ethical concerns. They contend that it makes unrealistic
assumptions about individuals' ability to process information and act rationally and fails to
account for cognitive limitations and resource constraints.

According to the literature (Weber,1964), there are different types of rationality. Substantive
rationality focuses on goal-directed decision making that prioritizes outcomes. It evaluates
whether the outcome is desirable and reasonable, drawing on values and experience
(qualitative data) rather than relying solely on objective measures. While decisions may be
described as rational in hindsight, it is difficult to determine whether the decision was actually
made as described. Simon (1959) proposed that managers are "satisfiers" who seek the first
satisfactory solution based on limited information (bounded rationality). Familiar and less
complex decisions are often well planned, while unfamiliar or complex decisions pose greater
challenges to decision makers and may appear unplanned (Miller et al.,2002).

Consider a scenario where a sponsor has a new clinical drug candidate with only preclinical
data available and decides to outsource clinical trials. In this case, the sponsor's managers are
relying on "limited" information/data collected by others in the past (preclinical literature,
competitors' experience...etc.) and have to make a more subjective decision based on the
available external data. This is consistent with Hume's observation that "all our experimental
conclusions proceed from the supposition that the future will conform to the past". According
to Hume (1748), such reasoning "cannot be justified by logic alone".

To make informed decisions, it is not enough to rely solely on past data from one's own
company or similar data from other companies. Therefore, scientists and managers need to
actively identify relevant future factors that may influence science, business, and the market.
This up-to-date information should form the basis of the outsourcing decision. In addition,
outsourcing managers should maintain close communication with operational staff who have

the most up-to-date information to ensure successful implementation.

- The Role of Subjective Political Opinions in Management Decisions

Sometimes, managers make outsourcing decisions based on their personal political views
rather than on rational grounds, and this can have significant implications for the organization
(Cohen et al.,1972). For instance, during an evaluation of outsourcing opportunities, an
operational team conducted technical assessments in various countries and ranked vendors
based on their expertise and equipment. Surprisingly, despite ranking a vendor from an
Eastern European country as the top choice, the manager responsible for selection rejected
them solely based on the region's socialist past, favoring a vendor from a Western European
country instead. However, later on, the same manager decided to outsource to the previously

rejected Eastern European vendor for a difficult trial without providing any additional reasons.
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This example highlights the fact that managers' decisions are not always driven by rational
factors but can be influenced by subjective interpretations and personal biases. Managers may
make judgments and then attempt to rationalize their decisions using reasons and facts, often
struggling to provide a clear and convincing explanation for their choices. This decision-making
process aligns with Cohen et al., (1972) description, where managers encounter difficulties in
understanding the sequence of decisions, influential factors, and the rationale behind
contrasting decisions. Such subjective decision-making based on political opinions can be
risky and detrimental to the company, as personal biases, emotions, and beliefs may not align
with the actual needs of the organization.

Moreover, decisions influenced by subjective political opinions are likely to be less effective
and sustainable compared to those based on objective data and sound reasoning.

Leaders can draw insights from the works of Denise M. Rousseau (2006) and Talbot-Zorn
(2017), who emphasize the importance of evidence-based decision-making and the need to
challenge personal biases to make informed and effective decisions. By acknowledging the
limitations of subjective political views and striving for rationality, managers can ensure that
their decisions align with the best interests of the organization and contribute to its long-term
success.

Rousseau would likely criticize such subjective decision-making as jeopardizing the well-being
of the organization by prioritizing personal biases over objective assessments and the
collective good (Rousseau,1762). The manager's struggle to provide a clear and convincing
explanation for the choices made is consistent with Rousseau's concern about decisions that
lack transparency and coherence. Overall, Rousseau's philosophy would advocate a decision-
making process that prioritizes rationality, transparency, and the common good, rather than
being influenced by personal political views that may not be in line with the real needs of the
organization. So, to mitigate the impact of personal bias, leaders must cultivate a culture of
evidence-based decision-making that challenges subjective interpretations and encourages
critical thinking. By prioritizing rationality and the common good over personal preferences,
leaders can ensure that decisions are made in the best interests of the organization and

contribute to its long-term success.

- The Ethics of Temporal Trade-offs: Rethinking Outsourcing Through Philosophical Lenses

The prevailing one-sided view of outsourcing, motivated by management's short-term
strategies and the pursuit of immediate cost savings, often neglects the comprehensive
analysis of potential long-term risks. This neglect of risk analysis is contrary to the philosophy
of Hans Jonas, who emphasized the ethical imperative of responsibility in considering the
consequences of human actions. Jonas argued for the need to thoroughly assess risks and
contemplate worst-case scenarios, advocating for a more responsible approach that takes into

account the well-being of present and future generations (Jonas,1979).
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This approach can be exemplified by a scenario in which a pharmaceutical company faces a
senior management vacancy, and a candidate proposes outsourcing most activities to
expedite a phase lll trial in a challenging indication within a two-year timeframe, aiming to
achieve a 25% reduction in trial costs. In return, the candidate receives a bonus, and the
company establishes annual targets. In Scenario 1, the newly appointed manager prioritizes
meeting short-term objectives and exerts pressure on the trial team to hasten the ongoing
phase 2 trial without ensuring the quality and sufficiency of the data. Despite promising results,
the manager fails to request further evidence or critical data review, merely instructing the team
to prepare for the Phase 3 trial. This scenario exemplifies the one-sided approach to
outsourcing decisions, in which short-term goals overshadow the need for data integrity and
quality. In Scenario 2, the trial team presents unfavorable results indicating that proceeding
with the Phase Il trial lacks clear data support. However, the manager rejects the team's
assessment, disregards the scientific facts, and decides to continue the process by
outsourcing most of the activities at high cost, namely the development of a new drug with a
timeline of 8-10 years and costs running into hundreds of millions of euros. Throughout the
process, the manager puts pressure on the team and advocates the development of the drug
to stakeholders. However, the manager leaves the company 1.5 years before the final results
of the trial are available and receives the bonus (regardless of the outcome of the trial). The
trial encounters numerous difficulties, resulting in financial losses and eventual termination. As
a result of the negative trial results, the company faces significant losses (several million
euros), leading to a reorganization and a reduction in the number of employees. The newly
appointed manager, who joined the company 1.5 years before the trial was completed, is
absolved of responsibility for the failed trial because the decision was made by the previous
manager, who has since left the company. Consequently, the new manager initiates the
identification of past decision errors, communicates plans for innovative methods to avoid such
errors, and promises and ensures improvement based on the lessons learned. The cycle
repeats itself with the announcement of the start of development of a new, highly promising,
best-in-class project that will take another 8-10 years and cost millions. The high risk of this
new project is not an obstacle for the current manager, who knows that he will leave the
company before the results of the study are known, and that he will get the bonus anyway,
regardless of the results of the study. This opportunistic managerial behavior disregards
scientific rigor and patient safety, pursuing only its own personal interests at the expense of
ethical considerations and the well-being of both the scientific process and those it aims to
benefit. Both scenarios illustrate the manager's decision-making reflecting a "satisfier"
approach in the first scenario and opportunistic behavior in the second, with a focus on desired

outcomes without due consideration of potential risks and long-term sustainability. Such short-
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term strategies, driven by personal incentives and annual targets, compromise scientific rigor
and patient safety.

To ensure informed decision-making, managers should adhere to the principles put forth by
Hans Jonas (1979), which involve analyzing potential risks and considering the least favorable
scenario when faced with uncertainty. Factoring in the worst-case scenario during evaluations
assists managers in preparing for potential challenges and making sound decisions. Short-
term strategies, including outsourcing clinical activities, may yield immediate financial benefits
but carry significant long-term risks and consequences. Such strategies can jeopardize patient
safety, compromise data integrity, and undermine the overall reputation of the company and
industry. To mitigate these risks, managers should prioritize ethical behavior, sustainability,
and risk management. This includes investing in research and development, prioritizing patient
safety and scientific accuracy, and fostering transparent communication with stakeholders. By
adopting a long-term perspective and considering the well-being of employees and the future
of the company, responsible managers can build sustainable success. Therefore, managers
should be capable of looking beyond short-term gains and considering the broader
implications, including ethical considerations and the long-term consequences for the
company, employees, and partners/stakeholders. Only through such comprehensive and
responsible decision-making can managers safeguard the integrity, reputation, and
sustainability of the organization.

In the context of Rousseau's philosophy (1762) the outsourcing decision scenarios described
reflect a departure from the principles of the "general will" and the collective interest. Rousseau
advocated decisions that prioritize the common good over personal interests, and the
managerial behavior described deviates from this perspective. Furthermore, the lack of
accountability for the manager's actions, facilitated by the cyclical repetition of opportunistic
decisions, highlights a systemic problem within the capitalist structure. Rousseau emphasized
the importance of transparency and accountability in decision-making, ensuring that individuals
are held responsible for their actions in the interest of the collective good.

From a Karl Marx perspective (1867), the scenarios depicted in outsourcing decisions
exemplify a capitalist framework wherein short-term gains and personal incentives supersede
long-term sustainability and ethical considerations. The pursuit of immediate cost savings and
meeting annual targets becomes a driving force, in line with Marx's (1867) critique of
capitalism's emphasis on profit maximization. The manager's role exemplifies the prioritization
of desired outcomes without due consideration of potential risks and the long-term impact on
staff, patients, and the organization itself. The emphasis on meeting annual targets and
receiving bonuses creates a hierarchical structure that prioritizes individual gain to the
detriment of staff wellbeing and the long-term sustainability of the organization. The portrayal

of the manager's actions, such as pressuring the trial team and disregarding scientific facts,
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resonates with Marx's critique of the capitalist mode of production, where the pursuit of profit
can lead to exploitation and a disregard for the wider social impact. The cycle of decision-
making, characterized by repeated opportunistic behavior and a focus on short-term gains,
echoes Marx's concept of historical materialism, where economic interests drive societal
change and decision-making processes. Furthermore, the lack of accountability for the
manager, who leaves the company before the trial's outcome, highlights a systemic problem
within the capitalist structure that allows individuals to escape responsibility for their actions
while perpetuating a cycle of exploitative decision-making. In addition to Marx's critique of
capitalism, the scenarios also illustrate the alienation of decision-making from workers and the
scientific process. In_Scenario 1, the manager, driven by personal profit and acting as a
"satisfier", neglects scientific rigor and data quality, contributing to the alienation of the trial
team from the decision-making process. In_scenario 2, the opportunistic (profit-seeking)
behavior of ignoring unfavorable results further alienates the decision-making process from
scientific evidence, patient safety and ethical considerations. From the perspective of Marx
(1867), the short-term strategies, including the outsourcing of clinical activities, perpetuate the
cycle of exploitation and alienation inherent in capitalist structures, namely the prioritization of
profit maximization over the well-being of individuals and the long-term health of the
organization.

Having thoroughly examined the ethical and philosophical dimensions of clinical trial
outsourcing, the next chapter will address the critical aspect of knowledge processes within

this framework.
7. Mastering Knowledge Management in Clinical Research Outsourcing

In the intricate and ever-evolving landscape of modern business, particularly in the realm of
clinical research and early drug development, knowledge has emerged as more than just a
tool; it is a profound and strategic asset that shapes the trajectory of organizations. This section
explores both the philosophical and practical dimensions of knowledge in decision-making
processes, with a specific focus on the specialized and knowledge-intensive fields of clinical
research and strategic outsourcing. This chapter begins by challenging the simplistic view of
knowledge as a static collection of facts. Instead, it presents knowledge as a dynamic and
living construct, a fusion of data, experience, and reflective understanding that forms the
bedrock of informed and effective decision-making. The interplay between explicit knowledge
which is codified and easily transferred and tacit knowledge which rooted in personal
experience and intuition and lies at the heart of strategic decisions that drive innovation and
secure competitive advantage.

Drawing on foundational theories from philosophers like Polanyi, who emphasized the tacit
dimension of knowledge, and Locke, who underscored the empirical roots of understanding,

the chapter bridges these philosophical insights with their practical implications in the business
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environment. It explores how organizations can leverage these diverse forms of knowledge to
enhance performance and maintain their edge in a competitive global market.

In the context of clinical research, the chapter examines the critical challenges of knowledge
management, particularly when organizations engage in outsourcing. It highlights the risks
associated with the potential loss of valuable tacit knowledge and discusses how companies
can navigate these challenges through collaborative environments and robust knowledge
management practices.

As the chapter progresses, it introduces the concept of "pre-knowledge" and its vital role in
guiding strategic decisions, especially in clinical research outsourcing. By understanding and
harnessing the experiential wisdom of seasoned researchers, organizations can ensure that
quality and innovation are preserved even in the face of change.

Ultimately, this section underscores the importance of knowledge as a strategic resource, vital
for driving innovation and securing long-term success. It invites readers to reflect on the
delicate balance between tradition and innovation in knowledge management, particularly
within the dynamic and highly regulated field of clinical research. By carefully managing the
interplay between established routines and new methodologies, organizations can position
themselves at the forefront of medical advances, ensuring both effective research and

meaningful innovation.

- Epistemic Dynamics of Strateqgic Success: The Interplay of Knowledge and Decision-Making

The concept of knowledge has been extensively explored in literature, resulting in diverse
definitions and perspectives. Authors often describe knowledge as a dynamic fusion of
information and experiential understanding, providing frameworks for assimilating new
experiences and information. (Liyanage et al.,2009; Davenport et al.,1998). Knowledge is
further defined as information held by individuals that, when combined with experience and
reflection, becomes a basis for action (Slaughter et al.,2002,2013). It encompasses skKills,
competencies, and accumulated practical expertise (Kogut et al.,1992).

In the business context, knowledge is understood as relevant information based on empirical
experience that enhances effective action (Alavi et al.,2000,1999; Leonard et al.,1995). While
the terms data, information, and knowledge are often used interchangeably, it is essential to
elucidate their meanings and distinctions. Data refers to discrete and measurable objective
facts, such as numbers, words, sounds, or images (e.g., sales data presented as numbers and
words). Information, conversely, is data that has been organized within a context and
transformed into a structured and meaningful form. Knowledge encompasses both data and
facts but goes beyond them, including subjective factors such as beliefs, values, and personal
experience (Roberts,2007; King et al.,2001). It is the ability to utilize information productively

and take effective action, acquired through understanding and interpreting information.
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Knowledge is characterized by its fluid and iterative nature, rather than being a static endpoint
(Jashapara,2004; Kock Jr et al.,1996).

According to Polanyi (1962,1966), knowledge is not merely a set of explicit, codified
information but also includes implicit, unspoken, and personal elements. Polanyi argued that
much of what we know is tacit knowledge, which is difficult to articulate or transmit explicitly.
This type of knowledge is deeply rooted in personal experience, skill, and intuition. For
example, a skilled craftsman may possess a wealth of tacit knowledge about their craft that is
challenging to convey in written or verbal form but is crucial to their expertise. In his work,
particularly in his book "The Tacit Dimension" (1966), Polanyi emphasized that personal
involvement and commitment are essential aspects of knowledge. He believed that individuals
have a personal and subjective involvement in the process of knowing, and that this subjective
element is inseparable from knowledge itself.

Collins suggests that knowledge, especially scientific knowledge, is socially constructed, and
scientific facts are not merely objective truths waiting to be discovered. The development and
acceptance of scientific facts are influenced by social interactions, negotiations, and shared
practices within the scientific community. It is, therefore, dependent on social processes,
interactions, and negotiations within scientific communities (Collins,2010,1981).

Nietzsche might view scientific knowledge as one of many interpretations of reality, shaped by
the values and interests of the dominant social group. He might argue that scientific truths are
often used to reinforce power structures and suppress alternative perspectives
(Nietzsche,1968).

John Locke, in his works such as "An Essay Concerning Human Understanding," (2008,
originally published in 1689) posits that knowledge originates from sensory experiences and
reflection. He suggests that the mind at birth is a tabula rasa, or blank slate, and that knowledge
is acquired through the accumulation of sensory impressions, which are then reflected upon
and abstracted into ideas. Locke emphasizes the role of empirical observation and
experimentation in the acquisition of knowledge, arguing that it forms the foundation of human
understanding.

Various published works have described different types of knowledge as follows: "know-how"
refers to knowledge gained through practical experience and encompasses everything a
person knows how to do but may not have explicitly articulated or recorded. It represents
procedural or practical knowledge, explaining how to perform certain tasks. "Know-that"
pertains to explicit, codified knowledge acquired through proven facts (e.g., knowing that Berlin
is the capital of Germany). "Know-what" is developed through learning by using or applying
knowledge. "Know-why" involves learning through experimentation and scientific processes.
"Know-who" is acquired through communication and interaction with others (Alavi, 1997, 2000;
Arrow,1965a; Argote et al.,1990; Rosenberg,1982,1994; Nonaka et al.,1995; Leonard,1995;
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Nonaka,1994). According to Alavi et al., (2001), know-how and know-what (implicit, codified,
fact-based knowledge) aid in making better decisions. Know-what specifies the appropriate
actions to take when faced with specific stimuli. For instance, a manager with know-what
knowledge can determine the most suitable product for a given situation. Know-how, on the
other hand, involves knowing how to decide on an appropriate response based on experience
or previously known data. Know-how knowledge is necessary when the relationship between
stimuli and responses cannot be answered by know-what knowledge.

To further illustrate these concepts, let's consider the case of a patient seeking medical help
for back pain from a doctor to exemplify the concept further. The doctor's "know-how" enables
them to diagnose the specific ailment, such as radiculopathy, a condition where nerve cells
malfunction. The doctor's ability to assess symptoms and prescribe appropriate treatment
represents the "know-what." The patient's information includes various factors like gender,
age, symptoms, and vital signs, among others. The recorded diagnosis and treatment report
constitute the "data" in this scenario.

When considering the knowledge process in outsourcing, it is important to recognize two key
dimensions of knowledge: explicit and tacit (Nonaka, et al.,1995). Explicit knowledge can be
easily articulated, communicated and stored in accessible media such as manuals, reports,
diagrams and procedures. It can be codified and transferred using formal language or symbols
(Collins, 2010; Kumar et al., 2009; King, 2007; Inkpen, 2000), making it easier to transfer from
sponsor staff to suppliers and vice versa.

On the other hand, tacit knowledge is subjective and acquired through experience. It is difficult
to codify and resides in an individual's mind and includes insights, experiences, intuitions,
hunches and intuitive feelings (Collins,2010; Jashapara,2004; Liyanage et al.,2009;
King,2007), making it much more difficult or perhaps impossible to transfer. For example, an
experienced cardiologist can identify heart or lung function simply by interpreting their sounds
and vibrations through a stethoscope, demonstrating the importance of tacit knowledge.
However, the cardiologist cannot explain how he or she recognizes the sounds and vibrations
and distinguishes between a healthy person and a patient, making the transfer of such
knowledge difficult, if not almost impossible.

Knowledge therefore plays a key role in a company's performance and success, serving as a
powerful tool for developing sustainable capabilities that cannot be easily imitated by
competitors and ensuring survival in a competitive marketplace. These knowledge-based skills
are essential for improving decision-making, stimulating innovation and promoting continuous
development. In addition, an organization’s ability to use its knowledge assets effectively can
give it a distinct competitive advantage, enabling it to adapt to changing market conditions and

stay ahead of the competition.
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- Theoretical and Practical Insights into Knowledge Management in Clinical Research

Understanding the impact of knowledge on companies has become a significant issue since
Drucker (1999) highlighted that knowledge, rather than physical assets, is now the main driver
of economic growth. In a knowledge-based economy, a company's most valuable resource is
the information it possesses, providing a competitive advantage (Grant, 1996). This is evident
in clinical research, where the ability to harness and apply the latest medical advances and
treatment protocols can significantly impact the success of healthcare companies.
Knowledge management suggests that a company's most valuable resource is its knowledge.
however, the idea that tacit knowledge can be transformed into explicit knowledge has
influenced knowledge management theory (Nonaka et al., 1995).

In clinical research, this debate may revolve around the balance between documenting
research findings and preserving the experiential knowledge of experienced researchers.
Efficient knowledge management in clinical research involves streamlining communication
channels between researchers, ensuring prompt dissemination of the latest findings, and
utilizing technological tools for data analysis and interpretation. Transferring practical know-
how, such as 'best practices,' is a challenge perceived as complex and difficult to share,
whether between companies or within different parts of the same company (Venkitachalam et
al., 2012).

In understanding knowledge management, there are two prevailing views: one that perceives
knowledge as an asset to be stored and managed akin to documents and databases, and
another that regards knowledge as a dynamic process, emphasizing its creation and
dissemination within social contexts (Empson, 2001; Davenport et al., 1998). The asset view
typically prioritizes explicit knowledge documented in standardized procedures, documents,
and databases but may overlook the significance of tacit knowledge, implicit insights and
expertise embedded in individuals' experiences (Mentzas et al., 2003).

Conversely, the process view of knowledge management sees knowledge as continually
evolving and shaped by social interactions within an organization. It highlights the importance
of informal networks, communities of practice, and collaborative activities in fostering
knowledge creation and sharing. This perspective recognizes both explicit and tacit knowledge
as essential components in organizational learning and innovation, emphasizing methods such
as knowledge-sharing platforms, mentoring programs, and cross-functional collaboration to
facilitate the exchange of knowledge among employees.

To illustrate, let's examine a pharmaceutical company conducting a Phase Il clinical trial for a
novel drug targeting a specific metabolic pathway in a common chronic disease. The research
team comprises clinical pharmacologists, medical doctors, pharmacists, and regulatory

specialists, each contributing unique expertise.
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For instance, the team implements standardized protocols for patient recruitment, data
collection, and adverse event reporting to ensure consistency across multiple research sites.
They also utilize electronic data capture systems for efficient data management and analysis,
enabling real-time monitoring of trial progress and safety outcomes.

Throughout the trial, challenges related to drug interactions, dosing adjustments, and adverse
reactions arise. The team addresses these challenges through multidisciplinary discussions
and consultation with external experts. By fostering collaboration and knowledge-sharing, they
identify solutions and adapt trial protocols to optimize patient safety and study outcomes.

The team behind clinical pharmacology acknowledges the importance of tacit knowledge,
which is often acquired through years of experience and intuition. Experienced
pharmacologists use their clinical judgment to interpret data and assess drug interactions,
making it essential to capture and transfer this knowledge. To achieve this, the team
emphasizes mentorship and peer-to-peer learning among its members.

However, as pharmaceutical companies increasingly outsource aspects of their clinical
research, there is a risk of losing valuable knowledge and skills. When tasks are delegated to
external providers, there is a risk of fragmentation of expertise, as different vendors may not
have the same level of understanding or experience with the specific nuances of the research
project. For instance, A* may have experience in a particular area, while X* may not, this can
make it challenging to transfer tacit knowledge from one party to another.

One of the main challenges of outsourcing is that the sponsor representative (A*) is not directly
involved in daily activities and cannot build new knowledge. Instead, new knowledge is built by
the vendor representative (X*), making it difficult to strike a balance between documenting
established protocols and fostering a collaborative research environment. This is crucial for
advancing medical knowledge and improving patient outcomes.

As the outsourcing process in clinical research is complex, people-centric, and asset-intensive,
ongoing discussions persist regarding the most effective paradigm for managing knowledge in
this context. To bridge the gap between the knowledge held by the sponsor representative and
the vendor representative, it is essential to implement structured knowledge transfer
mechanisms, foster regular communication channels, and ensure that key insights and
learnings are captured and disseminated effectively across the research team.

By addressing these challenges and adopting effective knowledge management practices
within the outsourcing process, clinical research organizations can better leverage their
collective expertise and experience to drive innovation, enhance patient outcomes, and

ultimately advance medical science.
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- Philosophical Insights on Routines and Pre-Knowledge in Clinical Research Qutsourcing

Most business activities are guided by routines, established ways of doing things (March,
1981). These routines store vital coordinating information through practical experience,
creating a collective memory developed through action and retention.

In clinical research, routine processes for conducting trials and analyzing data become
embedded in the organization, shaping the collective expertise of researchers and scientists.
Each step, such as patient recruitment, data collection, analysis, and reporting, is meticulously
planned and executed, drawing on the collective expertise of the organization. These routines
streamline the research process and contribute to the overall quality and reliability of study
results.

Different coordination routines significantly impact variables such as cost, turnaround time, and
quality (Teece et al., 1997). The organizational context, including equipment, structures, and
the working environment, contributes to order, consistency, and shared experience (Penrose,
2009; Nelson et al., 1982). Knowledge is associated with routine activity and includes feedback
and correction mechanisms when deviations occur (Barnes, 1977). Company routines,
including forms, rules, procedures, and strategies, define and guide the company, even amid
staff turnover (Levitt et al., 1996). Practical knowledge, such as know-how, reflects well-
practiced skills and routines (Singley et al., 1989).

The design of company routines, akin to a script, has the potential to improve firm performance
(Inkpen et al., 1995). However, articulating and communicating the tacit knowledge held by
individual actors can be challenging. Therefore, the corporate knowledge, shaped by historical
choices, is often difficult to replicate or modify. This presents a challenge in presenting a
coherent view of the whole enterprise and can be a potential problem in outsourcing.
Companies often rely on internal information (Nelson & Winter, 1982) because external
information may not meet the firm's needs. The not-invented-here syndrome (Macdonald,
1995) can foster insularity and inhibit opportunities for growth and collaboration. Despite these
challenges, external pressures can change the meaning of corporate routines and influence
decisions about outsourcing and insourcing.

The success of outsourcing in various industries, including manufacturing and IT, has led
companies to outsource research and development (R&D) activities as well (Smith, 2020;
Jones et al., 2019). This practice provides access to specialized expertise and optimizes
resource utilization (Brown & White, 2018). For example, a pharmaceutical company may
outsource certain R&D activities for clinical trials to a specialized provider, allowing the
company to access specific skills, save costs, and reduce time to market (Johnson et al.,
2021).

While established routines play a crucial role in maintaining quality and efficiency, they must

be complemented by the expertise and knowledge of experienced professionals to maximize
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the benefits of outsourcing. This brings us to the concept of "pre-knowledge" and its
significance in the clinical research outsourcing context.

The decision to outsource activities in early clinical research reflects the deterministic approach
of decision-makers (responsible managers), who base their choices on experiences and
practices observed in other industries or late-stage clinical research. The idea is that if
outsourcing works in other industries, it should work in early clinical research as well.

The Vendor possesses a diverse pool of experts capable of conducting various clinical trial
activities. Therefore, the strategy for outsourcing in clinical research is to use the pre-
knowledge of experienced scientists to oversee activities carried out by providers (Miller &
Johnson, 2017). "prior-knowledge" refers to the background knowledge and expertise that
guides research approaches and decision-making (Robinson, 2016). In the context of
outsourcing, pharmaceutical companies can use the pre-knowledge of senior researchers to
monitor activities outsourced to vendors to ensure adherence to regulatory standards and
scientific rigor, reducing the risk of data integrity issues and protocol deviations (Garcia &
Martinez, 2018).

However, prior knowledge needs to be updated through continuous learning and the
development of tacit knowledge to remain competitive in fields such as clinical research, where
knowledge is constantly evolving (Thomas & Roberts, 2020). Daily work activities contribute
to the enrichment of existing knowledge and expertise, enabling adaptation to new challenges
and continuous innovation (Clark & Turner, 2017). Involving experienced scientists in the
oversight of outsourced research activities offers benefits such as enhanced quality control,
efficient resource utilization, and potential cost savings (Taylor & Parker, 2021).

In summary, integrating well-established company routines with the pre-existing knowledge of
experienced scientists is crucial in the context of clinical research outsourcing. The effective
use of these routines, combined with the oversight of knowledgeable senior scientists, ensures
that quality and scientific rigor are maintained. By addressing these challenges and seeking
effective knowledge management practices within the outsourcing process, clinical research
organizations can better leverage their collective expertise and experience to drive innovation,

improve patient outcomes, and advance medical science.

- Navigating Epistemic Currents: Knowledqe, Innovation, and Competitive Advantage

Numerous studies underscore the significance of knowledge resources in achieving
competitive success and enhancing company performance. These resources have
consistently shown to improve efficiency, foster innovation, and positively impact quality and
financial performance indicators (Argote,2013; Grant,1996,2006; Nonaka,1994; Dyck et
al.,2005; Smith et al.,2005; Darr,1995; Hatch et al.2004; Wiklund et al.,2003; Wang et
al.,2009).
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When examining the influence of knowledge within drug development companies, it becomes
apparent that the unique expertise and collaborative efforts of individuals significantly shape
organizational dynamics (Crane et al.,2014). Whether it's a software development team
synergizing or a clinical research team harmonizing, the fusion of specialized knowledge and
tacit understanding contributes immensely to team success. This collaborative application of
knowledge spans multiple domains, from coding techniques in software development to the
fusion of medical expertise with research methods in clinical drug development.

For instance, in clinical research, individuals' distinct contributions not only define a company's
ethos but also drive its accomplishments. The collective application of knowledge in this realm
entails integrating medical acumen with research protocols, with success hinging on
researchers' tacit knowledge of experimental intricacies and data interpretation nuances
(Crane et al.,2014).

However, a significant challenge lies in the tacit nature of much of this knowledge; it's not
explicitly articulated but deeply ingrained. Consider a master chef crafting a signature dish -
their culinary finesse isn't just a set of instructions but a blend of skills and intuition
(Polanyi,1958; Crane et al.,2014). Polanyi contends that all knowledge, even formalized rules,
rests on personal judgment, challenging the notion that our minds are mere rule-bound entities.
This concept is exemplified in various domains, from musicians playing by ear to entrepreneurs
driven by passion and intuition (Penrose,2009).

Polanyi's distinction between tacit and codified knowledge illustrates how learning, like riding
a bicycle, progresses from explicit rules to tacit skills over time (Crane et al.,2014). Routines
and skills in organizations transcend individual capabilities, as seen in orchestras where
collective tacit knowledge enhances performance (Felin et al.,2004). Organizations depend
heavily on the knowledge and skills of their employees; for instance, a cutting-edge biotech
company relies on researchers with complex knowledge of genetic coding. When researchers
leave, the company faces a gap in this specialized, tacit understanding (Crane et al.,2014).
Understanding this distinction is crucial for effective knowledge management and addressing
the challenges of tacit knowledge transfer. For example, a multinational company developing
a new product may have explicit knowledge of product design specifications, but it's the tacit
knowledge of problem-solving strategies and creative insights within the product development
team that provides a competitive advantage (Crane et al.,2014).

Company knowledge resources are considered dynamic capabilities essential for adapting to
evolving business landscapes. These socially complex and heterogeneous capabilities are
challenging to imitate, playing a pivotal role in establishing sustainable competitive advantage
(Ning et al.,2006; Lacity et al.,1995,2012). According to the knowledge-based theory, a
company's ability to develop, acquire, integrate, and utilize knowledge creates unique and

hard-to-replicate resources, providing strategic superiority (Grant,1996). Consequently,
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companies, including clinical development firms, concentrate on developing core knowledge
competencies while outsourcing non-core activities to thrive in a competitive global market
(Potkany,2008; Kirchner,2006; Li-Hua et al.,2007). However, the rapid evolution of technology,
particularly in clinical research, necessitates continual restructuring and adaptation. While
outsourcing certain activities to specialized vendors can enhance efficiency and reduce costs,
it also risks losing valuable experiential knowledge (King,2007; Lau et al.,2006). Decision-
makers often prioritize short-term gains, neglecting the long-term consequences of knowledge
loss (Willcocks et al.,2004). For example, when a sponsor outsources a crucial clinical
pharmacology component essential for the company's competitiveness, short-term financial
gains may seem appealing. However, the long-term repercussions of this decision can be
severe, potentially jeopardizing the company's future competitiveness and even leading to
bankruptcy. As a result of outsourcing, the capabilities to “know more than competitors” are
nurtured within the vendor company instead of being retained within the sponsor's site. This
dynamic shift in knowledge cultivation can inadvertently weaken the sponsor's strategic
position in the long run. In conclusion, knowledge comprises not only explicit elements but also
tacit components deeply embedded in organizational practices and expertise. This specificity,
along with the challenges of imitation, underscores the strategic importance of knowledge for

organizations, significantly contributing to competitive advantage.

7.1 Knowledge Dynamics in Clinical Research: A Strategic Imperative

Within the domain of knowledge-based methodologies, companies possess a distinctive
capacity to generate and disseminate valuable insights that transcend traditional market
mechanisms. By replicating these experiences, firms promote effective communication and
understanding of relevant knowledge, giving them a competitive advantage in the marketplace
(Kogut et al,1992; Nonaka et al,1995; Conner et al,1996; Spender,1998; Loasby,1999). The
prevailing view is that companies excel in knowledge creation relative to the market because
they engage in activities that contribute to the development and production of innovative
knowledge (Penrose,2009).

To illustrate these points, let's take an example from the field of clinical research. Consider a
pharmaceutical research company (PH*) specializing in the development of treatments for
neurological disorders. Over the years, the PH* company has been actively involved in
conducting clinical trials for various drug candidates targeting conditions such as Multiple
Sclerosis (MS). As the PH* company progresses in its clinical research efforts, it accumulates
specialized knowledge in areas such as patient selection criteria, biomarker identification, and
trial endpoint measurements specific to neurological disorders. This accumulated knowledge
enables the PH* company's research and development teams to communicate more effectively
and understand the nuances of neurological drug development. Armed with internally

generated knowledge, the PH* company gains a competitive edge in the marketplace. When
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seeking partnerships, collaborations, or funding for new projects, the PH* company can
showcase its expertise, successful trial results, and refined insights gained from its unique
experience in neurological drug development.

According to competency-based and resource-based theories, knowledge embedded in
routines can include both core rigidities (Leonard-Barton,1992) and core capabilities (Teece et
al.,1997). While core capabilities can confer competitive advantage by being transformed into
products and services (Davenport et al.,1998), core rigidities represent the flip side, where
these same routines can hinder innovation and adaptation, thereby rarely conferring a
sustainable competitive advantage. Furthermore, such capabilities are often associated with a
specific facility or equipment of the company and result from the coordination of the individual
and functional expertise of the company (Nahapiet et al.,1998).

The knowledge of the company therefore functions as a coordination system involving various
factors, including the integration of cooperation and relationships from different functions,
technological applications, methods, and tasks to achieve productive performance (Nelson, et
al.,1982). For example, in the field of clinical research, knowledge is built up around the
recurring tasks performed by the pharmaceutical company, such as conducting clinical trials,
utilizing up-to-date technologies, and analyzing data by appropriate experts. Through the
reproduction of experience, communication, understanding of relevant knowledge, the
implementation of standardized protocols and data collection processes, a company may
develop a well-defined process for conducting clinical trials, which includes protocols for
recruitment, data collection, and analysis.

This accumulated knowledge provides a distinct advantage in the marketplace, enabling the
respective company to streamline its operations and bring new drugs to market efficiently
(Jones, et al.,2020). According to Penrose (2009), knowledge is an integral part of normal
business operations, generated through organizational routines and management processes
that reflect the history and experience of the company, which is perceived as a learning and
innovative entity. The company’s knowledge should therefore be discussed in terms of both
the skills of individuals, i.e., tacit knowledge, and the principles that structure and coordinate
individuals and teams, i.e., explicit knowledge. In the realm of clinical research, technology is
notably company-specific, however, the expertise related to particular applications, such as
advanced data analysis tools or specialized medical imaging software, isn't solely reliant on
documented information (explicit knowledge). It also heavily depends on the practical
experience, expertise, and insights of the researchers and technicians involved in clinical trials
(tacit knowledge). According to Powell (1990) and Nahapiet, et al., (1998) the companies are
characterized by routine organization and personal relationships that foster cooperation and

collective action.
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According to (Barnes,1977) "knowledge of social reality is in practice always related to social
points of view and interests and is therefore context dependent". However, it's important to
recognize that collective action extends to the group level, although knowledge-centered
strategies often emphasize knowledge creation at the company level and knowledge
accountability at the employee level. This approach therefore tends to neglect knowledge
dynamics at the group level (Wiig,1997).

The importance of internally generated knowledge therefore lies in its ability to drive innovation,
improve efficiency and secure a competitive advantage for clinical research organizations.
However, it is important not to overlook the potential risk of losing this competitive advantage

in the process of outsourcing clinical research.

- The Epistemic Balance: Tradition and Innovation in Clinical Research Knowledge

Management

In the realm of clinical research, the intricate balance between tradition and innovation is crucial
for effective knowledge management. Knowledge often evolves within the confines of company
routines, which are deeply ingrained and resistant to change (Henderson and Clark,1990).
This inertia is particularly evident in the tacit knowledge held by seasoned researchers,
encompassing the ability to discern subtle nuances in experimental procedures and interpret
unexpected results (Lam,2014). However, communicating, understanding, or transferring this
tacit knowledge proves challenging without active involvement from those immersed in its
creation, especially in the dynamic interdisciplinary environment of clinical research.

In this context the company's routines are intricate and have many layers, they typically include
standardized procedures for tasks like conducting clinical trials or data analysis. However,
these procedures are often treated as separate skills and may not fully integrate into the
broader organizational routines. The clinical research companies tend to rely on established
routines, developed through years of experience and refinement. The value of these routines
is often thought to diminish when transferred outside their original setting, echoing the ideas
of Collis&Montgomery (1995). Let's assume that the pharmaceutical company PH* has
developed complex and multilayered corporate routines over the years. These routines include
standardized procedures for conducting clinical trials and analyzing data. For example, when
PH* company launches a new drug, it follows a well-established protocol that outlines the steps
for recruiting patients, administering the drug, collecting data and analyzing the results. These
routines are fine-tuned through years of experience and continuous refinement based on the
company's past projects. Now let's imagine that PH* company decides to collaborate with a
research institution RI* to conduct a joint clinical trial. The RI* is known for its innovative
approach to research and this collaboration brings PH* company well-established routines into

a new environment.
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However, the researchers at the RI*, while recognizing the value of PH* company’s experience,
bring their own methodologies and procedures. Here, the value of PH* company's routines,
which were effective in their original environment, may face challenges when transferred to
this new collaborative project. The standardized procedures that worked seamlessly within PH*
company's internal structure may need to be adapted to fit the different methodologies of the
collaborating with RI*. Therefore, the challenge is to strike a balance between using the
established routines that have worked for PH* company and being open to adaptation in a
collaborative and diverse research environment. This tension highlights the delicate interplay
between established routines and the need for flexibility when engaging in collaborations or
transferring knowledge to new contexts in clinical research.

According to Feldman (2003), this inertia (resistance) can limit flexibility and hinder adaptation
to changing research methods, resulting in knowledge routines that are based on outdated,
historically specific knowledge and arbitrary components that preserve artifacts of old
technology. Routines are often perceived as being opposed to flexibility, similar to individual
habits (Nelson, et al.,1982). Recognizing the value of new external information is crucial for a
company's ability to innovate. This capability is referred to as "absorptive capacity" and is
influenced by the company’s prior knowledge. This is particularly applicable when certain
functions or activities are outsourced, and even more so when outsourcing is terminated, and
activities are back in-house.

The concept of “absorptive capacity” becomes particularly important in clinical research
companies when dealing with new external information, especially when outsourcing specific
research functions or insourcing expertise. Absorptive capacity, as explained by Cohen and
Levinthal (1990), depends on the company’s prior knowledge and is critical for innovation. In
the clinical research landscape, collaborations and networks between companies contribute
significantly to the generation and sharing of knowledge, allowing firms with different
capabilities to enhance their research efforts. However, the context of clinical research
presents unique challenges, the unknown and unused productive services of resources
(Penrose,2009) become critical considerations. For example, a drug development research
company may discover innovative ways of using its resources, such as advanced laboratory
equipment or specialized data analysis tools, to gain a competitive advantage. These
discoveries become part of the body of knowledge, changing the importance of resources and
influencing the course of research (Penrose,2009). Let's illustrate this with the following
example: Imagine a pharmaceutical company conducting clinical trials for a new drug to treat
a specific disease, such as a rare genetic disorder. The company invests heavily in state-of-
the-art clinical trial infrastructure, including advanced patient monitoring systems and
sophisticated data analysis tools. During clinical trials, researchers unexpectedly discover that

the drug not only effectively treats the targeted genetic disorder, but also shows promising
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results in improving the symptoms of a related, more common condition. This unanticipated
dual effect becomes a major breakthrough. In this context, the unexpected efficacy of the drug
in treating both the rare genetic disorder and the more common condition is a major discovery
during the clinical trials. This discovery adds to the body of medical knowledge and opens up
new possibilities for understanding the mechanism of action of the drug and its potential
applications in treating a wider range of conditions. The importance of the resources to the
pharmaceutical company automatically changes, as the advanced clinical trial infrastructure
initially designed for the specific rare genetic disorder now becomes even more valuable if the
company decides to explore additional clinical trials for the drug's use in the more common
condition. This breakthrough discovery influences the company's research strategy. Instead of
focusing solely on the original rare genetic disorder, the company may expand its research
agenda to include studies and trials related to the broader range of conditions that the drug
could potentially treat. This example illustrates how unexpected findings during clinical trials
reshape the company's understanding of the drug's therapeutic potential, leading to a shift in
resource prioritization and influencing the direction of future research efforts. This dynamic
process is consistent with the concept that discoveries become an integral part of the body of
knowledge and guide the direction of ongoing research. In the dynamic field of clinical
research, the need for technical and managerial skills is obvious, some competencies can be
purchased, others require time and investment to build through institutional arrangements.
Davenport&Prusak (1998) emphasize the importance of tacit knowledge, which includes the
skills and judgements of experienced workers. This is particularly important in clinical research,
where the interpretation of complex medical data and the design of effective research protocols
require the expertise of experienced researchers. As already mentioned, the company routines
in clinical research are not static, they evolve with experience and increasing knowledge of
productive possibilities. Changes in technology and methodology force adaptations, and the
introduction of new actors, such as external consultants or outsourcing partners, can bring
valuable insights. However, reliance on external sources should be balanced to avoid
dependency, especially in a field where internal knowledge of specific research contexts is
invaluable (Korac-Kakabadse et al.,1998).

In summary, the dynamics of everyday work in clinical research underscore the intricate
interplay between individual expertise, evolving knowledge landscapes, and the imperative for
adaptability amidst external pressures. This sector-specific perspective offers a nuanced
understanding of the challenges and opportunities in knowledge management within the
corporate context of clinical research. By using innovative knowledge management strategies
and fostering collaborative partnerships, companies in this sector can effectively balance

tradition and innovation, positioning themselves at the forefront of medical advances.

- The Synerqistic Fusion: Navigating Explicit and Tacit Knowledge in Clinical Research
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In the dynamic landscape of clinical research, innovation and progress are fundamentally
driven by the effective acquisition, dissemination, and application of knowledge (Chilton, 2000;
Davenport et al., 1998). The success of clinical research, particularly during the early stages
of drug development, hinges on the synergistic fusion of explicit and tacit knowledge. Explicit
knowledge, comprising codified, documented information such as research protocols, standard
operating procedures (SOPs), regulatory guidelines, and best practices—provides a structured
foundation for research activities (Hansen et al., 2001). Effective management of explicit
knowledge is crucial for ensuring standardization in clinical trial processes, contributing to the
reliability and reproducibility of research results (Lampel et al., 2000). Companies often invest
in robust knowledge management systems to efficiently organize, update, disseminate, and
preserve explicit knowledge (Davenport et al., 1998; Massey et al., 2002).

Conversely, tacit knowledge encompasses the intangible insights, skills, and understandings
gained through practical experience, often residing in the minds of individuals within the
organization (Polanyi, 1966). Tacit knowledge is nuanced and contextual, including the
unspoken expertise that experienced researchers bring to their roles. Interactions among team
members, shared experiences, and mentoring relationships contribute to the organic growth
of tacit knowledge (Polanyi, 1966; Speier et al., 2007). The synergy between explicit and tacit
knowledge represents the true strength of knowledge management in clinical research
(Davenport et al., 1998; Hansen et al., 2001). While explicit knowledge provides the framework
and guidelines, tacit knowledge contributes the human element, adaptability, and creativity
necessary for advancing research (von Krogh et al., 2000).

This interplay of explicit and tacit knowledge is evident in collaborative problem-solving,
innovative thinking, and continuous improvement embedded in the research culture. To
effectively manage clinical trial practices, it is crucial to understand how knowledge is
generated within the work process and how it circulates back into the system (Polanyi, 1966;
Argote et al., 2000; Simon, 1991; Sternberg, 1994; Crook et al., 2008; Coff et al., 2006). The
concept of focal and subfocal knowledge has profound implications, especially in fields where
tacit knowledge is significant, such as scientific discovery and artistic expression. This concept
challenges the traditional view that all knowledge can be made fully explicit and highlights the
importance of the unspoken, implicit dimensions of human understanding and learning.

In summary, Polanyi's concept of focal and subfocal knowledge underscores that our
understanding of the world involves both explicit, articulable knowledge and a deeper, tacit
understanding. The interplay between these forms of knowledge is central to how we acquire,
use, and communicate knowledge. Interpreting Albert Einstein's quote, "The only source of
knowledge is experience," through Polanyi's philosophy suggests that Einstein believed

understanding the world requires tacit knowledge. Similarly, Richard Feynman's quote, "What
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| cannot create, | cannot understand," aligns with the notion that tacit knowledge, acquired
through direct engagement and practice, plays a crucial role in deepening understanding.
The development, accumulation, and preservation of knowledge are critical assets for
companies. Knowledge and skills enable companies to improve processes, innovate new
products (such as medicines), and provide superior services, ultimately leading to enhanced
patient care and advancements in clinical research processes. To remain competitive and
sustainable, companies must effectively generate, manage, and utilize both explicit and tacit
knowledge (Nonaka et al., 1994, 2000, 2009; Minsoo, 2004). While the production and practice
of knowledge in clinical research may seem structured, it is influenced by individual meanings,
cultural backgrounds, professional training, motivation, emotional connections, and
accumulated experiences.

Tacit knowledge is particularly important for a company's success, with performance closely
linked to the level of existing tacit knowledge resources (Argyris, 1999; Shamsie et al., 2013).
Effective communication and networking across different functions enhance the distribution of
tacit knowledge, thereby protecting against imitation by competitors. The potential and value
generated by a company's tacit knowledge contribute to its competitive advantage and
sustainability (Winter, 1987; McEvily et al., 2002, 2012; Ambrosini, 2003; Coff et al., 2006;
Crook et al., 2008). Scholars emphasize the importance of developing tacit knowledge for a
company's growth and acquisition (Polanyi, 1962; Ambrosini et al., 2001; Berman et al., 2002;
D'Eredita et al., 2006; Nonaka et al., 2009; Shamsie et al., 2013).

Data suggests that the growth of companies depends on their ability to transfer tacit knowledge
from experienced employees to new recruits and relevant departments (Penrose, 2009; Kogut
et al., 1992; Coff et al., 2006). However, competitive pressures and market demands often
lead companies to outsource activities, resulting in missed opportunities for talent
development. This exacerbates the capability gap, prompting companies to hire external
experts or engage in mergers and acquisitions, which can diminish the focus on transferring
tacit knowledge internally (Whetten, 1987; Kim et al., 2011; Szulanski, 1996; Gupta et al.,
2000).

While both explicit and tacit knowledge play roles in a company, their transferability differs.
Explicit knowledge can be formally articulated and readily transmitted, whereas tacit
knowledge requires direct networking and social communication between individuals from
diverse functions. Tacit knowledge is thus a significant factor in the drug development process
and serves as a crucial determinant of competitiveness and sustainability for pharmaceutical
companies. Knowledge related to clinical trials is embedded in the social and cultural norms
governing work environments. Consequently, understanding the interactions of individual
knowledge and its impact on a company's development necessitates empirical research (Felin
et al., 2007; Foss et al., 2010).
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To navigate the complexities of clinical research successfully, sponsors should invest in the
development of tacit knowledge, recognizing and nurturing both explicit and tacit knowledge
to empower their teams (Nonaka et al., 2000). Fostering a culture that values individual
contributions, connects them to motivation, encourages longevity within the company,
promotes knowledge development, facilitates open communication, and embraces both
explicit and tacit knowledge is essential for advancing clinical research (Nonaka et al., 2000).
As clinical research technologies and methodologies evolve, recognizing and understanding
the synergistic relationship between explicit and tacit knowledge will be integral to sustainable
growth and success in the field (Nonaka et al., 2000; von Krogh et al., 2000).

During the clinical research process, some tacit knowledge becomes explicit and is
documented in study results, which can be submitted to regulatory authorities for drug
approval. In essence, while only explicit knowledge can be used or sold, tacit knowledge
remains the main driver for a company's sustainability and the production of further explicit
knowledge. Understanding and harnessing this symbiotic relationship will be crucial for
sustainable growth and success as the landscape of clinical research continues to evolve. By
investing in the development of tacit knowledge, fostering a collaborative and learning-oriented
culture, and embracing the dynamic interplay between explicit and tacit understanding,
companies can navigate the complexities of clinical research with confidence and drive

meaningful innovation in the field.

- The Epistemic Paradox: Navigating Innovation and Outsourcing in Clinical Research

Efficient and innovative clinical research requires a delicate balance between fostering internal
knowledge and managing the potential risks associated with outsourcing. In this dynamic
landscape, companies must navigate the complex interplay between driving innovation
through internally generated knowledge, developing their own resources, and the challenges
of outsourcing critical activities.

Penrose (2009) highlights that the entrepreneurial mindset is inherently focused on the search
for productive opportunities, where experience and knowledge are closely interwoven with the
unique circumstances of a company. This interaction emphasizes the importance of
considering both internal and external contexts when managing a company's resources.
Furthermore, Penrose (2009) argues that a company’s expectations, operating environment,
and interpretations are intimately linked to entrepreneurial decisions and the effective
management of internal resources.

In the context of clinical research, internal knowledge includes both the competencies of
individuals, such as the expertise of researchers and scientists, and the company principles
that structure and coordinate these individuals and teams. It includes explicit knowledge, such
as documented research protocols, and tacit knowledge, which is the implicit knowledge

gained through the experience and expertise of researchers (Brown, et al.,2018). Overall, in
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the field of clinical research, company knowledge plays a critical role in driving corporate
advantage and innovation. It enables companies to effectively navigate complex regulatory
environments, implement efficient research protocols, and develop cutting-edge medical
advances. The accumulation and use of knowledge within clinical research companies
contribute to their competitive advantage, as they are better equipped to produce and
disseminate valuable research results. The internally generated knowledge within a company
is seen as necessary to provide companies with the tools to create and allocate resources
efficiently. Knowledge structures consist of individual “mental frameworks”, which are
representations of people, things, and events, and ‘routine patterns”, which consist of
frequently occurring events stored in memory (O'Reagan, et al.,2000). Therefore, the
company-specific routines manifest themselves as “difficult-to-imitate combinations of
company, functional, and technological skills”, highlighting the importance of knowledge in the
process.

However, outsourcing of clinical trial activities by the pharmaceutical research company
(sponsor) can result in a significant loss of skills and capabilities. External outsourcing of
activities may contribute to a decrease in effective communication and understanding within
the company's research and development teams, as the accumulated knowledge from past
experience becomes inaccessible to the sponsor's researchers (staff). In addition, without
direct involvement in clinical trials, the sponsor may face challenges in addressing unforeseen
issues, optimizing trial protocols, and interpreting complex clinical data due to a lack of hands-
on experience. By outsourcing tasks that contribute significantly to the Sponsor company's
accumulated knowledge and expertise, e.g., in neurological drug development, the sponsor
risks losing its competitive edge in the marketplace. In the future, when seeking partnerships,
collaborations, or funding for new projects, the company may find it difficult to demonstrate its
expertise, successful trial results, and refined knowledge if these activities are outsourced,
potentially affecting its credibility. The outsourcing of clinical trial activities has the potential to
undermine the knowledge-driven approach by limiting the sponsor's direct involvement in
shaping innovative knowledge through hands-on experience. As a result, the core competence
developed by the Vendor (company in conducting clinical trials), particularly in neurological
diseases, may be at risk, as outsourcing these critical activities may result in the loss of
routines and practices embedded in the organization’s knowledge.

Furthermore, outsourcing may affect the sponsor's ability to allocate resources efficiently, as
the tacit knowledge associated with the coordination of clinical research activities may be lost
or diminished if such skills are developed by the vendor's researchers (vendor personnel). As
a result, externally outsourced tasks, such as the development of well-defined processes for
conducting clinical trials, may pose challenges in streamlining operations, potentially affecting

the sponsor's efficiency in bringing new medicines to market.
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In addition, outsourcing of clinical trial activities may weaken the sponsor's internal learning
and innovation capabilities, as the practical experience, expertise, and insights of researchers
and technicians involved in clinical trials are an integral part of the outsourced processes and
these activities are carried out by the vendor. Therefore, for a long-term sustainable strategy,
the sponsor should thoroughly review and assess all these issues and related risks before
finalizing the outsourcing decision, especially during early drug development research in
clinical trials. In essence, the interplay between internal knowledge cultivation and strategic
outsourcing underscores the complex dynamics inherent in clinical research. A thoughtful
approach, considering both short-term gains and long-term sustainability, is essential for
navigating this intricate landscape and fostering innovation while safeguarding competitive
advantage.

In the next section, we will explore the nature of strategic collaboration and how philosophical
insights about knowledge, expertise and organizational dynamics shape clinical research

processes and outcomes.

- Strateqic Collaboration and Knowledge Dynamics in Clinical Research Outsourcing

In the complex and ever-evolving landscape of clinical research, the philosophical examination
of knowledge, expertise, and organizational dynamics offers profound insights into the
fundamental nature of this field. This section delves into the ontological and epistemological
dimensions that underpin clinical research outsourcing, exploring how these philosophical
aspects influence and shape both the processes and outcomes within this domain.

We begin with an exploration of the ontology of outsourcing, questioning the essence and
implications of strategic collaboration and the fluidity of organizational boundaries. Outsourcing
reconfigures ftraditional organizational structures, challenging established notions of
boundaries, responsibility, and identity within the research enterprise. This reconfiguration
raises critical questions about the nature of these entities and their evolving roles in the global
landscape of clinical research.

The section then addresses the ethical considerations surrounding the generation,
dissemination, and management of knowledge. This examination illuminates the moral
obligations that arise from the possession of knowledge and the power dynamics inherent in
its control and use, highlighting the intricate relationship between knowledge and ethical
accountability. Here, the discourse moves beyond mere operational concerns to consider the
deeper ethical dimensions of how knowledge is produced and shared within the field.

Further, we scrutinize the ontological status of knowledge itself, particularly focusing on the
processes through which tacit knowledge often hidden and intuitive is articulated and
transformed into explicit forms, thus becoming operational within the research context. This

transformation process raises important questions about the nature of knowledge and its role
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in fostering innovation, emphasizing the dynamic and often subtle ways in which knowledge is
constructed and utilized.

The section also engages with the epistemological interplay between intuition and rationality,
reflecting the tension and complementarity between different ways of knowing. This dialectic
underscores the need for both intuitive insights and rigorous analytical methods in navigating
the uncertainties inherent in clinical research. By exploring this interplay, we gain a deeper
understanding of the cognitive processes that underpin effective decision-making in this field.
Additionally, the distinction and relationship between explanation and understanding are
considered, exploring how these epistemic activities contribute to a more holistic
comprehension of complex research phenomena. This discussion bridges the gap between
empirical data and deeper conceptual insights, highlighting the importance of both explaining
and understanding in the pursuit of knowledge.

The practical implications of expertise are examined through the lens of how the experience
and knowledge of investigators critically shape the outcomes of clinical trials. This analysis
emphasizes the human element as an indispensable component of scientific inquiry and
knowledge production, underscoring the vital role of skilled professionals in the research
process. Finally, the chapter synthesizes these philosophical and practical insights by
considering how motivation, expertise, and technology interact in complex ways to drive the
direction and effectiveness of clinical research. This exploration offers a nuanced perspective
on the interplay of these forces, highlighting the multifaceted dynamics that influence the field.
The chapter aims to provide a deeper understanding of the intricate dynamics at play in clinical
research outsourcing. It invites readers to reflect on the fundamental questions of being,
knowing, and ethical responsibility that underpin this field, encouraging a more thoughtful and

philosophically informed approach to both research and strategic decision-making.

- The Ontology of Outsourcing: Examining Strategic Collaboration and Organizational

Boundaries in Clinical Research

In the realm of clinical research, outsourcing is not merely a practical solution to manage
complex drug development processes but a phenomenon that necessitates a deeper
ontological inquiry. This exploration delves into how outsourcing redefines strategic
collaboration and organizational boundaries, transforming our understanding of organizational
relationships and structures.

Strategic collaboration between pharmaceutical companies and contract research
organizations (CROs) is central to modern clinical research outsourcing. This relationship is
crucial for navigating the complexities of drug development, particularly in managing critical
phases of clinical trials. However, this collaboration extends beyond functional partnerships

and enters the domain of philosophical inquiry. What does it mean to collaborate strategically
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in this context? How does the nature of these partnerships challenge traditional views of
organizational interdependence?

Philosophically, strategic collaboration can be seen as an evolving construct that alters the
essence of organizational relationships. It requires a rethinking of how autonomy and
interdependence are conceptualized. In this light, collaboration is not just a functional
arrangement but a reconfiguration of how organizations perceive and engage with each other.
This shift challenges conventional notions of organizational identity and autonomy, making
collaboration a dynamic and fluid concept. Traditional vertical management control systems
may not suit the lateral relationships needed in these collaborations, which demand flexibility
and adaptability. Various structures economic, institutional, social, and technical are necessary
for organizations to adapt to these lateral relationships. Outsourcing often disrupts company
structures, necessitating a reevaluation and restructuring of boundaries and organizational
frameworks.

The process of outsourcing fundamentally alters organizational boundaries, necessitating a
philosophical reexamination of what constitutes an organization’s core. Traditionally,
boundaries are viewed as rigid and clearly defined limits of organizational function and control.
However, outsourcing blurs these boundaries, creating a more permeable and flexible
organizational structure. From an ontological perspective, outsourcing transforms how
boundaries are perceived and managed. It raises questions about the nature of organizational
identity and control. The traditional boundaries of internal and external operations become less
distinct, leading to new forms of interaction and control. This shift requires organizations to
adapt their understanding of what it means to be ‘inside’ or ‘outside’ the core structure.

In managing outsourcing processes, effective oversight and management are essential to
ensure adherence to protocols and regulatory standards. According to ICH-GCP regulations,
the sponsor remains responsible for trial results, emphasizing the need for robust control
measures. Adapting to changes in clinical research outsourcing demands flexibility and a
willingness to acquire new information and knowledge within this evolving relationship. Without
understanding these changes' impacts, organizations can experience uncertainty and
frustration. Managers, or controllers, play a vital role in assessing performance, linking
operational processes, and developing performance measurement systems. Effective control
and monitoring by the sponsor are crucial; the sponsor's management control should quickly
detect and respond to external disturbances and manage ongoing changes.

To deepen our understanding of these dynamics, we integrate philosophical theories relevant
to ontology and organizational studies. For instance, Martin Heidegger’s notions of being and
existence can be applied to understand how outsourcing affect’'s organizational identity.
Similarly, Michel Foucault’s ideas on power and control provide insights into how outsourcing

changes the dynamics of organizational authority and governance. Heidegger's concept of
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'being-in-the-world' helps explore how outsourcing redefines the 'world' in which organizations
operate, while Foucault’s analysis of power relations elucidates the shifting dynamics of control
between outsourcing partners and their implications for organizational authority.

The ontological shifts introduced by outsourcing have significant implications for clinical
research. These changes affect strategic decision-making processes, organizational identity,
and ethical considerations. The blurring of boundaries and the reconfiguration of collaboration
challenge traditional practices and require a reevaluation of how research functions are
managed. Ethically, the transformation in organizational boundaries and control dynamics
prompts questions about responsibility and accountability. The evolving nature of these
relationships necessitates new frameworks for understanding and managing ethical issues in
clinical research.

In summary, examining the ontology of outsourcing provides profound insights into the nature
of strategic collaboration and organizational boundaries in clinical research. By exploring these
concepts through a philosophical lens, we gain a deeper understanding of how outsourcing
reshapes organizational relationships and structures. This perspective enhances our
comprehension of current dynamics and informs future practices and research directions in
clinical research outsourcing.

As we conclude our examination of knowledge management in clinical research outsourcing,
we've seen how the effective use of both explicit and tacit knowledge is vital for innovation and
competitive advantage. This discussion sets the stage for section 8, where we will explore the
deeper philosophical connection between knowledge and responsibility. In the next chapter,
we will reflect on how the application of knowledge in clinical research carries ethical

implications, shaping the decisions and accountability of researchers and organizations alike.
8. Knowledge and Responsibility: Exploring the Philosophical Connection

In this section, we embark on a philosophical exploration of the profound connection between
knowledge and responsibility in clinical research. We begin by examining the nature of
knowledge, particularly the transformation of tacit insights into explicit, actionable forms, and
how this process impacts the conduct and comprehension of clinical research. This
transformation underscores the intricate interplay between personal expertise and its formal
representation.

We delve into the dialectical tension between intuitive, heuristic approaches and systematic,
rational analysis. This discussion highlights the balance between experience-based judgments
and methodical reasoning, emphasizing the practical implications of these cognitive processes
for decision-making in research.

Next, we investigate how explanation and understanding shape clinical research. The chapter
explores the impact of various communication approaches on research outcomes and

underscores the philosophical significance of interpreting and sharing complex information.
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We consider the role of expertise in influencing clinical trial results, reflecting on the ethical
dimensions of expertise and its implications for decision-making and accountability.
Additionally, we address the influence of motivation and technological advancements on
knowledge transfer and application. We examine how these factors drive the evolution of
research practices and the dissemination of findings, revealing the philosophical dimensions
of knowledge utilization and communication within the research community.

Through this chapter, we aim to deepen our understanding of the intricate connections
between knowledge and responsibility in clinical research. By exploring these themes, we seek
to provide a richer perspective on the ethical and practical responsibilities borne by individuals

and institutions in the pursuit of scientific advancement.

- Knowledqge and Accountability: Ethical and Causal Dimensions in Clinical Research

As individuals acquire and deepen their knowledge base, this naturally influences the scope
and nature of their responsibilities (Smith,2010). The link between an individual's level of
knowledge and their responsibilities is a widely recognized phenomenon across a range of
disciplines and professions (Smith,2010; Johnson et al.,2015). Specifically, expertise and
experience often determine the roles and responsibilities of individuals, such as the roles and
responsibilities of scientists in clinical research development. As a result, those with
specialized knowledge are entrusted with leadership roles, critical decision making and the
provision of guidance to colleagues or employees (Johnson et al.,2015).

Moreover, an individual's level of knowledge can significantly impact their ethical
responsibilities (Williams,2012). For instance, individuals with a profound understanding of
their field are generally held to higher ethical standards and are expected to navigate complex
ethical dilemmas with an elevated sense of responsibility for the consequences of their actions
(Williams,2012). Conversely, assuming greater responsibility can act as a catalyst for further
knowledge acquisition, compelling individuals to broaden their expertise and stay informed
about emerging trends and developments to discharge their responsibilities effectively
(Smith,2010).

In the context of drug development research, the level of knowledge not only dictates individual
ethical responsibilities but also shapes the trajectory of contributions to the respective fields.
Scientists, driven by the pursuit of knowledge, are responsible for pushing the boundaries of
human understanding and disseminating their findings to the wider community (Brown et
al.,2018). Their expertise and contributions often lead to the development of new medicines
that benefit patients and improve healthcare outcomes (Brown et al.,2018). As the level of
knowledge held by individuals plays a pivotal role in determining their responsibility, depending
on the depth of knowledge about a specific issue, one's responsibility can encompass both

moral and causal dimensions.
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Let us delve into this matter through the example of A* driving in traffic. If A* fails to notice an
approaching vehicle from the right and an accident occurs, A* bears causal responsibility as
the driver on the right has the right of way according to traffic regulations. However, if A* is
driving in a foreign country and is unaware of the norm to drive on the left side, A* remains
causally responsible but not morally responsible. Moral responsibility would only arise if A*
possessed knowledge, whether tacit or explicit, of the relevant traffic rule. Thus, while
knowledge is necessary for moral responsibility, it may not be essential for causal
responsibility.

Now, let us revisit trial case ¢) to address the question of responsibility regarding a serious
adverse event (SAE) experienced by subject H* in a Healthy Volunteer trial.

Scenario 1: In this scenario, if A* failed to provide X* with all pertinent information regarding
the drug, A* would bear moral responsibility for the occurrence of the life-threatening SAE.
However, if all necessary information was accurately communicated to X*, A* would not be
morally responsible but would still be causally responsible as the overseeing scientist in charge
of the drug's development.

Scenario 2: Suppose A* shared all drug-related information with X* during the outsourcing
process, and X* assumed full responsibility for subsequent drug development steps and the
treatment of H*. In that case, X* would assume moral and/or causal responsibility for
adequately sharing all available information regarding the investigational drug, including
potential interactions with alcohol or other substances. Consequently, personal engagement
with knowledge becomes intimately linked to ethical considerations, influencing how
individuals navigate and apply their understanding with a deep sense of ethical responsibility
(Polanyi,1962). The extent of this responsibility would, therefore, be determined by the specific
circumstances.

Scenario 3: During a trial meeting, A* presented and conveyed all relevant drug-related
information to both X* and H*. Although H* did not receive any written material for later review,
the characteristics of the drug and its potential cross-reactions with alcohol and other
substances were thoroughly discussed during the meeting, and H* had the opportunity to ask
questions about the trial drug. However, in this scenario, H* did not receive any written
information to refer back to later. Despite being informed about the drug's characteristics and
potential cross-reactions that could lead to serious adverse events, H* made the choice to
consume alcohol during dinner without restricting his own lifestyle. Thus, in this particular
scenario, H* bears sole responsibility and accountability for the occurrence of the life-
threatening serious adverse event.

However, it is crucial to note that while H* bears responsibility in the third scenario, A* and X*
also share some responsibility. They should not only have conveyed the information to H*, but

also shared their personal experiences and stories related to the drug in development. This

107



includes recounting memorable experiences and reflecting on past risks that occurred or could
occur according to the mechanism of action of the drug. Additionally, they should have ensured
H*'s comprehension of the risks by providing concrete empirical examples in writing for future
reference. The absence of such stories and written examples was an oversight, rendering both
A* and X* causally responsible for the Serious Adverse Event (SAE) event. This case
underscores the significance of knowledge sharing, distribution, and communication among
different functions and partners throughout the various stages of drug development. It
highlights that what may initially appear as ftrivial or inconsequential information during a
meeting, such as the potential interaction of a drug with other substances, can have severe
consequences and lead to life-threatening adverse events. This scenario is consistent with
Polanyi's (1962, 1966) assertion that effective communication goes beyond the transmission
of explicit knowledge; it also involves the transfer of tacit elements that are crucial for
understanding and responsible decision-making. Building on this perspective, Collins (2010,
1981) argues that knowledge is not merely an individual possession, but a socially constructed
entity shaped by interactions and negotiations within communities.

Transitioning from the discussion on the significance of knowledge sharing and communication
in the pharmaceutical industry, it is valuable to consider the broader implications of
accountability and expertise in professional settings. According to some authors (Feinberg,
1970; McCann, 2005), the principle that intentionally causing a negative outcome can lead to
blame, while intentionally causing a positive outcome does not necessarily guarantee praise,
suggests that individuals are often judged more by the actual outcomes of their actions than
by their intentions. This perspective is particularly relevant in the context of the scenario
involving H*, A*, and X*, where inadequate knowledge sharing and communication resulted in
a Serious Adverse Event (SAE). While H* may have inadvertently overlooked certain risks, A*
and X* also bear responsibility for failing to effectively communicate and document crucial
information regarding the drug in development. This example underscores the intricate balance
between expertise and accountability, emphasizing the need for individuals not only to possess
deep knowledge and skills but also to actively share and apply their expertise for the benefit
of the organization and its stakeholders. In conclusion, the complex interplay between
knowledge and responsibility illustrates how varying levels of knowledge, information sharing,
and individual choices collectively influence the attribution of moral and causal responsibility

in different contexts.

- The Ontology of Knowledge: Transforming Tacit Insights in Clinical Research

The ontology of knowledge within clinical research involves a nuanced interplay between the
encoding of tacit knowledge and its subsequent transformation into explicit forms. This process
resonates with Peter Senge's concept of the 'learning organization,' where teams continually

enhance their capacities to achieve desired outcomes and create an environment conducive
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to the exchange of tacit insights (Senge, 1990). During the creation of lessons learned and
training materials for clinical trials, especially in the initial drafting of training slides, a significant
amount of tacit knowledge was captured while still fresh. However, in subsequent consolidation
meetings, numerous adjustments were made, reflecting the dynamic nature of knowledge
transformation.

This evolution of knowledge mirrors Nonaka and Takeuchi's theory of "knowledge creation,"
which highlights the ongoing conversion of tacit knowledge into explicit knowledge (Nonaka et
al., 1995). As the team worked through the complexities of documenting lessons learned and
preparing training slides, they endeavored to translate tacit knowledge into explicit forms to
facilitate understanding and dissemination. However, challenges emerged in capturing and
preserving the nuanced tacit knowledge accurately, often due to concerns about potential
repercussions and the desire to maintain a positive narrative. As a result, the information was
sometimes altered to be more palatable for upper management and other stakeholders,
inadvertently masking the full reality and leading to the omission or modification of crucial tacit
insights.

This difficulty in articulating tacit knowledge is a well-known issue in the scientific community,
often exacerbated by the reluctance to present negative experiences. The team’s approach,
encapsulated in the motto “Find/Make/Change/Adopt facts for the future and for the job,”
highlights the tendency to emphasize positive experiences while potentially sidelining the full
spectrum of learning (Ehresmann et al., 2020; Enkel et al., 2019). This practice underlines a
broader challenge in knowledge management: the need to foster an environment where all
experiences, particularly negative ones, can be openly shared and documented.

To address these challenges, it is imperative for managers to cultivate a culture of trust and
open dialogue, where all participants feel safe to share their insights without fear of negative
consequences (Solomon, 2002). This requires a concerted effort to translate tacit knowledge
into explicit forms, especially regarding negative experiences, which are invaluable yet often
underreported. Face-to-face meetings and other communicative strategies can facilitate this
process, ensuring that the rich, nuanced knowledge gained throughout clinical trials is
accurately captured and communicated.

Moreover, it is crucial that the documentation of knowledge be an ongoing process, integrated
throughout all stages of development rather than retroactively applied at the trial's conclusion.
This approach ensures that the accumulated knowledge encompassing trial documents,
training materials, and utilized technologies is continuously refined and made accessible to
future generations of scientists. Such comprehensive documentation enables a deep
understanding of the knowledge production process, the significance of collected scientific

data, and the roles and responsibilities of all involved, from investigators to trial participants.
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This thorough approach ensures that future generations can accurately reproduce and build
upon the scientific knowledge, fostering continued advancement in the field.

Ultimately, fostering a culture of learning and knowledge exchange is vital for the advancement
of scientific endeavors. By prioritizing the transformation of tacit knowledge into explicit forms,
particularly negative experiences, organizations can ensure that training materials and
documentation remain transparent and accurate. This commitment not only aids current
practitioners but also empowers future scientists to trace, understand, and build upon the
wealth of knowledge generated, thereby advancing the field of clinical research in meaningful

and enduring ways.

- The Dialectic of Heuristic Intuition and Rational Analysis in Clinical Research

In our uncertain world, including the clinical research environment, people, including scientists,
often rely on heuristics to make decisions quickly instead of engaging in complex analytical
information strategies. The term "heuristic" originates from the Greek word meaning "to
discover" (Dale, 2015). Heuristic knowledge is based on personal experience, allowing
individuals to make rapid decisions informed by previous experiences. Herbert Simon, a Nobel
Laureate in 1978, introduced the concept of heuristics, explaining that human judgment is
bounded by cognitive constraints, which affect decision-making even when individuals strive
for rationality (Rachlin, 2003).

From a biological standpoint, the brain copes with the overwhelming amount of information by
simplifying it, enabling quick fight-or-flight decisions without extensive analysis of every detail.
The heuristic approach employs practical methods and shortcuts to find solutions that may not
be optimal but are satisfactory within a limited time frame. Heuristic methods are particularly
useful when dealing with complex data, where finding an optimal solution may be impossible
or impractical (Cheung et al., 2015; Mohr et al., 2018). For instance, business analysts employ
rules of thumb, such as presumptions, trial and error, process of elimination, known formulas,
or analysis of historical data, to solve specific problems. Heuristic methods facilitate faster and
simpler decision-making through shortcuts and "good-enough" calculations. However, this
approach has drawbacks, including the potential selection of inaccurate data, leading to
incorrect decisions or suboptimal solutions (Finucane et al., 2000).

Consider a scenario where a company manager must decide whether to proceed with the
clinical development of a new drug candidate or terminate its development. The manager's
professional experience and the accuracy of their perceptions are critical factors influencing
the decision-making process. Ideally, the manager should consider all alternatives, conduct a
risk-benefit assessment, and make a rational decision. However, managers often rely on
mental shortcuts (heuristic thinking) to quickly identify and comprehend issues and make
decisions. For example, when a pharmaceutical company invests in a new drug, such as

antibody therapy, managers from other pharmaceutical companies may imitate this investment
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to avoid conducting their own quantitative and qualitative research. This reliance on heuristic
judgment, while efficient, can be precarious. Even if scientists receive positive feedback during
preclinical studies, the antibody may fail to meet the primary endpoints in the clinical phase,
resulting in a shock for the imitating company that invested a significant amount of money.
Based on the example above, it can be argued that heuristic knowledge, depending on the
reliability of the data, can assist managers in swiftly identifying problems and making prompt,
informed decisions. However, if incorrect data is employed, heuristic decision-making can lead
to erroneous outcomes with significant negative consequences for the company; in the worst
case, such a decision can lead to the company's self-destruction. Therefore, basing decisions
solely on available heuristic knowledge from past experiences is insufficient to conclude that
something that worked in the past will inevitably work in the future. As Hume suggests, these
beliefs should be accepted due to their deep roots in instinct and habit (Dialectic Spiritualism,
2022).

The dialectic between heuristic intuition and rational analysis is thus essential in clinical
research decision-making. On one hand, heuristics provide a valuable tool for navigating
uncertainty and complexity, offering speed and practicality. On the other hand, rational analysis
serves as a counterbalance, providing a systematic approach to evaluate evidence, minimize
biases, and consider long-term implications. This dialectic approach is not about choosing one
method over the other but integrating both to enhance decision-making. It involves a dynamic
interplay where intuition guides initial insights and rapid responses, while rational analysis
refines and validates these insights, ensuring they align with broader strategic objectives and
empirical evidence.

Moreover, this interplay is particularly critical in clinical research, where the stakes are high
and the consequences of decisions can have profound implications for patient safety,
regulatory compliance, and scientific integrity. The dialectic method encourages decision-
makers to constantly question and reflect on their assumptions, integrating heuristic insights
with rigorous analytical processes. This synthesis can lead to more robust and adaptive
strategies, capable of responding to the evolving landscape of clinical research.

While this research indicates that investigators and managers in clinical research employ
heuristic knowledge, it does not explore whether outsourcing (e.g., due to tight timelines and
cost pressures) influences the use of heuristic knowledge. These examples underscore the
complex interplay between heuristics, rationality, and the limitations of human cognition in the
pursuit of effective decision-making in clinical research. It encourages a nuanced
understanding of heuristics and emphasizes the importance of balancing heuristic thinking with
critical analysis and context-specific considerations. In doing so, the dialectic between heuristic
intuition and rational analysis becomes a crucial aspect of developing a more robust decision-

making framework in clinical research.
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Ultimately, this dialectical approach fosters a culture of continuous learning and critical
thinking, where heuristic insights are valued but always subject to scrutiny and refinement
through rational analysis. Such a balanced perspective is vital for advancing scientific

knowledge and ensuring the ethical and effective conduct of clinical trials.

- The Dynamics of Explanation and Understanding in Clinical Research

In the realm of clinical research, the dialogue between explanation and understanding reveals
a profound philosophical conundrum. Consider the scenario presented in section b).1: the
preclinical team offers a comprehensive display of their knowledge regarding an investigational
product, meticulously organizing their data (Smith & Jones, 2020). Yet, despite their intellectual
rigor, the clinical team struggles to attain clarity from these explanations, exposing a chasm in
mutual comprehension. This gap prompts the clinical team to transition from passive reception
to active inquiry, seeking deeper elucidation and re-examining preclinical methodologies to
fortify their grasp.

This dynamic interplay between the teams embodies a collaborative quest for knowledge
refinement. By engaging in this iterative process, both groups engage in a dialectical exchange
that enhances study designs and unveils novel insights. The role of translational medicine staff
in this dialogue further amplifies the acquisition of knowledge, optimizing study parameters and
ensuring methodological consistency, thus fostering a more profound collective understanding
(Green & Johnson, 2019). Requests for clarification by the clinical team underscore the
essential nature of transparency in comprehending preclinical methodologies, thereby
facilitating the sharing and expansion of knowledge (Wang & Miller, 2018).

This collaborative interaction illuminates the iterative essence of knowledge management and
acquisition inherent in translational research. It underscores the vital role of methodological
consistency and transparency in nurturing effective knowledge exchange across varying
phases of research. Here, explanation and understanding emerge as interdependent
processes: where clarity in explanation enhances understanding, and vice versa, propelling
the advancement of medical science.

In the context of clinical research, explanation often necessitates the elucidation of intricate
scientific concepts and methodologies to diverse stakeholders—patients, healthcare
professionals, and regulatory authorities (Chi, 2008; Kuhn, 2010; Murphy, 2002). For example,
when conveying the mechanism of a new drug to patients, researchers may employ visual aids
or simplified language to demystify how the drug targets specific biological pathways to treat
their condition (Murphy, 2002; Stacey et al., 2014). Similarly, when detailing study protocols to
regulatory bodies, researchers must provide comprehensive rationales for their
methodologies, including study design, inclusion criteria, and endpoints, thereby ensuring

transparency and compliance (Lehrer & Schauble, 2006; Garrison & Desai, 2017).

112



Understanding in clinical research transcends mere memorization of facts, demanding a
profound grasp of the implications and significance of research findings (Mason & Boscolo,
2004; Kirkpatrick et al., 2016). Healthcare professionals engaged in clinical trials must
appreciate not only the efficacy and safety of investigational drugs but also their potential
impact on patient care and treatment paradigms. Patients, too, must comprehend the study’s
purpose, potential risks and benefits, and their rights as participants to make informed
decisions (Murphy, 2002; Bergeson et al., 2018).

The reciprocal relationship between explanation and understanding permeates the clinical
research process. Effective explanations of study protocols, scientific concepts, and research
findings enhance participants’ and stakeholders’ grasp of research objectives, methodologies,
and outcomes (Kuhn, 2010). Conversely, a deep understanding of the clinical context and
research implications enables researchers to tailor their explanations to diverse audiences
effectively (Lehrer & Schauble, 2006). This dialectical interaction fosters clear communication,
promotes informed decision-making, and advances medical knowledge and patient care.
However, an intriguing philosophical question arises: is understanding contingent upon
explanation? Imagine a hospital scenario where, during a Phase 3 clinical trial, an Investigator
performs a series of physical examinations, draws blood, and administers medication if results
are within normal ranges. After the drug’s approval, the Investigator performs the same
procedure. Observing these actions without an explanatory framework, distinguishing between
the trial phase and post-approval treatment may prove elusive. The disparity between these
phases may only become apparent through explanation or an inherent understanding of the
processes involved. Moreover, the ability to differentiate between these phases is predicated
on prior knowledge. An individual or scientist can only elucidate these differences if they
possess a fundamental understanding of the underlying processes; otherwise, they would lack
the capacity to provide a coherent explanation. Thus, understanding and explanation exhibit a
bidirectional dependency. Is understanding feasible without explanation? Consider receiving
blood test results with normal ranges provided but without an expert’s interpretation of their
significance. Here, understanding is incomplete without explanatory input, highlighting the role
of expert elucidation in enhancing comprehension.

Ultimately, understanding without explanation is rooted in subjective knowledge. For example,
a doctor might recognize the purpose of a medication based on their expertise, whereas others
without such contextual knowledge would require further explanation to grasp its implications.
In clinical research, explanation involves articulating complex scientific concepts and
methodologies, whereas understanding encompasses grasping their broader implications
(Chi, 2008; Mason & Boscolo, 2004). Explanation often pertains to explicit knowledge, which

is easily communicated, while understanding frequently involves tacit knowledge, gained
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through experience and intuition. Both processes are essential for effective communication,

informed decision-making, and the advancement of medical science.

- Expertise in Action: How Investigator Experience and Knowledge Influence Clinical Trial

Qutcomes

The role of investigators in clinical trials is crucial, as their commitment to clinical research
studies influences the course and success of drug development. This discussion highlights the
nuanced impact that both experienced investigators (who have valuable tacit knowledge
acquired through years of practice) and inexperienced investigators (who may rely more on
explicit knowledge) have on the value of the drug development process, particularly in their
day-to-day involvement in clinical trials.

In the context of case trial, a) the ramifications of bias can be profound when it leads to an
erroneous diagnosis or treatment. Consider patient 001, who was prescribed antibiotics for
sinusitis based on an experienced investigator's decision. Despite the patient's valid reasons
to trust the investigator's experience in treating similar infections, doubts may still arise
regarding the investigator's decision due to the following factors: Firstly, the investigator solely
relied on their experience without conducting any confirmatory tests to validate the infection.
Secondly, since the antibiotics were prescribed solely based on the investigator's experience
without any tests, there is a likelihood that the decision to prescribe antibiotics was incorrect.
Antibiotics would be ineffective if the infection were viral and might even impede the recovery
process. Consequently, if the patient experiences improvement after a few days of taking the
antibiotics, they might erroneously attribute their recovery to the antibiotics. In reality, their
immune system is primarily responsible for combating the infection, with antibiotics playing a
minimal role. It is widely known that most patients seek medical attention when they are at
their sickest, at which point their immune system has already initiated the battle against the
infection.

However, this approach could result in adverse consequences such as allergic reactions,
unnecessary medical expenses, and the emergence of antibiotic resistance due to overuse.
Interestingly, this case highlights that even experienced investigators are susceptible to
making mistakes. Patients often prefer to be examined by experienced investigators, assuming
that their heightened expertise correlates with a lower error rate compared to inexperienced
ones. However, it remains uncertain whether an investigator's experience genuinely
determines their ability to make accurate decisions.

In this example, the experienced investigator opted to rely on their own experience and
knowledge, which proved incorrect in this particular case, instead of conducting appropriate
tests and consulting newly published scientific data on antibiotics. Consulting the most up-to-
date information could have assisted the investigator in reassessing their decision and

providing appropriate treatment to the patient.
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There is no doubt that experienced investigators hold value and can provide crucial insights.
Their amassed knowledge enables them to discern subtle symptoms and make informed
treatment decisions, particularly when confronting conditions that have not yet been
extensively documented in the medical literature. However, being fallible humans,
investigators are also susceptible to biases and errors in reasoning. In the above-mentioned
example, the investigator's choice to treat an untested infection with antibiotics demonstrates
how accumulated knowledge (tacit knowledge) can be influenced by cognitive biases, false
heuristics, and mental shortcuts. These factors contribute to flawed reasoning and erroneous
decisions, even among well-educated individuals with extensive experience in their respective
fields (Nilsson et al.,2005, 2008; Ferreira et al.,2006; Hicks et al.,2011; Gléckner et al.,2008).
In the case of patient 003 (example 1), both the patient and the investigator, as well as the
general practitioner, may incorrectly attribute the cure of pancreatic cancer to herbal treatment.
This misdiagnosis occurs because the investigator exhibits excessive confidence in their
knowledge and experience, failing to reassess their initial diagnosis. This decision-making bias
is known as anchoring or focalism bias, where subsequent judgments are heavily influenced
by the initial information available (Wikipedia,2021). In patient 007 (example 2), the
investigator's hasty assumption regarding the similarity of symptoms between patient 004 and
patient 007, leading to the prescription of the same treatment without thorough examination or
justification, serves as a poignant illustration of the availability heuristic, also known as

availability bias. Derived from the Greek term meaning "to discover," heuristics offer individuals

a means to expedite problem-solving and decision-making processes, albeit with the inherent
risk of errors and misjudgments (Dale,2015). Wikipedia (2021) elucidates the concept of
heuristics as "mental shortcuts that rely on immediate examples that come to mind when
evaluating a particular topic, concept, method, or decision." Such conduct by the investigator
poses peril not only to the lives of patients but also to the ongoing clinical trial.

The occurrence of multiple cases linked to biased decision-making, reported in connection with
the trial drug, could precipitate the untimely discontinuation of drug development in the
absence of a valid scientific foundation. Consequently, the premature termination of the drug's
development may impede the realization of its potential benefits, which could have served
thousands of patients (Dale,2015; Wikipedia,2021).

In the case of patient 004 (example 3), the investigator's demonstration of confirmation bias

unveils a predilection for exclusively relying on their own knowledge and experience to buttress
their preconceived opinion. Disregarding any evidence, arguments, or reasons that challenge
their stance, the investigator even dismisses robust arguments and test results that advocate
for an alternative therapy. This cognitive bias, known as confirmation bias, characterizes the
human tendency to accept or pay attention to information that aligns with existing beliefs or

expectations (Cambridge Dictionary,2021).
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Patient 006 (example 4) exposes a situation where the investigator, uncertain about the
diagnosis, elects to perform a prostate biopsy without sufficient justification. Instead of
recommending consultation with another specialist for a more appropriate diagnosis, the
investigator succumbs to a disposition of overconfidence, opting for action rather than inaction.

This bias, labeled as commission bias, epitomizes the inclination to favor action, perceiving

the subjective risks associated with taking action as lesser than the negative risks attributed to
inaction (Croskerry,2013; Kahneman,2011).

Patient 008 (example 5) features a senior investigator whose tacit knowledge, accumulated
through experience, enables the successful execution of pancreas sonography by swiftly
amalgamating various pieces of information and knowledge. In the case of patient 011
(example 6), both senior and junior investigators arrive at disparate conclusions regarding the
splenic parenchyma cells, despite relying on the same blood and sonographic data. Firstly, the
senior investigator, drawing upon their tacit knowledge, adeptly holistically analyzes the
combined ultrasound and blood results. In contrast, the junior investigator treats the ultrasound
and blood results as discrete events, relying solely on the ultrasound data. Secondly, the senior
investigator ascribes greater trust to the blood results due to their heightened accuracy and
consistent recording in an electronic system, surpassing that of the ultrasound images. Lastly,
the senior investigator's extensive experience with spleen tissue and ultrasound techniques
enables them to discern medically significant ultrasound images from those impacted by
equipment limitations. Conversely, the junior investigator lacks the experienced knowledge
necessary for arriving at the correct diagnosis (Kapur et al.,2010; Sittig et al.,2014;
Montgomery,2006).

In example 7, the junior investigator relies on explicit knowledge acquired from textbooks when
dealing with the insertion of a cannula. In contrast, the senior investigator draws on tacit
knowledge gained through accumulated experience to swiftly resolve the issue without
subjecting the patient to an additional syringe in the other arm. Similarly, in the case of example
8, two investigators receive the same data from patient 002, including baseline CT scans and
CT scans from the end of the treatment visit, but provide different assessments. Investigator 1
determines progressive disease based on the CT scans, while Investigator 2 interprets the
same scans as stable disease or a partial response to the investigational drug. During the
review meeting, Investigator 2 offers an explanation regarding the properties of antibodies and
their interaction with chemotherapy, proposing that the antibody in question, when combined
with chemotherapy after the second and third treatments, stimulates the proliferation of certain
cells and the development of an "extracellular layer" on the outer area of the lesions, measuring
approximately 0.01-0.09 cm. In this case, Investigator 2 measures the lesions without the
"extracellular layer," while Investigator 1 measures the lesions including the "extracellular

layer." It becomes evident that Investigator 2, leveraging their accumulated experience and
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tacit knowledge of antibody properties and their response to chemotherapy, integrates existing
knowledge with the collected data to arrive at the correct results (Dougherty et al.,2012;
Kinsella et al.,2015; Norman,2010; Napel-Schutz et al.,2017). This example underscores the
importance of accurate measurements in making decisions regarding drug development, as
errors can have a profound impact on patients' lives. In the worst-case scenario, discontinuing
drug development due to such mistakes may deprive several thousand patients of the
appropriate treatment.

Example 9 in the trial highlights the expertise of an experienced external investigator who
identifies an incorrect diagnosis, recognizing that the patient has invasive aspergillosis instead
of malignancy. This emphasizes the significance of tacit knowledge in comprehending clinical
data and correctly identifying diseases, ensuring patients receive the appropriate therapy and
avoiding unnecessary anti-cancer treatment. Example 10 demonstrates how experienced and
competent investigators, leveraging their accumulated tacit knowledge, can find suitable
solutions in unforeseen situations that are not covered in textbooks (Dougherty et al.,2012;
Kinsella et al.,2015; Norman,2010; Napel-Schutz et al.,2017).

These examples highlight the critical role of tacit knowledge held by external investigators in
understanding clinical data and making accurate diagnoses, ultimately aiding patients in
receiving the right therapy and avoiding unnecessary treatments. As mentioned earlier,
practical experience is indispensable for acquiring skills that cannot be learned from books.
Hence, experienced investigators with tacit knowledge are able to handle complex procedures
and situations, leading to better outcomes in areas such as open-heart surgery, hernia repair,
obstetrics, and trauma care. It has been demonstrated that the investigator's technical
expertise (e.g., MRI, ultrasound, etc.) and up-to-date knowledge of the literature are crucial in
clinical research where data from various sources need to be evaluated and connected to
provide a holistic picture. According to Polanyi (1966), tacit knowledge is the knowledge of
which we are not explicitly aware. It serves as the background knowledge that supports and
enriches our explicit understanding, playing a crucial role in comprehending and applying
explicit knowledge.

The role of senior investigators in clinical trials is crucial as they possess a comprehensive
understanding of the scientific aspects of the trial and can effectively navigate unforeseen
circumstances. However, it is important to acknowledge that even experienced investigators
can overlook significant scientific and operational details. They may inadvertently neglect to
address important factors such as allowed painkillers, concomitant medications, food effects,
treatment schedules, or operational procedures like PK sampling time, sample treatment, and
storage conditions. To ensure the provision of appropriate patient care, even experienced

investigators should stay updated with the latest literature and guidelines.
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On the other hand, the contribution of inexperienced investigators should not be undervalued.
The examples provided illustrate that less experienced investigators, fueled by their recent
education, abundant energy, and reduced susceptibility to cognitive biases, exhibit
attentiveness to intricate trial details, including operational aspects. Furthermore, their positive
approach is manifested in their inclination to consult up-to-date literature when faced with
uncertainties a practice that is less prevalent among experienced investigators. Hence, to
promote effective patient care and ensure the professional execution of clinical trials, it is
advisable to engage a combination of experienced and new staff members, providing them
with equal rights and responsibilities in all activities and decisions. By leveraging the strengths
of both experienced and inexperienced investigators, the trials can benefit from a diverse range
of perspectives, enhanced attention to detail, and a collaborative approach. This ultimately
improves the drug development process by successfully conducting clinical research studies
and developing the right medicines to help patients in need.

The ontology of knowledge in clinical research reveals a complex interplay between tacit and
explicit knowledge, particularly in the roles played by investigators. Experienced investigators,
who accumulate tacit knowledge through years of practice, contribute significantly to the drug
development process by making nuanced decisions that often go beyond textbook knowledge.
However, their reliance on experience can lead to cognitive biases, such as overconfidence
and anchoring, which may result in erroneous diagnoses and treatments, as illustrated by
cases where unnecessary or incorrect therapies were prescribed.

Tacit knowledge, though invaluable, is not immune to the limitations of human cognition,
including biases like confirmation and availability heuristics, which can skew judgment and
decision-making. These biases highlight the fragility of relying solely on experience without
continual reference to the latest scientific literature and empirical validation. The examples
provided underscore the necessity of integrating both tacit and explicit knowledge to ensure
accurate diagnoses and appropriate treatments.

In contrast, less experienced investigators, while lacking the depth of tacit knowledge, often
bring fresh perspectives and a greater propensity to consult current research, thus reducing
susceptibility to biases. Their approach complements the strengths of seasoned investigators,
suggesting that a balanced team comprising both experienced and inexperienced members
can enhance clinical trial outcomes.

The philosophical inquiry into this dynamic emphasizes the need for a dialectical synthesis of
tacit and explicit knowledge. It calls for a reflective practice that acknowledges the limitations
of individual experience and the potential for error, advocating for continuous learning and
adaptation. This approach not only enriches the scientific rigor of clinical trials but also
enhances patient care by fostering a more holistic and collaborative decision-making process.

The integration of diverse perspectives and experiences ultimately contributes to a more robust
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and ethical framework for clinical research, aligning the pursuit of scientific knowledge with the

practical realities of patient treatment.

- Impact of Motivation and Technology on Knowledge Transfer in Clinical Research

In the dynamic field of clinical research, the interplay between intrinsic and extrinsic motivation
has a significant impact on the performance of researchers and the effective dissemination of

knowledge. Both forms of motivation are crucial to success and innovation in the field.

Intrinsic motivation, which stems from personal interest and enjoyment, is a powerful force in

clinical research. This form of motivation is exemplified when researchers like A* become
deeply involved in the development of a new drug because they are fascinated by its
mechanisms of action. A*, for example, was driven by a genuine interest in understanding the
drug's effects and improving treatment outcomes, which led him to invest considerable time
and effort in the research. This internal drive resulted in a high level of commitment, which is
essential for the successful development and transfer of scientific knowledge (Ryan et al.,
2000; Deci et al., 1985). Similarly, prior to the decision to outsource clinical activities, A*
demonstrated strong commitment and a willingness to exceed expectations, fueled by their

passion for bringing a new drug to market and being part of a successful endeavor.

Extrinsic motivation is driven by external rewards such as salary, bonuses and recognition. For

example, researchers working for sponsors and vendors often respond to monetary incentives
such as bonuses and salary increases, as well as non-monetary rewards such as recognition
and flexible working hours. However, when clinical activities are outsourced, team members
like A* may experience a loss of these extrinsic motivators. The reduction in empowerment,
visibility and recognition may affect their motivation to continue contributing to knowledge
development and transfer (Ryan et al, 2000; Deci et al, 1985).

Both intrinsic and extrinsic motivation are essential to motivate researchers to develop
knowledge and contribute to successful drug development. Research shows that while
extrinsic rewards are effective in encouraging participation and effort, intrinsic motivation is
particularly important for knowledge development and transfer. Scientists who are intrinsically
motivated, such as A* who was deeply involved in the drug development process, tend to be
more proactive, cognitively engaged and committed. This has a positive impact on the success
of knowledge transfer, particularly with regard to tacit knowledge. For example, X*, another
researcher, showed high levels of proactivity and cognitive engagement in her work, driven by
her passion and interest in the research. This intrinsic motivation led them to invest extra effort
in developing and sharing scientific and technical knowledge, thereby improving the overall
quality of the research (Cabrera et al., 2006; Ko et al., 2005; Argote et al., 2013, 2020).

To fully understand the impact of intrinsic and extrinsic motivations on knowledge

dissemination, it is essential to consider the role of expertise. Experts, by virtue of their
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specialized knowledge, are crucial in guiding and interpreting complex data in clinical research.
Philosophically, this highlights the tension between the fallibility of expertise and its evolving
nature. Historical examples show that even widely accepted beliefs can be challenged and
revised as new information becomes available (Maurits et al., 2004; Lynch, 2005). This fallibility
underlines the importance of continuous learning and adaptation, both of which are influenced
by motivational factors.

Technological advances have also played a key role in shaping the dissemination of
knowledge. The printing press, the Internet and other technological innovations have
revolutionized the way knowledge is shared and made accessible. This democratization of
knowledge not only bridges the gap between experts and non-experts, but also amplifies the
impact of both intrinsic and extrinsic motivations. As technology enables broader access to
information, it also requires experts to remain engaged and adaptable, integrating different
perspectives and new data into their knowledge base (Grzybowska et al., 2018; Knobloch-
Westerwick et al., 2020; Peglow et al., 2019).

In conclusion, understanding the drivers of motivation and the role of technology and expertise
in knowledge dissemination is critical to advancing clinical research. Intrinsic motivation
promotes deep engagement and high quality knowledge transfer, while extrinsic rewards can
drive performance, but can also affect motivation when reduced or removed. The role of
experts and technological advances further complicate and enrich the knowledge landscape,
highlighting the need for a holistic approach. By nurturing intrinsic motivation and harnessing
technological innovation and expert knowledge, researchers and organizations can enhance
performance, drive innovation and contribute to the ongoing advancement of scientific
knowledge.

In the next chapter we will explore the concept of epistemic responsibility, examining how
ethical obligations are intertwined with the generation and application of knowledge in clinical

trials, and how these responsibilities shape the integrity of scientific inquiry and patient welfare.
9. The Ethical Responsibility and Knowledge Growth in Clinical Research

In the realm of clinical research, In the realm of clinical research, the interplay between
knowledge and responsibility serves as a foundational pillar for ethical practice and the
advancement of medical science. This section explores the philosophical underpinnings of
epistemic responsibility, examining its critical role in the development and application of
knowledge within the context of clinical trials. By investigating the ontology of responsibility,
we reveal its intrinsic connection to the ethical obligations of researchers. These duties extend
beyond mere regulatory compliance, encompassing a deeper commitment to patient well-
being and the integrity of scientific inquiry. The discussion then continues with a focus on the
moral responsibilities associated with the acquisition, dissemination, and application of

knowledge. This is particularly pertinent in clinical research, where the stakes involve both
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human lives and the credibility of scientific findings. The narrative transitions to an exploration
of ethical practice, analyzing how researchers' responsibilities manifest in concrete actions and
decision-making processes. This includes considerations of informed consent, data integrity,
and the ethical implications of knowledge dissemination. Understanding these ethical
dimensions is crucial, as clinical research decisions often involve significant moral

considerations and require a careful balance of various duties.

- The Ontology of Responsibility: Unveiling Its Role in the Growth of Knowledge

The exploration of responsibility reveals its profound impact on the development of knowledge,
emphasizing its role as both a catalyst and a philosophical concept. Within the dynamic
interplay of individual and collective learning, responsibility emerges as a fundamental force
shaping knowledge growth (Smith, 2021; Johnson et al., 2019). Philosophically, responsibility
transcends mere obligation to become a foundational element that drives the pursuit of
understanding and expertise.

At the individual level, responsibility compels individuals to take ownership of their actions and
decisions (Anderson, 2018). This sense of ownership fosters a proactive stance toward
learning, encouraging individuals to seek new insights, acquire skills, and continually evolve
(Clark, 2020). In this way, responsibility becomes a driving force behind the accumulation of
both explicit and tacit knowledge, as individuals navigate challenges and contribute to their
own professional and personal development (Jones et al., 2017; Robertson, 2019).

In the context of teamwork, the distribution of responsibility within a group has significant
implications for knowledge development (Smith & White, 2020). When team members share
responsibility, a collaborative learning environment is created (Miller, 2016). Each member not
only contributes but also benefits from shared knowledge (Baker, 2018). The exchange of
ideas, experiences, and expertise within a responsible team fosters a rich pool of collective
knowledge that surpasses what individuals could achieve in isolation (Garcia et al., 2015).
Moreover, responsibility within a team environment entails a commitment to the collective
success of the endeavor (Cooper, 2019). This shared commitment cultivates a culture of
continuous improvement, where team members actively seek to develop their skills and
knowledge for the greater good of the team's goals (Turner, 2021). The collaborative nature of
responsibility thus becomes a cornerstone for fostering a learning culture within teams
(Robinson & Hughes, 2018).

Responsibility engenders a heightened sense of ownership and accountability, empowering
individuals to take initiative, make informed decisions, and address complex issues. This
notion aligns with philosophical ideals of personal agency and autonomy, encouraging
individuals to assume responsibility for their actions and contribute to the betterment of their

own lives and society (Anderson, 2018).
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For example, a doctor possessing comprehensive knowledge about a patient’s medical
condition and treatment options bears a moral obligation to use that knowledge to provide
optimal care. This ethical responsibility resonates with philosophical concepts such as
beneficence and non-maleficence, which emphasize acting in the best interest of others and
avoiding harm. Conversely, a lack of awareness can lead to irresponsibility, where an
individual’s unawareness of risks may result in neglecting their responsibility, potentially
endangering themselves or others.

Philosophically, responsibility is integral to knowledge development, when individuals are held
accountable for their actions, they are more likely to strive for excellence in their work. This
pursuit of high-quality outcomes promotes the generation of new knowledge, as individuals
engage in reflective practices to improve their understanding and skills. Responsibility also
encourages commitment and attention to detail, contributing to the successful and timely
completion of tasks.

Consider the case of A*, a highly motivated and recognized scientist whose knowledge,
particularly tacit knowledge, stagnated after responsibilities were transferred to X*. This shift
led A* to become demotivated, focusing only on essential tasks ("Service according to
regulations" or in German "Dienst nach Vorschrift"). This scenario illustrates the motivational
role of responsibility in fostering a sense of mastery and competence, crucial for the continuous
refinement of skills and knowledge. Tacit knowledge, acquired through experience and
practice, contributes to a sense of mastery and competence, motivating individuals to refine
their skills. Recognition and identity associated with expertise further act as powerful
motivators (Polanyi, 2009; Collins, 2010).

This focus on excellence aligns with philosophical notions of virtue ethics, which emphasize
cultivating virtuous qualities such as diligence and integrity in the pursuit of moral and
intellectual excellence. Additionally, learning from mistakes is crucial for knowledge
development. Accountability for projects leads to a thorough analysis of errors and
improvements, contributing to the generation of new knowledge and reflecting the
epistemological significance of learning from experience.

Furthermore, the social dimension of responsibility often involves collaboration, promoting
diverse perspectives and ideas. This collaborative effort enhances the quality of projects and
enriches knowledge development, aligning with theories of social epistemology, which
highlight the collective nature of knowledge production.

In summary, responsibility acts as a linchpin in the complex relationship between individual
and team knowledge development. It drives individuals towards self-improvement, shapes a
culture of shared learning within teams, and contributes to broader knowledge advancement.
This interpretation underscores the interplay between responsibility, knowledge, and moral

development, highlighting the significance of individual and collective accountability in fostering
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personal and societal growth (Roland et al., 2018; Lewis et al., 2013; Edmondson, 1999; Hu
et al., 2019; Pescosolido et al., 2019; Wang et al., 2010). Ultimately, responsibility not only
propels individuals towards self-improvement but also nurtures shared learning cultures,
enriching knowledge development through collective endeavors and aligning with social

epistemology theories.

- Knowledge and Responsibility in Clinical Research: Unraveling Ethical Ties

The exploration of epistemic duty reveals its profound impact on the ethical practice of
knowledge within the domain of clinical research. This interplay between knowledge and
responsibility is not merely a matter of operational efficacy but a deep philosophical inquiry into
how our understanding and duties shape research practices (Emanuel et al., 2000). Epistemic
duty encompasses the moral obligations arising from possessing knowledge, particularly how
this knowledge must be applied responsibly within clinical settings. By examining the
philosophical underpinnings of knowledge and responsibility, we uncover a nuanced
understanding of their interconnectedness, profoundly influencing both personal and societal
development.

Knowledge is not simply an accumulation of facts but a dynamic force that carries ethical
implications and responsibilities. As individuals and organizations gain insights through
research, they are bound by an epistemic duty to apply this knowledge conscientiously,
ensuring it contributes positively to societal advancement and adheres to ethical standards
(Fletcher et al., 2014; Emanuel et al., 2000). This philosophical lens provides a framework for
understanding how knowledge and responsibility intersect in clinical research, where the
ethical praxis of researchers plays a pivotal role in shaping research outcomes and advancing
medical science. The relationship between knowledge and responsibility is fundamental to
personal and societal development. Knowledge provides individuals with awareness and
understanding, directly influencing their level of responsibility (Emanuel et al., 2000). This
connection is evident across various aspects of life, including education, professional settings,
and ethical decision-making. In education, as individuals acquire knowledge, they become
responsible for its ethical and purposeful application, extending beyond academic achievement
to positively contribute to society. Similarly, in clinical research, knowledge acquisition is crucial
for researchers and healthcare professionals, driving advancements in medical knowledge and
healthcare practice (Fletcher et al., 2014; Emanuel et al., 2000).

With knowledge comes responsibility, especially evident in professional settings where
individuals with expertise often carry greater responsibility. This responsibility is exemplified in
clinical trials, where knowledgeable researchers are entrusted with ensuring the safety and
well-being of participants, including obtaining informed consent and transparently reporting
results (World Medical Association, 2013; Emanuel et al., 2000).
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For example, consider the outsourcing of clinical research tasks to external vendors. In this
scenario, responsibility for data integrity and reporting is distributed between the sponsor
representative (A*) and the vendor representative (X*). While A* retains overall responsibility
for the study's conduct and adherence to regulatory standards, X* is responsible for executing
specific tasks such as data collection and analysis. Both parties share the responsibility for
ensuring that the research is conducted ethically and in compliance with applicable regulations.
Individuals collectively bear responsibility for contributing to solutions that positively impact a
well-informed and knowledgeable society, better equipped to address global challenges.

In clinical research, responsibility for data integrity and reporting underscores the vital link
between knowledge and ethical behavior. Knowledgeable researchers play a crucial role in
transparently reporting their findings, thereby contributing to the cumulative knowledge of the
medical community (Fletcher & Fletcher, 2014; Emanuel et al., 2000). However, possessing
knowledge alone does not guarantee ethical and responsible behavior. A strong ethical
foundation, embodying values such as integrity, empathy, and social awareness, is essential.
This foundation ensures that researchers not only understand the facts but also consider the
ethical implications of their actions, leading to responsible decision-making. The translation of
knowledge into patient care highlights the practical responsibilities of healthcare professionals.
In the realm of evidence-based practice, healthcare providers must adapt their approaches to
ensure patient well-being (Emanuel et al., 2000). Effective communication with patients is
crucial, requiring health professionals to convey complex medical information understandably
and involve patients in decision-making, emphasizing the critical link between knowledge and
responsibility (World Medical Association, 2013; American Medical Association, 2018;
Emanuel et al., 2000).

Compliance with regulatory standards in clinical research further illustrates the direct link
between knowledge and responsibility. Individuals involved in research must be aware of and
comply with regulatory standards and guidelines to ensure ethical conduct and legal
compliance. This compliance not only ensures participant safety but also enhances research
credibility (World Health Organization, 2016; National Institutes of Health, 2017; World Medical
Association, 2013; Emanuel et al., 2000).

In conclusion, the dynamic relationship between knowledge and responsibility shapes
individuals and societies. As knowledge expands, so does the scope of responsibility, which is
essential for promoting ethical behavior, sustainable development, and societal progress. The
relationship between knowledge and responsibility in clinical research extends beyond
technical aspects to encompass ethical behavior, transparent communication, and the
improvement of patient care. This underscores the interconnectedness of knowledge and
responsibility in advancing medical science and healthcare practice (Emanuel et al., 2000;
Fletcher & Fletcher, 2014; World Health Organization, 2016; National Institutes of Health,

124



2017; World Medical Association, 2013). In essence, as knowledge evolves, our sense of
responsibility must also evolve. This dynamic relationship emphasizes the imperative of
embedding ethical principles throughout the process of acquiring and applying knowledge,

especially within pivotal domains like clinical research.

- Ethical Dimensions of Knowledge and Responsibility in Action

Knowledge and responsibility have always played crucial roles in the lives of individuals and
human societies (Roland et al.,2018; Lewis et al.,2013). Knowledge can be acquired voluntarily
or involuntarily, through experiences, training, and even knowledge we may prefer not to have.
Responsibility, on the other hand, refers to the duty and obligation to care for something or
someone, taking ownership of one's actions or decisions and accepting their consequences.
Having knowledge about a subject or situation often entails the responsibility to use that
knowledge responsibly (Roland et al.,2018; Lewis et al.,2013). Responsibility comes in
different forms, such as ethical, individual, collective, legal, and moral, each contributing to the
cultivation of a healthy and responsible society. Even if individuals or groups are unaware of
the consequences, they can still be held responsible for their actions. This expectation arises
from the belief that individuals should take reasonable steps to acquire necessary knowledge
before making decisions or taking action. According to this, A* should ensure their knowledge
is up to date to conduct appropriate oversight of data quality. Regular training and continuous
professional development are essential for achieving this objective, enabling A* to stay
informed about the latest advancements and best practices in their field, and consequently, to
effectively uphold data quality standards in their oversight role.

The personal commitment to knowledge and the commitment to understanding have profound
implications for the ethical dimensions of responsibility. This is because the act of
understanding, especially when it involves tacit knowledge and personal commitment, goes
beyond the mere transmission of information. It implies a responsibility to use that knowledge
wisely, taking into account its potential impact on individuals, communities, and society as a
whole. In this way, personal engagement with knowledge becomes intertwined with ethical
considerations, shaping how individuals navigate and use their understanding with a sense of
ethical responsibility. Ethical responsibility is closely tied to ethical principles, emphasizing the
obligation of individuals and organizations to act in accordance with standards of good
behavior, such as honesty, integrity, and respect for human dignity (Beauchamp,2004;
Bowie, 1999).

For instance, a doctor who possesses knowledge about the best drug for a particular diagnosis
has the responsibility to ensure that the patient with that diagnosis receives the appropriate
treatment (Roland et al.,2018; Lewis et al.,2013). Ethical responsibility, therefore, pertains to
a person's obligation to act ethically, following rules or standards of good behavior or practice.

This responsibility involves acting in ways that benefit the greater good of society. Ethical
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action is closely tied to knowledge, which can be acquired through various means, including
emotions, sense perception, reason, and language (Edmondson, 1999; Hu et al., 2019;
Pescosolido et al., 2019; Wang et al., 2010). Responsibility, therefore, is linked to both
knowledge and action; the value of knowledge is realized through its application. Without
action, knowledge has little impact and carries minimal ethical responsibility. Conversely, when
knowledge is applied, it produces tangible consequences that can be either beneficial or
harmful to society (Edmondson, 1999; Hu et al., 2019; Pescosolido et al., 2019; Wang et al.,
2010). The degree of ethical responsibility associated with knowledge is proportional to its
potential impact on the common good. From this perspective, while individuals may possess
knowledge, they also bear an inherent ethical responsibility (Bowie, 1999; Bandura, 1991;
Brown et al., 2006). If knowledge is hoarded and not shared, it can prevent a group from
making fully informed decisions. Thus, when assessing ethical responsibility by the impact of
actions on society, collective action is more effective. In cases where knowledge is collectively
owned, withholding information could be considered unethical, suggesting that the ethical
responsibility of knowledge ownership extends to sharing it. The ethical significance of
knowledge depends on its potential impact on human life and the environment. Therefore, the
more profound the potential consequences of knowledge, the greater the ethical responsibility
to use it wisely and share it appropriately.

For instance, possessing knowledge to create online games does not inherently impose ethical
responsibility on the individual with that knowledge. However, if that knowledge is used to
develop weapons that significantly impact human life or the environment, the person utilizing
that knowledge bears a high level of ethical responsibility. Although the notion that possessing
knowledge is inherently tied to ethical responsibility may seem reasonable, based on the
arguments above, | would assert that it is an oversimplification. While certain types of
knowledge can indeed have profound ethical implications, the relationship between knowledge
and responsibility is multifaceted and context-dependent.

Factors such as intent, the potential impact of the knowledge, and the individual's agency in
its application all play crucial roles in determining ethical responsibility. Additionally, ethical
considerations often extend beyond individual knowledge possession to encompass broader
societal, cultural, and institutional factors. Therefore, while knowledge undoubtedly influences
ethical responsibility, attributing a straightforward causative relationship oversimplifies the
complex interplay of factors involved. Recognizing this complexity is essential for fostering a
more nuanced understanding of ethical decision-making in various contexts. In conclusion, the
interplay between knowledge and responsibility underscores the ethical imperative for
individuals to act responsibly based on their understanding. Acknowledging and navigating this
relationship is essential for making informed and ethical decisions that contribute to the well-

being of individuals and society.
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We now turn to a more focused exploration of responsibility in outsourcing, and in the next
section will consider how the ethical and epistemic dimensions of outsourcing affect data

integrity, professional responsibility and employee well-being.

9.1 The Dynamics of Responsibility: Epistemic and Ethical Dimensions

This section undertakes a philosophical inquiry into the shifting contours of responsibility and
its intricate interplay with epistemic and ethical considerations within outsourced clinical
research.

Outsourcing, as a transformative practice, not only reconfigures operational structures but also
fundamentally alters the nature of individual and collective responsibilities. This section delves
into how the redistribution of roles and duties affects both personal and professional spheres,
influencing job satisfaction and overall well-being. The ripple effects of these changes extend
to the epistemic domain, reshaping how knowledge is cultivated, disseminated, and
understood within the research environment.

Central to this discourse is the concept of epistemic responsibility the profound shifts in
knowledge acquisition and interpretation that emerge as responsibilities transition from one
entity to another. The impact of outsourcing on epistemic dynamics is examined through the
lens of fear and control, probing how these elements shape decision-making processes and
influence the integrity of research.

The section also interrogates the role of responsibility in shaping motivation and self-
confidence. By exploring how shifts in responsibility can either fortify or undermine individual
and teams, it offers a philosophical reflection on the nature of motivation as it intersects with
the evolving landscape of clinical trials. Further, the temporal dynamics of responsibility are
scrutinized, revealing how changes in roles and knowledge acquisition evolve over time. The
philosophical implications of these dynamics are considered, providing insights into the ways
in which outsourcing alters the ontology of clinical trials and the epistemology of knowledge
production. In essence, this chapter seeks to unravel the complex interplay between
outsourcing, responsibility, and knowledge, offering a philosophical perspective on how these
elements coalesce to shape the ethical and epistemic dimensions of modern clinical research.
Through this exploration, it aims to illuminate the deeper implications of outsourcing practices

on the integrity and evolution of knowledge within the field.

- Impact of Outsourcing on Individuals and Trial Teams

In today’s globalized landscape, outsourcing is a common practice that extends beyond mere
operational logistics to profoundly influence job responsibilities and employee well-being. This
shift reveals a complex interplay of cultural, linguistic, and geographical dimensions, often

overshadowed by a focus on efficiency and cost reduction (Giardini et al., 2008; Hinds et al.,
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2005). These deeper, philosophical issues concern job security and personal development,
which are critical to understanding the full impact of outsourcing.

Outsourcing disrupts not only organizational workflow but also the very essence of job
satisfaction and professional growth. Language and communication barriers in multinational
teams are more than technical hurdles they signify existential challenges that can lead to
misunderstandings, conflicts, and heightened stress (Hinds et al., 2005; Ancona et al., 1992;
Loo et al., 2002). As teams navigate these complexities, the inherent discord between sponsor
and vendor expectations can unravel team cohesion, fostering interpersonal tensions and a
pervasive sense of existential insecurity among employees.

The philosophical implications of outsourcing extend to the displacement of long-standing
expertise. Roles that once held deep professional significance are often reduced to mere
oversight functions, stripping individuals and teams of their accumulated tacit knowledge—a
concept emphasized by Michael Polanyi as essential for maintaining professional identity and
relevance (Polanyi, 1962, 1966). This erosion of tacit knowledge can undermine employees'
confidence and sense of value, leading them to shift from being “experts in their field” to “mere
functionaries” in order to professionally survive. Harry Collins’ sociological perspective sheds
light on this shift, revealing it as part of a broader transformation within the community of
practice, where personal commitment and professional identity undergo significant
reconfiguration (Collins, 2009).

Erich Fromm’s concept of "alienation" provides further insight into the psychological and
existential impacts of these changes. As roles and identities evolve, employees may become
increasingly estranged from their work, colleagues, and the fundamental purpose of their
professional activities. This alienation, characterized by a loss of tacit knowledge, diminishing
self-confidence, and a pervasive sense of undervaluation, leads to a detachment from intrinsic
motivations and personal fulfillment (Fromm, 1976). Fromm’s critique of modern capitalist
structures, with their emphasis on productivity and profit over human well-being, offers a critical
framework for assessing the long-term consequences of outsourcing on employee morale and
organizational health.

Conversely, the concept of responsibility an integral element of philosophical thought—offers
profound insights into individual and team knowledge development. Jean-Jacques Rousseau
asserted that responsibility is central to human nature and crucial for both personal and societal
progress (Rousseau, 1762). When individuals embrace responsibility for their learning and
professional growth, it transcends mere obligation, embodying self-determination and a
profound commitment to growth. Albert Bandura’s theory of self-efficacy supports this view,
suggesting that responsibility fosters a sense of efficacy, motivating individuals to seek new

knowledge and continuously refine their skills (Bandura, 1977, 1997). This proactive
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engagement nurtures a mindset oriented towards perpetual learning and adaptability, driving
individuals to set clear goals and develop structured plans for achieving them.

Emile Durkheim’s insights into the social dimensions of responsibility further illuminate its role
in fostering team cohesion and communal bonds (Durkheim, 1893). In professional settings,
responsibility significantly impacts the depth and breadth of knowledge individuals acquire.
Those who assume responsibility for their growth often emerge as leaders in knowledge
sharing and critical engagement, enhancing their understanding of complex concepts and
fostering a culture of continuous learning within their teams. Additionally, taking responsibility
for one’s actions and communication promotes healthier relationships, facilitating personal
growth and more meaningful interactions.

However, the practice of outsourcing can alter these dynamics, shifting roles towards passive
oversight and diminishing attributes such as initiative, motivation, and collaboration. This
observation aligns with Bandura's emphasis on the empowerment derived from assuming new
responsibilities, which energizes team members to invest more in knowledge development and
task completion (Bandura, 1977). Shared responsibility within a team context acts as a catalyst
for collaborative learning, encouraging members to share knowledge and resources, thereby
creating a communal reservoir of expertise that benefits the entire group (Senge, 1990, 1994;
Edmondson, 2012, 2018).

In summary, delving into the philosophical dimensions of responsibility alongside the effects
of outsourcing reveals a complex interplay between individual agency and structural forces.
Responsibility emerges as a critical catalyst for knowledge development, driving accountability,
ownership, collaboration, and a dedication to continuous learning. This dual exploration invites
a reconsideration of the values and priorities shaping organizational practices and their
profound effects on human lives. Conversely, outsourcing presents challenges that can lead
to the erosion of tacit knowledge, a diminished sense of professional identity, and a loss of
purpose. This rapid devaluation of professional roles not only affects individual morale but also

directly impacts the integrity and quality of data produced in clinical research.

- The Impact of Outsourcing on Job Responsibilities and Employee Well-Being

In outsourcing, responsibility is divided into two temporal dimensions: prospective and
retrospective. Prospective responsibility involves envisioning the future, committing to specific
roles or tasks, and ensuring their successful execution, essentially taking responsibility for
what lies ahead. Retrospective responsibility involves reflecting on actions after the fact,
understanding who should be held accountable for results, and linking these to past
commitments. It's about looking back to understand the present and improve for the future
(Smith, 2012; Jones, 2015).

Accountability involves three basic elements: (1) identifying who is responsible (the subject),

(2) determining what they are committed to (the object), and (3) specifying the particular action
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or decision in question (the instance). A full understanding of these aspects is crucial in
determining both accountability and responsibility. Responsibility is multidimensional; it
encompasses various dimensions, each contributing to the betterment of individuals and
communities. A fulfilling life involves acting responsibly and recognizing that the consequences
of our actions significantly influence our moral judgments.

Let's consider an example from clinical research: the Principal Investigator (Pl) or the clinical
research coordinator may be responsible for ensuring adherence to protocol requirements and
the ethical conduct of the study (the subject). Their commitment could entail the successful
completion of the clinical trial in accordance with regulatory guidelines, ensuring patient safety,
and generating reliable data for analysis (the object). An instance of accountability within this
context could involve a specific decision made by the PI or the research coordinator regarding
patient eligibility criteria (the instance). For example, if a patient does not meet all inclusion
criteria but is still enrolled in the study, the accountability lies in justifying this decision and
ensuring that it aligns with the best interests of the patient and the integrity of the research.
By applying the three elements of accountability, identifying the responsible subject (Pl or
research coordinator), determining their commitment (successful completion of the trial), and
specifying the particular action or decision (enrollment of a patient not meeting all criteria)—
we can better understand the responsibilities and actions taken within the clinical research
setting. This understanding is crucial for ensuring ethical conduct, accountability, and
responsible decision-making in clinical trials.

Responsibility isn't just a philosophical concept in our daily lives, it's deeply rooted in how we
act and interact. When we assess the morality of an action, responsibility naturally arises. To
reject norms and standards is to deny responsibility, a fundamental aspect of human practice.
Karl-Otto Apel emphasizes that responsibility is not just an abstract idea; it's a social institution,
a tool that helps us keep things in balance, regulate our behavior within society, and ultimately
promote better coexistence. So, responsibility isn't just about philosophical considerations, it's
about the very fabric of how we live and interact (Luhmann, 1984, chapter 5).

Research indicates that in the realm of outsourcing in clinical research, changes in
responsibilities significantly impact individual work-life balance and the dynamics between
sponsor and vendor teams. These changes have disproportionately affected employees of the
sponsor, leading to a devaluation of their skills while enhancing those of the vendor (Belcourt,
2006). Consequently, there has been a loss of skills among sponsor team members, with
limited opportunities for the development of new knowledge. The affected employees attempt
to maintain their current level of knowledge, which inevitably becomes obsolete over time due
to the lack of opportunities to develop new skills, particularly tacit knowledge. Consequently,
they experience a loss of self-confidence and struggle to adapt to these circumstances. As a

result, outsourcing has generated anxiety among clinical research scientists employed by the
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sponsor regarding the potential loss of their skills and the perceived impact on senior
management's assessment of their competence. There is a growing resistance to outsourcing
among these scientists, who fear that their jobs, including supervisory roles, could be fully
outsourced to vendors in the long term.

The decision to outsource has resulted in employees in affected functions seeking job
opportunities outside the company. Talented and loyal employees, in particular, have
experienced deep disappointment and anxiety as a result, leading to demotivation and reduced
work productivity. The impact of outsourcing on employees' responsibilities is crucial, as it can
have both positive and negative effects. While some aspects, such as focusing on high-value
activities, can be beneficial to their development, the shift from an active scientist role to
monitoring vendor activities can be detrimental and may even result in job loss for some
employees. Such changes brought about by outsourcing can have a negative psychological
impact, contributing to depression, reduced self-confidence (self-esteem), and a significant
impact on work-life balance (Kessler et al., 1999; Cooper, 1999; Applebaum et al., 1987; EImuti
et al., 2010).

Discussions with senior management and employees universally acknowledge that the
outsourcing trend can reduce employment opportunities within the home country and ultimately
impact the local labor market and economy. This realization raises ethical and socio-economic
concerns regarding the broader implications of outsourcing practices, emphasizing the need
for organizations to carefully consider potential consequences and negative effects on
employees and the local community before making outsourcing decisions (Belcourt, 2006).
From Fromm's perspective (Fromm, 1976, 1955, 1941, 1956), responsibility is deeply
intertwined with individual agency and ethical conduct within society. It involves envisioning
the future, committing to specific roles or tasks, and reflecting on actions afterward. In the
context of outsourcing, responsibility takes on added significance as individuals grapple with
the consequences of decisions made by organizations.

In this context, prospective responsibility in outsourcing entails foreseeing the potential impact
on job roles, skills development, and the overall well-being of employees. It involves making
informed decisions that prioritize the long-term welfare of individuals and communities over
short-term financial gains. Retrospective responsibility involves reflecting on the outcomes of
outsourcing decisions and holding accountable those responsible for its implementation.
However, the outsourcing trend has led to complex challenges, particularly regarding the
devaluation of skills within sponsor teams and anxiety among employees about job security
and competence perception. Employees fear that outsourcing may lead to the loss of their
roles and skills, resulting in demotivation and reduced productivity. Therefore, the shift in
responsibilities from active scientific roles to monitoring vendor activities can have negative

psychological effects, impacting employees' self-confidence and work-life balance.
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Fromm would argue that responsibility extends beyond individual actions to encompass the
ethical considerations of organizations and their impact on employees and local communities
(Fromm, 1976, 1955, 1941, 1956).

Therefore, responsible managers should prioritize the well-being and development of their
employees, considering the broader implications of outsourcing decisions on individuals' skills,
motivation, and job security. By adopting an ethical approach to outsourcing, organizations
can strive for a balance between business needs and the welfare of their employees and
society as a whole (Fromm, 1955). In summary, interpreting outsourcing through Fromm's lens
underscores the importance of individual responsibility, ethical decision-making, and
consideration for the well-being of employees and communities. Recognizing the human
aspects, especially fear, alongside the ethical dimensions of outsourcing, enables
organizations to navigate the complex challenges of responsibility more effectively. This
understanding is crucial for fostering a more sustainable and harmonious working
environment. Consequently, the next section delves into the role of fear in shaping professional

behavior, highlighting its profound impact on research practices and outcomes.

- The Epistemoloqgy of Fear: Understanding Ilts Role in Shaping Choices and Control in
Outsourcing

The epistemology of fear delves into how fear influences our understanding and decision-
making processes, particularly in the context of outsourcing. Fear is not merely an emotional
response but a profound cognitive state that shapes our perception of risk and our subsequent
actions (LeDoux, 2015). As a primal mechanism, fear plays a critical role in how we process
and react to perceived threats, influencing not only individual choices but also broader
organizational behaviors. This philosophical inquiry explores how fear can shape our
knowledge of and responses to outsourcing, revealing deeper insights into its role in shaping
human behavior and decision-making.

Neurobiological research has elucidated the amygdala’s role in processing fear, highlighting
its function in regulating fear-related responses and influencing rational thought processes
(Davis et al., 2001). Fear affects how individuals assess risks associated with outsourcing,
often distorting their ability to think clearly and make informed decisions. This interplay between
fear and rationality is crucial in understanding how fear can both inhibit and influence decision-
making processes.

Manipulative forces, such as those found in political or corporate settings, often exploit fear to
control and influence behavior. Politicians, for instance, may use fear-inducing rhetoric to
manipulate public opinion, while in the realm of outsourcing, fear of job loss or future
uncertainties can be used to sway individuals' decisions (Cohen et al., 1972). The philosophical
lens of epistemology helps us understand how fear alters our perception of knowledge and

shapes our responses to outsourcing decisions.
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In the context of outsourcing, experienced individuals might fear based on past negative
experiences, while newcomers may be apprehensive about the unknown. This dichotomy
illustrates how fear can be both a result of actual experiences and a reaction to perceived
threats (Tallis, 2004). Recognizing how fear affects knowledge and decision-making processes
is crucial for addressing the challenges associated with outsourcing.

The role of fear in decision-making highlights the need for fostering critical thinking and self-
confidence. By understanding the epistemological dimensions of fear, individuals can be better
equipped to navigate outsourcing decisions with reason and autonomy rather than succumbing
to fear-induced manipulation (Fromm, 1956). This philosophical perspective emphasizes the
importance of empowering individuals to make informed choices, grounded in rationality and
personal agency.

Erich Fromm's insights further illuminate the impact of fear on rational thought and decision-
making. He argues that fear inhibits our ability to think critically and can lead to passive
acceptance of unfavorable circumstances. Fromm advocates for the development of self-
confidence and critical thinking as tools to overcome fear and make autonomous decisions
(Fromm, 1941). His perspective reinforces the importance of understanding fear’s
epistemological role in shaping choices within the context of outsourcing.

In conclusion, examining the epistemology of fear provides valuable insights into how fear
influences our understanding and decision-making processes, particularly in outsourcing
contexts. By exploring fear's impact on knowledge and control, we gain a deeper
understanding of how to address the challenges associated with outsourcing and foster a more

informed and empowered decision-making process.

- How Does Responsibility Affect Individual and Team Knowledge Development?

Responsibility plays a crucial role in both individual and team knowledge development,
influencing various aspects of learning, collaboration, and overall growth, thereby creating an
environment conducive to personal and collective progress.

From Rousseau's perspective, responsibility is an inherent aspect of human nature that
contributes to personal and collective growth (Rousseau,1762). When individuals take
responsibility for their own learning, it transcends a mere task, it becomes a driving force that
enhances a sense of ownership (Piaget,1954,1962). This proactive engagement in acquiring
new knowledge and skills is not merely a response to external expectations; it is a personal
drive to improve and excel in one's field (Bandura,1977,1997). Bandura's perspective
emphasizes self-efficacy and proactive engagement in learning, where taking responsibility
reflects a sense of self-efficacy, driving individuals to seek out information and continuously
improve (Bandura,1977).

The result is a continuous learning mindset and adaptability, wherein individuals are motivated

to seek out information and learn from their mistakes (Dweck,1999,2006). This sense of
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responsibility extends to goal setting and planning, as responsible individuals are more likely
to set clear learning goals and develop structured plans to achieve them (Maxwell,1998,2011).
According to Durkheim's perspective, responsibility emphasizes the social aspect, fostering
cohesion within teams and reinforcing social bonds (Durkheim,1893).

The level of knowledge an individual possesses is greatly influenced by their capacity for
responsibility, as assuming responsibility compels individuals to learn and acquire the
necessary skills to fulfill their obligations, observable in various aspects of life, including work
and relationships.

For instance, scientists who take ownership of their professional knowledge development tend
to excel compared to their peers. They actively seek out information, engage with the subject
matter, and think critically, enabling them to deepen their understanding of scientific concepts
(Austin,1997; Vroom,1964; Zimmerman,1989). Moreover, individuals who embrace
responsibility are more likely to share their knowledge and skills with others, fostering a culture
of lifelong learning that benefits the entire team. Additionally, accepting responsibility for one's
behavior and communication fosters healthier relationships, promotes personal growth, and
enhances interactions with others.

The collaborative environment promoted by Rousseau and Durkheim's views fosters a culture
of mutual support and constructive feedback. Assuming responsibility is crucial for enhancing
personal knowledge, contributing to success in various areas of life, and facilitating personal
growth. It is also critical for team knowledge development, as it creates an environment where
continuous learning is valued by all team members (Saks et al.,2014).

Prior to the implementation of outsourcing, these positive characteristics, like initiative,
motivation, skills development and good collaboration, were evident by A* and by trial team
members. However, after the activities were outsourced, when the role of A* and the team
shifted to passive monitoring rather than active participation, there was a decline in initiative,
motivation, skill development and collaboration. This observation aligns with Bandura's
perspective on self-efficacy, which emphasizes the empowerment experienced by team
members when they embrace new responsibilities (Bandura,1977). When a team embraces
new tasks and feels empowered, its members become more motivated to invest additional
time in knowledge development and successfully complete the assigned tasks. Therefore, in
a team environment, shared responsibility serves as a catalyst for collaborative learning
(Senge,1990,1994). Team members actively share their knowledge, skills, and resources,
creating a collective pool of expertise that benefits the entire group (Edmondson,2012,2018).
Durkheim's emphasis on social cohesion within teams highlights the importance of
responsibility in fostering a culture of mutual support and knowledge sharing (Durkheim,1893).
Several ways responsibility affects team knowledge development include: (1) Accepting

responsibility encourages team members to be accountable for their specific roles in the
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project, fostering a sense of ownership and dedication to the team's objectives. (2) Assuming
responsibility motivates team members to actively seek out information and materials,
including lessons learned from previous projects, to fulfill their duties. This proactive approach
adds to the team's collective expertise and improves their ability to tackle new challenges. (3)
Accepting responsibility promotes teamwork and communication. When team members take
ownership of their tasks, they are more inclined to share their progress and difficulties with the
rest of the group, fostering collaboration and knowledge exchange. (4) Assuming new
responsibilities within a team fosters a culture of continuous learning, as team members
actively seek opportunities for improvement and expansion of knowledge (Ancona et al.,2007;
Robbins,2018; Zak,2017; Krasnoperova,2019; Jarrett,2018; Koenig et al.,2016).

Furthermore, Rousseau's emphasis on personal and collective growth through shared
responsibility aligns with the text's conclusion on the importance of responsibility in individual
and team success (Rousseau,1762). In summary, taking responsibility is a driving force for
both individual and team knowledge development, proving integral to the acquisition and
development of knowledge in various aspects of life. Furthermore, taking responsibility
encourages the sharing of knowledge and skills, creating a culture of accountability,
ownership, collaboration and continuous learning, which ultimately contributes to individual

and team motivation and the overall growth and success of individuals and teams.

- Fostering Motivation: The Role of Responsibility in Individual and Team Dynamics

Motivation serves as a driving force that inspires individuals and teams to achieve their goals
and excel in various endeavors. A critical element that influences motivation is a sense of
responsibility. Taking responsibility for one's actions, tasks, and learning is a key factor in
individual motivation. When individuals recognize and accept their responsibility, they are
motivated to go beyond fulfilling a duty; it becomes a personal commitment to excellence. This
sense of ownership fosters a continuous learning mindset in which individuals are motivated
to actively seek knowledge and skills to improve and excel in their respective fields (Locke et
al., 2002).

Embedded within this motivational landscape is Maria Puig de la Bellacasa's profound insight
into the impact of responsibility. Drawing on the wisdom of Deci et al., (2000) and Bandura
(1997), “a critical nexus emerges”, highlighting the deep connection between responsibility and
individual motivation. Taking responsibility goes beyond the mere fulfillment of duties; it
evolves into a personal commitment to excellence as individuals recognize and embrace their
responsibilities. Bellacasa's perspective aligns with this, emphasizing that a sense of
ownership cultivates a continuous learning mindset. Proactive ownership drives individuals to
actively seek knowledge and skills for continuous improvement and excellence in their

respective domains, resonating with the ideas of continuous improvement and care.
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Within a team environment, individual motivation is intertwined with personal responsibility and
a collective desire to support teammates, consistent with Bellacasa's emphasis on the
interconnectedness of care beyond individual boundaries. Shared responsibility within a team,
as illuminated by Hackman, becomes an integral facet of team dynamics under Bellacasa's
lens. This collaborative approach transforms responsibility into a cultural cornerstone, fostering
a sense of accountability where each team member actively contributes to collective success,
echoing Katzenbach and Smith's (1993) findings.

As we delve into the individual aspects of this collaborative dynamic, the well-distributed sense
of responsibility in Bellacasa's framework continues to play a crucial role in fueling team
motivation and equipping teams to tackle complex challenges, aligning with insights from
Pearce&Sims (2002). Proactive ownership not only enhances adaptability but also contributes
to the targeted development of skills over time. Empowered individuals are motivated to set
clearer and more achievable learning goals, creating a roadmap for their personal and
professional development. This structured approach ensures a steady accumulation of
knowledge and fosters a sense of achievement, which further enhances motivation. In a team
environment, individuals are motivated not only by personal accountability but also by the
desire to support and encourage their teammates. Shared responsibility within a team
enhances individual learning and increases overall team motivation through mutual support
and constructive feedback. This creates a culture of accountability in which each team member
actively contributes to the collective success of the group, as Katzenbach&Smith (1993) note.
As a result of this well-distributed sense of responsibility, teams become more motivated and
better equipped to tackle complex challenges, as highlighted by Pearce&Sims (2002). The
combination of individual expertise and collective responsibility facilitates efficient problem-
solving through multiple perspectives. Furthermore, responsibility in a team environment
promotes effective communication and knowledge sharing, which are essential components
of a motivated and high-performing team.

The allocation of responsibility within a team has profound implications for the motivation of
the individuals involved. For instance, in the realm of clinical research, pharmaceutical
companies often outsource certain aspects of their clinical trials, such as data management or
statistical analysis, to specialized Contract Research Organizations (CROs). When individual
scientists (in our case, A*) or research teams within the pharmaceutical company are entrusted
with meaningful responsibilities for data production, not only overseeing the activities of
outsourced tasks to X*, but they also feel valued and recognized as valuable contributors to
the respective clinical research trial. This act of care from their managers nurtures their sense
of belonging and significance, aligning with Bellacasa's ideas on the ethics of care (Bellacasa,
2016,2017). Conversely, if the responsibility for overseeing outsourced tasks is not adequately

delegated or if scientists feel marginalized in their roles, it can lead to feelings of neglect and
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demotivation, negatively impacting personal performance and the overall success of the team.
Therefore, this example underscores the importance of responsible and ethical caring
practices within the work environment, where the distribution of responsibilities is balanced
with adequate support and recognition (Bellacasa, 2016,2017).

The removal of responsibility can be seen as a withdrawal of care, leading to feelings of
insignificance and demotivation. This withdrawal has a negative impact on personal
performance and the overall success of the team, further emphasizing the importance of
responsible and ethical caring practices within the work environment (Gagne et al.,2005;
Latham et al.,1991). However, it is crucial to consider the ethics of caring when balancing these
responsibilities, as suggested by Bellacasa. An excessive burden of responsibility without
adequate support or resources can lead to demotivation and neglect of individual well-being.
Therefore, managers have an ethical responsibility to create a caring work environment that
fosters individual motivation and commitment to the collective mission by integrating caring
principles into their leadership. This includes assigning tasks that are both challenging and
achievable for each team member, while respecting their abilities and limitations. Furthermore,
managers ought to convey the scientific significance of assigned tasks and offer essential care
and support to assist individuals in overcoming any challenges they may face. This aligns with
Bellacasa's focus on seamlessly integrating care practices into the core of technoscientific
pursuits (Bellacasa, 2016,2017).

By providing this ethical care, managers can nurture and stimulate scientists by affirming their
contributions and the importance of their work. When individuals feel valued and engaged in
their work, they are more likely to take responsibility for their tasks, work effectively with others,
and strive for excellence. As a result, performance improves, leading to team success that
benefits not only the manager and employees but also the entire team and the organization as
a whole, in line with the principles of responsible innovation and ethical care.

In conclusion, responsibility serves as a foundational element in fostering motivation and
achieving excellence both individually and within teams. Rooted in a sense of ownership and
commitment to continuous improvement, responsibility enhances adaptability, promotes skill
development, and fosters a culture of accountability and mutual support. Embracing
responsibility not only drives individual and team success but also underscores the ethical
imperative for managers to create caring work environments that nurture motivation, well-
being, and collective achievement. By integrating caring principles into leadership practices,
organizations can cultivate high-performing teams grounded in the ethos of responsible
innovation and ethical care, ultimately contributing to sustained success and positive

organizational outcomes.
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- Responsibility as the Foundation of Self-Confidence

Imagine A* embarking on a mission to develop a novel treatment for a rare neurological
disorder. A* has significant expertise in this indication, the mechanisms of action of the drug in
development, and in clinical research development processes. Additionally, A* has a team
comprising diverse experts: researchers delving into the molecular mechanisms of the
disease, clinicians interacting directly with patients, statisticians analyzing complex data sets,
and administrators coordinating logistics.

Self-confidence is a psychological and emotional state reflecting an individual's belief in their
abilities, qualities, and judgments (Bandura,1997). It involves a positive view of oneself and
the confidence to face different life situations, influenced by experiences, achievements,
feedback, and successful management of challenges (Deci et al.,2000). According to Carl
Rogers, positive regard and acceptance are crucial in fostering a positive self-image and
confidence in one's abilities (Rogers,1959). A confident person believes in their competence
in various areas of life (Branden,1994) and is often associated with a positive self-image,
recognizing strengths while being aware of areas for improvement (Rosenberg,1965). Self-
confidence, rooted in self-awareness, humility, and a balanced recognition of strengths and
areas for improvement (Baumeister et al.,2003), contributes to well-being, resilience, and
success. Bandura's social cognitive theory suggests that individuals with high self-efficacy
beliefs perceive themselves as capable of successfully executing tasks, leading to increased
self-confidence (Bandura,1977). Taking responsibility provides opportunities to demonstrate
skills and competencies (Locke et al.,2002), contributing to empowerment and self-confidence
(Conger et al.,1988). It provides recognition of competence (Deci et al.,1989), positively
impacting self-perception and belief in one's ability to perform tasks.

In this dynamic environment, responsibility allocation becomes paramount. A* and the team
feel empowered as they delve deeper into their investigations; clinicians take ownership of
patient interactions, statisticians leverage their analytical prowess, and administrators
streamline processes. Each team member's contribution is integral to the collective effort.
Through this collaborative endeavor, A* not only fulfills their roles but also derives a sense of
identity and confidence from their responsibilities within the research community. They see
firsthand the impact of their contributions on advancing medical knowledge and potentially
transforming patients' lives. As challenges are overcome and milestones achieved, A* and the
team's cohesion strengthen, bolstering their collective confidence. Trust and recognition
permeate the environment, fostering a culture where individuals feel supported in their
endeavors and motivated to excel.

Ultimately, as the research progresses towards its goal, A* and each team member experience
personal growth, enhanced performance, and a profound sense of fulfilment. Their journey

exemplifies how responsibility allocation within the context of clinical research is intricately
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linked to self-confidence, driving progress and innovation in the pursuit of better health
outcomes.

However, if the clinical trial activities are outsourced, let's consider a scenario in which
investigator A* traditionally performs data analysis for clinical trials in her company. Due to
resource or expertise constraints, the company decides to outsource data analysis tasks to X*.
In this scenario, A* may feel sidelined or undervalued, leading to a decline in their self-
confidence as they perceive their role as diminished or redundant. To regain confidence, A*
should be actively involved in the daily data production and analysis processes, rather than
relying solely on data received from X*. By maintaining active involvement, A* can
professionally navigate the challenges of outsourcing and emerge with renewed confidence in
her abilities and contributions to clinical research.

Erikson's theory of psychosocial development suggests that individuals develop competence
and confidence when they successfully overcome challenges and take responsibility for their
actions (Erikson,1950, 1968). Responsibility provides autonomy and control over actions and
decisions (Bandura,1997), fostering a belief in influencing outcomes and increasing self-
confidence. Piaget's theory of cognitive development suggests that as individuals mature and
develop abstract thinking skills, they become more capable of understanding and taking
responsibility, leading to increased self-confidence (Piaget,1952, 1960). Deprived of
responsibility, individuals may perceive themselves as inadequate, undermining self-
confidence. Lack of responsibility can lead to meaninglessness, reducing fulfillment and
meaning (Lavelle et al.,2010). According to Durkheim's theory of social integration, individuals
derive a sense of identity and self-confidence from their roles and responsibilities within society
(Durkheim,1893). Appropriate allocation of responsibility provides opportunities for personal
growth and knowledge development. Individuals supported in new responsibilities gain
confidence, which motivates continued learning, improved performance, and contribution to
team success (Owens et al.,2012; Stajkovic et al.,1998).

According to Rousseau's concept of the 'social contract', individuals develop confidence and
fulfilment when they freely choose and fulfill responsibilities within society (Rousseau,1762).
To develop confidence through responsibility, individuals need support from management, a
trusting environment, and a culture that encourages learning from mistakes. Trust, recognition,
and appreciation of performance play a crucial role in building confidence and motivating
individuals to perform successfully. Therefore, to harness the talents of individuals,
organizations should create an environment that fosters trust, growth, learning, and
recognition, enabling individuals to develop their skills and realize their full potential. In
summary, the allocation of responsibility is closely linked to self-esteem. According to Maslow's
Hierarchy of Needs, individuals achieve self-confidence and fulfillment when they can pursue

their highest potential and purpose in life, including taking responsibility and contributing to the
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well-being of others (Maslow,1943,1954). When individuals are entrusted with meaningful
responsibilities, supported in their efforts, and recognized for their contributions, their self-
confidence is enhanced, leading to personal growth, improved performance, and a greater

sense of fulfillment.

- Responsibility and Epistemic Shifts in Outsourced Clinical Trials

Pharmaceutical and biotechnology companies are actively pursuing strategies to streamline
processes, reduce costs and accelerate drug development. In line with this, outsourcing of
various elements of clinical trials has emerged as a key tactic. As a result, the clinical trial
landscape has undergone significant changes in recent years, marked by a paradigm shift in
outsourcing dynamics aimed at optimizing resources and accelerating the drug development
process.

This development represents a significant shift in responsibilities and the distribution of
knowledge across a network of stakeholders, presenting both challenges and opportunities.
The outsourcing of clinical trial activities in the early stages of drug development brings with it
changes in the allocation of responsibilities and the nuanced development, transformation and
distribution of knowledge throughout the clinical research and development process.

When senior management decides to outsource these activities to a vendor (referred to as X*),
the sponsor representative (referred to as A*) is tasked with preparing and transferring trial-
related documents to X*. At this point, X* assumes responsibility for conducting the trial. It is
important to note that A* and X* become epistemically independent of each other, as they have
distinct roles, responsibilities, skills, and capabilities. However, the transfer of intellectual
property (knowledge about the Investigational Medicinal Product) to X* means that A* no
longer has sole ownership of this knowledge, it becomes shared with X*. As a result,
responsibilities shift, with A* transitioning from a leading role (from active genuine scientist) to
an oversight role (passive subordinate scientist) in monitoring X*'s activities, while X* assumes
a more crucial role in executing the clinical trial. Through changes in responsibilities, A* and
X* will have different opportunities to acquire or develop knowledge. With the outsourcing, A*
will lose the opportunity to further develop their "know-how" as the new knowledge will now be
developed by X*.

According to Marx (1867), this is a strategy to de-skill labor and undermine their influence and
power. Peter Senge (1994) mentioned that "Organizations learn only through individuals who
learn. Individual learning does not guarantee organizational learning, but without it, no
organizational learning occurs."

During the start-up phase of the trial, A* possesses the knowledge, both tacit and explicit, and
ultimate responsibility for the scientific aspects of the trial, such as preparing the trial protocol
and relevant documents. The tacit knowledge, (developed through personal experience), is

crucial for X* to effectively conduct clinical trial activities. Tacit knowledge is the individual
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knowledge that is produced through repeated experiences, and it encompasses skills that
enable individuals to recognize and respond to important stimuli, understand the logical
connections of specific knowledge facets, and take appropriate actions (D'Eredita et al.,2006;
Tsoukas,2003; Ericcson,2006; Hoffman et al.,2006). However, codifying tacit knowledge
without losing some of its original characteristics is challenging. Studies on the transfer of tacit
knowledge within companies highlight the importance of social relationships in facilitating such
knowledge transfer (Reagans et al.,2003; Levin et al.,2004). Therefore, X* will not be able to
solely rely on the explicit knowledge received but will still depend on A*'s tacit knowledge,
particularly regarding the properties of the drug. This aligns with Polanyi's (1962) assumption,
“We can know more than we can tell,” confirming that in the study, only explicit knowledge was
documented, while tacit knowledge could not be captured in the documents.

As the trial progresses, X* develops their own tacit knowledge through daily work, resulting in
shifts in the leading roles of A* and X* depending on the questions related to tacit knowledge.
For instance, A* takes the lead in explaining scientific aspects, such as dosing instructions,
dose formulation, participant randomization, and unblinding procedures. On the other hand, X*
assumes the lead role in clarifying operational procedures, including intervention
accountability, record keeping, adherence to trial interventions, and other operational aspects.
Outsourcing thus alters the holders of tacit knowledge, leading to changes in roles and
responsibilities. This becomes evident during the Safety Monitoring Committee (SMC)
meeting, where X*, relying on their developed tacit knowledge, can independently address and
explain questions from SMC members. In contrast, A*, not directly involved in clinical trial
activities and lacking further developed knowledge, relies on X* for scientific interpretations of
newly generated trial data. Consequently, A* accepts X*'s responses without seeking evidence
or source data. It becomes apparent that A*'s knowledge of the trial drug is outdated, and their
knowledge skills remain at the same level as during the screening visit. Due to the limited
development of knowledge, especially tacit knowledge, the epistemic status of A* has
changed, making it highly dependent on X*. Can A* effectively perform professional scientific
oversight activities, such as understanding scientific evidence and distinguishing between
qualitative and non-qualitative data. This situation aligns with Will Durant's quote, "We are what
we repeatedly do. Excellence, therefore, is not an act but a habit."

The development of X*'s tacit knowledge leads to their independence from A*, while A*
becomes epistemically dependent on X*. However, despite this change in epistemic
dependence, the sponsor's responsibilities remain unchanged. A* as the sponsor's
representative is still accountable for the trial results. Furthermore, A* is responsible for
publishing the clinical trial results, which requires understanding the results, reviewing
comments from other authors, cross-checking trial data, and discerning valid arguments from

"pseudo-arguments” that could have negative implications for drug development or lead to the
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drug's withdrawal from the market, with significant consequences for patients' lives and the
company. As a consequence, A*, who was initially a highly respected expert in their scientific
field, now experiences deep insecurity and is primarily focused on professional survival. A*
must provide cautious and vague answers, ensuring they do not contradict X*'s opinions in any
way. This shift in dynamics leaves A* feeling uncertain and restrained in their ability to
contribute effectively to the trial process and decision-making.

In summary, outsourcing alters the distribution of tacit knowledge and shifts roles and
responsibilities within the clinical trial. While X* develops their own tacit knowledge and
becomes more independent, A* becomes increasingly dependent on X*. Despite this change,
A* remains responsible for the ftrial's outcomes and must navigate the challenges of
understanding and interpreting the trial results, while also managing the publication process.
The resulting insecurity and cautiousness experienced by A* can hinder their ability to
contribute fully and effectively, as they strive to balance their own knowledge with the opinions
and expertise of X*. So, the changing dynamics of outsourcing in the early stages of clinical
trial activities in the pharmaceutical and biotechnology industries provoke reflection on
knowledge dynamics, epistemic dependency, ethical considerations in knowledge transfer and
the challenges faced by individuals in outsourcing scenarios. In addition, outsourcing in the
early phases of clinical trials highlights the delicate balance required to manage knowledge
resources, roles and responsibilities in a rapidly evolving business environment where

decisions have significant consequences.

- Shifting Responsibilities and Knowledge Dynamics: From Control to Oversight

The trajectory of a pharmaceutical company's future, particularly in drug development, is
profoundly intertwined with the integrity of its clinical research data. A lapse in data quality not
only jeopardizes the drug approval process but also stifles growth opportunities, casting a
shadow over the company's long-term prospects (Smith, 2019; Johnson et al., 2017; Miller,
2019).

Clinical trials serve as critical stages in this process, acting as the crucible where the safety
and efficacy of new drugs are tested. As sponsors increasingly outsource these ftrials to
specialized Contract Research Organizations (CROs), the duration and complexity of these
trials profoundly impact the ontology and epistemology of knowledge processes and
responsibilities within the broader research and development landscape. This dynamic is
particularly significant for the research staff of both the sponsor and the vendor.

The outsourcing paradigm introduces profound philosophical concerns about how knowledge
is generated, shared, and managed. Sponsors, distanced from the daily operations of trials,
rely on CROs to adhere to rigorous standards set by the International Council for
Harmonization (ICH) and Good Clinical Practice (GCP) (Smith, 2019; Johnson et al., 2017;

Smith, 2018; Johnson, 2020). Yet, even minor deviations from these standards can undermine

142



data quality, highlighting the delicate nature of clinical research (Smith, 2018, 2019; Davis,
2021). This reliance on CROs raises questions about the epistemic foundations of data
reliability and the essence of truth and knowledge in this context (Brown et al., 2018; Wilson
et al., 2016; Smith, 2018).

The primary purpose of clinical trials is to validate the safety and efficacy of a drug under
development. Therefore, understanding the intricate relationship between sponsor
researchers and the processes of data generation, production and collection throughout the
duration of the trial is critical. A fundamental philosophical question arises: does the duration
of a trial significantly affect the knowledge processes, roles and responsibilities involved?
Once A* hands over all trial activities to X*, there is a notable shift in roles and responsibilities.
A* moves from being an active participant in the scientific process to a more passive oversight
role, focusing primarily on monitoring X*'s activities. In contrast, X* assumes a more central
role in the execution of clinical trial activities. These shifts have profound implications for the
personal and professional lives of both A* and X*.

Initially, A* may be in a position of epistemic independence from X*, particularly during early
activities such as screening. However, as the process progresses, this independence may give
way to epistemic dependence. In the later stages, A* may become increasingly dependent on
X*. This dynamic is influenced by the length and complexity of the trial, as well as the scientists'
inherent curiosity and willingness to learn from each other.

Short, uncomplicated trials may not significantly alter the epistemic balance between sponsor
and vendor representatives. In contrast, longer, more complex, multi-site trials often lead to
significant shifts in epistemic dependencies. Initially, X* may be dependent on A*'s expertise,
but as X* accumulates more experience and knowledge, this dependency may evolve into a
reciprocal exchange. Finally, new knowledge, especially tacit knowledge, tends to be
accumulated primarily by X*, making A* increasingly dependent on X*.

In this case, it is important to mention that once activities are outsourced, the knowledge
previously held by A* may become outdated as it is disseminated among others, including X*.
Since A* might not have the opportunity to develop new, particularly tacit, knowledge within
the outsourcing context, this transformation renders A* highly dependent on X*.

This shift in power dynamics echoes Michel Foucault's theories on disciplinary power, where
individuals within hierarchical structures experience a loss of autonomy and become subject
to surveillance and control (Foucault, 1977). Consequently, A* may experience a significant
loss of professional knowledge and a decline in self-confidence, changing their status from a
“professional master” to a “slave of their job.” This transformation symbolizes a drastic shift in
roles and empowerment, reducing A* to merely a number or a code within the project,

effectively dehumanizing and relegating them to the status of an "object" or "goods."
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The loss of professional knowledge can lead to a decrease in 'professional freedom,' resulting
in individual dissatisfaction, such as demotivation, depression, and burnout. Colleagues
experiencing “burnout” often exhibit a combination of past frustrations and anxieties about the
future, particularly related to feeling undervalued in their roles and concerns about their
personal and professional lives.

This issue becomes particularly apparent during meetings, where professional
acknowledgment and recognition are often contingent on the level of tacit knowledge.
Scientists with extensive tacit knowledge in specific areas typically receive higher professional
recognition and respect compared to their colleagues with lesser tacit knowledge.

Albert Bandura's social cognitive theory provides insights into how individuals' beliefs in their
capabilities (self-efficacy) influence their motivation, behavior, and accomplishments. In the
context of outsourcing, A*'s loss of self-confidence and professional identity can be attributed
to diminished self-efficacy resulting from shifts in roles and perceived loss of control over their
work environment (Bandura, 1986). As Francis Bacon stated in 1597, "Nam et ipsa scientia
potestas est," meaning "knowledge is power". As A* experiences a loss of knowledge, they
may shift to a "work-to-rule" modus operandi. Over time, A* may lose so much knowledge,
resilience, and self-confidence that they struggle to apply for new positions and may only seek
to bridge the gap until retirement. If A* retains resilience, potential avenues for regaining their
scientific position might involve initiating new projects, assuming more responsibilities,
changing departments, or seeking employment outside their current organization. This
highlights the importance of continuous and repeated practice to maintain scientific skills, as
skills can deteriorate rapidly without consistent practice. As Will Durant eloquently stated, "We
are what we repeatedly do. Excellence, then, is not an act but a habit."

In summary, the outsourcing of clinical trials significantly reshapes the ontology and
epistemology of knowledge processes, influencing the accumulation of knowledge, motivation,
curiosity, and roles and responsibilities. This shift in epistemic dependencies has profound
implications for professional identity, underscoring the need for ongoing philosophical scrutiny
and procedural refinement. Understanding how the duration and nature of outsourced clinical
trials shape knowledge dynamics and influence responsibilities is crucial, as this understanding
impacts both the personal and professional lives of employees and plays a key role in
promoting successful and efficient drug development. As the field of drug development
continues to evolve, effectively managing these aspects will be integral to ensuring the success
of clinical trials and the development of new and innovative medicines to help patients in need.
As mentioned, the shift in responsibilities resulting from A*'s loss of knowledge, especially tacit
knowledge, can lead to individual dissatisfaction, including demotivation, depression, and

burnout. As a consequence, A* may struggle to differentiate between cases and ensure data
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accuracy, becoming increasingly reliant on testimony, that is, using subjective reports and
documents provided by X*.

This situation raises a critical question: Can testimony be reliably applied in the context of
outsourcing in clinical research, and if so, how risky is it to accept newly generated clinical data
based on testimony? The next section will delve into the complexities of relying on testimony
in outsourced early drug development research, exploring how the credibility of external

sources impacts the reliability and validity of trial data.

9.2 Epistemic Challenges in Outsourcing Early Drug Development Research

In clinical research, the application of testimony, where information is accepted based on the
authority or credibility of the source presents unique challenges, particularly when outsourcing
trial activities. This section investigates whether relying on testimony can be effectively and
reliably applied in the context of outsourced clinical trials. The discussion delves into the
complexities of outsourcing, where primary researchers often depend on external scientists for
trial data and insights. The section examines the potential pitfalls of this reliance, questioning
the validity and reliability of testimony when the primary researcher is not directly involved in
the day-to-day operations.

Philosophical perspectives and epistemic frameworks provide critical insights into these
challenges. By analyzing how testimony functions in outsourced settings, this chapter aims to
determine whether it can be a dependable component of clinical research or if it inherently
compromises the integrity of trial data.

Outsourcing in clinical research introduces a range of complexities that extend beyond
logistical and operational considerations, impacting epistemic integrity and emotional well-
being. This section delves into these intricate dimensions, examining how outsourcing affects
the reliability of knowledge and the psychological strain on scientists involved in clinical trials.
The section begins by exploring the epistemic challenges associated with outsourcing,
including the impact on data quality, verification processes, and the potential shift in trust from
experienced scientists to external vendors. It addresses how outsourcing can lead to a reliance
on perception rather than empirical evidence, creating a rationality dilemma that affects
decision-making and data interpretation.

Additionally, the section highlights the emotional toll on scientists who face the stress of
adapting to outsourced environments and the potential loss of epistemic autonomy. It explores
the hidden strains that outsourcing can place on researchers, emphasizing the need for robust
data review mechanisms and strategies to safeguard against the erosion of scientific trust.
The discussion further extends to the role of algorithmic prediction in clinical research,
examining both its power and pitfalls, and how it intersects with human judgment and trust.
The chapter concludes by addressing the balance between dependency on external partners

and maintaining reliability in data and processes. It offers insights into fostering collaboration
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while preserving scientific rigor, aiming to shed light on the nuanced challenges and solutions
related to outsourcing in clinical research. This comprehensive analysis ensures that both

epistemic and emotional aspects are thoughtfully considered.

- The Impact of Outsourcing on Epistemic Challenges in Drug Development

The examples from the life sciences shed light on the relationship between the complexity of

outsourced activities and the potential epistemic problems that may arise.

In Example 1, a laboratory technique called immunocytochemistry is used to visualize the
localization of a specific protein in cells. This process involves multiple experimental steps and
requires the use of specific antibodies. If the antibodies fail to work, the laboratory scientists
can identify the problem but may require the involvement of other experts to solve it. This
example showcases a higher level of complexity, where the resolution of the issue demands
the expertise of multiple scientific teams. On the other hand, Example 2, depicts the same
experiment, but this time the failure to achieve the desired results is due to technical errors
made by the laboratory. In this case, the laboratory scientists can pinpoint the problem and
resolve it by rectifying the specific errors, such as using the correct retinal section and following
the experimental protocol correctly. This example represents a more straightforward issue that
can be resolved by a lower level of scientific or professional staff without the need for external
scientific team involvement.

Based on these examples, it becomes evident that outsourcing activities of different
complexities necessitate varying levels of epistemic knowledge for data production, analysis,
and comprehension. In the context of data verification, let's consider Scientist A* who is
responsible for ensuring the completeness of the data but lacks up-to-date knowledge. To
determine data completeness, A* needs to identify which specific data points are missing. This
task requires a comprehensive understanding of how the data were collected and an
assessment of data quality. A* must possess knowledge about the necessary tests or
assessments to generate the expected data and the evidence required for a thorough review.
Without a precise understanding of the scientific data requirements for the clinical trial report,
A* would struggle to assess the quality and completeness of the data effectively. The examples
presented emphasize that outsourcing can indeed introduce epistemic problems, and the
magnitude of these problems depends on the complexity, significance, and specificity of the
outsourced activities. Early development activities, where clinical data may be scarce or
unavailable, pose greater intricacies and higher risks when outsourced compared to late-stage
development activities. Therefore, it is crucial to consider the level of complexity involved in
outsourced tasks to determine the epistemic challenges and ensure the appropriate knowledge
and expertise are in place for accurate data analysis and comprehension. The level of
complexity is linked to the knowledge level of the individuals involved; for example, even highly

skilled experts (A*) might struggle with complex data, requiring them to switch to testimony
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mode and rely on subjective reports if they cannot fully comprehend the scientific meaning of
the data. This underlines the epistemic difficulties that can arise from outsourcing, the intensity
of which varies depending on the complexity, importance, and specificity of the outsourced
tasks. Therefore, it is important to assess the complexity of the outsourced tasks to identify the
associated epistemic challenges and to ensure that there is sufficient knowledge and expertise

to accurately analyze and understand the data.

- Can Testimony be Reliably Applied in Qutsourcing Clinical Trials?

A considerable portion of our knowledge is constructed upon the foundation of testimony a
form of epistemic reliance where we derive understanding from those, we deem credible or
knowledgeable. This principle extends across various domains of existence, including the
realm of medicine and its effects. For instance, our acknowledgment that paracetamol serves
as an analgesic often rests on the authoritative testimonies of pharmacists or doctors, even if
we have yet to experience its effects firsthand. Nonetheless, such reliance, while practical,
necessitates a prudent approach: seeking supplementary evidence, such as scrutinizing the
drug's label for potential side effects or interactions, becomes an integral part of our epistemic
diligence.

In the domain of drug development, the practice of outsourcing has emerged as a prevalent
paradigm, wherein disparate organizations unite to conduct clinical trials and generate
empirical data. This collaborative venture necessitates the exchange of trial information,
meticulous monitoring of progress, and the synthesis of collective experiences and testimonies
to shape our understanding.

This reliance on collective testimony within a shared epistemic framework prompts a critical
inquiry: How does the phenomenon of outsourcing influence the generation and reliability of
clinical data?

When a pharmaceutical candidate progresses from preliminary investigations to clinical
evaluation, it embarks upon a transformative journey often termed "bench to bedside" or
translational research. This journey encompasses a multifaceted continuum, beginning with
foundational laboratory experiments, advancing through preclinical research involving animal
models, and culminating in human clinical trials if the preliminary results are auspicious. The
successful navigation of these stages and the accrual of robust evidence regarding the drug's
safety and efficacy eventually lead to the submission of trial data for regulatory scrutiny under
a New Drug Application.

The regulatory review process, characterized by its deliberative depth, involves extensive
dialogues, interviews, and the resolution of various inquiries and concerns. Upon approval, the
drug earns its designation as a "New Drug," though it may necessitate separate applications

for approval in different jurisdictions. This translation process is supported by a confluence of

147



scientific teams across diverse functions, all aiming to safeguard the integrity of the data being
transitioned for human clinical trials.

The intricate nature of this scientific endeavor underscores the imperative for meticulous
scrutiny and rigorous evaluation in the outsourcing and production of clinical data. In this
context, the epistemic challenge lies not only in the reliability of the data but also in the
processes that mediate and validate its integrity. As we navigate the complexities of
outsourcing, it becomes evident that ensuring the epistemic robustness of clinical trials is
crucial for safeguarding the efficacy and safety of new treatments.

Consider the following scenario: in the development of a drug, scientist A* possesses the
knowledge and intellectual property of the drug in its early stages. To proceed with the drug's
development, the company decides to outsource the clinical trial activities to scientist X*.
Consequently, X* becomes responsible for conducting the trial and generating the trial data,
while A* supervises these activities. This outsourcing arrangement entails the sharing of A*'s
knowledge and intellectual property with X*, diminishing A*'s exclusive ownership. However,
even with the outsourcing, A* remains accountable for the trial results and is responsible for
preparing the submission dossier for regulatory approval if the results are positive. Therefore,
A* must possess the necessary skills to oversight/monitor X*'s activities and understand the
data produced by X*.

Now, let us consider a specific situation where the clinical trials have commenced as planned,
subjects/patients have been recruited and treated according to the approved protocol, and X*
has sent the generated data/results to A* for review and approval. Since A* is not directly
involved in the day-to-day trial activities, certain questions arise regarding outsourcing in the
early phase of clinical research. To what extent can A* rely on the information received from
X*? Will there be an epistemic challenge for A* in verifying X*'s data? Can A* attain true belief
and avoid false belief?

Suppose A* has received a substantial amount of data from several patients collected by X*,
but possesses no knowledge of the epistemic credentials of X*. As A* has delegated the
responsibility to X* for running the trial and producing the data, A*'s position and power have
changed. A* is not directly engaged in the data production, and A*'s own knowledge is not
developing as a result (a change in epistemic status). Thus, when A* must verify X*'s data, the
lack of relevant epistemic status compels A* to accept the received data from X* without
verification. A* justifies this by relying on the credibility of the source, scientist X*.
Consequently, in this hypothetical case, A* blindly trusts the received data without subjecting
it to further examination or verification. This situation brings to mind John Locke's observation
in An Essay Concerning Human Understanding (2008, originally published in 1689), where he
states, "it is not worth caring what he says or thinks who says or thinks only as he is instructed

by another." Locke's quote underscores the critical need for A* to engage in independent
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verification and critical thinking rather than uncritically accepting information from another
source. It raises a fundamental epistemic question: does A* possess the capacity to discern
and evaluate the data independently, thereby distinguishing true beliefs from false ones?
Some epistemologists studying testimony suggest that the listener must engage in some form
of evaluation of the speaker throughout the conversation or exchange to justify testimonial
belief (Fricker,1994,2006a). Lackey (2008) argues that it would be irrational for a listener to
accept a reliable source without verification and in the absence of positive reasons to establish
the source's reliability. If we consider the notions of justification and rationality presented
above, this type of outsourcing practiced by scientist A* is inherently epistemically problematic.
In summary, the scenario raises philosophical concerns regarding the epistemic implications
of outsourcing clinical trial activities. The lack of direct involvement and epistemic status
change for scientist A* may hinder their ability to critically evaluate and discern the reliability
of the data provided by scientist X*. Consequently, blind trust in the credibility of the source
without thorough verification raises questions about justification and rationality in this
outsourcing arrangement.

An analysis of this scenario through the lens of various philosophers highlights the importance
of critically assessing the credibility of testimony in the context of outsourcing clinical trials.
According to John Locke (1689), a philosopher known for his empiricist views, particularly on
epistemology, would likely approach this scenario with a focus on the reliability of knowledge
and the importance of personal experience. Locke emphasizes the idea that knowledge comes
from sensory experience and reflection in the context of outsourcing clinical trials, Locke might
stress the significance of personal experience and direct observation in acquiring knowledge.
He would probably argue that relying solely on the testimony of Scientist X*, without direct
involvement or verification by Scientist A*, could be problematic. As Locke's philosophy
encourages individuals to gain knowledge through their own experience and senses, he might
be concerned about blindly trusting the information provided by Scientist X* without A*'s direct
involvement in generating the data.

Drawing on the empiricist views of David Hume (1748,1751), it is evident that while testimony
is an integral part of the collaborative process, its credibility must be carefully assessed. Hume
encourages critical evaluation of sources, consistency with past experience, and consideration
of possible motives for deception. Additionally, the scenario involving a change in the epistemic
status of Scientist A* highlights Hume's concerns about the listener's ability to critically assess
the reliability of testimonial information in outsourcing arrangements.

Following Fogelin (1985), the text underscores the need for rigorous justification and thoughtful
consideration of beliefs in testimonial scenarios, particularly in the complex context of
outsourcing clinical trials. The lack of direct involvement and potential change in the epistemic

status of Scientist A* underlines the importance of maintaining a critical stance and actively
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seeking justifications for trusting Scientist X*. Fogelin's epistemic framework could raise
concerns about justification and rationality in the outsourcing arrangement under discussion.
Similarly, Garrett's (1997) perspective emphasizes the importance of epistemic responsibility
and justification in testimonial scenarios, particularly in the area of outsourcing clinical trials.
The lack of direct involvement and potential changes in the epistemic status of Scientist A*
raise questions about the rationality of blindly trusting Scientist X*. Garrett's epistemic
framework prompts questions about justification and epistemic responsibility within the
outsourcing arrangement.

Fricker's (1994) lens focuses our attention on testimonial justice and the fair treatment of
knowledge in the context of outsourcing. The shift in A*'s epistemic status and the reliance on
X*'s testimony without active verification pose challenges and raise important questions about
justification and rationality in collaborative scientific endeavors. Fricker's perspective
emphasizes the need for a nuanced approach to testimonial knowledge in such scenarios.
Moving on to Lackey (2008), the text highlights the need for ongoing evaluation of the reliability
of sources in testimonial justification. The outsourcing of clinical trial activities, as depicted in
the scenario, raises significant questions about the epistemic challenges faced by Scientist A*
and the associated risks of blind trust without thorough verification. The lack of direct
involvement and the change in epistemic status highlight the importance of maintaining a
critical approach to testimonial belief within such outsourcing arrangements. In essence, these
different philosophical perspectives converge on the common theme of the complexities and
challenges of relying on testimony, particularly in the complex landscape of clinical trial

outsourcing and especially in early phase development.

- Ensuring an Appropriate Data Review and Verification Process

It is arguable that scientist A*, not being directly involved in the data generation process (which
was undertaken by scientist X*), may consider evaluating the data to be beyond their expertise
or knowledge. This could explain why A* relies on the data without conducting further
verification. However, as the representative of the sponsor, A* bears the responsibility for the
quality of the data, not X* (as the vendor's representative). Hence, it is crucial for the sponsor
to ensure a thorough data review and verification process. To address this issue, the role of
A* in the outsourcing process needs to be carefully examined to identify any gaps that hinder
A*'s ability to conduct adequate data review. Since the company relies on secure and verified
data, several steps can be taken. The company should explore methods to motivate A* and
invest in developing A*'s missing skills. This would enable A* to verify the data, identify false
statements, and establish a monitoring process for data reliability from X*. These conditions
are interdependent and rely on the actions of another person, specifically the responsible line
manager, who should identify the gaps and empower A*, refreshing their knowledge and

preventing false beliefs. For instance, the line manager could give A* more responsibility by
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involving them directly in the clinical trial activities. This would motivate and empower A* to
develop their tacit knowledge. Another approach to addressing the problem of false belief
formation is to reduce problem complexity, as demonstrated in biological example 2. However,
simplifying the problem would not directly contribute to improving A*'s ability to filter out false
beliefs or enhance data verification. Alternatively, establishing a standardized outsourcing
pathway could ensure the quality and verification of clinical research data. While these options
may improve the credibility of the data, they may not completely solve the problem of A*
misreporting. To illustrate why there may not be a significant improvement, we can compare
the onboarding process of a scientific team for new staff with the work behavior of the A*
scientist. In scientific teams, competent senior scientists and other support staff are
responsible for preparing the induction (onboarding) plan and providing scientifically accurate
and informative materials to junior scientists. Through a collection of experienced data, the
scientific team develops robust material based on different experiences and methodological
rules, minimizing individual fallibility and creating a reliable epistemic environment. The role of
the senior scientific team is thus to create a convincing epistemic environment for new
scientists, instilling confidence in what they see, hear, and read, thereby reducing the need for
further verification and enabling them to work effectively sooner.

In this case, A*'s working behavior is similar to that of a scientist in a scientific team, so, the
development of documents and the creation of an epistemic environment aim to reduce
individual fallibility. However, A* may still exhibit a degree of naivety and trust in the data
received from X* without feeling the need to verify its credibility. Therefore, to ensure the data
verification process, the company should take several steps. First, it should prioritize the most
important and challenging task, which is investing in A*'s motivation and establishing an
emotional connection with the drug in development. This can be achieved by involving A*
directly in trial conduct activities (giving the responsibility back) and providing opportunities for
skill development. Secondly, the development of appropriate documents to improve data
collection and facilitate quality control should continue as an ongoing process. Methodological
rules that minimize individual fallibility can be implemented to ensure consistency and
reliability. Finally, A*s should be empowered and given more responsibility for key strategic
and operational activities, enabling them to play a crucial role in the outsourcing strategy and
in monitoring the document development process. To ensure a robust data verification
process, the pharmaceutical company must focus on investing in motivating and developing
the skills of A*. This can be achieved by actively involving A* in clinical trial activities and
providing opportunities for knowledge development.

Rather than relying solely on technical and administrative support methods to ensure data
reliability, which may only marginally reduce data unreliability, the company should prioritize

empowering A* to review, verify, and understand the data received from X*. The problem is
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not with the outsourcing process of clinical research activities itself but rather with A*'s ability
to effectively review and verify the data. Therefore, by addressing A*'s knowledge gaps and
building their competence, the pharmaceutical company can establish a stronger foundation
for ensuring the reliability and accuracy of the data. The text above delves into the
philosophical aspect and explores the concept of epistemic responsibility when relying on data
produced by others. It emphasizes the importance of creating trustworthy environments for
knowledge acquisition and investing in individuals to ensure data reliability and accuracy in

scientific endeavors.

- Balancing Dependence and Oversight: Epistemic Challenges in Clinical Research

Outsourcing

In clinical research, managing trial data transcends mere technical execution, it is fundamental
to ensuring epistemic integrity. The accuracy and interpretation of this data are pivotal, as they
underpin decisions that are crucial for regulatory approval and the overall success of drug
development. Consider a scenario where Scientist A* is tasked with presenting the scientific
interpretation of clinical trial data at a review meeting. Without prior knowledge and having not
conducted any oversight, A* becomes entirely dependent on the narrative provided by the
external vendor, X*. This situation forces A* to rely solely on whatever X* communicates about
the data, making A*'s acceptance of the data an act of epistemic luck. Such uncritical reliance
is inherently irrational, as it compromises the security and integrity of the data and risks leading
to false beliefs.

Although this reliance on X* might seem practical within the context of outsourcing, and might
reduce the workload for A*, it reveals a deeper epistemological issue: the potential irrationality
of accepting data uncritically based solely on its source. This dependency undermines the
foundational principles of sound scientific practice, which require verification and critical
assessment to ensure the reliability and validity of the information presented. In this case, A*'s
situation exemplifies classic epistemological challenges, similar to the concerns raised by
Fricker (2007) about epistemic injustice and the uncritical acceptance of seemingly
authoritative sources. According to Fricker, epistemic injustice occurs when individuals are
wronged specifically in their capacity as knowers, often through undue deferral to authority
without sufficient scrutiny. In this scenario, A*'s uncritical acceptance of X*'s data without
verification risks falling into such epistemic injustice, as it neglects the duty to critically assess
the reliability and validity of the information. The rationality of A*'s approach is undermined by
the lack of verification of X*'s data, an omission that could have serious consequences if the
data were later found to be unreliable. This dilemma is not just a matter of outsourcing logistics;
it highlights a fundamental epistemic responsibility. The imperative of control and validation is
crucial in maintaining the integrity of the data and ensuring that decisions are based on

accurate and trustworthy information. The failure to uphold this responsibility can lead to
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significant epistemic and ethical consequences, compromising the quality of scientific research
and the credibility of the findings.

Dependence in collaborative contexts, particularly in clinical research, is not inherently
problematic. It can be a pragmatic solution, facilitating the sharing of resources and the use of
specialized expertise. However, the case of A* and X* illustrates that the issue is not
dependency per se, but the reliability of the parties involved and the mechanisms in place to
ensure the integrity of the data. A*'s failure to exercise due diligence in verifying the data
compromises the oversight function, potentially leading to serious errors in the drug
development process.

The urgency of ensuring reliability and maintaining open communication becomes clear when
the consequences of incomplete or erroneous data are considered. For instance, if X* fails to
report critical data issues and A* does not independently verify the information, the entire trial
could be compromised, resulting in regulatory setbacks, financial losses and, most importantly,
adverse effects on patient health. This scenario reflects a wider problem in outsourced clinical
research, a tendency to overlook the essential need for vigilance and validation in favor of
convenience or misplaced trust.

To mitigate these risks, it is essential to establish robust oversight protocols and foster active
communication between all parties involved. This includes rigorous and regular verification of
data quality and a clear delineation of each party's responsibilities. By cultivating a culture of
vigilance and transparency, the epistemic challenges inherent in outsourcing can be
addressed, thereby preserving the integrity of the drug development process and ensuring that
results remain both reliable and accurate. In conclusion, dependency in clinical research
collaborations must be balanced with rigorous oversight and validation processes. The A* case
highlights the dangers of epistemic complacency and the need for constant vigilance to
maintain the integrity of clinical trial data. As the industry becomes increasingly reliant on data-
driven decisions, the importance of epistemic responsibility and maintaining high standards of
data quality cannot be overstated.

While ensuring rigorous oversight and validation is crucial to maintaining epistemic integrity in
clinical research, the phenomenon of reliance on external authorities can also introduce
vulnerabilities. This concern becomes particularly pertinent when examining the potential for
epistemic complacency and gullibility in the context of outsourcing. Specifically, the shift in
roles and responsibilities may transform a once-confident scientist into a more gullible figure,
susceptible to undue influence and uncritical acceptance of external data. The following
discussion delves into how this transformation unfolds, exploring whether such dynamics

contribute to a decline in critical engagement and increased susceptibility to erroneous beliefs.
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- The Outsourced Puzzle: From Trusted Scientist to Gullible Layman?

The phenomenon of gullibility, characterized by a frail internal compass of certainty, an over-
reliance on external authorities for guidance, and a propensity to accept information without
rigorous scrutiny, leads to beliefs and opinions shaped more by others' assertions than by well-
reasoned deliberation or evidence. This raises the question of whether the shifting of roles and
responsibilities, which often results in the stagnation of knowledge especially tacit knowledge
has transformed A* from a genuine scientist into a more gullible individual within the
outsourcing framework.

Initially, scientist A* exhibited significant self-confidence, commitment, competence, and
motivation in leading the drug development process. However, over time, A* displayed a
noticeable decline in these traits. Observations during data review meetings showed that A*
began to prioritize X*'s arguments and comments over her own sources, leading to
modifications of her initial opinions or the formation of entirely new ones aligned with X*'s
perspective.

This transition from active engagement with knowledge (‘how to think') to passive acceptance
of information (‘what to think') suggests a growing reliance on external validation over critical
analysis. This shift, indicative of gullibility, appears to have developed alongside the
outsourcing process, potentially reducing A*'s cognitive engagement to that of a layperson and
marking a departure from her initial identity as a confident scientist.

The concept of gullibility, often associated with a lack of trust in one's own judgments and a
susceptibility to others' perspectives, involves an uncritical acceptance of information. Fricker
(1994) describes it as a failure to critically evaluate the trustworthiness of the speaker, leading
to blind belief. Fricker (2006a) further suggests that gullibility involves a disposition to accept
evidence without filtering out false information. Goldberg et al. (2006) define it as a willingness
to acquire a substantial amount of unreliable or uncertain testimonial belief.

In this context, one might consider the role of epistemic luck, where A* might arrive at true
beliefs not through reliable cognitive processes but rather through the fortunate accuracy of
X*'s data. This form of luck highlights a reliance on external validation that does not stem from
A*'s own critical engagement with the material.

As the trial progresses, the organization may review the outsourcing arrangement and seek
feedback from A*. In defending the outsourcing process, A* might cite several reasons: (1) A*'s
reliance on X* extends beyond data access to include the creation of comprehensive data
narratives essential for scientific review; (2) X* holds significant influence over A*'s professional
future; and (3) A* lacks the necessary knowledge to perform her role independently. Thus, A*'s
gullibility and the resultant false beliefs present an epistemic challenge, potentially
compromising the data verification process, yet this does not necessarily implicate the

outsourcing process itself as fundamentally flawed. The interplay of gullibility and epistemic
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luck thus underscores the precariousness of A*'s epistemic position, where true beliefs may

be held for reasons not necessarily aligned with sound epistemic practices.

- Epistemic Autonomy in Clinical Research: Collaboration, Reliance, and Trust

In the realm of clinical research, the concept of epistemic autonomy, as articulated by Fricker
(2002), refers to an individual's ability to rely primarily on their cognitive abilities and reasoned
inquiry, to conduct independent research, and to refrain from accepting the claims of others
without verification. While epistemic autonomy embodies virtues such as self-reliance and
independent thinking, it also has potential pitfalls, such as excessive skepticism and a
reluctance to trust the testimony of others.

However, the collaborative nature of early clinical trials, which requires scientists to interact
across functions and partnerships, makes absolute epistemic autonomy impractical. In this
setting, trust becomes essential, forcing scientists to navigate the delicate balance between
their judgements and the shared testimony of their peers. Roberts et al. (2007) suggest that
even the epistemically autonomous individual is shaped by appropriate regulation from others,
exercising discernment about when to rely on the testimony of others and when to adopt a
more cautious stance. This dynamic underscore the critical role of trust and informed
judgement in accepting information that cannot be personally verified.

The reliance on expert opinion and testimony is not only pervasive in clinical trials, but also
integral to the advancement of knowledge. Just as lay people often adjust their views based
on expert testimony, scientists are not immune to the influence of their peers. In this case,
scientist A* initially showed confidence, competence and motivation in leading the drug
development process. Over the course of the study, however, A* became increasingly
susceptible to X*'s influence during data review meetings, gradually prioritizing X*'s
perspectives over her sources. This shift illustrates the potential for one expert to influence the
stance of another within the same field, effectively transforming A* from an expert to a
layperson.

Drawing on the insights of Erich Fromm (1941), true individual freedom and epistemic
autonomy involve the capacity for critical self-reflection and the independent examination of
one's beliefs and assumptions. An epistemically autonomous individual therefore not only
critically evaluates knowledge claims, but also remains vigilant against passive acceptance of
information, maintaining a balance between trust and skepticisms.

A*'s evolving perspective, marked by diminished motivation and self-confidence, raises
questions about the feasibility of complete epistemic autonomy in a collaborative scientific
environment. In particular, the outsourcing process in this context does not prevent individual
scientists from conducting their research. A*'s reliance on X*, which arguably reduces her
workload, also implies a potential shift in responsibility, allowing her to attribute any data quality

issues to X*. This situation highlights the nuanced interplay between collaboration and
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epistemic autonomy, where outsourcing can paradoxically both support and undermine
scientists' autonomy.

Indeed, outsourcing significant parts of scientific activities can free up resources for A*,
allowing her to focus on supervisory roles, improve the data review process, and foster both
personal and professional growth. Regular interactions with X* may also serve to update and
refine A*'s epistemic position, thereby enhancing her scientific autonomy. Hardwig (1985)
argues that the pursuit of complete epistemic autonomy is not only impractical but also
counterproductive, as it can lead to uninformed and irrational beliefs. Consequently, a
balanced reliance on others, coupled with critical engagement, can improve the quality of
decision making.

In the field of early clinical research, the need for close, collaborative interaction between
scientists cannot be overemphasized. Epistemic isolation, in which scientists rely solely on
their competencies, risks placing them at a disadvantage compared to those who engage in
mutual trust and collaboration. This reality highlights the importance of vigilant oversight in
ensuring data quality and emphasizes that this responsibility lies not only with the provider
(X*), but also with the sponsor (A*), who must maintain a critical and engaged oversight role.
Finally, it is crucial to recognize that expertise in scientific research does not inherently confer
skills in control, oversight or relationship management. Finally, it is crucial to recognize that
expertise in scientific research does not inherently confer skills in control, oversight or
relationship management. Therefore, shifting or reallocating responsibilities in outsourcing
processes does not automatically equip a scientist (e.g., A*) with the skills necessary for
effective oversight of outsourced activities. The potential consequences of poorly managed
outsourcing include the premature termination of promising drugs or the development of
ineffective drugs, leading to significant financial losses and possible market withdrawal, as
illustrated by historical cases such as Pfizer's Alatrofloxacin in 2006 and Lorcaserin in 2020.
These cases, and others documented by regulatory agencies such as the FDA and EMA,
underscore the critical importance of maintaining rigorous oversight and a collaborative ethos
in the outsourcing process to ensure the integrity of the drug development pipeline and

maximizes the potential for successful outcomes.

- Epistemic Vigilance in the Age of Prediction: From Perception to Algorithms

In an era where both traditional and modern methods shape our understanding of the world,
the need for epistemic vigilance, careful scrutiny and verification of knowledge has never been
more important. Whether derived from human perception or algorithmic prediction, the risks
associated with unverified beliefs highlight the complexities of navigating uncertain knowledge.
This discussion ranges from classic epistemological scenarios, such as Goldman's 'fake barn'

thought experiment, to contemporary challenges posed by machine learning algorithms,
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underscoring the perennial need to verify the information on which we base our decisions and
beliefs.

The Goldman's (1976) "fake barn scenario" serves as a classic illustration of the risks
associated with uncertain beliefs formed through perception alone. In this scenario, a father
and son observe a landscape dotted with both real and convincingly constructed fake barns.
The father's identification of the lone real barn is correct, but his reliance on perception alone,
without deeper verification, leaves room for error given the presence of numerous fakes. This
scenario echoes Russell's notion of 'lucky knowledge', where a broken clock may accidentally
show the correct time, leading to false beliefs based on correct but misleading information.

A contemporary analogy can be drawn to medical diagnosis during the COVID-19 pandemic.
Imagine a patient presenting with symptoms such as fever, chills, cough and muscle aches.
Doctor 1, relying on a visual examination, diagnoses influenza. Sceptical, the patient consults
Doctor 2, who performs a COVID-19 test, confirming influenza and ruling out COVID-19.
Doctor 1's initial diagnosis, although correct, was uncertain because it was based solely on
perceptual judgement without verification by testing. This reliance on unverified perception
parallels the scenario faced by scientist A* in drug development, who may accept data at face
value without thorough verification, thus risking acceptance of erroneous conclusions due to
epistemic luck.

The issue of unverified knowledge extends beyond human perception into the realm of
algorithmic prediction, a growing force in decision making. Consider a young man who uses a
dating platform that uses algorithms to match individuals based on personal data. The
platform's suggestion, while seemingly promising based on data analysis, may not take into
account intangible factors such as personal chemistry, highlighting the limitations of algorithmic
predictions. This example highlights wider concerns around algorithms, including the potential
perpetuation of biases present in historical data - a phenomenon known as fossilization - and
the inherent unpredictability of algorithmic outcomes, which remain unverifiable until they
manifest themselves.

In addition, algorithmic predictions often shape decisions that affect future outcomes, a
concept that raises ethical and practical concerns about preventive interventions. In the context
of drug development, modelling and simulation techniques predict initial doses for clinical trials.
However, the accuracy of these predictions depends on the quality and completeness of the
available data. Inadequate or missing data can compromise the reliability of these predictions,
highlighting the need for rigorous verification and monitoring by both the sponsor (A*) and the
manufacturer (X*). This parallels the earlier discussion of perceptual uncertainty, as both
scenarios emphasize the need to verify information to avoid potential errors and biases.
Ultimately, these discussions underscore a fundamental epistemological challenge: balancing

reliance on seemingly authoritative sources, whether derived from human perception or
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sophisticated algorithms, with the need for rigorous verification to guard against false beliefs.
As we navigate an increasingly predictive society, heavily influenced by data and algorithmic
decisions, it becomes imperative to critically assess the reliability and validity of the sources
and processes that inform our understanding of reality. This vigilance is essential to ensure
that our knowledge remains robust, comprehensive and accurate, allowing us to make

informed decisions in both personal and professional contexts.

- Navigating Testimony in Early Clinical Research: Trust and Complexity

In the field of scientific inquiry, the transmission of testimony from one scientist to another
carries significant epistemological weight, depending on the credibility and substance of the
communication. For such an exchange of testimony to be considered reliable, it is essential
that the transmitting scientist, referred to as X*, has the requisite expertise, knowledge, skills,
training, experience or education in his or her respective field. Conversely, the receiving
scientist, referred to as A*, must have a basic level of knowledge and confidence in X* to
critically evaluate the information or data received and to form reasoned opinions based on the
evidence presented.

In the context of early clinical research, we must recognize its nature as a dynamic, non-linear
system. This characterization leads to questions about the effectiveness of the exchange of
evidence within such systems. As outlined by Marino et al. (2002, 1998, 2000) and Snowden
(2010, 2007), a distinction can be made between linear and non-linear systems. Linear
systems are characterized by predictable patterns in which outputs are directly proportional to
inputs, causal relationships are clear, and events exhibit consistency and repetition. Under
these conditions, adherence to established scientific methodologies, as documented in
laboratory manuals, allows scientists to expect consistent results over time. Testimony works
effectively in such contexts because it often refers to completed past events, providing a
reliable basis for belief. For example, when a witness in a courtroom states, "l saw this person
on day XY when he robbed the ATM", the statement serves as prima facie evidence based on
past events. Similarly, an expert pharmacist's explanation of the mechanism of diclofenac as
a non-steroidal anti-inflammatory drug, or the mundane act of asking for directions, typically
inspires confidence in the reliability of the testimony.

However, linear systems inherently exclude the unpredictable. The examples above refer to
linear systems in which testimony is based on past events or established, data-driven actions
that make the exchange of testimony both meaningful and reliable. In contrast, dynamic (non-
linear) systems defy such simple cause-and-effect relationships, with outputs not directly
proportional to inputs. These systems are characterized by complexity, chaos and
unpredictability, with many unknown variables. Unlike linear systems, nonlinear systems defy

precise prediction or foreknowledge of causal relationships.

158



The philosopher David Hume (1748,1751) famously argued that the assumption that the future
will reflect the past is an assumption rooted in habit rather than logical necessity. This highlights
the epistemic limitation that while scientists may be able to skillfully reconstruct and explain
past events, this does not equip them with the ability to predict future, unpredictable events in
the early stages of clinical research. For Hume, causality is discernible not by reason alone,
but by empirical observation, with past experience providing limited guidance for future events
because it cannot encompass the full range of possible future events. Thus, while testimony
and knowledge derived from past events are useful within linear systems, they are limited when
applied to dynamic systems where unpredictability and complexity prevail.

Immanuel Kant, as cited by Beebee et al. (2009, p. 92), argued that a causal principle, which
asserts that every event has a cause or follows a causal law, cannot be established by
empirical induction alone, as such a principle would lack the universality and necessity required
for true knowledge. In the context of early clinical research, where processes are ongoing and
often opaque, past experience and inductive reasoning contribute to the design and conduct
of clinical trials but cannot fully account for the unpredictable nature of these complex systems.
Even comprehensive data from the preclinical stages of drug development fall short of
predicting specific patient responses, including adverse events, during clinical trials.

Given the distributed and autonomous nature of functions in early clinical research, and the
many risks and unpredictable events inherent in such a complex environment, relying solely
on testimony or unverified data - especially when the ability to fully understand, verify and
challenge it is lacking due to outdated knowledge - introduces a significant, uncontrolled risk.
Testimonial evidence in early clinical research is often contradictory, and there is no clear
epistemological framework for resolving such contradictions, if resolution is even possible.
Thus, in the complex and dynamic environment of early drug development, reliance on
uncorroborated testimony without supporting evidence is inadvisable and poses a risk both to

the well-being of participants and to the progress of scientific discovery.

- The Hidden Epistemic Erosion in Qutsourced Research: Professional and Personal Impact

In the evolving landscape of clinical research, the trend towards outsourcing critical tasks to
external providers has profound implications for the epistemic status and professional identity
of researchers affiliated with sponsoring organizations (A*). This shift has the potential to
diminish the epistemic authority and autonomy of sponsor researchers, making them
increasingly dependent on external vendors (X*) for specialized knowledge and technical
expertise (Campbell, 2006; Gordon & O'Connor, 2014).

As sponsor researchers (A*) delegate complex and specialized aspects of the research
process, they may experience a gradual detachment from the primary engagement with the
data and methods that underpin their field. This disconnection can undermine their epistemic

status, understood as their recognized authority and competence in the generation and
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validation of knowledge (Barker, 2012). As a result, A* researchers become epistemically
dependent on providers (X*), who then become the custodians of critical knowledge and
operational insights. This dependency goes beyond mere professional scope, affecting
personal identity and leading to a reduction in professional freedom as A* researchers' ability
to shape research outcomes and strategies diminishes (Harrison & Clark, 2015).

Our research into the impact of outsourcing on researchers revealed significant changes in
both personal and professional spheres. Through interviews and social interactions, it became
clear that these changes often lead to a shift in professional identity. For many researchers
and scientists, their work is deeply intertwined with their sense of self (Smith & Johnson, 2018).
Given their focus on tangible outcomes, exclusion from the development process through
outsourcing can undermine their perceived competence and value within their field, affecting
motivation, morale and job satisfaction, and potentially leading to burnout (Miller & Roberts,
2019).

Concerns about the quality of work provided by suppliers add to feelings of frustration and
anxiety. Researchers who invest considerable time, effort and expertise in drug development
often develop a strong attachment to the outcome of the project. Far from being merely
emotional, this attachment represents a deep-seated commitment that is intertwined with their
professional identity. As their expertise is overshadowed by the technical skills and knowledge
of suppliers, A* researchers may struggle with diminished confidence in their professional
abilities (Williams, 2020). This erosion of self-esteem can lead to demotivation, reducing their
commitment and enthusiasm for their work. Over time, this cycle of dependency, loss of
autonomy and erosion of professional identity can culminate in burnout - a condition
characterized by emotional exhaustion, a diminished sense of personal accomplishment and
detachment from one's professional life (Jones & Bell, 2017).

In drug development, an investigator's emotional connection to a drug often stems from a
sense of purpose in contributing to medical progress. This connection fosters engagement:
without it, investigator A* may feel disconnected from the potential success of the new drug,
leading to demotivation and a decrease in engagement as they become less involved in the
data generation process. This emotional disconnection may affect their ability to effectively
carry out monitoring activities (Evans & Lewis, 2021).

Building on Fromm's (1941, 1956) conceptualization of relational dynamics, we examine
interactions within clinical research. Fromm's notion of the subject-object relationship
describes a dynamic in which one party views the other as merely an object of study or
manipulation. In clinical research, this can occur when an investigator views the drug as an
object of study, detached from personal involvement or emotional investment. Here, the
investigator acts as the subject, actively engaging with and scrutinizing the drug, which remains

an object of study.
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In contrast, a deeper subject-object relationship implies an engaged, relational connection
between the investigator and the drug under development. In this scenario, the drug is seen
not just as an object, but as a significant entity with its own agency or impact. This view
recognizes the potential impact of the drug on patients' lives, the complexity of its development
and the collaborative journey towards medical progress. The emotional connection between
the investigator and the drug is deepened by recognizing both parties as subjects with their
own attributes, emotions and interactions.

Thus, during the research process, A* may develop a subject-subject relationship with the drug
under development. However, shifts in responsibilities can lead to A*'s detachment from the
real-time development process, potentially causing an emotional disconnect. This detachment
risks the loss of tacit knowledge, self-confidence and a sense of professional worth, resulting
in a disconnection from intrinsic motivation and personal fulfilment.

Through the lens of Erich Fromm, researcher A*'s emotional attachment to the drug can be
seen as an expression of the innate human desire for meaningful relationships and
contributions to society. The shift in A*'s role, resulting in emotional disconnection and loss of
purpose, underscores the importance of meaningful work in fostering identity and fulfiiment.
Karl Marx's (1867) concept of 'alienation' resonates here, as A*'s disconnection from her work
can lead to feelings of powerlessness and dehumanization, echoing Fromm's notion of
alienation.

From a "matter of care" perspective (Bellacasa, 2016, 2017), scientific practices should not be
viewed purely through an objective or detached lens, but rather as entangled processes
involving care and relational practices. A*'s emotional detachment from the drug development
process can be interpreted as a disruption in the network of care. A* is not just a detached
observer; her emotional connection and investment in the project is crucial to the holistic well-
being of scientific development and knowledge production, which benefits the entire research
team. Moving to a less engaged role means neglecting the emotional and relational dimensions
that are essential to nurturing drug development. In addition, the lack of scientific challenge in
A*'s new role is significant from a care perspective. Bellacasa argues that caregiving is an
ongoing, dynamic process that requires a commitment to the well-being of all elements within
a network. A*'s diminished motivation and emotional detachment represent a breakdown in
this care dynamic, potentially compromising data integrity and the development process. As a
result of these factors, A* is left to rely heavily on testimonials, subjective reports and regulatory
documents such as checklists. The key question remains: How adequate and reliable are these
regulatory documents (checklists) to ensure data integrity and safety in clinical trials?

The adequacy of these documents is paramount as they form the basis of the evidence
supporting the validity of research findings. Building on this analysis, the next chapter

examines the critical role of document management in maintaining research integrity.
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10. Navigating Document Management and Epistemic Challenges in Clinical Research

In the realm of clinical research, the creation and management of trial documents represent
far more than procedural formalities; they underpin the very essence of the research process
and ensure rigorous adherence to regulatory standards. The meticulous design,
standardization, and implementation of essential documents such as study protocols, case
report forms, and informed consent agreements are indispensable not only for the smooth
execution of clinical trials but also for addressing broader epistemic and motivational
challenges.

Epistemic challenges involve issues related to the acquisition, validation, and dissemination of

knowledge. Proper documentation ensures that data collected is accurate, reliable, and
reflective of the true nature of the phenomena being studied.

Motivational challenges, on the other hand, concern the motivations and attitudes of

researchers, emphasizing the importance of maintaining ethical standards, scientific rigor, and
commitment to the research process, despite external pressures that might influence
outcomes.

Therefore, the significance of document management in clinical trials extends beyond its
practical functions. It delves into profound questions about the nature of knowledge, the
establishment of trust, and the role of documentation in scientific inquiry. Meticulous
documentation is crucial for maintaining epistemic integrity, which reflects deep-seated
concerns about the potential degradation of scientific expertise and the erosion of professional
identity among researchers. This degradation refers to the decline in quality and reliability of
scientific research if proper standards are not upheld.

As the landscape of clinical research increasingly embraces outsourcing and delegation of
critical tasks, these concerns become more pronounced. Outsourcing introduces a new layer
of complexity, where reliance on documents such as subjective reports and checklists emerges
as a pragmatic response to managing an inherently complex research process. In this context,
documents like outsourcing protocols, standard operating procedures (SOPs), and monitoring
documents are crafted based on accumulated experiences and observations. This reliance,
however, brings to the fore a significant epistemic challenge: the need to critically assess the
trustworthiness and authenticity of these documents. Ensuring they accurately reflect the
realities of the research process is crucial for maintaining the validity of research findings and,
by extension, the safety and efficacy of medical interventions derived from these findings.
The discourse on the development and application of trial documents reveals a fundamental
tension between the structured nature of document creation and the inherently dynamic and
unpredictable environment of clinical trials. This tension highlights a philosophical challenge:
how to uphold scientific rigor and ethical standards in a context where complete control and

predictability are perpetually out of reach. The process of document management, therefore,
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becomes a reflective practice, continuously grappling with the balance between formal
structure and the evolving nature of empirical research.

In essence, the creation and stewardship of trial documents serve as a touchstone for broader
epistemic inquiries. They challenge us to consider how knowledge is constructed, validated,
and preserved in an environment where the interplay between structure and dynamism defines
the research experience. This examination invites deeper philosophical contemplation of the
role of documentation in sustaining the integrity of the scientific process and fostering a resilient

research culture.

- Trial Document Development, Use, and Induction Issues

Upon careful examination of relevant clinical trial and monitoring documents, such as Standard
Operating Procedures, it becomes apparent that the written information contained therein
represents explicit knowledge derived from past experiences. These documents provide
instructions on how to follow specific steps, but they do not offer guidance on how to navigate
unexpected situations that may arise in the future. Thus, the process of developing trial
documents and the practical implementation of these documents in clinical trials represent two
distinct systems. The trial document development process adheres to a linear, predictive

system (1), while the clinical trial process operates within a dynamic, unpredictable system (2).

Linear System: The linear system demonstrates a proportional relationship between input and

output. It is often described by physical theories utilized by physicists to explain events in the
"inanimate world" (Marino, et al.,2002,1998,2000; Snowden,2010,2007). The linear system
can be further categorized into (a) known knowledge within a simple linear system and (b)
unknown knowledge within a complicated linear system.

a) In a simple linear (predictable) system, cause and effect are clear and well-established, with
consistent and repeatable events. For instance, if a scientist follows an accurate and proven
laboratory manual, they can expect to achieve the same results today as they did yesterday,
and they will likely obtain similar results tomorrow. These linear processes rely on established
methods or techniques based on best practices.

b) In a complicated (predictable) system, cause and effect are separated in time and space,
and relationships can be explored and identified. However, multiple correct solutions may exist,
requiring experts to conduct in-depth analysis and sorting. In this case, experts (such as
scientists) should be able to anticipate outcomes and provide appropriate advice through
plausible scenarios. These scenarios are often based on good practices and real examples of
success, presented as knowledge known and predicted by experts in the past. The initial phase
of clinical drug development serves as a good example of a complicated linear system
(unknown knowns). While various aspects need to be addressed during this phase, apart from
human errors, most unknown knowns can be identified based on experience, enabling the

development of risk mitigation plans (e.g., adverse events associated with a trial drug are
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known, but predicting specific adverse events for each patient precisely is not possible). Given
that most problems encountered during drug development fall within the realm of the
complicated predictable area, companies adopt approaches such as gap analysis (assessing
the current situation, desired outcome, and the path to achieving it) and develop measurement
systems like key performance indicators and key quality indicators (all based on experience).
In light of the above, everything appears certain and proven, allowing progress and problem-

solving through explicit knowledge codified in documents.

Dynamic System: The dynamic (non-linear) system does not exhibit a direct proportionality

between input and output (change in the input does not correspond to a proportional change
in output). Such systems are characterized by high complexity, chaos, and an abundance of
unknown unknowns. In a dynamic system, there is no linear cause-and-effect relationship, and
predictions cannot be made in advance (Marino, et al.,2002,1998,2000; Snowden,2010,2007).
For example, physical theories are inadequate in explaining or predicting biological behavior,
even in the simplest living organisms. They fail to accurately forecast the spatial and temporal
aspects of individual cell developmental steps (such as proliferation, determination, migration,
differentiation, and apoptosis) or the connectivity of specific neurons in the brain. While
appropriate analytical methods allow routine observation of these non-linear systems
manifested by biological processes, predicting them is impossible due to the influence of non-
linear dynamical laws.

Thus, the presence of an induction problem becomes apparent in the context of trial-related
documents for early drug development, specifically in clinical pharmacology studies. These
documents are based on past experiences from preclinical trials or late-stage development,
leading to a lack of temporal dimension and an inability to differentiate between predictions
about the future and inferences drawn from present or past data. Predictions about the future
entail unique considerations that differ from other types of inference (Robinson,2018). This
induction problem can be attributed to the fact that observing one state of affairs cannot serve
as evidence to support beliefs about another state of affairs. The renowned philosopher David
Hume extensively discussed this problem, emphasizing that "all such inferences rest, directly
or indirectly, on the rationally unfounded premise that the future will resemble the past"
(Hume, 1748, section VI part 2). Immanuel Kant further underscored that “....strict universality
and necessity go together since experience can teach us how things are, but not that they
could not be otherwise” (Gardner,2003,p.153). In simpler terms, even if trial-related documents
are developed based on past experiences during preclinical or late-stage development, such
as Phase 2 and Phase 3 studies, their effectiveness in the future, particularly during early
development and clinical pharmacology studies, cannot be guaranteed. Consequently, relying
solely on past experiences is inadequate for accurate predictions of the future. The decision

to progress with subsequent stages of drug development, particularly initiating clinical trials
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after completing the preclinical phase, introduces a dynamic system characterized by non-
linear dynamics and unpredictability. Recognizing and addressing these unique issues
becomes crucial in developing an effective clinical research process that governs prediction in
this dynamic environment (Robinson,2018).

This dynamic system involves different scientists employing diverse methods and techniques
compared to preclinical studies.

The underlying concept behind outsourcing these activities during early drug development is
rooted in the belief that the vendor possesses a pool of experts from various functions who
can carry out the work of developing the new drug. Decision-makers responsible for
outsourcing perceive the entire process as a technical-operational system, similar to
purchasing and relying on a functional technical device. As a result, detailed knowledge of the
behind-the-scenes activities is not required from the sponsor. Responsible managers argue
that with the appropriate rules, norms, and documents, everything will be under control and
operate smoothly, akin to mathematical laws. They believe that through regular monitoring and
strict adherence to a checklist of process documents, all regulatory requirements will be met,
ensuring accurate results (Robinson,2018; Davis,2021). Given that clinical research operates
as a dynamic system, comprising various independent unit functions that collectively contribute
to knowledge production, relying solely on documents and tools as completely reliable is
scientifically unsound and entails high risk.

In such a system, there is a tendency to perceive only what aligns with our expectations,
leading responsible managers to overlook or deliberately disregard the knowledge gaps that
arise from the interaction between different systems (linear and non-linear) and the outsourcing
of trial activities. Thus, viewing the outsourcing process in clinical research purely as a
technical endeavor is shortsighted, as it encompasses the involvement of individuals who
implement the process and engage with it, rendering it a social system as well. Hence,
decision-makers must meticulously analyze and consider the consequences of outsourcing on
the professional and personal lives of the employees involved before making any decisions. It
is vital to recognize that the outsourcing process is more than a mere transfer of activities from
one scientist (A*) to another (X*). It brings about changes in knowledge development and
transfer, realigns responsibilities and power dynamics, affects personal lives in terms of
motivation or demotivation, establishes an epistemic dependency, shapes future perspectives,
mindsets, habits, recognition, appreciation, and other factors. It is unrealistic to assume that
the sponsor loses nothing in the outsourcing process, relying entirely on the vendor, and
merely receives the "end product" for which they pay, while everything else remains
unchanged. Therefore, decision-makers (responsible managers) must possess substantial
knowledge to develop a strategy for introducing and implementing the outsourcing process in

clinical research. They need to identify appropriate criteria for outsourcing, define objectives,
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and establish a robust monitoring system to ascertain responsibility and accountability at each
step, including final checks and approvals. Failing to do so poses a significant risk of the
sponsor becoming dependent on the outsourcing vendor without having sufficient control over
the process.

In reviewing the previous analysis, it is clear that the outsourcing process has significant
implications, including shifts in responsibilities and knowledge acquisition for Scientist A*,
ultimately resulting in a high degree of reliance on Scientist X*. Consequently, as a result of
outsourcing, scientist A* may lack essential scientific knowledge, including current updates,
necessary to thoroughly review, verify and understand the study data generated by scientist
X*. In such circumstances, Scientist A* may be forced to rely on trust rather than a thorough
understanding, thus forming opinions (reviewing and approving data) primarily on the basis of
testimony or trust. Therefore, the limitations of linear systems in dynamic contexts, the
complexities of induction, and the epistemic implications of outsourcing in early drug
development underscore the need for a profound understanding of these factors. This
understanding is crucial for ensuring effective knowledge transfer and application in the
creation of study documents and decision-making processes in clinical research. Hence, the
next section will focus on the intricate dynamics of knowledge transfer between sponsors and
vendors in clinical research, exploring how these factors influence the interactions and

outcomes in this critical area.

10.1 The Complexities of Knowledge Transfer in Clinical Research

In the vast and intricate world of clinical research, a grand tapestry is woven through the
constant exchange of knowledge between sponsors and vendors. This tapestry is not merely
composed of data and findings but of deeper currents philosophical, epistemic, and ethical that

shape how knowledge is transferred and controlled.

Imagine a bustling research lab where two key players, A*, a sponsor representative with a
keen vision for groundbreaking treatments, and X*, a vendor representative with a wealth of
technical expertise, are at the heart of this exchange. Their collaboration represents a
microcosm of the broader dialogues about knowledge. Here, the essence of what they know,
how they share it, and how they apply it in their work is in constant negotiation.

A* and X* work together to unravel the mysteries of a new drug, their interactions are more
than just professional; they are a dance of ideas and beliefs about knowledge itself. They
debate who truly owns the insights gained, how these insights should be disseminated, and
the responsibilities that come with managing such valuable information. These debates touch
on deeper questions about the nature of knowledge its origins, its flow, and the ethics of its
stewardship.

As their work progresses, the challenges of knowledge transfer become apparent. A* might

feel a sense of loss over the control they once had, while X* grapples with the demands of
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translating complex, tacit knowledge into more explicit forms. Their relationship reveals the
illusions of ownership and control, who truly holds the reins of knowledge? Power imbalances
subtly shape the flow of information, affecting the integrity of their research processes.

To navigate these challenges, they turn to the SECI model a framework designed to transform
tacit knowledge into explicit forms. This model, however, faces its own set of trials within the
outsourced setting. A* and X* must find ways to harmonize their differing knowledge bases
and align their interests to make the model work. Therefore, this journey is not just about
practical challenges but also philosophical reflections on how knowledge should be managed
and shared.

As they continue their collaboration, A* and X* become increasingly aware of the broader
implications of their work. They recognize the ethical and epistemic responsibilities that come
with their roles. Their story is a testament to the complexity of knowledge transfer in clinical
research, highlighting the need for a nuanced understanding of how philosophical and practical
considerations intertwine.

In the end, A* and X*'s efforts reflect a deeper truth: that knowledge transfer is not merely a
transactional process but a profound exchange that shapes the future of scientific discovery.
Their journey invites us to reflect on the moral and epistemic dimensions of our own work,
advocating for greater awareness of the responsibilities involved in managing and
disseminating knowledge within the research domain.

Building on the narrative of A* and X* navigating their complex sponsor-vendor relationship,
we now delve deeper into the philosophical and epistemic dimensions of knowledge transfer
in clinical research. The previous story highlighted the nuanced power dynamics and
communication challenges between sponsors and vendors. The next section will explore the
intricate interplay of epistemic elements, such as the boundaries of tacit and explicit
knowledge, and the philosophical reflections that shape and complicate knowledge transfer in

the context of clinical research outsourcing.

- Navigating the Epistemic Boundaries: Philosophical Reflections on Knowledge Transfer in

Clinical Research

In the rapidly evolving field of clinical research, knowledge transfer goes beyond the practical
to become a complex epistemic journey that navigates the boundaries of what is known and
how it is communicated. This process, which occurs both within the internal functions of a
sponsoring company and externally between sponsor and investigator, is critical not only to
the advancement of medical science, but also to the refinement of our collective understanding
and the improvement of patient outcomes.

Knowledge transfer in clinical research involves a complex interplay of epistemic elements,
involving the movement of valuable information across different domains and organizational

contexts. This complexity is compounded by the multifaceted nature of the knowledge
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involved, which includes R&D experience, technological expertise, market insights,
management strategies and organizational culture. Collectively, these elements contribute to
an organization’s intellectual capital, which serves as the foundation for innovation and the
maintenance of high standards of care (Calipha et al., 2018).

From a philosophical perspective, the challenges associated with knowledge transfer go
beyond conventional methods such as meetings, emails, training and workshops. These
traditional mechanisms often facilitate the transfer of explicit knowledge, that is easily codified
and communicated. However, the real epistemic challenge lies in addressing the boundaries
associated with tacit knowledge. Deeply rooted in personal experience, intuition and context,
tacit knowledge resists codification and raises profound questions about the limits of
communication and understanding.

The process of effective knowledge transfer therefore requires a nuanced exploration of how
knowledge is conceptualized, shared and transformed across different epistemic boundaries.
This reflection includes not only the interaction between tacit and explicit forms of knowledge,
but also the barriers to the transfer of deeply personal and experiential insights. The wider
implications of these challenges are significant for the advancement of clinical research and
the improvement of patient care.

Tacit knowledge, as articulated by Polanyi (1966), resides not only in individuals but also in
technical tools, tasks and their epistemic networks. It serves as the background knowledge
that supports and enriches our explicit understanding and plays a critical role in the
understanding and application of explicit knowledge. Unlike explicit knowledge, which can be
codified and documented as 'know-that', tacit knowledge encompasses the experiential 'know-
how' that individuals develop over time. The transfer of tacit knowledge is inherently
challenging because it is deeply embedded in personal experience and difficult to articulate or
convey without losing its original essence. Argote et al. (2000) define knowledge transfer as
'the process by which one entity (e.g. a group, department or division) is influenced by the
experience of another', highlighting the complexity involved in assessing the success of
knowledge transfer, especially in dynamic and evolving contexts (Argote et al., 2000, 2013).
In practice, different mechanisms facilitate knowledge transfer. Personalized transfer, for
example, involves direct interactions where knowledge is transferred from one person to
another, similar to teaching a skill through practical instruction. Alternatively, knowledge can
be transferred through codified mechanisms, where the knowledge of an individual or function
is translated into written documents, diagrams, tables, videos and other tangible forms,
allowing recipients to internalize and implement the knowledge as needed (Hansen et al.,
1999).

These mechanisms address different types of knowledge transfer. For explicit knowledge,

codified mechanisms such as training, workshops, formal meetings, reports and
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documentation are effective in facilitating the exchange of knowledge between individuals or
teams. Tacit knowledge transfer, on the other hand, relies on personalized mechanisms.
These include the creation of social networks and the fostering of interpersonal relationships,
which are crucial for effective knowledge transfer, particularly in the context of outsourcing
clinical research.

For example, the "tacit-to-tacit" method of socialization facilitates shared experiences and
direct interactions, enabling the exchange of tacit knowledge through observation, imitation
and shared narratives. Structured induction processes and knowledge transfer sessions
encourage such socialization, allowing new employees to learn from experienced colleagues.
In addition, communities of practice, regular meetings, workshops and online forums provide
platforms for individuals to engage in socialization activities and share tacit knowledge within
their professional community. Informal settings, such as coffee breaks or networking dinners,
also play a critical role in fostering the sense of camaraderie and trust that is essential for the
effective transfer of tacit knowledge.

The externalization (tacit-to-explicit) involves articulating tacit knowledge into explicit forms,

such as stories, metaphors, or case studies. Storytelling and case studies provide a structured
mechanism for individuals to externalize their tacit knowledge by narrating their experiences,
lessons learned, and best practices in a format that can be easily shared and understood by
others. For instance, the preclinical team shares personal experiences and stories related to
research projects and regulatory challenges to illustrate key principles and lessons learned.
By recounting memorable experiences and reflecting on past successes and failures, the
preclinical team provides A* with valuable tacit knowledge that may not be captured in formal
documentation or training materials.

The combination (explicit-to-explicit) involves the synthesis and integration of explicit

knowledge through interaction and collaboration. Cross-functional collaboration encourages
employees from different departments or teams to come together and share their explicit
knowledge, creating new insights and ideas through the combination of diverse perspectives.
For example, the preclinical team, including the researcher A*, might compile detailed
protocols, research data, and standard operating procedures into a comprehensive guide. By
systematically organizing and integrating these explicit documents, A* and the team can
develop a more robust and accessible knowledge base that enhances overall efficiency and
effectiveness. Through collaborative efforts such as meetings, document sharing, and joint
projects, A* and other employees collectively contribute to the creation of a unified body of
explicit knowledge that benefits the entire organization.

The internalization (explicit-to-tacit) involves the process of transforming explicit knowledge

into tacit knowledge through learning and experience. Knowledge capture and retention

strategies facilitate internalization by enabling individuals to assimilate explicit knowledge into
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their own tacit knowledge base through activities such as job shadowing, mentoring, and
knowledge harvesting. In such cases, the preclinical team shares personal experiences and
stories related to research projects and regulatory challenges to illustrate key principles and
lessons learned. By recounting memorable experiences and reflecting on past successes and
failures, the preclinical team provides A* with valuable tacit knowledge that may not be
captured in formal documentation or training materials.

Moreover, fostering a culture of learning promotes socialization and externalization by
motivating individuals to actively participate in ongoing learning, experimentation, and
knowledge exchange. Establishing an environment where employees feel at ease sharing their
tacit knowledge enables organizations to facilitate the socialization and externalization
processes outlined in the SECI model. Additionally, implementing recognition and reward
systems encourages knowledge-sharing behaviors, thereby enhancing both the combination
and internalization processes. By acknowledging individuals who contribute valuable insights
or expertise, organizations not only stimulate the sharing and integration of explicit knowledge
but also reinforce the internalization of new knowledge among individuals.

However, explicit knowledge transfer within the company or between partners (Sponsor-
Vendor staff) is typically more straightforward and can often be completed within 1 or 2 days
through effective documentation or workshops. The transfer of explicit knowledge from the
preclinical team to A* and from A* to X* (from supplier to sponsor) is consistent with the findings
of Inkpen et al., (2006), who argue that explicit knowledge, if adequately documented, can be
effectively transferred in written form from the knowledge owner to the recipient.

However, since tacit knowledge resides within the minds of individuals, such as A* (prior to
outsourcing) or X* (following outsourcing), it is inherently difficult to translate or articulate,
verbalize, and document. This observation aligns with the research conducted by Szulanski
(1996, 2003) and Szulanski et al., (2004), who argue that tacit knowledge possesses "sticky"
properties that make its transfer from the source to the recipient difficult. Notably, strong

interpersonal relationships and social bonds observed between the sponsor and vendor teams

enhance effective learning and improve the quality of knowledge production. These findings
are in line with the research of Bell et al., (2007), who found that friendships among team
members within and across companies play a significant role in the development and transfer
of knowledge between organizations. Furthermore, Argote et al., (2003) contend that tacit
knowledge is best transmitted through rich communication media, such as observation, rather

than explicit media. For instance, knowledge gained through observing someone perform a

task, such as A* conducting clinical trial activities and X* observing, proves more useful and
beneficial for subsequent performance than knowledge acquired through face-to-face
instruction. The success of knowledge transfer hinges on several factors: (a) the receptiveness

and motivation of scientists and the learning intentions of individuals or teams within the
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sponsor and vendor; (b) the nature of tacit knowledge and its inherent complexity, both of
which can impede successful transfer; (c) the relationship between the sponsor and vendor
teams, which influences the effectiveness of knowledge development and transfer during
clinical research outsourcing; and (d) geographical location and company culture, which
present challenging factors that can hinder and complicate the knowledge transfer process.
However, it was observed that over time, as the teams engaged in daily work activities, the
culture of individuals or teams became more tolerant, trust between them increased, and
acceptance of each other's cultures improved.

In conclusion, effective knowledge transfer is crucial for drug development in clinical research,
particularly during the outsourcing process. The complexities associated with the transfer of
both explicit and tacit knowledge are highlighted, shedding light on the role of personalization
and codification mechanisms. The significant challenges associated with the transfer of tacit
knowledge highlight the importance of interpersonal relationships and social ties in facilitating
learning. In addition, the success of knowledge transfer is closely linked to factors such as
motivation, the nature of tacit knowledge, team relations and organizational culture. It has also
been found that the development of interpersonal relationships through daily work interactions
and the establishment of social bonds between sponsor and vendor teams help to foster a
supportive culture. This in turn promotes effective learning, improves the quality of knowledge
production, and has a positive impact on the knowledge transfer process, particularly in the

early stages of clinical research outsourcing.

- Epistemic Tensions and Ethical Dimensions in Sponsor-Vendor Knowledge Transfer

In the ever-evolving landscape of drug development, the philosophy of knowledge transfer
plays a pivotal role in driving innovation, fostering growth, and maintaining a competitive
advantage. This process involves not only the practical exchange of expertise, knowledge, and
information among individuals, teams, or organizations but also a deeper exploration of the
epistemic and ethical dimensions underlying these exchanges. Adapting to these dynamics is
not just strategically advantageous but also imperative for survival in today's knowledge-driven
economy (Polanyi, 1966; Collins, 2010).

This research has illuminated the philosophical challenges and divergent interests between
sponsor and vendor teams, which significantly impact the knowledge transfer process and the
value ascribed to trial data. From the sponsor's perspective, the knowledge generated during
clinical trials is of substantial scientific value and crucial for drug approval (Aldridge & Pritchard,
2010). Consequently, sponsors are highly motivated to acquire as much knowledge as
possible from the vendor, in both tacit and explicit forms.

Conversely, the vendor views trial data primarily as the outcome of their work, with involvement
measured and billed based on time spent (Wagner & Bickman, 2012). As a result, vendors are

less concerned about the data's fate beyond contractual obligations, such as its quality or the
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need for sharing. During knowledge transfer meetings, it became evident that vendor teams
often lack motivation to invest significant time and effort into preparing for knowledge transfer,
particularly in converting tacit knowledge into explicit forms. Their focus tends to be on
transferring explicit knowledge, which is more quantifiable. Similar dynamics are observed
when knowledge is transferred from the sponsor to the vendor, with the vendor team showing
limited enthusiasm for assimilating knowledge that requires substantial time and effort to
understand and implement (Hansen, 1999).

As a result, sponsors face a dual loss in knowledge retention. Firstly, they lose their own tacit
knowledge due to ineffective transfer to the vendor, hindering its utilization in future trials. This
issue is exacerbated by changes in the sponsor's internal structures, often due to outsourcing.
In the new structure, this knowledge may no longer be relevant or necessary, leaving no one
within the organization who requires it. Secondly, sponsors miss out on the tacit knowledge
generated by the vendor, which has not been adequately translated and transferred back. This
is partly because the vendor, for various reasons, may not be fully committed to transferring
as much tacit knowledge as possible. From a philosophical perspective, this situation raises
important questions about the nature, value, and dynamics of knowledge transfer among
different entities (Zander & Kogut, 1995). It underscores the divergent interests and
motivations of sponsor and vendor teams, which significantly impact the transfer of knowledge
and the value assigned to trial data. This scenario prompts reflection on the nature of
knowledge, its transferability, and the ethical considerations involved in balancing stakeholder
interests in the pursuit of knowledge acquisition and utilization (Cook & Brown, 1999).
Exploring the dynamics of knowledge transfer between sponsor and vendor teams in clinical
research highlights the social intricacies shaping the process. Sociological insights from Collins
(2010) reveal that the vendor team's emphasis on explicit knowledge, driven by quantifiable
tasks, reflects the challenges inherent in transferring tacit knowledge. This tension has ethical
implications, potentially resulting in the loss of valuable knowledge for both parties. Such
insights encourage reflection on the social nature of knowledge, the nuances of tacit expertise,
and the ethical considerations inherent in balancing divergent interests in scientific knowledge
acquisition and exploitation (Gherardi, 2009).

Viewing the interplay of knowledge transfer in clinical research through Polanyi's (1966) lens
emphasizes the importance of tacit knowledge, which is inherently difficult to articulate
explicitly. Polanyi’s philosophy highlights the personal nature of scientific discovery and reflects
a commitment to drug development success. The potential loss of tacit knowledge underscores
scientists' ethical responsibilities, reflecting the complex dynamics of personal commitment,
ethical responsibility, and scientific discovery described by Polanyi (Polanyi, 1966; Bourdieu,
1986).
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From a philosophical standpoint, this situation reveals a fundamental tension between the de
jure ownership of intellectual property and the de facto control of knowledge (Kogut & Zander,
1992). Although contractual agreements may stipulate that the sponsor retains ownership of
the final product’s intellectual property, the true custodian of the developed knowledge, both
tacit and explicit often remains the vendor. This discrepancy highlights a broader
epistemological issue: the challenge of capturing and preserving the ephemeral essence of
tacit knowledge, which resists formalization and documentation (Mowery et al., 1996).
Moreover, the ethical dimensions of this scenario are profound. Inadequacies in knowledge
transfer and preservation affect not only immediate stakeholders but also raise concerns about
the broader impact on scientific progress and the integrity of knowledge production (Martin,
2013). This situation invites reflection on the social construction of knowledge, questioning how
tacit expertise, often rooted in human experience and interaction, can be meaningfully
conveyed and preserved within a transactional framework (Tsoukas, 2009).

Additionally, the transition period between sponsor and vendor activities often degenerates
into mere information sharing rather than true knowledge transfer. While information sharing
facilitates access to data, it lacks the depth of understanding and contextual integration
required for effective knowledge transfer. True knowledge transfer involves cultivating
capability, contextual awareness, and the capacity to apply knowledge effectively—a process
that transcends simple data exchange (Spender, 1996).

In summary, in the dynamic landscape of drug development, effective knowledge transfer is
critical to innovation, growth and competitive advantage. However, the divergent interests of
sponsor and supplier teams present challenges, particularly in the transfer of tacit knowledge.
While sponsors prioritize the acquisition of comprehensive trial data, vendors focus on fulfilling
contractual obligations, potentially resulting in the loss of both explicit and tacit knowledge.
Philosophical perspectives from Collins and Polanyi illuminate the social intricacies and ethical
considerations inherent in the dynamics of knowledge transfer. Ultimately, addressing these
challenges is essential to optimizing knowledge exchange and fostering successful drug
development efforts.

As we move forward, it becomes clear that the challenges of knowledge transfer are intricately
linked to broader issues of ownership and control. The next section will explore how power
dynamics and contractual frameworks shape the control and perception of intellectual property
in outsourced research. This exploration will highlight the dissonance between formal
ownership and the practical realities of knowledge creation, offering a deeper philosophical
and practical perspective on the nature of intellectual property and its implications for both

sponsors and vendors.
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- lllusions of ownership: Power dynamics in knowledge control

In the ontological landscape of medical development, the primary custodian of intellectual
property and knowledge, both tacit and explicit is designated as A* (Polanyi, 1966). This entity
presides over the epistemic realm, wielding the power of creation and understanding with a
sovereign grasp. As the developmental narrative unfolds, A* delegates its research
responsibilities to X*, effectively entrusting the critical stages of development to an external
agent. This delegation encompasses not merely the physical tasks but also the underlying
intellectual property and knowledge, demanding a complex, interwoven relationship between
the parties involved (Kogut & Zander, 1992).

In this delegated research process, X* assumes the role of the active agent, shaping and
refining the product through intricate procedures (Tsoukas, 2009). Although the formal contract
asserts that A* will reclaim ownership of the intellectual property and knowledge at the project's
conclusion, a philosophical and practical dissonance emerges. The final product, once
returned to A*, is formally recognized as an extension of the original creation, thus attributing
de jure ownership to A* (Mowery et al., 1996). However, this legal framework does not fully
capture the reality of knowledge creation. The process of development marked by the
generation and analysis of data, iterative cycles of experimentation, and the nuanced
interpretation of results imbues X* with a form of ownership that transcends mere legalities
(Cook & Brown, 1999). Here, X* retains de facto control over the newly created intellectual
property and knowledge, grounded in the lived experiences and procedural expertise acquired

during the development process (Ghoshal & Moran, 1996).

This epistemological divergence between de jure and de facto intellectual ownership of tacit
and explicit knowledge prompts a profound philosophical inquiry into the nature of knowledge
and control within outsourced research frameworks (Foucault, 2002). It challenges traditional
boundaries of ownership and control, revealing that both the tangible and intangible aspects
of knowledge are subject to a dynamic interplay of power and influence (Latour, 2005). The
formal transfer of ownership often fails to capture the full extent of knowledge accumulation
and the expertise developed throughout the process (Bourdieu, 1986). The outsourcing
paradigm thus unveils a complex interplay of legal, philosophical, and practical dimensions.
The ostensible ownership of intellectual property and knowledge by A* is a construct shaped
by contractual stipulations, whereas the lived reality of knowledge production and control
resides with X* (Heath & Staehler, 2014). This discrepancy illuminates the philosophical
complexities inherent in the relationship between ownership, control, and knowledge, and calls
for a profound reflection on the essence of intellectual property in contemporary research
environments (Martin, 2013).

In essence, the illusions of ownership in outsourced research reveal a fundamental tension

between legal formalities and the lived experience of knowledge creation. The power dynamics
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of control and the nature of intellectual property are fundamentally reconfigured within the
outsourcing context, prompting a re-evaluation of traditional notions of ownership and
expertise (Spender, 1996; Zander & Kogut, 1995). This re-evaluation invites a deeper
philosophical contemplation on how knowledge is generated, controlled, and valued in the
modern research landscape. Given this complexity, a pertinent question arises: In the context
of these intricate dynamics of knowledge transfer, can the SECI model developed by Nonaka
and Takeuchi (1985) provide effective guidance for the transfer of knowledge—particularly tacit

knowledge—between sponsors and vendors?

- Challenges of SECI implementation Model in Clinical Research Outsourcing

In the realm of organizational knowledge management, the significance of tacit knowledge has
been underscored by several authors, highlighting its pivotal role in enhancing companies'
competitive edge (Hackney et al.,2008; Salmi et al.,2009; Blumenberg et al.,2009; McManus
et al.,2003).

The SECI model, developed by Nonaka and Takeuchi in 1995, is a well-known framework for
understanding knowledge creation and sharing in organizations. This methodology describes
the dynamic process of transforming tacit knowledge into explicit knowledge, while facilitating
the transformation of both types of knowledge into organizational knowledge, thereby
promoting innovation and organizational learning. The SECI model encompasses four
dimensions of knowledge sharing: socialization (tacit-to-tacit), externalization (tacit-to-explicit),
combination (explicit-to-explicit) and internalization (explicit-to-tacit). These dimensions
illustrate the complexities of knowledge transfer and the diverse approaches that can be
utilized. The process of knowledge transfer is often described as the exchange of explicit or
tacit knowledge between two agents, where one agent receives and applies the knowledge
provided by another (Kumar et al.,2009).

Personal contact and direct interaction are deemed crucial for ensuring effective knowledge
transfer in the context of clinical research. These interpersonal connections allow team
members to forge relationships and learn from one another, enriching the knowledge transfer
process (Ipe,2003; Kalling,2003). The case trial example vividly illustrated that explicit
knowledge, well-documented and codified in trial-related documents, can be readily
transferred from the preclinical team to A* and subsequently from A* to X* (from the vendor to
the sponsor). However, transferring tacit knowledge poses more substantial challenges, and
the personalization transfer mechanism is better suited for enabling partial transfer (given full
transfer is often impractical) of tacit knowledge between individuals or teams. Since tacit
knowledge resides within the minds of individuals, such as A* (prior to outsourcing) or X*
(following outsourcing), articulating, verbalizing, and documenting it is inherently difficult. The
SECI model has been applied multiple times during this research, demonstrating its

effectiveness. For instance, a significant portion of tacit knowledge was successfully
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transferred from the preclinical team to A* and from A* to X* during face-to-face interactions
and personal exchanges. However, quantifying the exact extent of tacit knowledge transferred
remains challenging, given the complexity of tacit knowledge embedded in individuals like A*.
Similarly, substantial tacit knowledge exchange was observed from X* to A* during face-to-
face interactions between sponsor and vendor researchers. Nonetheless, implementing this
model poses notable challenges. For example, arranging and conducting frequent meetings
between individuals or teams from different companies can be time-consuming and may
disrupt regular work schedules, leading to productivity losses.

The implementation of SECI model within a company, especially across different functions,
often requires significant cultural and workflow adjustments, as it emphasizes knowledge
creation, sharing, and utilization in ways that may diverge from traditional practices. Resistance
to change among employees, who may be accustomed to conventional knowledge
management methods, poses a key challenge. This resistance can manifest in reluctance to
participate in knowledge-sharing activities or skepticism towards new approaches. To address
this, organizations may need to invest in change management initiatives, fostering a culture of
openness and collaboration while effectively communicating the benefits of the SECI model in
improving decision-making and driving innovation.

During this research, the extraction and transfer of tacit knowledge via SECI methods within a
company (in this case, from the preclinical team to A*) could be tested/implemented and works
very well. A significant portion of tacit knowledge could be transferred effectively, and the
implementation of the transferred knowledge could be observed later on.

However, the implementation of the SECI method, especially in inter-company settings like
sponsor-vendor relationships, presents significant challenges (Szulanski,2003). For instance,
organizing meetings or workshops involving employees from different companies often incurs
expenses related to travel, accommodation, venue rental, and logistical arrangements.
Particularly when companies are not geographically close, these costs can escalate
significantly. Additionally, time spent away from regular duties adds to the overall cost burden.
Geographical barriers, such as language differences, cultural disparities, and time zone
variations, can complicate knowledge transfer efforts across companies located in different
regions or countries. These factors hinder effective communication and collaboration, making
it challenging to synchronize knowledge exchange activities. Moreover, small or medium-sized
companies may lack the financial resources and infrastructure to support extensive face-to-
face interactions required by the SECI model. Limited resources and budgets may restrict the
frequency and scale of knowledge transfer initiatives, leading to suboptimal outcomes.
Although communication technology has facilitated virtual collaboration to some extent, certain
aspects of tacit knowledge transfer, such as interpersonal relationships and non-verbal cues,

are challenging to replicate in virtual settings. Technical issues and cybersecurity concerns
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may also impede the seamless exchange of knowledge. Implementing the SECI model may
necessitate organizational culture shifts and changes in established workflows. Resistance to
change from employees accustomed to traditional knowledge management practices or
skeptical of new approaches can hinder adoption and effectiveness.

In addition to the reasons mentioned above, it should be considered that vendor companies
work for many sponsors, not just one. Therefore, the vendor staff is not particularly interested
in investing much time in such knowledge transfer because they cannot bill this time to any
specific sponsor, and the gained knowledge may not be directly applicable to another sponsor
(or only partially). Additionally, vendors have a high turnover rate among personnel, which
further complicates matters because they are not inclined to invest heavily in personnel if they
are uncertain about their retention within the company.

In summary, while the SECI model provides a structured framework for knowledge transfer, its
application in industry faces practical challenges related to time, cost, geographical
constraints, resource availability, technological limitations, and organizational dynamics.
Addressing these challenges requires careful planning, stakeholder engagement, and strategic
investments to maximize the model's effectiveness in facilitating knowledge exchange and
collaboration.

Therefore, when it comes to sharing knowledge, it's not just about documenting it, it's about
personal connections. The SECI model, which resembles a map with four parts (1) socializing,
(2) articulating ideas, (3) combining thoughts and (4) translating them into actions, illustrates
how knowledge flows from what we know instinctively to what we can articulate and share.
Consider a trial case where all the facts are written down, that's the 'explicit' knowledge. But
the know-how, the solutions to problems, are harder to share, it's like trying to explain a feeling
that is hard to put into words, probably impossible. Therefore, in areas such as clinical
research, face-to-face communication is essential for learning from each other and building
relationships.

As mentioned above, using the SECI model helps, but it's not without its challenges.
Particularly in multi-company scenarios, there are numerous hurdles such as conflicting
interests, financial constraints, distance and language barriers. In addition, staff turnover adds
another layer of complexity to knowledge sharing.

Thus, beyond simply managing knowledge during the outsourcing process, we encounter
significant questions regarding adaptation and uncertainty. For example, how do we adopt new
methods of knowledge sharing? How do we effectively implement new knowledge? How do
we persist in learning and evolving amidst complexity?

As we transition to the next chapter, we will shift our focus to innovative approaches in early

drug development. This chapter will examine how new models of collaboration can address
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the challenges identified earlier and enhance both the efficiency and effectiveness of the drug

development process.

10.2 Innovative Models in Early Drug Development

In the rapidly evolving domain of early drug development, the pursuit of innovation necessitates
a reimagining of fundamental paradigms, particularly concerning the relationships between
sponsors and vendors in clinical research. Traditional outsourcing models, while historically
effective, may no longer suffice in addressing the complexities inherent in the early phases of
clinical trials.

This section introduces a rethinking of sponsor-vendor dynamics, proposing an alternative
framework that transcends conventional practices. Central to this reimagined approach is the
reconceptualization of knowledge management and trial efficiency. By fostering deeper, more
integrative partnerships, this model aims to enhance not only the operational facets of drug
development but also to invigorate the scientific process itself. At the heart of this innovative
framework lies the idea of transforming sponsor-vendor relationships from mere transactions
into collaborative, co-creative endeavors. This shift envisions a model where knowledge is
dynamically coalesced and refined through continuous, meaningful engagement rather than
static transfer. Such a paradigm promises to optimize trial efficiency and drive scientific
innovation through a synergistic partnership.

The essence of this approach lies in its potential to redefine collaboration. Moving beyond
conventional outsourcing, it advocates for a model of mutual enhancement and shared
purpose. By aligning ethical considerations with epistemic goals, this reimagined framework
aims to advance the drug development process, benefiting both the scientific community and
patient outcomes. In exploring this new paradigm, we challenge established notions of
sponsor-vendor interactions and advocate for a more cohesive, integrative approach that

fosters deeper connections and drives significant advancements in early drug development.

- An Alternative Sponsor-Vendor Model for Early Drug Development

Numerous scholarly studies have illuminated the profound significance of knowledge in
bolstering a company's performance and fueling the transformative forces of innovation and
development (Wang et al.,2010; He et al.,2009,2011; Courtney,2001). Knowledge, emerging
from the cognitive processes evoked by the assimilation of novel information, undergoes a
metamorphosis within the individual's mind, transmuting into a potent wellspring of
understanding. The preceding discourse alluded to the primary impediments encountered
during the outsourcing procedure, which centered upon the capabilities of A*. Specifically, the
transition from a scientist to a supervisor role, coupled with their limited involvement in trial
activities, restricted A*'s opportunities to cultivate their personal reservoirs of knowledge.

Consequently, they faced impediments in apprehending the scientific import of the data or
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comprehending the narrative woven by X*. In order for both sponsor and provider scientists to
achieve a common understanding of clinical trial data, it is imperative that they possess an
appropriate level of up-to-date knowledge. Within the outsourcing of clinical trials, various
forms of knowledge are utilized. For example, the "know-how" signifies experiential knowledge
obtained through immersive engagement, encompassing an intuitive grasp of the operational
procedures requisite for conducting the trial (Tacit-Knowledge). In contrast, the "know-why"
emerges through iterative ftrials, encompassing an understanding of the foundational
architecture of the trial, including the intricate interconnections between its various constituent
elements (Explicit and Tacit-Knowledge). The "know-that" encapsulates codified and explicit
knowledge, entailing familiarity with documented trial-related information (Explicit Knowledge).
The "know-who" corresponds to knowledge derived from effective communication, entailing a
profound comprehension of interdepartmental discourse within cross-functional teams (Tacit-
Knowledge). The "know-when" necessitates an appreciation for the appropriate timing and
sequential arrangement of research activities (Tacit-Knowledge). Lastly, the "know-what"
encompasses knowledge garnered through the interplay and application of resources between
the sponsor and vendor, facilitating a profound understanding of the trial results and enabling
diverse functions to make well-informed decisions pertaining to subsequent steps (Explicit
Knowledge). It is important to recognize, however, that these different forms of knowledge are
not limited to linear or exclusive trajectories but are intricately interwoven and mutually
influential in the complex tapestry of clinical research.

The interplay between explicit and tacit knowledge is evident throughout the drug development
process. It begins in the early preclinical stages, where researchers apply practical knowledge
and understand the underlying principles (know-how and know-why). This dynamic interaction
continues through to late-stage clinical trials, where large-scale data (know-that) and practical
expertise (know-how) are paramount.

Therefore, understanding the interplay between the different types of knowledge and their
application can contribute significantly to the overall success of the drug development process,
influencing not only scientific progress but also strategic decisions and collaborations. These
in turn have a direct impact on the development of innovative new medicines for patients and

a significant impact on the overall healthcare system, both scientifically and financially.

During drug development, from preclinical to Ph-1 Clinical Pharmacology Trials and Phase
2&a3 trials, different types of knowledge are used in the following order;

A. During Early Drug Development Phase (Pre-Clinical Part):
(1) Know-how (2) Know-why (3) Know-that (4) Know-who (5) Know-what.

B. During Early Drug Development Phase (Ph-1 Clinical Pharmacology Trials):
(1) Know-what (from Pre-Clinic) (2) Know-why (3) Know-that (4) Know-how (5) Know-who
(6) Know-what.
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C. During Late Drug Development Phase (Ph-2&3 Trials):
(1) Know-why (2) Know-what (from Ph-1) (3) Know-that (4) Know-how (5) Know-who (6)

Know-what.

In drug development, the utilization of different types of knowledge varies depending on their
characteristics, stages, and contexts. Three distinct cases can be examined to understand this
dynamic further. Case A involves the immediate application of "know-how" knowledge
following the completion of the "know-why" phase, typically conducted within the
pharmaceutical company. In Case B, "know-how" knowledge comes into play in stage 4 after
the completion of the "know-what," "know-why," and "know-that" stages. Activities associated
with this knowledge are outsourced to a vendor company. Similarly, in Case C, "know-how"
knowledge is applied in stage 4 after the completion of the “know-why”, "know-what" and
"know-that" stages, with the activities also outsourced to a vendor.

Among these cases, Case B stands out as the most intricate and crucial phase of drug
development, marking the transition from pre-clinical to clinical stages. This phase heavily
relies on pre-clinical data, including single-cell and animal data, to initiate clinical trials,
particularly first-in-human trials. Notably, this phase contributes a substantial proportion (70-
80%) of the data required for marketing authorization, particularly in clinical pharmacology
studies.

Thus, for this pivotal and high-risk phase of drug development, comprehensive knowledge
capabilities are essential for the clinical trial team. These capabilities encompass “know-what”

LT3 LT LT

(from Pre-Clinic), “know-why”, “know-that”, “know-how”, “know-who”, and “know-what”. Such
skills are crucial for the successful execution of the clinical part of the trial, building upon the
data generated in the preclinical phase. Outsourcing clinical trial activities implies that the
vendor team assumes responsibility for generating clinical data, particularly from the first-in-
human stage onward. Consequently, new knowledge, especially tacit knowledge, will be
developed within the vendor team. However, due to the limited availability of preclinical data
at this early stage and the associated risks, full outsourcing of clinical trial activities during early
drug development is not advisable. Such a decision could have unforeseen consequences for
trial participants and the overall drug development process.

Therefore, my proposal advocates for the adoption of a shared model of responsibilities and
accountability between the sponsor and vendor personnel during early drug development. This
entails partial involvement of certain clinical functions from the sponsor team both before and
during the outsourcing process. For instance, during the in-house preclinical "know-what"
activities, the clinical team could have up to 20% involvement by collaborating with the
preclinical team. Similarly, the clinical team could have up to 50% involvement during the in-
house "know-why" activities. According to this proposal, trial activities should not be entirely

outsourced, and the sponsor's clinical team should have partial involvement in all trial activities,
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depending on the trial design. For example, up to 30% involvement in outsourced "know-that"
activities, up to 50% in "know-how" activities, up to 20% in "know-who" activities, and up to
50% in "know-what" activities.

The proposed model advocates for the promotion of a culture of shared learning and
continuous improvement within the sponsor staff. This involves active participation in trial
activities, which provides sponsor staff with firsthand experience and the development of tacit
knowledge, leading to a deeper understanding of the research process. By engaging in these
activities, individuals and teams form a personal connection to the drug's development,
fostering a sense of ownership and investment in the outcomes. Observing the direct impact
of their contributions on the trial's progress enhances confidence and motivation among the
staff.

In addition, the direct involvement of sponsor personnel in trial activities facilitates effective
communication and collaboration with external vendors. This close partnership allows both
parties to establish cross-functional relationships, leveraging their respective expertise and
experiences to optimize the research process. Such collaboration creates a productive working
environment that encourages the exchange of knowledge and ideas between the sponsor and
the vendor. The model also emphasizes the establishment of epistemic independence within
the sponsor organization. Through active engagement in trial activities and the development
of tacit knowledge, sponsor staff gain a comprehensive understanding of the generated data,
enabling them to make informed decisions about the future direction of the research, such as
further development or discontinuation. This level of involvement reduces reliance on external
sources and empowers the sponsor to take ownership of the decision-making process based
on their direct experience and assessment of the trial's progress.

Ethical considerations, particularly participant safety and data integrity are paramount in this
model. The active engagement of sponsor staff in trial activities enables vigilant monitoring of
participant well-being and ensures strict adherence to ethical guidelines and regulatory
requirements. By directly assessing the trial's progress, sponsor personnel can promptly
address any issues that arise, minimizing reliance on subjective reports or testimonies.
Overall, the proposed collaborative operating model serves as a bridge between outsourcing
and active sponsor involvement, providing a comprehensive framework for conducting clinical
trials. It harnesses the strengths of both internal expertise and external resources, resulting in
improved knowledge acquisition, enhanced trial management, and ultimately, better outcomes
for both the sponsor and the participants involved.

Having explored the multifaceted and transformative impact of outsourcing, including its
associated benefits and risks, the next section will provide a concise summary highlighting the
hidden risks associated with outsourcing in this area. This summary will encapsulate the critical

vulnerabilities and challenges that arise when using external partnerships in the drug
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development process. Subsequently, we will then delve into reflective insights and concluding
thoughts, providing a comprehensive synthesis of the issues discussed. This concluding
section will not only summarize the key findings, but also reflect on their broader implications
for the field.

10.3 Hidden Risks of Outsourcing in Early Drug Development: Reflective Insights and

Concluding Thoughts

Outsourcing in clinical research represents a fundamental shift in the locus of control and
knowledge. While it ostensibly promises efficiency and specialization, beneath this surface lies
a more complex reality one that delves into the philosophical dimensions of knowledge,
identity, and power.

Outsourcing is not merely a transfer of tasks but a reconfiguration of roles and responsibilities.
It involves a philosophical relinquishment of direct engagement with the research process by
the sponsor, who delegates both technical and intellectual aspects of drug development to the
vendor. This delegation creates an epistemic divide: the sponsor, once an active participant,
becomes a passive recipient of subjective reports, distanced from the experiential truths of the
trials. For the scientist (A*), this transition marks a profound existential transformation. They
shift from a position of mastery and active inquiry to that of passive observation. This change
is more than a professional demotion; it represents an existential diminishment. The scientist,
once a vibrant intellectual agent, is reduced to a "slave" to their own job, with their identity and
professional worth compromised.

The philosophical implications of this shift are profound. It underscores a loss of intellectual
sovereignty and the dehumanization of the scientific process. The scientist is reduced to a
mere number or code within the vast machinery of research, their contribution abstracted, and
their identity eroded. This dehumanization is highlighted by the contrast between the de jure
ownership of the final product by the sponsor and the de facto retention of knowledge and
intellectual property by the vendor a stark reminder of the power dynamics embedded in
outsourcing.

Moreover, the emotional and psychological impact on the scientist characterized by diminished
self-confidence, burnout, and disillusionment reveals the hidden costs of outsourcing. These
issues extend beyond individual experience, raising broader questions about professional
fulfillment and the integrity of scientific inquiry. The reliance on external data and subjective
reports, while pragmatic, risks stifling innovation and eroding the authenticity of the research
process.

Addressing these hidden risks reveals that outsourcing is not merely a logistical choice but a
profound philosophical challenge. It raises questions about the nature of knowledge, the value
of human engagement, and the ethical dimensions of professional practice. To confront these

challenges, we must rethink the dynamics of outsourcing, seeking models that restore agency,
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recognize the intrinsic worth of scientific engagement, and honor the human element of
research. Thus, the hidden risks of outsourcing prompt us to explore deeper truths about the
nature of knowledge and the human spirit within clinical research. They challenge us to balance
efficiency with authenticity, urging reflection on how we structure professional practices to

preserve both the integrity of science and the dignity of those who pursue it.

- Reflective Insights

This research explores the intricate factors surrounding the challenges and complexities of
outsourcing in clinical research, particularly in early drug development. It recognizes that
outsourcing has a profound impact on the development of knowledge and technology, as the
responsibility is transferred from the sponsor to the vendor. In this process, the vendor
assumes the role of developing and generating new scientific and technical knowledge,
including innovative methodologies and approaches.

It could be acknowledging that the sponsor's dependency on the vendor goes beyond the
nature of outsourcing itself. It can be attributed to the reliance of the sponsor's personnel on
the vendor's outsourcing service, leading to a gradual loss of scientific and technical skills and
knowledge. During the outsourcing in early drug development, the scientist (A*) will transfer
their scientific responsibilities (daily trial activities) to X*. Since scientist A* is not actively
involved in trial activities, they have no choice but to rely solely on subjective reports or
testimonies, essentially entering a testimonial mode. Relying solely on data (evidence) from
the producer of the data (in this case X*) carries risks that can inhibit innovation and research
into new medicines.

This transformation of scientific responsibility automatically transforms the role of an active
genuine scientist (referred to as A*) into a passive subordinate, resulting in a loss of
professional knowledge, diminished self-confidence, and a transition from being a

“professional master” to becoming a “slave of their job” (a subordinate in their own field). As a

result, the power and importance that scientist A* once held seemed to vanish. A* was reduced
to being merely a number or a code within the involved project, effectively dehumanized and

relegated to the status of an "object" or "goods."

Upon completion of all development stages, when the final test results, known as the "final
developed product,” are transferred from X* to A*, A* assumes de jure ownership of the
modified product. However, X* retains de facto ownership of the knowledge and intellectual
property.

This shift in responsibilities initiates a cascade of role changes, ultimately leading to loss of
knowledge, emotional detachment from drug development, demotivation, reduced self-
confidence, and lack of recognition by other scientists involved, thereby diminishing

“‘professional freedom” and contributing to individual dissatisfaction, potentially leading to

conditions such as depression or burnout. Observations, particularly in supporting colleagues
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experiencing burnout, reveal a mixture of lingering frustration from past experiences (feeling
undervalued in their role) and anxiety about the future (e.g., concerns about the impact on their
personal and professional lives), closely linked to the outsourcing process and the challenge
of maintaining existing levels of knowledge and scientific importance.

The research acknowledges that the development of clinical research is a distinctive and highly
dynamic process, marked by a complex regulatory framework, various risks, and unforeseen
events. It highlights the significance of dependable and valid evidence within this intricate
environment to uphold scientific integrity, ensure effectiveness, and prioritize patient safety.
Therefore, relying solely on testimonials or subjective reports, without actively participating in
trial activities and relying solely on data (evidence) from the vendor, carries risks that can
hinder innovation and research into new medicines.

Furthermore, the research highlights the distinction between the process of developing study
documents and their practical use in clinical trials. While the development of study documents
operates as a linear and predictable system, the clinical trial process functions as a dynamic
and unpredictable system. Trial-related documents for early drug development rely on previous
experiences from preclinical trials or late-stage development, posing an induction problem
where the observation of one state cannot be used as conclusive evidence to support another
state.

To address the challenges and complexities associated with traditional outsourcing practices,
this research proposes an alternative operating model. This model advocates for the sharing
of responsibilities and accountabilities between the sponsor and the vendor. By implementing
this model, the sponsor's staff can have a more direct involvement in trial activities, allowing
them to develop their tacit knowledge, expertise, and skills. This encompasses practical know-
how, problem-solving abilities, and the ability to navigate complex research processes.
Empowering the sponsor's staff to contribute to decision-making and strategy development
further strengthens their professional capabilities.

In conclusion, this research from an interdisciplinary perspective acknowledges the profound
impact of outsourcing in clinical research. It highlights the need to recognize the challenges
and complexities involved and proposes alternative models to mitigate detrimental outcomes.
By addressing issues such as knowledge loss, demotivation, and lack of recognition, it aims
to create more supportive and fulfilling environments for all stakeholders involved, thereby

fostering a more effective and sustainable approach to clinical research outsourcing.

- Concluding Thoughts

» Outsourcing's Impact on Knowledge and Technology: In the sphere of clinical research,
outsourcing profoundly shapes the landscape of knowledge and technological
development. When the responsibility shifts from the sponsor to the vendor, the latter

assumes the critical role of developing and generating new scientific and technical
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knowledge, including pioneering methodologies and innovative approaches. This dynamic
underscore the vendor's position as a key agent of epistemic and technological
advancement.

Sponsor Dependency: The sponsor's reliance on the vendor transcends the mere act of
outsourcing; it reflects a deeper dependency on the vendor's expertise and services. This
dependency often leads to a gradual erosion of the sponsor's internal scientific and
technical competencies, as personnel become increasingly detached from hands-on
research and development, thereby risking a loss of the critical skills necessary for
independent scientific inquiry.

Strategic Knowledge Development: The internal cultivation of a company's intellectual
resources, particularly the accrual of proprietary knowledge that surpasses competitors',
serves as a strategic asset in clinical research. Post-outsourcing, this competitive edge
"know more than competitors" shifts from the sponsor to the vendor, thus repositioning the
locus of innovation and expertise.

Transformation of the Scientist's Role: In the context of early drug development, when a
scientist (A*) transfers their scientific duties (daily trial activities) to the vendor (X*), there
is an inevitable transformation in their professional role. This transfer of responsibilities not
only alters the scientist's daily functions but also leads to a significant shift in the dynamics
and authority between A* and X*. The scientist transitions from an active contributor to a
passive subordinate, resulting in a profound loss of professional knowledge, self-
confidence, and agency. Consequently, this shift diminishes the scientist's status,
transforming them from a "professional master" into a "slave of their job." This metaphorical
dehumanization reduces their identity to a mere project number or code, thereby stripping
them of their human and professional essence, and further accentuating the imbalance in
power and influence between the original and outsourcing entities.

Ownership of Knowledge and Intellectual Property: Upon completing the developmental
stages, the sponsor (A*) legally acquires the trial results and the "final developed product"
from the vendor (X*), thus becoming the de jure owner of the knowledge and intellectual
property. However, the vendor retains de facto control over this knowledge, highlighting a
disjunction between legal ownership and actual possession of expertise.

Cascade of Role Changes: The redistribution of responsibilities initiates a cascade of
changes in roles and identities within the research process. This transition can stymie the
development of new knowledge, lead to a loss of existing expertise, foster emotional
detachment from the research, diminish motivation and self-confidence, and reduce
recognition from peers. Such outcomes can erode "professional freedom" and satisfaction,
potentially precipitating conditions like depression or burnout, driven by a combination of

frustration from past disillusionments and anxiety about future uncertainties.
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Significance of Tacit Knowledge: Tacit knowledge comprising personal insights, intuition,
and expertise plays a crucial role in shaping self-confidence, recognition, and overall
professional satisfaction. The presence or absence of tacit knowledge can significantly
influence an individual's quality of life and well-being, underscoring its importance beyond
formalized, explicit knowledge.

Role of Tacit Knowledge in Experience: Experienced investigators often rely on tacit
knowledge to foster holistic thinking, integrating diverse information sources. In contrast,
less experienced investigators may depend more heavily on explicit, formal knowledge but
remain open to innovation, often seeking guidance from established experts.
Complexities of Early Clinical Drug Development: The early stages of clinical drug
development are marked by a unique and highly dynamic environment, characterized by a
complex regulatory framework, numerous risks, and unforeseen events. Relying solely on
testimonies or subjective reports without direct involvement in trial activities, and depending
exclusively on vendor-provided data, poses significant risks that could hinder innovation
and the exploration of novel therapeutic avenues.

Distinction Between Document Development and Practical Use: The creation of study
documents and their practical application in clinical trials embody two fundamentally
different systems. The development of study documents is typically a linear and predictable
process (System 1), whereas the actual conduct of clinical trials is characterized by a
dynamic and unpredictable nature (System 2). Documents for early drug development,
such as those used in clinical pharmacology studies, often draw on prior experiences from
preclinical trials or later stages of development. This reliance introduces an induction
problem, as it assumes that observations in one context provide conclusive evidence for
another, which may not hold true given the distinct challenges and variables of each phase.
Proposed Alternative Operating Model: The proposed alternative model advocates for a
shared responsibility and accountability framework between the sponsor and the vendor.
This model seeks to overcome the limitations and complexities inherent in traditional
outsourcing by promoting more direct involvement of sponsor staff in trial activities. Such
involvement allows sponsor personnel to develop their tacit knowledge, including practical
know-how, problem-solving abilities, and expertise in navigating complex research
processes. This engagement also facilitates their participation in decision-making and
strategy formulation, thereby enhancing their professional skills and growth. Furthermore,
the model fosters a bidirectional flow of knowledge and expertise, encouraging mutual
learning and development. By promoting shared ownership and accountability, this
approach enhances job satisfaction and professional development among sponsor staff,

reinforcing their commitment to the project and its outcomes.
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Risks of Dependency: Should outsourcing lead to significant dependence of the sponsor
on the vendor, the process risks transforming from a supportive to a potentially self-
destructive activity for the sponsor. Such dependency can impair the sponsor's ability to
make independent decisions and maintain control over the research process, undermining
their strategic autonomy and effectiveness.

Transferability of Tacit Knowledge: While some elements of scientific and technical tacit
knowledge can be codified into explicit knowledge, a substantial portion encompassing
experiential insights, social competencies, and specialized technical expertise resists easy
transfer and is at risk of being lost during outsourcing. This potential loss represents a
significant threat to the sponsor's long-term capabilities and competitiveness, as it deprives
them of critical, non-replicable knowledge assets.

Epistemic Challenges of Outsourcing: The potential epistemic issues associated with
outsourcing vary according to the significance, complexity, and specificity of the outsourced
tasks. Activities that are more complex and specific carry a higher potential for error,
thereby necessitating stringent standards of evidence to establish the validity and reliability
of the outsourced processes. This underscores the need for rigorous oversight and a robust
framework to ensure the integrity and quality of the research conducted under outsourced
arrangements.

Narrative vs. Genuine Understanding in Data Interpretation: Individuals occupying the role
of A* may adeptly craft narratives from data through testimonies, yet their capacity to
achieve a profound understanding or generate new knowledge may be constrained. This
limitation underscores a critical challenge of outsourcing in clinical research: the potential
for superficial comprehension that fails to foster deeper, innovative insights.

Epistemic Interdependence in the Scientific Community: The influence exerted by clinical
research scientists is considerable, making the attainment of complete epistemic autonomy
within the scientific community virtually impossible. The inherently collaborative nature of
scientific inquiry and the continual exchange of knowledge and ideas highlight a
fundamental interdependence among scientists, which shapes and sometimes limits
individual autonomy.

The Role of Tacit Knowledge in Unforeseen Circumstances: Clinical research frequently
encounters unexpected events that cannot be adequately managed through explicit,
document-based knowledge alone. These situations necessitate the deployment of tacit
knowledge, which is rich in personal insights and deeply contextual, underscoring the
limitations of relying solely on codified information in complex research environments.
Ethical Implications of Outsourcing in Production: While outsourcing may appear to
enhance accessibility and reduce costs, as evidenced by low-priced consumer goods, such

advantages often come at a significant ethical cost. Production in regions with less
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stringent regulations concerning safety, labor rights, working conditions, and environmental
standards can lead to exploitative practices. This dynamic predominantly benefits
corporations at the expense of workers in outsourced locations. Furthermore, the practice
of greenwashing where companies adopt superficially sustainable practices for public
relations benefits often masks a profit-driven motive, raising concerns about the
authenticity of their ethical commitments.

» Shared Responsibility and Ethical Engagement in Clinical Research: Building on the
insights of Bellacasa (2017), the principles of shared responsibility and accountability within
a care network enhance interconnectedness and ethical engagement. These principles are
especially significant for those who value recognition and ethical practice, as they foster a
deeper sense of ownership and commitment. This increased commitment contributes to
greater job satisfaction and facilitates professional growth, simultaneously cultivating an

environment that supports caring and ethically responsible relationships.

The focus of this study has been on clinical research, specifically the “Early Stage of Drug
Development”, to examine the consequences and implications of outsourcing. The findings
highlight the importance of considering alternative operational models that involve shared
responsibilities and accountabilities between sponsors and vendors. These models aim to
mitigate the negative effects typically associated with outsourcing. However, it is crucial for
future research to broaden the investigation to include late-stage drug development and
explore outsourcing in diverse industry sectors. Examining outsourcing in different contexts
will provide a more comprehensive understanding of its effects at various stages of the
research and development process.

Furthermore, exploring the ethical dimensions of outsourcing presents a significant avenue for
philosophers and ethicists. Ethical considerations in outsourcing go beyond economic and
efficiency concerns to include fairness, justice, and responsible treatment of employees in both
sponsor and vendor companies. Investigating these ethical dimensions can deepen our
understanding of the moral implications associated with outsourcing and contribute to the
development of policies and practices that promote ethical outsourcing relationships.
Therefore, future research on outsourcing could benefit from exploring different philosophical
perspectives. For example, studies could adopt Rousseau's lens and consider the concept of
a social contract. In this context, shared responsibilities and accountability between sponsors
and vendors would reflect the collaborative spirit of individuals forming a community
(Rousseau,1762). Rousseau's philosophy can provide valuable insights for cultivating a more
harmonious and ethically grounded approach to outsourcing relationships between sponsors
and vendors at different stages of research and development. This approach ensures a shared
commitment to the common good of all employees and fosters an environment that advances

both research and technological development. The synthesis of ethical considerations and
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philosophical perspectives offers a comprehensive framework for guiding future research
towards responsible and ethical outsourcing practices.

Moving forward, future studies in the domain of outsourcing could consider adopting the
perspective of "Matter of Care" by Maria Puig de la Bellacasa (2017). This conceptual
framework invites a nuanced understanding of care practices, emphasizing the relational and
ethical dimensions of interactions between sponsors and vendor. By applying the principles of
"Matter of Care," researchers can delve into the intricate dynamics of outsourcing relationships,
promoting a caring and ethically conscious approach that fosters the well-being of all involved
partners and aligns with the principles of responsible and sustainable outsourcing practices.
These are only a few examples that could be used to examine outsourcing from the lens of
philosophers beyond the economic perspective, otherwise there exist many other philosophical
perspectives from different famous philosophers that can be used to explore and explain the
outsourcing process in depth in different industry fields.

In conclusion, it is imperative that new operational models and methodologies are developed
in the future to cultivate a comprehensive understanding of outsourcing and its wider complex
implications. This approach is essential not only to promote the implementation of ethical rules
in outsourcing practices, but also to ensure responsible and sustainable engagement in
research and development partnerships. While this study provides valuable insights into
outsourcing in the early phase of clinical research, further research examining late-stage drug
development, other industry sectors and ethical considerations could enhance our
understanding of the impact of outsourcing. This comprehensive approach will facilitate the
development of responsible and ethical outsourcing practices at different stages of the

research and development process.

“Properly speaking, such work is never finished; one must declare it so when, according to time and
circumstances, one has done one’s best.”
(Johann Wolfgang von Goethe, 1749-1832).
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