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Abstract

The open innovation (Ol) concept for its ability to foster creativity and potentially generate
numerous advantages across various sectors. Open innovation is important since it allows
industries to enhance product development and optimize services by promoting open ideas,
research, and procedures and increasing productivity and efficiency. Innovation enhances the
provision of quality, safe, reliable, and affordable healthcare. Therefore, contemporary health
systems have migrated to Ol to increase the overall patient care process and improve general
clinical outcomes. Although Ol in healthcare has the potential to contribute significantly to the
industry. Therefore, this systematic review explores the transformative benefits of Ol in healthcare
and addresses the primary research question: what are the benefits of Ol to healthcare?

A systematic literature review was conducted, mobilizing the PRISMA 2020 method and content
analysis. A total of 176 articles were reviewed to identify different benefits and categorize them
according to the areas they impact. Results revealed ten categories of OI benefits in healthcare,
ranging from enhanced collaboration, improved data security, increased inclusivity, positive
social impact, proper technological integration, improved healthcare accessibility, innovative
solutions to patient care, patient engagement and experience, healthcare procedure optimization,

and advanced public health and emergency management.

Keywords: Open innovation, Collaborative Innovation, Crowd Innovation, Co-Creation,

Boundaryless Innovation, External Innovation, benefits, profits.
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INTRODUCTION

Professor Henry Chesbrough first defined open innovation at the Haas Business School at
UC Berkeley (2003). According to Ahmed et al. (2023) and Bullinger et al. (2012), it is a paradigm
in which firms may and should use external and internal ideas and internal and external paths to
market to advance their technology. While the term sounds as though it is pretty revolutionary for
many sectors, its application in healthcare is remarkable. The global healthcare sector is facing
thousands of challenges, including rising costs, aging populations, and an increasing burden of
chronic diseases, all of which are putting massive pressure on existing healthcare systems. In this
context, open innovation has emerged as a promising solution. Healthcare organizations can thus
innovate faster by utilizing both inbound ideas and paths to markets from external sources,
resulting in lower-cost solutions to healthcare problems.

Collaboration and sharing information are among the most essential pillars of open
innovation. This takes many forms in the healthcare sector. For example, an independent
researcher may collaborate with a pharmaceutical company to expedite drug discovery. This case
may involve hospitals sharing patient data to improve patient care with appropriate privacy
protections. Policymakers in the health sector can shape health policies (Flessa & Huebner, 2021;
Reinhardt et al., 2014). Integrating open innovation into health systems has not been smooth. It is
critical to address the vast challenges of data privacy and protection, intellectual property rights,
and regulatory compliance ; many health organizations are adopting open innovation to drive
operational transformation and significantly enhance patient outcomes (Amjad et al., 2023;
Dandonoli, 2013).

This paper aims at reviewing existing literature in the field regarding open innovation in

healthcare. The aim is to comprehend the application of open innovation in healthcare and its
3
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advantages. The research aims to answer the following question: What are the benefits of OI to

healthcare? There is currently limited research conducted on the topic, and studies analyzing the
benefits of OI in healthcare fail to categorize them accordingly. Furthermore, although studies on
healthcare innovations exist, there has been little attention paid to the link between open
innovations and improved healthcare processes. Therefore, this paper identifies gaps in the current
research and suggests some directions future studies should take. The paper aims to achieve this
by comprehensively capturing the essence of this exciting field and its potential to redefine health
care. The next section will present the literature review on the topic, research methods, and
findings. The last part will finally conclude with some last thoughts about how open innovation

might be able to revolutionize health care.

I. LITERATURE REVIEW

Open healthcare innovation has become a major topic over the past decade. Hence,
substantial literature is available to describe the different aspects of this exciting phenomenon. For
example, Liu et al. (2022) conducted a very in-depth study on the role of open innovation in
technologies related to the COVID-19 pandemic in the UK and globally for the health industries.
Their work has produced emergent themes, including crowdsourcing, social innovation,
digitalization, platform innovation, modularity, design, technology exaptation, relationships,
networks, and ecosystem dynamics. Further, this is from the work of Yeung et al. (2021), who
conducted a bibliometric analysis of the scientific literature with open innovation regarding
medical and pharmaceutical research in the health sector. They further identified the most

influential authors, institutions, countries, journals, research areas, and recurring terms. North
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America and Europe sourced most of the literature, publishing results in business and economics,
pharmacology and pharmacy, and engineering journals.

There are several advantages to open innovation in the healthcare industry. Indeed, the
2015 World Economic Forum report elaborates that open innovation allows healthcare innovators
to share risks, reducing the costs and time required for commercialization. Collaboration
mechanisms with the government, industry partners, and academia also ensure the ability to avoid
dead-end technologies and quickly identify potential research directions. Furthermore, Nesta
(2017) noted that numerous open innovation programs aim to accelerate health innovation, reduce
costs, better target identified areas of need, increase widespread adoption, and increase diffusion.
In the published literature, the performance of open innovation in healthcare in terms of its
scientific impact and ability to garner social media attention is largely unknown.

Bullinger et al. (2012) further examined the role of the public in pursuing the concept of
open health as a research platform. This trend differs from the traditional model, in which
healthcare professionals are the sole drivers of change. In their study, they observed that the
supposed measures of open innovation, which involved patients, health workers, physicians,
families, and public proponents, were highly effective in promoting positive standards of
innovation and were extremely accepted by the viewers. It engages people in active use of the
platform, where empathic support and information sharing are the most crucial components of
communication. This paper presents preliminary research findings on the impact of OI practices
on innovation and community support in healthcare. Dandonoli (2013) provided a comprehensive
analysis that delved deeper into how OI could serve as a model for global health partnerships.

In a study, Yeung et al. (2021) analyzed the scientific literature on open innovation using

bibliometric analyses. In these studies, Flessa and Huebner (2021) found that pharmaceutical and
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biotechnological companies that frequently contributed to the analyzed publications had, on
average, higher means of citation counts and social media attention. Also, Torab-Miandoab et al.
(2021) systematically reviewed OI concerning the healthcare ecosystem. The authors observed a
mild engagement in the healthcare industry, especially in the pharmaceutical research and health
informatics domains. Their systematic review of 29 articles indicated that many experiments are
still at the pilot or prototype level, which pinpoints the need for more studies to foster OI in
healthcare.

Despite the widespread exploration of OI in healthcare research, there are some crucial
gaps in its application. Another gap is the need for similarly infrequent and systematic reviews of
OI in the context of healthcare, specifically about healthcare systems' protocols. Several earlier
studies, like Bullinger et al. (2012) and Torab-Miandoab et al. (2021), have focused on different
aspects of OI. However, no systematic reviews have gathered and compared outcomes from
various healthcare settings, nor have they examined the effectiveness of OI within systematic
protocols. Moreover, the need for such information complicates the understanding of how to
precisely incorporate Ol into the healthcare industry's, which includes creating and enhancing best
practices underlying guidelines to implement in clinical scenarios, designing patient care
trajectories, or developing health management systems. Several studies have focused on the
applicability of OI in specific contexts, including the pharmacological and health informatics
sciences; however, more recent studies have yet to analyze OI in diverse healthcare-related
contexts. Thus, research in these areas would facilitate understanding the key activities, issues, and
factors of Ol's systematic application.

Despite the expansive nature of open innovation in healthcare research, there remain

unfilled gaps. The existing literature clearly lacks exploration of various aspects of open
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innovation in healthcare, often focusing on specific cases, technologies, or countries. Furthermore,

the dynamic environment and constant changes in healthcare and practices associated with
innovation require consolidating current technology. For this reason, this paper will concentrate
on conducting a systematic literature review (SLR) of existing research on open innovation. It will
also offer a comprehensive framework that summarizes the best practices for utilizing this concept
to address the multifaceted issues the conventional healthcare industry is currently facing. An SLR
will provide clarity and direction to the research outlines surrounding open innovation in
healthcare. It will also offer empirically generated recommendations to policymakers, healthcare
providers, and innovators who wish to leverage open innovation to improve health outcomes,
reduce costs, and increase collaboration.

It is necessary to conduct a systematic literature review to gather more information about
the effects of OI in healthcare by linking different findings to generate an exhaustive conclusion.
The systematic literature review will provide a thorough review of literature associated with
the research question and synthesize previous works to fortify the foundation of knowledge on OI
innovation in healthcare. The systematic review will enable the collection of data from a variety
of independent studies, enhancing the generalizability and reliability of the results. This is
especially crucial when there is a substantial amount of research on a particular subject and one

wishes to comprehend the broader context.

II. METHODOLOGY
The study conducted the systematic review and meta-analyses using the PRISMA 2020
model (Page et al., 2021), which employs systematic identification, screening, and selection of

relevant studies on open innovation in healthcare.
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1. Search Strategy:

The primary step in this systematic review was to identify studies. The paper performed
this by conducting a comprehensive search of two online databases: Scopus and Web of Science
(WOS). Ayo-Farai et al. (2023) suggested designing the search strategy to include a broad range
of studies on open innovation in healthcare. Researchers created the research matrix by searching
for terms related to open innovation and its benefits. These terms included "open innovation,"
"advantages," "impacts," "benefits," and "profits." Researchers conducted the search from the

inception of open innovation (2003) to 2024.

The search strings used were as follows:

e Search String 1: "Open Innovation" AND "Healthcare" AND "Benefits" AND
"Collaboration"

o Search String 2: "Open Innovation" AND "Medical Research" AND "Outcomes" AND
"Patient Care"

o Search String 3: "Open Innovation" AND "Healthcare Systems" AND "Efficiency" AND
"Digital Health"

2. Selection Criteria

A set of predefined inclusion and exclusion criteria guided the selection of studies.

The inclusion criteria were as follows:

o Publication of the study should span the period from the beginning of open innovation
(roughly 2003) to 2024.

e The study should focus on healthcare-related subjects such as medicine, pharmacology,
toxicology, pharmaceuticals, nursing, health professionals, immunology, and

microbiology.
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e The study should be an article. The researcher excluded other documents like books, book

chapters, conference papers, reports, and letters.
e The researcher should write the study in English.
e The study should be open-access.

The exclusion criteria were as follows:

e Researchers excluded studies published before the inception of open innovation (before
2003).
o Researchers excluded studies that did not focus on healthcare-related subjects.
e Researchers excluded document types other than articles.
e Researchers excluded studies written in other languages.
o Researchers excluded studies that are not open-access.
3. Quality Assessment Methodology
A systematic review process typically includes a quality assessment to ensure the reliability
and validity of the included articles. The current study conducted a quality assessment to ensure it
met the inclusion criteria for analysis of high-quality research articles. We apply quality
assessment criteria to the included articles, considering the study design. The criteria included
sample sizes, methodology, data analysis techniques, and adherence to ethics in empirical studies.
Da Silva Meireles et al. (2022) suggested that the methods of data collection, the level of analysis,
and transparency in the presentation of the findings determine the rigor of qualitative studies. The
researcher appraised theoretical studies based on the clarity of the theoretical framework, logical

reasoning, and argument coherence.
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Figure 1: PRISMA Flowchart

4. Study Selection
Researchers searched the databases with no language restrictions, using Scopus and WOS,
for studies that utilized open innovation in the healthcare setting while restricting the year of
publication before 2003. The first search generated a total of 176 articles. The researcher also
examined the reference lists of the articles identified in the review and conducted citation tracking.
Thus, the researcher selected three more articles, increasing their number to 120, based on the

indicated criteria and the results of their introductions.
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Once the researcher collected the sources from the databases, 9 duplicates were excluded,

creating the final set of studies. During this process, 255 articles that were deemed relevant to the
subject for further screening. The next step was to screen the 255 outstanding titles and abstracts
pertaining to open innovation in the healthcare sector. A mismatch in one or more screening criteria
led to the exclusion of 36 articles, while other areas failed to capture the fundamental concept of
open innovation. Eligibility was then sought for 219 articles. In this phase, 43 articles were
removed because they either did not focus on open innovation or did not provide enough

synthesizeable data. Finally, 176 articles from the databases qualified for assessment.

III. RESULTS AND DISCUSSION

1. Evolution of the Papers Overtime

140

120

100

80

M Articles

60

40

20

0 |

2008-2010 2010-2015 2016-2020 2021-2024

Figure 2: Evolution of Papers since 2008
Figure 2 shows that open innovation has been primarily considered in recent research. Of

the 176 studies included in the review, only one was done within the first decade of the 21* century.

11
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As the century progressed, studies on the benefits of open innovation started becoming more
relevant, with a total of 9 studies being conducted between 2010 and 2015. The rising trend was
also witnessed in the following five years, during which 47 studies were conducted between 2016
and 2020. However, the review presented that the benefits of open innovation in healthcare have
been immensely considered in the last four years, where most of the articles used in this study (n
=119) have been conducted between 2021 and 2024. This shows that the results obtained from the

review significantly present the trends and current status of the benefits OI poses to healthcare.

Worldwide Distribution of the Papers

North America h

Africa F

Figure 3: Worldwide Distribution of Reviewed Articles

From the studies that indicated their origin, Figure 3 shows that most of the studies on OI
hail from Europe and Asia. The topic has attracted little attention in North America and Africa.
Identified Categories (See Appendix 1)

2. Collaboration and community engagement

12
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This category includes programs that aim to get the public's support and participation in

health services. It enhances the collaboration of various stakeholders, such as healthcare providers,
users, researchers, and society. The goal is to encourage, share, and apply innovations sourced
from various angles. Eight articles in this category place a strong emphasis on collaboration and
communities. There is a growing awareness that open innovation, specifically in the healthcare
industry, is becoming a social effort. Researchers recognize the need to implement and maintain
innovative health interventions for human communities. Communities' involvement and
partnerships with them are the best ways to achieve this. This focus stems from the realization that
a single sector or composition cannot solve a variety of healthcare issues.
3. Data security and privacy

This category covers some of the most sensitive aspects of healthcare informatics, such as
the protection of data and patient privacy, with two articles. It encompasses approaches and tools
designed to protect the patient's data from unauthorized access, use, and compromise. Although
only three articles fall under this category, it is essential as it summarizes Molyneux's arguments.
Researchers can attribute the lack of research to the challenges and problems related to data
confidentiality and privacy issues within the open innovation framework. As healthcare
institutions transition to digitalization, the risk of data compromise increases. Including this
category in the study shows the emerging ethical and legal concerns in data management in the
health sector, especially about open innovation using information.

4. Equity and inclusion in healthcare:

This vertical primarily focuses on reducing healthcare disparity and ensuring that new-age

health solutions are available to all, especially the marginalized. It includes promoting equity,

reducing disparities, and increasing inclusivity in health care delivery. This category focuses on
13
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equity and inclusion in healthcare, with moderate depth in two articles. It is considered to be a

relevant subject. However, fewer studies have indicated that open innovation practices require
further attention to implement these principles effectively. The articles in this category
demonstrate the design and implementation of healthcare innovations that aim to address
inequalities by improving access or quality of care across various healthcare sectors rather than
unintentionally perpetuating them.
5. Health and social impacts:

This section evaluates healthcare innovation's overall impact on society and public health.
It also examines new technologies, treatments, and models of care from a societal perspective to
determine how they impact overall health outcomes. There are around two articles in this category,
and their relevance to understanding the social impact of healthcare innovations is evident. Both
researchers and those involved in the practice are interested in how innovations may benefit patient
health and add to societal well-being. This suggests that the assessment of open innovation in
healthcare might not just be based on its technical or economic merits but also on a focus on better
human needs and public health challenges.

6. Healthcare accessibility and affordability

This category contains three articles exploring ways to design a more accessible and
affordable healthcare system by decreasing costs, eliminating barriers to care, and enabling people
from all over the population to access the services they need more quickly. Three articles in this
category demonstrate the ongoing, significant efforts to remove economic barriers that hinder
individuals from accessing necessary care.

This group of articles underscores the importance of not only advancing innovations but

also ensuring their accessibility to those in need. The number of studies in this category seems
14
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moderate, as it indicates that while the trends of making healthcare more affordable and accessible

are recognized, more research and innovation work needs to be done to create solutions that work
sustainably and are transferable to various healthcare settings.
7. Innovative Solutions for Patient Care

This category includes three articles that investigate new and innovative ways to improve
patient care and outcomes, such as new treatments, care methods, or ways of engaging patients
compared to the previous model. It features three articles illustrating the importance of innovative
solutions in patient care delivery. The robust presence of this category reflects the healthcare
sector's dedication to developing patient-centered care. This indicates that open innovation is
considered capable of satisfying the needs and expectations related to patient care quality, daily
clinical practice outcomes, and patients' experiences. This creates a patient-centered approach to
driving the real purpose behind healthcare innovation: improving individual human beings.

8. Process optimization in healthcare

This vertical is all about enhancing healthcare processes and operational efficiency. This
covers the science behind how innovation can eliminate steps in processes and reduce waste,
leading to more streamlined healthcare delivery. Around three articles in this category indicate a
significant interest in refurbishing healthcare processes, ultimately reducing costs. This emphasis
on process improvement highlights open innovation in terms of more than developing new
treatments or technologies but refining current systems and processes. Healthcare organizations
must improve operational efficiency to provide better care at lower costs, an enterprise of growing
importance when healthcare spending increases and demand for services intensifies.

9. Public Health and Emergency Management

15
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Preparedness for public health threats and emergencies includes awareness of health

pandemics, natural disasters (like tsunamis or earthquakes), and other large-scale theory-making
on public health emergencies. It encompasses studies of emergencies, response, and recovery
efforts. It may indicate the unique and specialized nature of public health and emergency
management concerning healthcare innovation; however, only one article falls under this category.
However, the fact that it exists at all speaks to the central role preparedness and response play in
ensuring public health and safety in times of crisis. While researchers are exercising open
innovation in response to emergency management readmissions, researchers may need to further
explore and develop this area to ensure the resilience of healthcare systems during public health

crises.

CONCLUSION

In this light, this systematic review examines the benefits that open innovation presents in
healthcare by drawing from six studies carried out in dissimilar countries and healthcare settings.
The results seem to indicate that open innovation may drive innovation in healthcare in relation to
better communication, enhanced cost estimation, and value; organizational justice; governance;
and communication improvement; all regarding innovation and patient-physician experience. The
study also highlighted potential areas for future research, such as examining the innovation levels
of one of the studied firms, introducing new health protocols, exploring other industry scopes,
gathering more empirical evidence, and exploring other practices and strategies of outside-in open
innovation.

An inclusion quality assessment showed that a wide span of design and methodology

complexity exists in the research on open innovation in health care. However, these studies provide
16
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a valuable understanding of the advantages that open innovation in healthcare can provide. Health

care organizations can apply open innovation in practice to implement improvements in all major
aspects of health care provision, from communication and collaboration to fostering a culture of
innovation. However, achieving this requires appropriate planning, continuous support, and an
openness to new approaches.

Generally, open innovation holds great potential for important payoffs in health outcomes
and health care delivery. We need to conduct much more research to fully understand the benefits,
challenges, and best practices of implementing open innovation in various health care settings.
This systematic review contributes to the ongoing research efforts by comprehensively assessing
the current state of open innovation in healthcare and identifying key areas for future research
advancement. The work is bound to inspire further studies and practical initiatives for harnessing

the power of open innovation to achieve healthcare for all.
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