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Abstracts

Innovation plays a key role in the biotechnology, medical devices, and healthcare sectors, where
businesses depend on R&D and the launch of new products. Research and development, for
example, can be expensive, and bringing new products to market can be challenging. It is
essential to have successful business models (BMs) that complement these types of innovative
endeavors. This study explores the complexities of business managers in these innovative firms,
highlighting the critical role that successful BMs play in managing uncertainty and promoting
innovation. To compare models on factors like infrastructure, offering, customers, and finances,
as well as to synthesize knowledge on BMs in innovative health-tech companies, this study
carried out a systematic literature review. Open innovation, sustainable, dynamic, dual, spin-
off, frugal, high-tech entrepreneurial content marketing, back-end, and product-service systems
BMs are the nine main BMs identified from the review of 34 recent papers. According to the
analysis, dynamicity, sustainability, and open innovation are fundamental models that can be
used as a starting point when paired with other models. The study presents a customized
Dynamic Sustainable Business Model (DSBM) for Health-Tech that combines sustainability
and adaptability, giving businesses a framework for successfully utilizing emerging
technologies. To help with risk management in health technology, a conceptual framework
describing 28 categories of uncertainty factors in BMs was also created. The results provide
vital information for businesses in the health-tech sector, helping them to manage innovation
and value generation in a quickly changing environment.

1. Introduction

The introduction of new commercial activities contributes to the efficiency of the entire
economic system while also fostering innovation, creating jobs, and introducing positive
elements. Numerous scholars have recognized how innovation affects economic development
and growth. The idea of "product development and innovation™ has become the most important
factor in developing and emerging economies due to the crucial role that technology plays in
social change and economic development (Maresova , 2018). Medical and biotechnological
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equipment is one of the major high-tech industries in the healthcare sector. These days, the
majority of developed nations actively encourage the advancement of health-related innovations,
from biological and biotechnological equipment to medical devices. Innovation and science are
key components of biotechnology and medical devices. However, there has been a significant
but risky demand for this creative field; the high risk involved in innovation and research and
development (R&D) activities in this field has complicated the situation of businesses and firms
involved in these activities (Corallo , 2019).

The healthcare sector, also known as the medical sector or the health economy, is a broad
collection of economic sectors that offer a variety of patient care services, such as palliative,
preventive, curative, and rehabilitative care. The development and marketing of goods and
services targeted at maintaining and regaining health and well-being depend heavily on this
sector. Healthcare, one of the biggest and fastest-growing sectors in the world, contributes
significantly to the economies of developed countries, accounting for more than 10% of GDP (
Pezeshkan , 2016).

The multidisciplinary field of biotechnology, which applies organisms, cells, and molecular
analogs to develop a variety of goods and services, stands out within this enormous industry. In
order to advance healthcare through cutting-edge procedures and technologies, this integration
is essential. In a similar vein, the healthcare industry depends heavily on the medical devices
sector. For medical purposes, medical devices—which can range from basic tools to
sophisticated machinery—are indispensable. Before being put on the market, these devices must
pass stringent testing to guarantee their efficacy and safety due to the possible risks (Maresova ,
2022).

Examining and contrasting the BMs:

The infrastructures of the BMs working with this industry remarkably rely on knowledge-based
production practices and the commercialization of the knowledge produced because, as subfields
of a high-tech industry, medical devices, biotechnology, and healthcare are all areas where
competition is increasingly regulated by knowledge. Open innovation BMs, which were most
commonly identified in the chosen papers, rely on cooperation and partnership as the foundation
for their value creation process. Collaboration is seen as the primary path for product
development and commercialization as well as a source of value creation. Companies operating
in a single industry, businesses operating in multiple entirely different industries, and even rival
businesses may collaborate in such business models. By pooling their resources, cooperating
businesses in these BMs support the growth of research and innovation initiatives (Hasbollah ,
2015).

Depending on the nature of the activities, the company's role may include raising money, helping
to design studies, securing permits and intellectual property rights, growing the network by luring
in new partners, and overseeing the network. Collaborations, purchasing scientific services from
businesses in different industries, paying for product use rights or purchasing intellectual
property rights of other partners' products, investing in other businesses and institutions, and
utilizing external knowledge networks are examples of infrastructure activities carried out to add
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value to inbound open innovation BMs, particularly in the area of new products in the healthcare
and biotechnology industry ( Raghupathi , 2020).

The fundamental tenet that the environment, customers, competitors, and any other element
impacting a BM change over time and that everything is controlled by dynamicity is essentially
what sets dynamic BMs apart from other BMs (Lehoux Lehoux, 2014). According to the
dynamic perspective, a company's infrastructure is built and organized to allow for quick updates
and changes in response to input from external factors. In terms of value creation and
infrastructure, dual BMs provide corporate resources with the tools they need to accomplish two
objectives: efficiency and innovation. Efficiency typically aims to create technology that
strengthens distribution networks and speeds up the process of developing new products ( Wreh,
2023).

Value proposition:

The quality, timely delivery, uniqueness, speed, accuracy, affordability, and distinction of the
innovation and services provided are the foundations upon which the value proposition operates.
Proof of concept, final design, testing, and verification are all included in the service.
Accordingly, the value proposition can be presented as a way to highlight the uniqueness of the
service or product or as a choice that boosts productivity and lowers transaction/coordination
costs. However, the business value proposition of sustainable BMs includes social and
environmental value in addition to economic value. Because of this, a portion of the value
proposition in sustainable business models may promote a lower rate of resource consumption,
less waste and pollution production, recycling waste to create more valuable products, the
creation of bio-based products using recyclable materials, an effort to lower consumption by
offering reusable products, and reducing ( Shalowitz , 2019 ).

Clients: client communications, channels, and segments.

Large multinational corporations, small startups, governments, physicians, hospitals, patients,
and caregivers were among the clients of the BMs covered in the publications. Naturally,
customer segments and the channels of communication with them may vary based on the type
of business management and corporate objectives. From the perspective of outbound open
innovation BMs, groups of customers in the biotechnology and medical devices industries can
range widely, from small and medium-sized startups to large and leading industries. Customers
might actually be businesses looking to outsource their R&D results ( Pels , 2015).

BMs in health technology:

Depending on the activity type and the BM employed, the target clients of businesses involved
in biotechnology or medical devices could be divided into the following groups: (A) end users:
these customers are patients or members of the public as the ultimate target market; (B)
intermediate customers: these customers were physicians, hospitals, clinics, paraclinics,
healthcare facilities, and similar organizations; they served as a middleman between medical
services and their target clients (such as patients or other members of the public); and (C)
wholesale customers: these customers included larger businesses, government agencies,
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academic or non-profit organizations, regional/international distributors, and so on. These two
final groups typically only help the process rather than offering end users services directly.

Health-Tech design :

Last but not least, DSBM for Health-Tech is made to efficiently handle uncertainty in the
biotechnology, medical device, and healthcare sectors. Proactive scenario planning, flexibility,
ongoing feedback loops, teamwork, strategic resource allocation, sustainability integration,
inclusive value propositions, and risk management are some of the ways it accomplishes this.
These characteristics turn ambiguities into chances for readiness, creativity, adaptability, and
development. The DSBM enables businesses to use data-driven insights and outside partnerships
to navigate changing conditions with agility. The model empowers companies to successfully
handle uncertainties and transform them into favorable outcomes by adopting inclusive and
sustainable practices, which promotes long-term success and significant innovation in the
healthcare industry.

2. Recommendations:

The complex terrain of business models for innovation and value creation in the biotechnology,
healthcare, and medical domains is clarified by this systematic literature review. A taxonomy of
nine common business models—open innovation, sustainable, dynamic, dual, spin-off, frugal,
high-tech entrepreneurial content marketing, back-end, and product-service systems is revealed
by this research through a careful examination of academic publications and industry cases.
These models' unique complexities and strategic orientations have been clarified by a
comparative study of them along four crucial dimensions: infrastructure, offering, customers,
and finances. Open innovation, sustainability, and dynamicity stood out among these models as
key tenets that are necessary for the development of successful business strategies. The study
shed light on how these models interact dynamically and how combining them results in
powerful and subtle approaches to negotiating the complex biotechnology, medical device, and
healthcare sectors.

3. Conclusion:

In Conclusion, Significant advancements in biotechnology, medical devices, healthcare, and
business management have resulted from this research. It provides deep insights into tactics
designed for navigating the complexities within these industries by carefully examining and
contrasting different business models. The creation of a thorough framework describing 28
categories of uncertainty factors in business models is one notable achievement. This framework
gives businesses useful tools to handle a variety of issues, such as changes in technology, shifting
regulations, uncertain financial situations, and wider environmental concerns. The creation of
the DSBM for Health- Tech is at the heart of this study. This flexible model successfully aligns
corporate operations with moral principles and environmental demands by fusing innovation,
sustainability, and stakeholder engagement. Furthermore, the DSBM's real-world application of
sustainability principles meets the urgent demand for ecologically friendly solutions. This study
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also fills a major vacuum in the existing literature. It is the first to offer a thorough review and
meta-analysis of the literature with a particular focus on business models in the biotechnology,
medical device, and healthcare sectors, especially when it comes to handling inherent
uncertainties. Significant insights are offered by this singular contribution, enhancing both
scholarly study and real-world applications in these domains. To sum up, this study skillfully
combines business models, innovation, sustainability requirements, and uncertainty
management. Businesses can take well-informed actions to promote positive effects and attain
sustainable growth in these crucial sectors thanks to the culmination of its insights.
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