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Abstract.

A solution to the ongoing global COVID-19 pandemic is the mass production of
vaccines. Safe and effective vaccine development is one avenue to combat the
ongoing pandemic. However, although the WHO has approved several vaccines for
emergency use, developing and least-developed countries are still in an unfavorable
position as they cannot secure those vaccines. Technology transfer initiatives are one
solution to speed up the production process. Nevertheless, this proposal is still a work
in progress. Despite the willingness of developing and least developed countries to
manufacture the vaccine, several challenges, such as infrastructure and intellectual
property rights, are hindering the technology transfer process.

technology transfer, COVID-19, vaccine development, vaccine inequality

The unprecedented impact of the Covid-19 Pandemic has hit the global society mas-
sively. The covid-19 vaccine becomes one solution to minimize the impact of the
pandemic. The vaccine is one of the compelling methods to lessen the damage. Studies
found that a vaccinated group of people will have a lower mortality rate compared to the
unvaccinated one when contracting the virus. However, during the Covid-19 pandemic,
equal vaccine distribution became a concerning issue.

This article aims to construct technology transfer as one means to accelerate equal
vaccine distribution globally. Most of the articles focused on vaccine technology transfer
viewed the issue from a medical perspective. This article offers a new perspective in the
literature by providing an international cooperation perspective on the issue of vaccine
technology transfer. Moreover, this article highlights the opportunity and challenges
countries face to conduct technology transfer initiatives.

The following part of the article is divided into four sections. The first section focused
on the historical aspect of vaccine technology transfer initiatives. The following section

will analyze the opportunities for vaccine technology transfer. The challenges of vaccine
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technology transfer will be presented in the next section. The last section will conclude

the article.

141. Overview of Vaccine Technology Transfer

Technology transfer is an interdisciplinary concept involving two adjacent parties focus-
ing on sharing and learning new knowledge to solve practical problems. Scholars
defined technology transfer as an intentional, goal-oriented relation between two actors,
during which the boundaries of technological knowledge increase through the transfer
of one or more technological components [1]. Those actors include states, universities,
or private companies. Several studies tried to limit the actor to states actor, resulting
in the definition becoming more limited. Those studies defined technology transfer as
the act of transferring technologies and concepts from developed countries to less
technology developed countries [2], [3]. This study focuses on the technology transfer

conducted between actors across the state’s borders.

World Health Organization (WHO) initiated one of the successful examples of vaccine
technology transfer. The WHO Global Action Plan (GAP) for Influenza Vaccines aims to
prepare against a pandemic by shifting the vaccine production capacity to interested
manufacturers and governments located in developing countries globally. The program
bears its fruits by enlarging the vaccine production capacity by 600 million in 2015 [4].

Table 1 shows the grantees of the WHO GAP for Influenza Vaccines initiative.

TABLE 1: Grantees of WHO Influenza Technology Transfer Initiatives.

Country Institute Year

Brazil Instituto Butantan 2007
India Serum Institute of India 2007
Indonesia Bio Farma 2007
Mexico Birmex 2007
Thailand Government Pharmaceutical Organization 2007
Vietnam Institute of Vaccines and Medical Biologicals 2007
Egypt Vacsera 2009
Iran Razi Institute 2009
South Korea Green Cross Corporation 2009
Romania Cantacuzino Institute 2009
Serbia Torlak 2009
Kazakhstan RIBSP 20M

South Africa Biovac 20M

China BCHT 2013
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Several countries that participated in the GAP Influenza Vaccines initiative reaped the
benefit of the technology transfer program. As an example, the Serum Institute of India
(SH) can develop a live attenuated influenza vaccine to combat the HIN1 2009 influenza
pandemic in just under one year [5]. In a similar vein, the Government Pharmaceutical
Organization (GPO) of Thailand is able to produce its own influenza vaccine and is

planning to develop its own inactivated influenza vaccine [6].

During the Covid-19 Pandemic, countries with previous experiences in producing
vaccines through the technology transfer initiative proved to be better prepared to
develop the vaccine for tackling the pandemic. For example, Bio Farma in Indonesia is
teaming up with Sinovac Biotech Ltd, a Chinese vaccine company, to produce Coron-
avac, a Covid-19 vaccine developed by Sinovac Biotech Ltd [7]. The vaccine technology
transfer also enables countries like India to become a global hub for the Covid-19
vaccine manufacture by contributing around 60 percent of the global vaccines supply

capacity [8].

1.2. Opportunities for Covid-19 Vaccines Technology Transfer

With the unprecedented impact of the Covid-19 pandemic, countries worldwide are
seeking an effective and efficient method to fight the pandemic in the long run. Countries
expect the pandemic to stay for a long time, and they need to adapt and return to their
normal activities sooner. Several factors contribute to opening the opportunity of the
Covid-19 Vaccines Technology Transfer, namely the nature of the pandemic, the supply
side issues of the vaccine, and the willingness of the developing countries.

Scientists predict that the Covid-19 pandemic would not simply disappear like the
other pandemic. It is more likely that the Covid-19 pandemic will turn into an endemic
and continue circulating worldwide while causing outbreaks in several parts of the world
[9]. As the pandemic turns into endemic, vaccines will become more critical than ever.
A model shows that a vaccine with 90 percent efficacy would need to cover 55 percent
of the population in minimum while still adhering to social distancing measures [10]. As
the vaccine effectiveness wears off over time, the population needs to be revaccinated,
and it adds the incentive for countries to learn vaccine development in the long run.

Technologically advanced countries produce much of the vaccine circulated globally.
Moreover, developed countries are buying the vaccine from the producer, leaving
developing and least developed countries without many options for the vaccine. A
study found that 80 percent of the global population only had approximately 5 percent

of the Covid-19 vaccine supply. In comparison, 20 percent of the population got access
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to the remaining 95 percent of the Covid-19 vaccine supplies [11]. WHO already reminds
the world that equal access to the Covid-19 vaccines is the only way for countries to
eradicate the pandemic. The WHO also sets up the Covid-19 Vaccines Global Access
(COVAX) to distribute the vaccine equally. COVAX is a system that makes both its
self-funded members and funded members benefit from the arrangements. However,
albeit its important role in the vaccine distribution process, COVAX founds a challenge in
which the supply of Covid-19 vaccines is limited. A more democratic production process
assisted by a technology transfer initiative could help to solve the problem.
Developing countries have already expressed their willingness to develop their vac-
cine production capability. On April 13, 2021, several African leaders developed an ambi-
tious plan to build manufacturing facilities and support locally manufactured vaccines’
research and development. The project aims to boost the share of vaccines manufac-
tured in Africa to 60 percent by 2040 [12]. Countries globally are also ramping up their
capabilities by partnering with other institutes, such as the Bio Farm-Sinovac partnership
or Chulalongkorn University-University of Pennsylvania partnership, to develop and

manufacture the Covid-19 vaccines [7], [13].

1.3. Challenges for Covid-19 Vaccines Technology Transfer

Despite the opportunity for the Covid-19 vaccines technology transfer, as of today, the
technology transfer initiative is still far from realization. Moreover, vaccine production
is a long-term tedious process that requires patience. Several challenges hinder the
initiative, namely the infrastructure, the complexity of the vaccine production process,

and the intellectual property barriers to vaccine development.

Novel technology in vaccine development such as mRNA, viral vector, or protein
subunit technology provides opportunities for developing the new vaccine. However,
such new technology requires a much more advanced infrastructure for development
and distribution. For example, an mRNA Covid-19 vaccine requires a cold chain facility
for its distribution, making the logistical issue one of the main barriers for the vaccine
to be distributed globally [14].

Another challenge for vaccine development and production is the development
process itself. Vaccine production is a long and tedious process, with possible failures
accompanying the process along the way. Moreover, vaccines development and trial
are adhering to a stringent standard with various documents that need to be logged

in and submitted along the process. The vaccine development process in a single
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institution is already an extraordinary challenge, and conducting the process between

two institutions is an even more complicated process.

The last challenge of the vaccine development process is the intellectual property
barriers. India and South Africa proposed a temporary waiver of the World Trade Organ-
isation’s (WTO) Agreement on Trade-Related Aspects of Intellectual Property Rights
(TRIPS) that enable countries to defer their commitment under TRIPS which allows them
to produce Covid-19 medical products, including vaccines. Several countries opposed
the proposal citing that the TRIPS waiver will deter future investment and innovation
in the medical sector. Moreover, the countries argued that drug companies already
have voluntary licensing that gives manufacturer license to produce their vaccines [15].
However, a voluntary licensing system would not give all capable manufacturers license
to produce the vaccine. For example, Sll is the only holder of voluntary license from
AstraZeneca to manufacture AstraZeneca vaccine, although many manufacturers in the

region are capable of the production process.

This article explained the opportunities and challenges of the Covid-19 vaccines tech-
nology transfer. With the scenario of the Covid-19 pandemic turning into an endemic and
staying around for a long time, increasing vaccine production capacity is one solution
to adapting to the situation. Countries around the world have expressed their intention
to scale up their vaccine production capacity. However, vaccine development is not
a simple process. Infrastructure and the nature of the vaccine development process,
which takes time, may make countries back off from the process. Moreover, intellectual
property issues may hinder the technology transfer process as several countries still do
not support the notion.

This article shows that technology transfer is a complex international issue. Countries,
especially developing and least developed countries, need to team up to fight for equi-
table access in vaccine procurement. This article also shows that technology transfer
initiative is beneficial for countries, as shown by the result of GAP for the Influenza

Vaccine.

[1] E. Autio and T. Laamanen, “Measurement and evaluation of technology transfer:

review of technology transfer mechanisms and indicators,” International Journal

DOI 10.18502/kss.v7i12.11513 Page 136



E KnE Social Sciences VCOSPILED 2021

of Technology Management, vol. 10, no. 7-8, pp. 643-664, Jan. 1995, doi:
10.1504/1JTM.1995.025647.

[2] S. Derakhshani, “Factors Affecting Success in International Transfers of Technology,”
The Developing Economies, vol. 22, no. 1, pp. 27-47, Mar. 1984, doi: 10.1111/j.1746-
1049.1984.tb00650.x.

[3] K. Putranto, D. Stewart, and G. Moore, “International technology transfer and
distribution of technology capabilities: the case of railway development in
Indonesia,” Technology in Society, vol. 25, no. 1, pp. 43-53, Jan. 2003, doi:
10.1016/S0160-791X(02)00035-0.

[4] G. Grohmann, D. P. Francis, J. Sokhey, and J. Robertson, “Challenges and successes
for the grantees and the Technical Advisory Group of WHO’s influenza vaccine
technology transfer initiative,” Vaccine, vol. 34, no. 45, pp. 5420-5424, Oct. 2016,
doi: 10.1016/j.vaccine.2016.07.047.

[5] R. Dhere et al., “A pandemic influenza vaccine in India: From strain to sale within 12
months,” Vaccine, vol. 29, pp. A16—A21, Jul. 201, doi: 10.1016/j.vaccine.2011.04.119.

[6] P. Pitisuttithum and P. Wirachwong, “A review of epidemic preparedness for influenza
through local vaccine production: national security for Thailand,” null, vol. 15, no. 10,
pp. 2440-2445, Oct. 2019, doi: 10.1080/21645515.2019.1638205.

[7]1 A. E. Yeremia and K. H. Raditio, “Minding the Grassroots: Celebrating 70 Years
of Sino-Indonesia Relations amid the Coronavirus Pandemic,” ISEAS Publishing,
Indonesia, 2021, pp. 12—17. doi: 10.1355/9789814951159-007.

[8] K. Sharun and K. Dhama, “India’s role in COVID-19 vaccine diplomacy,” Journal of
Travel Medicine, vol. 28, no. 7, 14, Oct. 2021, doi: 10.1093/jtm/taab064.

[9] I. Torjesen, “Covid-19 will become endemic but with decreased potency over time,
scientists believe,” BMJ, vol. 372, p. n494,1-2, Feb. 2021, doi: 10.1136/bmj.n494.

[10] A. Hogan et al., “Report 33: Modelling the allocation and impact of a COVID-19
vaccine,” Imperial College London, London, Sep. 2020. doi: 10.25561/82822.

[11] M. Tatar, J. M. Shoorekchali, M. R. Faraji, and F. A. Wilson, “International COVID-19
vaccine inequality amid the pandemic: Perpetuating a global crisis?,” J Glob Health,
vol. 11, pp. 03086—-03086, Jul. 2021, doi: 10.7189/jogh.11.03086.

[12] A. Otu, E. Osifo-Dawodu, P. Atuhebwe, E. Agogo, and B. Ebenso, “Beyond vaccine
hesitancy: time for Africa to expand vaccine manufacturing capacity amidst growing
COVID-19 vaccine nationalism,” Lancet Microbe, vol. 2, no. 8, pp. €347-e348, Aug.
2021, doi: 10.1016/S2666-5247(21)00126-9.

DOI 10.18502/kss.v7i12.11513 Page 137



E KnE Social Sciences VCOSPILED 2021

[13] Chulalongkorn University, “The Latest Development in ChulaCov19 Vaccine,”
Chulalongkorn University, Feb. 18, 2021. https://www.chula.ac.th/en/news/44920/
(accessed Nov. 24, 2021).

[14] A. Asundi, C. O’Leary, and N. Bhadelia, “Global COVID-19 vaccine inequity: The
scope, the impact, and the challenges,” Cell Host & Microbe, vol. 29, no. 7, pp.
1036-1039, Jul. 2021, doi: 10.1016/j.chom.2021.06.007.

[15] P. Erfani, A. Binagwaho, M. J. Jalloh, M. Yunus, P. Farmer, and V. Kerry, “Intellectual
property waiver for covid-19 vaccines will advance global health equity,” BMJ, vol.
374, p. n1837:14, Aug. 2021, doi: 10.1136/bmj.n1837.

DOI 10.18502/kss.v7i12.11513 Page 138



	Introduction 
	Overview of Vaccine Technology Transfer
	Opportunities for Covid-19 Vaccines Technology Transfer
	Challenges for Covid-19 Vaccines Technology Transfer

	Conclusion
	References

