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The world has a unique opportunity:

Accelerating technology transfer and vaccine production through partnerships

Abstract

The global roll-out of vaccines is crucial to defeating the pandemic, but the lack of technical
know-how and manufacturing infrastructure for production are constraining the speedy
provision of vaccines globally. This will remain true even if the intellectual property rights of
Covid-19 vaccines are waived temporarily. To accelerate technology transfer and global
vaccine production, this article calls for the promotion of joint ventures between global Covid-
19 vaccine manufacturers and local pharmaceutical companies so as to create regional
manufacturing hubs. These joint ventures must be supported financially by global North
countries, international organisations and host country governments. This approach will
incentivize pharmaceutical companies to share not only their patents but also tacit production
knowledge because the risk and cost of setting up new facilities will be shared. In this paper
we show how the joint venture approach will have benefits for all the actors involve and
positive impact on Sub-Saharan Africa and other regions over the long run. Following these
policy proposals will not only help protect the global community from Covid-19, but also will
present a rare window of opportunity to stimulate the life science industry in the global South,

supporting sustainable economic and technological development.
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The world has a unique opportunity:

Accelerating technology transfer and vaccine production through partnerships

The challenge

It is widely recognized that the global roll-out of vaccines is crucial to defeating the pandemic
(Middleton et al, 2021). This includes rapidly closing the gap in the vaccination uptake between
the “global North” and “global South” to minimise the likelihood of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) variants causing current vaccines to be less effective
in the future. Inthe UK and US, 71% and 61% of people had received at least one dose of the
vaccine by August 2021, while only 1.3% of total doses have so far gone to LICs (Our World
in Data, 2021). Boosting vaccine production capacity globally has become a critical priority
for the global community. In Africa, there are fewer than 10 African manufacturers with
vaccine production and there is very limited upstream production capacity with most local
companies only engaging in packaging and labelling (WHO, 2021). Although the Coalition for
Epidemic Preparedness Innovations (CEPI), the Global Alliance for Vaccines and
Immunizations (Gavi), and the COVID-19 Vaccines Global Access Facility (COVAX, which
is co-led by CEPI, Gavi and WHO) have provided seed funding and led match-making efforts
to convince manufacturers to start scaling-up global production; a lack of capital investment,
patented and tacit knowledge of vaccine production, a shortage of inputs, and the ongoing
threat of ‘vaccine nationalism’ are impeding the much-needed expansion of global vaccine

production (Athreye, 2021a, Meyer, 2021, Bown, 2021, Shadlen, 2020).

Alternative Solutions and Its Limitations
In 2020, India and South Africa proposed that the World Trade Organisation (WTO) suspend
IP rights related to the “prevention, containment and treatment” of COVID-19. In May 2021,

the United States President announced his support for calls to temporarily waive intellectual
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property (IP) patents protections for COVID-19 vaccines (Office of the United States Trade
Representative, 2021). The idea was to allow generic and biosimilar manufacturers
immediately to produce more affordable versions of products such as vaccines, medicines and

diagnostics without waiting years for key patents to expire.

While the temporary waiver of vaccine IP is important, it will be insufficient to accelerate the
production of vaccines rapidly (Shadlen, 2020; Hotez et al, 2021; Gonsalves, 2021). When
pharmaceutical companies failed to cut the extortionate prices of vital drugs for HIVV/AIDs two
decades ago, the Trade-Related Aspects of Intellectual Property (TRIPS) waiver was mostly
used as a negotiation tool to decrease drug prices. However, with Covid-19 vaccines, supply is
a bigger issue than affordability (Dyer, 2021). Vaccine manufacturing is a particularly complex
process that, in the case of COVID-19, has demanded an advanced level of technical know-
how and manufacturing infrastructure to innovate the COVID-19 vaccine. For instance, Pfizer
states that the production of MRNA vaccines requires highly specialised raw materials: 280
components produced by suppliers in 19 countries. It also suggests that production
infrastructure using mMRNA technology had to be built from scratch because such facilities did
not exist anywhere in the world. Nevertheless, scientists at Moderna have estimated that future
MRNA facilities can be built in three to four months (Cheng and Hinnant, 2021)—without

including the time required for site regulatory approval.

It is clear that to increase manufacturing capacity quickly and effectively, technical and
knowledge transfer is necessary (WHO, 2021). Even if the WTO adopts the patent waiver,
pharmaceutical companies cannot be forced to share the know-how required to manufacture
these vaccines. This is critical because tacit knowledge plays a central role in complex

manufacturing, especially for new technologies such as the mMRNA. Additionally, since mMRNA



has not previously been used in vaccine production, workers with the skills to implement this
technology are difficult to find. Even those from the traditional biopharmaceutical industry will
need to undergo rigorous training to produce mRNA vaccines. Lack of knowledge, both tacit
and codified, and production capacity may be the most significant constraints undermining the

production expansion of vaccines that the world urgently needs.

How can we expand vaccine production capacity at a global scale rapidly? Castillo et al (2021,
p.1107) “urge[d] governments and international organizations to contract with vaccine
producers to further expand capacity”. Based on the experience of six biopharmaceutical firms,
Price et al. (2020) found that rapid information exchange will not only be critical for the current
crisis but could also create the foundation for fewer siloes and improved manufacturing
standardization in the future. However, given the global spread of the pandemic and the speed
of viral transmission, information sharing, we need to develop production capacity across the

globe to ensure that production capacity matches global demand and that supply reliable.

In addition to temporary IP protection waiver, there are also other proposed models, such as
the use of public procurement as a policy tool, the introduction of a COVID-19 Vaccine
Investment and Trade Agreement (CVITA) (Bown, 2021), or a reformed compulsory licensing
arrangement (Athreye, 2021a and 2021b; Meyer, 2021). Unfortunately, none of them by

themselves are likely to resolve the problem.

Public procurement has been a useful method to encourage innovation. However, it is only
effective in situations where there are strong innovation and production capabilities, and where

public procurement can provide strong market demand to support the growth of the new



product producers. This is not the case for Covid-19 vaccine where there is a clear market

demand and government interest in purchasing vaccines.

Bown (2021) argues in favour of setting up a new and enforceable COVID-19 Vaccine
Investment and Trade Agreement (CVITA). Such a CVITA can draw some lessons from the
US subsidization and coordination of its domestic vaccine manufacturing supply chain under
Operation Warp Speed (OWS), which succeeded in the US in coordinating clinical trials and
scaling up manufacturing in advance of regulatory approval of potential vaccines. This
approach was felt to be essential to making rapid progress to the vaccine production in the US,
but was constrained by shortages in the supply chain and ‘vaccine nationalism’ that is prevalent
in the US, Europe, India and Japan. Hence, a CVITA is proposed to create the incentives to
ensure the timely and sizable scaling up of output and input investments to response to this
pandemic and future pandemic threats. The investment component of the agreement is also
designed to create a framework to subsidize the full vaccine manufacturing supply chain and
especially to coordinate expansion of input production capacity. The agreement is also required
to include an enforceable commitment on the part of participating countries not to place export
restrictions on supplies of vaccines and related materials for other countries participating in the

agreement.

The CVITA may help to unblock some of the obstacles encountered in existing global vaccine
production cooperation between the big pharmaceutical companies and their partners, almost
all in the developed countries, concerning in particular ‘vaccine nationalism’ and to subsidise
the production of inputs and outputs. It may be suitable for some developed countries with
strong medical innovation and pharmaceutical manufacturing capabilities. But the key question

has now moved from those occuring in early stage of vaccine development and production to



global scale up. Additionally, developing countries are only marginally considered in this
arrangement, although there is a sentence mentioning that participation of the poorest countries
should be heavily subsidised. The poorest countries will very rarely have the technological
capacity to join the current rich country club. Moreover, the loose ‘partnership’ will not offer
a strong push to help the developing countries to develop the production and gradually to

acquire the technological capabilities in vaccine production that are needed in the long run.

Another alternative proposed to boost global vaccine production is reform of compulsory
licensing under TRIPS (eg. Meyer, 2021; Athreye, 2021a and 2021b). It is argued that as public
funding to national universities and laboratories based on decades of research and scholarship
is the unsung hero of the COVD-19 vaccine effort (Athreye, 2021a). This gives the justification
and bargaining power to governments to force big pharmaceutical companies to follow this
arrangement and to share their know-how. Admittedly, compulsory licensing of patents is a
good short-run solution. It obliges the firm to share know-how in return for the license payment.
However, current rules governing compulsory IP licensing are very restrictive. They only
favour countries that already have productive capacity. Moreover, most of the tacit
technological and managerial knowhow in supply chain management cannot be codified and
transferred through compulsory licensing. Finally, successful technology transfer and local
production capacity building based on compulsory licensing requires strong technological
capabilities in the host country to understand the licensed technologies and to be able to convert
them into locally useful production technology to build up production capacity. All these
difficulties pose significant challenges for most developing countries, especially in Africa and

in low-income countries.



Admittedly, the conditions that make for successful compulsory licensing are similar to those
are likely to result in successful joint ventures—domestic absorptive capacity, willingness to
transfer technology, and the political will of the government. In compulsory licensing, reducing
prices is an objective in itself, whereas in joint ventures technology transfer takes centre stage.
Where there is successful learning and where the IP is counted as part of the investment into
the 1JV, there will be a cheapening of the product in the long term. The reasons why joint
ventures are preferred to compulsory licensing are that: (1) the 1JV also brings in capital
investment by the big pharmaceutical companies; (2) the 1JV brings in technological and
managerial knowhow that is much needed in the production of vaccine; (3) the 13V will be
included in the MNES’ network and will thus gain access to knowledge of the supply chain and
its management; (4) a compulsory licence needs to be valid over the operating lifetime of the
plant instead of “until the end of the pandemic”, which may not be acceptable for IP owners;
and 5) the enforcement of compulsion is rarely used — the requirements are too complex,

especially for countries without local manufacturing capacity (Meyer, 2021).

The solution

International joint venture and technology transfer: Received wisdom

In light of these constraints, we need a more feasible, effective and sustainable way to support
the development of COVID-19 manufacturing capabilities across the world. In particular,
vaccine manufacturing is a multi-stage process that often requires extensive collaboration
(Bown, 2021). Owners of the technology should be part of the collaboration partnership
(Meyer, 2021) given the needs of transfer of tacit technological and managerial knowhow in

addition to the patented technologies.



Licencing, imports and foreign direct investment (FDI) are three mostly widely used method
for international technology transfer (Coe & Helpman, 1995; Fagerberg, 1994; Freeman &
Soete, 1997; Fu, et. al., 2011; Fu and Ghauri, 2021). Among them, FDI as a bundle of financial
capital and technological and managerial knowledge is an effective vehicle that facilitates
international knowledge diffusion and promotes industrialisation in developing host countries
(Lall, 1996; Dunning, 1994; Buckley, et al., 2006; Ghauri, et al., 2017; Fu and Hou, 2021; Fu,
et al., 2021a). The developing countries, especially the Newly Industrialised Economies and
the Asian Tigers in East and South East Asia, and in the emerging economies such as China
have benefited from foreign technology transfer (Lall, 1996, 2001; Liu and Bucker, 2007;
Javorcik, 2004; Pietrobelli & Rabellotti, 2007; Fu, et al., 2011; Hou & Mohnen, 2013; Hu and
Jefferson, 2006). MNEs’ headquarters have internal incentives to encourage cross-board
knowledge flows and to share technology subsidiaries from different locations (Markusen,
2002; Buckley et al., 2006; Eapen, 2012; Brandt & Rawski, 2019). Yet, cross-border
technology transfers and diffusion are neither cost free nor unconditional. They rely on well-
directed technological efforts (Lall and Pietrobelli, 2005) and on absorptive capacity in the host

(Cohen & Levinthal, 1989; Meyer, 2004; Fu, 2008).

Admittedly, despite the possible benefits of knowledge transfer and spill-overs initiated by
FDI, a negative impact may also be revealed if the local industry is incapable of competing
with MNEs or there is a lack of absorptive capacity (Aitken & Harrison, 1999; Fu and Gong,
2011; Xia & Liu; 2017). Moreover, there has not been a universal Southern experience.
Although some industries in China have been successful at technology transfer from joint
ventures, Chinese firms in the high technology sector have not been able to develop indigenous
technological capabilities through FDI (Nolan, 2002; Fu, 2015). In the case of Africa, inter-

firm technology transfer is limited due to limited linkages, weak local absorptive capacity, and



cultural differences. In the case of Chinese MNEs, the language barrier is also an important
inhibitor (Fu, et al., 2017). However, within MNE subsidiaries or joint ventures, technology
transfers from foreign technologically more advanced partners succeed if the local partners
have basic capabilities in the industry (Carrillo, 1996; Oguji, et al., 2021). Effective
communication, the development of business and social networks through informal and
personal relationships, training, and team-work helped to facilitate knowledge transfers at the
individual level within joint ventures and subsidiaries (Carrillo, 1996; Kivrak et al., 2014, Fu,
et al., 2017). This also took place in joint ventures between Chinese and African partners (Ado

etal., 2017; Fu, et al., 2017).

Given the political risks, and institutional and market information constraints that are often
faced by foreign companies in many developing countries, partnering with local firms to form
joint ventures in host countries is one of the commonly used entry modes of foreign direct
investment (FDI). The benefits of having a local partner have been widely recognized in
previous studies, including gaining access to local markets and sharing business resources
(Guillén, 2003; Moskalev and Swenson, 2007; Bontempi and Prodi, 2009; Kuo, Kao, and
Chang, 2012; Gattai and Natale, 2013). Alliances also potentially create value by combining
complementary resources and facilitating joint learning (Soh & Subramanian, 2014; Fu, et al.,

2021D).

This kind of joint venture model has several advantages in comparison to a wholly foreign
owned subsidiary (WFOS):

Firstly, in comparison to a WFOS, joint ventures with local firms supported by local
government can tap into local knowledge in areas like resources, markets and supply chains,

which are important for the success and sustainability of the joint venture (Bontempi and Prodi,
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2009). The existing labour force and production facilities can be integrated into the new joint

venture for a quick start.

Secondly, forming joint ventures can significantly reduce the political risk for foreign firms in
a host country, especially in countries with under-developed institutions (Cristina and Marta,

2010)

Thirdly, a public-private partnership will be able to bring resources and skills from a wide
range of stakeholders. It will also integrate the private sector’s advantage in flexibility,
innovation, and ability to deliver and the public sector’s strengths in mobilising resources and

wide outreach at a particularly difficult time (UN DESA, 2021).

Finally, joint ventures are important vehicles for international technology transfer. By working
together with local staff within a joint venture, technological and managerial knowledge will
be transferred to the local employees and partners through training and various work
interactions. Although the inter-organisational technology transfer in Africa is constrained due
to limited linkages (Oguiji, et al., 2021, Fu, 2020), knowledge transfer and spill-overs within
the MNEs at the employee level remain significant for both Western and Chinese MNEs. This
is the case even in Multinational Enterprises (MNES) in Africa and is likely to lead to more

rapid production growth than any other strategy (Fu, et al., 2019).

The policy model for international joint ventures

Therefore, based on the received wisdom in the literature on technology transfer and
management studies (Lall, 1996); and considering the substantial tacit technical and managerial

knowledge required for the production of this complex vaccine, we propose to incentivise and
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engage with pharmaceutical companies more intensively to encourage joint ventures. The aim
should be to encourage MNEs to share not only their patents but also their tacit production
knowledge with manufacturers across the world. In order to do that, we believe that joint
ventures between leading pharmaceutical companies and local pharmaceutical companies
based in the global South should be promoted. These joint ventures will form regional
manufacturing hubs and can be financed by governments in the Global North, the host
countries, international organisations and pharmaceutical companies. The financial fallout of
the COVID-19 pandemic has clearly demonstrated that investment in these novel vaccines is
economically viable for all aforementioned actors. Moreover, this 1JV solution not only
promotes joint ventures for the production of the final product of the vaccine, but also those
joint ventures that produce various key components in the whole vaccine supply chain that are

under-supplied or whose production are highly geographically concentrated.

Although changes to intellectual property rights are welcome, this approach will have a more
significant impact on vaccine production in the near future. It will also offer long-term benefits
to the global South by stimulating the life science industry and technological capability
building. Moreover, this initiative may have wider implications in enhancing global public
goods provision and global knowledge sharing, which are critical to addressing other global

challenges such as climate change.

The joint venture and hubs solution that we are calling for is supported by others. Indeed, the
Africa Union and the Africa Centres for Diseases Control and Prevention (Africa CDC) have
recently proposed the establishment of five pharmaceutical manufacturing hubs to accelerate
COVID-19 vaccine manufacturing on the continent. Countries such as South Africa and

Senegal with vaccine-producing experience, as well as Rwanda, which is making plans to host
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Africa’ first mRNA vaccine plant, have been identified as ideal locations for these regional

hubs (Pilling, 2021; Wilson and Butera, 2021).

The formation of joint ventures is made by two groups of firms: the pharmaceutical companies
with headquarters in the global North and the local firms in the global South, who can both
actively seek new partnerships. Governments in both global North and South can support new
partnerships by providing information, the necessary infrastructure, training, and preferential
policies, such as tax exemption, low-interest rate loans, and linking local universities and
research institutions with these joint ventures. In principle, this can be a bottom up, market-
based activity, instead of a top-down process. The final location of regional hubs in different
continents could be approved and supported by a special taskforce co-ordinated by the World
Health Organization (WHO), United Nations (UN) agencies for technology transfer and
industrial development, and international organisations that could provide extra funding to the

joint ventures.

The actors and incentives

Here we identify the five types of players that will be involved in this global vaccine technology

transfer and production acceleration program as well as the main incentives for each of them.

(1) The pharmaceutical companies that have the patents and knowledge for the production of
vaccine. These companies will have incentives to create joint ventures because they will
benefit directly from expansion of production capacity, markets, and profits. The public-private
partnership will also bring in investment that should be cheaper than capital raised from the
market, while reducing entry barriers and political risk. In the long-run, pharmaceutical

companies will not necessarily lose from sharing this information; in fact they could even
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benefit from the maximisation of stakeholder value (Jensen, 2017); and the improvement in

their public image and brand value.

2) Local pharmaceutical companies in regional hubs. They will be keen to join such partnership
because this is a rare opportunity for technology transfer and capabilities upgrading, and even

leapfrogging to emerging frontier technological areas.

3) Governments in the global North. They will be interested in supporting our proposal because
this is a global pandemic and economic recovery will only be possible when the pandemic is
defeated globally, given the high mobility of people and the global organisation of supply
chains. The US, France, Germany, China and many other country governments have already
contributed to the global pandemic battle by supporting the Access to Covid-19 Tools (ACT)
Accelerator, including the COVID-19 Vaccines Global Access (COVAX) facility set up by the

World Health Organization (WHO) and partners.

4) Governments in the global South, especially in the countries where the regional hubs are
located. They will be supportive of this initiative given its importance to end the pandemic and
the serious under-provision of vaccines in the global South. Our proposal also offers them a

rare opportunity for technology transfer, industrial upgrading and structural change.

5) International organisations such as WHO including COVAX, the United Nations, the World
Bank, and the IMF. They will actively support the creation of joint ventures and regional hubs
given their mission. This is also proved by the efforts made by these international organisations
in the past year. Given the large demand for the vaccine and the current information on the cost

of a dose, as discussed earlier, the financial return will be positive.
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6) An international coordination mechanism will be established based on existing programs
and initiatives, especially COVAX and the Access to COVID-19 Tools Accelerator (ACT-A).
In the case of international technology transfer of environmental technologies, the encouraging
progress made via IJV also depends on the presence of institutional support, for example the
Clean Development Mechanism (CDM) under the Kyoto protocol. Inthe CDM, the UNFCCC
allowed countries to accumulate carbon credits if there was successful technology transfer via
the IJV. Therefore, to accelerate technology transfer of vaccine technologies, an international
coordination mechanism based on COVAX and ACT-A shall be established to ensure the
successful technology transfer via the 1JV. This coordination mechanism will be supported by
the existing International Health Regulations Treaty (IHR), Medicines Patent Pool (MPP) set
up by UNITAID, which is meant to encourage technology transfer and has produced licensing
agreements so that generics manufacturers can make cheaper versions of, mainly HIV

treatments.

COVAX (which is co-led by CEPI, GAVI and WHO) will continue to play an important role
in leading the expansion of global vaccine production, by providing seed-funding, helping with
joint-venture matchmaking, setting product quality standards, and ensuring quality monitoring.
Therefore, this proposed 1JV solution does not replace or weaken the role of COVAX, but
instead, provides alternative solution that effectively unblock the major bottlenecks that
constrained COVAX, namely the lack of funding, because the MNEs will bring in funding, and
strengthen tacit knowledge transfer which is critical for the production of vaccine and to
organising the supply chain. COVAX will also oversee the global distribution of the production
bases, including both the final vaccine production and the key components production, making

sure urgent supplies can be delivered to every country that is in need of vaccine. The risks of
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production and in the supply chain are diversified by having multiple production bases for each

stage of the vaccine production chain.

The benefits and risks

Our proposal will ultimately deliver the following benefits. First, this policy approach takes
advantage of the key strengths of MNEs: their flexibility, focus on innovation and ability to
deliver. Research has shown that when MNEs partner with local firms, transfers of these
resources and skills can improve their production capabilities and consequently increase
output, resulting in win-win situations. Moreover, they can help to orchestrate the complex
global supply chain, which is needed for vaccine production, by increasing their presence

globally (Buckley, 2009).

In the long term, our proposal would also stimulate the development of scientific and
technological capabilities in global South that are heavily dependent on the import of vaccines.
By setting up joint ventures with MNEs, companies in these countries can learn how to use
new pharmaceutical technologies which has immense economic, scientific and health benefits.
This knowledge transfer can support the development of pharmaceutical industries across the
world, leading to new job opportunities and upgraded productive capabilities. Moreover, this
approach may incentivise researchers and scientists across the world to keep on innovating and
creating solutions to address other threatening diseases. Scientists have already been working
to apply the mRNA technology to other infectious diseases such as Ebola and even Cancer
(Komaroff, 2020). Our proposed strategy may therefore support global health management

more broadly.
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The success of these joint ventures will be dependent on the availability of essential raw
materials needed for production. Countries in global North need to realise that this global
emergency requires the suspension of any controls and IP that limits the exports of all essential
material and components required for vaccines production. We should also encourage MNEs
creating joint ventures for the production of some key materials and components in order to

release current bottlenecks at various points in the vaccine supply chain.

For the MNEs, forming joint ventures is not only a way to gain returns from investment in
R&D in comparison to compulsory licensing, but also a way to expand their production
capacity and to expand their marketing to (normally) highly regulated foreign markets in
comparison to direct export, gaining political support from host country governments and
international organisations in comparison to wholly foreign owned subsidiaries, and enabling
them to maximise their stakeholder value which is important for their long run sustainable

growth.

Admittedly, joint ventures as a type of alliance are not without risk. A successful joint venture
requires shared goals, trust in each partner, effective communication, and a design to distribute
the gains from the partnership fairly. These factors need particular attention at the match-
making and joint venture formation stage. The participation of international organisations and
the coordination of COVAX facility will help to reduce the opportunistic behaviour on either

side of the partnership.

The risk that foreign partners learn from the principals and replace their position in the market
is low because in this highly knowledge-intensive industry, competitive advantage comes from

continuous investment in costly R&D and innovation. As long as the leading pharmaceutical
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companies make profits and keep on innovating, they will stay on the scientific frontier, and

these joint ventures will be a cash cow producing profits from mature products.

Another possible risk is the tension between value creation and value appropriation among 1JV
partners (Inkpen and Beamish, 1997). However, partners also compete to appropriate
knowledge and value for their private benefits (Hamel, Doz, & Prahalad, 1989). Recent papers
on international joint ventures, (e.g. Sun, et al. (2021)) suggests international joint ventures in
emerging markets that involve making deals with political institutions in order to get the
venture going, may also create risks of opportunism once the technology has been transferred.
There is political pressure for the MNE partnering with state owned firms to innovate. State
partners are powerful in boosting 1JV innovation investment but this can limit the shaping of
IJV innovation outcomes. However, based on findings from their research, Sun et al. (2021)
caution against an overly protective approach to managing transactional hazards. They argue
that “it may be reasonable to increase hazardous investments, which act as a price of admission
to a host market and a stepping stone to leverage a continuous flow of essential resources from
host-country political institutions”. They also “prompt managers to develop a more
sophisticated evaluation of the prowess of their political partners. In the case of knowledge
based cooperative activities, some powerful partners may not be as dangerous as the case in

physical-capital-intensive ventures”.

Conclusions

This is the moment to work together if we want to overcome the current crisis. We need an
“all hands on deck” approach. Accelerating the production of the COVID-19 vaccine through
joint ventures and other collaborative mechanisms and waiving patents to these partnerships

should not only allow us to end this pandemic, but also presents a rare window of opportunity
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to support technological capabilities upgrading and sustainable economic development across
the global South. This initiative may even pioneer a new way to enhance global public goods
provision and global knowledge sharing, which is vital to tackle other global challenges and

achieve the sustainable development goals. We should not waste this unique opportunity.

International collaboration in vaccine production should be open to all combinations of actors,
including North-South and South-South. South-South direct investments have been found to
be effective for host developing countries when their advantages match the needs of the host
countries and unblock a bottleneck that constrains the growth of a host country (Fu, Buckley
and Fu, 2020). The experience of successful technology transfer in low carbon energy
technologies, also suggest that 1JV are effective channels for international technology transfer
related to public goods to the developing and emerging countries (eg. Kirchherr and Urban,
2018; Lema, et al., 2020; Fu and Zhang, 2011), given the presence of suitable government
policies and adequate capacities in the recipient country. Kirchherr and Urban (2018) find that
a common key success factor are joint ventures in their Meta analysis. These 1JVs set up
excellent examples for the international technology transfer through South-South and North-
South technology transfer and cooperation for other public goods for the global community,

like global health.

In the case of vaccine production, there are different technology pathways and different levels
of efficacy regarding the elimination of a specific virus. Although the mRNA approach appears
to have a higher level of efficacy in the case of the Covid-19 virus, the more mature Vero or
Adenoviruses technologies of vaccine may be more useful for some un-known disease or virus
that may occur in the future. Therefore, supported by a strong scientific and economic rationale,

pharmaceutical companies and governments in the South should include the 1JV solution into
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their consideration of future strategies for international development and international

business.

Of course, successful international transfer of vaccine technologies requires the presence of
some important pre-conditions, especially the presence of absorptive capacity in the host
countries, which requires a threshold level of skills, technological capabilities, and innovation
efforts. These are critical factors to consider in the selection of regional hubs and are also
important areas for host country governments to work on. Nevertheless, compared to
environmental technologies, vaccine technologies are more focused in terms of scope, variety
and scale. Therefore, given the progress made in green technology transfer through 1V, we
shall be confident that with appropriate and effective arrangements, the joint venture approach

will have a significant impact on vaccine production.
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