Innovation Management Assessment B - Iwan Mason

Critically evaluate the uncertainties and technical/business risks inherent within any innovation- based activities.
Synthesise a detailed view of how individual, team and corporate behaviour can both facilitate or stifle innovation, in relation to best practices.

There have been many important innovations in recent years, but none stand out or have had a greater impact on the world than Pfizer’s mRNA vaccine. Discovered in Wuhan China in 2019, the SARS-CoV-2 virus rapidly spread to all corners of the globe (cdc.gov, 2021). Countries across the world implemented strict lockdowns, halting business, education and leisure activities, which according to the UK’s Commons Library cost the cost the UK alone between £310 and £410 Billion (Commons Library, 2023). The world needed an innovative solution, which came in the form of a ‘first of its kind’ type of vaccine called an mRNA (Ribonucleic Acid) vaccine. 

1. One of the key drivers in using the mRNA vaccine was due to some of the key differences the mRNA vaccine has in comparison to traditional vaccines. Traditional vaccines require inactive or weakened versions of viruses or diseases to be injected into the body causing a normal immune response for the body’s immune system. This immune response triggered by the vaccine allows the body to build a natural immunity to the targeted disease without harming the person who it has been given to (WHO, 2023). In contrast, an mRNA vaccine sends mRNA messengers into the body which are the parts that tell the cells how to make specific proteins. This allows the body to store the information of the correct immune cells needed to thwart a severe reaction should the virus enter the body (Popsci, 2021).

The advantage of using an mRNA vaccine over the traditional one is that it allows for faster development and scale-up of production. This new production speed was desperately needed as most countries found themselves in a strict lockdown where almost all trade was halted, and senior medical staff were pointing towards mass vaccination as the best solution to conquer the pandemic (MSKCC, 2021). Furthermore, many mRNA vaccines had been in trial phases for several years, and the pandemic provided a unique opportunity and funding for companies such as Pfizer to push vaccine innovation forwards. Many countries were now eager to invest in Pfizer unlike with previous potentially innovative ideas, where Pfizer would have relied on private investment alone. Germany gave the company £361M, which essentially gave Pfizer a blank check, and resources needed to push and develop their more innovative projects (Fortune.com, 2020). This investment culminated in the rapid development of the Covid mRNA vaccine and allowed many countries to revert to a pre-pandemic state within two years.

2. Although the Covid mRNA vaccine was seen as innovative and a breakthrough in vaccine technology, there were some challenges facing Pfizer during its development. Firstly, the vaccine had to be made in sufficient doses for it to be administered to the world’s population (over seven billion vaccines). The Pfizer vaccine is produced across 11 different sites globally, including sites in countries such as Germany, Belgium and Croatia (Pfizer, 2023). This vast network of production sites allows for many doses of the vaccine to be made as well as reducing transportation times and cost. This system has paved the way for over 12 billion vaccines to be administered by October 2022 (Bloomberg, 2022).

As well as this, Pfizer along with many other private and government organisations had to deal with the general population’s acceptance of the vaccine. Many rumours and misinformation about the vaccine spread almost as soon as the vaccines development was announced, which created a new issue. For the vaccine to be effective in a particular region, 19 out of 20 people in that region would have to be vaccinated or at least have a degree of natural immunity (Oxford University, 2022). To combat this, many organisations such as the UK government, Facebook and other social media sites have put systems in place that detect and remove both disinformation and misinformation regarding the Covid mRNA vaccine. For example, the UK government set up and shared several educational videos outlining ways to verify reliable sources and employed local, trusted community leaders to reiterate information to their communities (gov.uk, 2021). As a result of the efforts to stop misinformation and disinformation surrounding the vaccine, many countries such as the UK successfully vaccinated enough of their populations for heard immunity to occur. 

3. Due to the unprecedented circumstances surrounding the development of the Covid mRNA vaccine, it may seem clear as to what the key determinants in committing to its development were. However, there are different types of vaccine that could have been used, and the vaccine technology chosen was the only option that required additional development and innovative thought to produce. 

A key determinant in committing to the mRNA vaccine was the history of mRNA vaccines. First discovered in 1987 by Robert Malone who mixed strands of RNA together into a stew like form, which could now be used to make proteins. Although this discovery was seen as ground-breaking, further research proved to be very expensive and time consuming, which halted innovation and development of the technology (Nature, 2021). The pandemic offered the funding and the resources necessary to finally push the technology over the line and develop the first publicly used mRNA vaccine.

Another key determinant in committing to the development of the mRNA vaccine was due to certain advantages and characteristics that the mRNA vaccines possess over traditional vaccines. Firstly, production and development of the vaccine are both simpler and faster than traditional vaccines (NCBI,2021). Normally, vaccines can take 3 to 5 years to develop, followed by a pre-clinical stage lasting 2 years, clinical development, potential vaccine stage, and finally the final vaccine. This process takes on average up to ten years (Wellcome.org, 2021). In contrast, the whole process from development to final product in under a year (Umms.org, 2022). This rapid production allowed for a faster end to the pandemic which ultimately countries and businesses money and saved many lives in the process. 

4. Companies that produced the Covid mRNA vaccine utilised innovative production and development procedures in order to tackle the pandemic. The Covid vaccine was developed and brought to market in under a year, which was made possible using new and innovative development procedures. Pfizer took advantage of state-of-the-art digital equipment which enabled them to shift 80% of their workforce to a remote workforce which allowed experts from all corners of the globe to share their knowledge safely and effectively (Pfizer, 2021). As well as this, Pfizer scaled their clinical trial to 46,000 participants at 150 sites in six countries and were able to use artificial intelligence to track real time and trial results. Furthermore, Pfizer were able to use artificial and machine intelligence to analyse samples, detect impurities and compute vast amounts of data required for the vaccines successful development. 

The company was also able to utilise artificial intelligence to allow remote site monitoring, which enabled clinical trial sites to share source documentation with site monitors which previously would have all been done by workers (Pfizer, 2021). According to Pfizer, 75 percent of site monitoring visits for the vaccine study were conducted remotely, which vastly sped up the development process. Pfizer also used many other technologies that assisted in the vaccines development such as, end-to-end cold chain capabilities, Internet of things sensors (IoT’s) and GPS tracking systems.

Another process utilised by Pfizer was employing a policy of housing repair and diagnose equipment on site, meaning should any piece of equipment fail or need repair, there was no lead time on repair equipment arriving. These technologies and processes played a pivotal role in the safe and rapid development of the Covid mRNA vaccine and have revolutionised vaccine development and manufacture. 

5. Due to the unprecedented circumstances surrounding the development of the Covid mRNA vaccine, a huge amount of money and recourses had to be invested in Pfizer to aid the vaccine’s development. Researchers have found that the development of any vaccine produced to combat infectious disease at an epidemic or pandemic level, has an estimated cost of between 2.1 billion and 2.9 billion pounds (sciencedirect, 2018). Pfizer heavily relied on investment from shareholders and governments at the beginning stages of development. According to Investopedia, Pfizers top three shareholders are Frank A. D'Amelio, Mikael Dolsten and Albert Bourla, who also own many shares in some of the worlds most powerful corporations such as Black Rock Inc, and the Vanguard group (Inverstopedia, 2022). Investments from companies such as Black Rock can range in the billions of pounds, giving companies a huge financial edge over their rival companies.

Furthermore, Pfizer had encountered difficulties developing the vaccine using mRNA technology. A partnership with an expert biological company who had vast experience in dealing with flu like vaccines was needed in order to cut development time. The company chosen for this partnership was BioNTech. BioNTech are a European biotechnological company that was founded for the purpose of developing mRNA vaccine technology (biontech, 2023). They played a key role by using something called lipid nanoparticles which helped stabilise the vaccine (Pfizer, 2023). This is just one example of the knowledge transfer between the two companies that played a key role in decreasing development time and successfully producing the vaccine.

6. During the development of the Covid mRNA vaccine, Pfizer’s development strategy adhered to the five stages of vaccine development which are, exploratory, pre-clinical, clinical development, approval and pharmacovigilance (aimst, 2021). These stages ensure that as the product is in development checks can be done to ensure the products ongoing feasibility, which greatly reduces risk and saves time and money through halting developments that are deemed to be unfeasible. The Covid mRNA vaccine was produced in ground-breaking speed meaning any issues in its development would have to be spotted and rectified very quickly. Having a clear and well organised five stage development structure gives the best possible chance to find these issues. 

The strategies used during the development of the Covid mRNA vaccine have been used for many years. One of these strategies are to use human test subjects and the final stages of vaccine development. With traditional vaccines, an inactive version of the disease is injected into the body which can cause a range of side effects. Due the mRNA vaccine technology’s more unknown effect on humans being a new technology, the management processes used would have been vital to ensure the safety of trial participants. This cautious approach to the trial phase would have paved the way for future trials and how they should be conducted when using mRNA vaccine technology. 

7. Throughout the development of the Covid mRNA vaccine, Pfizer repeatedly followed standard guidelines, an example being the five-stage process which is commonly used in vaccine development.

Following the five-stage system, Pfizer were able to produce the vaccine in under a year in comparison to the average development time of 10 to 15 years. Best practises are normally formed through many years of trial and error which is equally true in this case. However, unlike many manufacturing companies who can choose whether or not to follow best practises while developing their innovations, certain sectors have a legal requirement to conform to best practices in order to preserve safety and reduce risks to the public (teachtarget, 2023). The development of vaccine falls into this category of companies therefore giving clear evidence that Pfizer followed best practice to a great extent during the development of the Covid mRNA vaccine.

Another example of Pfizer using best practice methods can be found when looking at the vaccine trial testing on people. This occurs at the latest stages of development and is possibly the most important stage in verifying the vaccine’s usability in humans. Any vaccine trial done in the UK must adhere to certain regulations. An example of this would be the need to adhere to the International Conference on Harmonisation of Good Clinical Practice, which is an “international ethical and scientific quality standard for designing, conducting, recording and reporting trials that involve the participation of human subjects” (Oxford University, 2022). As well as this, adherence to the RCPCH guidelines which outline how to appropriately conduct ethical testing on children. There are many more examples that outline exactly how Pfizer would have had to conduct clinical trials on humans. This legal necessity to follow best practice guidelines is just another example that proves how Pfizer followed best practice principles.

8. After looking at the relevant areas surrounding the development of the Covid mRNA vaccine, I can now give my personal view to what extent this innovation was successful and to what impact the innovation had on future innovation within the same field.

Firstly, I think Pfizer had clear and obvious drivers and motivations as to why they choose to innovate. Due to much of the world being in a lockdown state, a new ground-breaking solution was needed. As well as this, Pfizer was able to capitalise on unprecedented amounts of resources and investment from governments and private investors alike. Furthermore, taking the decision to partner with a biotechnical development company such as BioNTech, allowed Pfizer to reach their objectives faster while making less errors.

Pfizer maintained the tested five stage vaccine development method, which has been in place for many years. This adherence to standard procedure may come across as overly cautious to some, however staying loyal this process would have saved many time causing errors during the development process. However, I believe that vaccine development companies should over time, attempt to improve the five-stage system by incorporating new technologies and more importantly through trial and error. In my opinion, the strict adherence to the five-stage system, although it has many benefits, may ultimately become outdated and future developments may suffer as a result.

The results of this innovation are clear in terms of its effect on the pandemic, financial gain for Pfizer and its legacy effect on all future vaccine developments. Due to the Covid mRNA vaccines record production speed, doses of the vaccine were able to be administered to people within a year of the first UK lockdown. By October 2022, 12.7 billion vaccine doses have been administered worldwide (Bloomberg, 2022). This rapid development and production of the vaccine allowed lockdown restrictions to end faster, allowing businesses to resume trade and life for people to return to normality. 

Pfizer controversially profited hugely from the vaccines production. By the end of 2022, Pfizer’s company value had been predicted to rise to over £80 billion (fiercepharma, 2021). These profits are seen as controversial due to them being made off the back of the pandemic, which could be seen as making profit from desperate people in desperate times. However, although Pfizer had profited, the benefit to the public with regards to future vaccine development would in many people’s eyes, counteracts the controversy. Pfizer were able to develop the world’s first mRNA vaccine. This action has revolutionised future vaccine production allowing future vaccines to be developed with mRNA technology. This technology which allows the rapid production speed, carries the potential to save millions of lives from future disease.
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