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Executive Summary 
This document studies the rapid expansion of industrial capacity in the US 
during the Second World War to derive lessons for India’s response to the 
COVID-19 pandemic in 2020. It provides insights on ramping up manufacturing 
capacity for goods required to fight the pandemic, and set the economy on the 
path to recovery and mass manufacturing to take advantage of the long-term 
reorientation of global supply chains away from China. 
 
The analysis shows that a combination of government incentives and private 
initiatives can address these challenges at scale. These include models of state 
financing, ideas on enabling IP transfer and innovation, and ideas on developing 
and incentivising the labour force. Key recommendations include a national and 
state-level reserve for PPE and treating healthcare equipment and personnel as 
strategic assets in terms of development and deployment. This document 
suggests ways to leverage private sector capacity to bolster and expand public 
healthcare, rather than nationalisation. It also suggests that governments could 
facilitate licensing agreements and ease regulatory requirements to leverage 
expertise across sectors, and enter advance purchase agreements to incentivise 
the private sector to proceed with the high capital investment required to build 
up manufacturing capacity.  

 

Introduction 
This document aims to draw lessons from history to inform India’s response to 
the COVID-19 pandemic. It looks at the most transformative years of the 
previous century in order to do so, specifically the Second World War. The case 
study chosen is the US ramping up its manufacturing capabilities on a war 
footing through the late 1930s and early 1940s. 
 
Pandemics such as the Spanish Flu or outbreaks of the plague in colonial India, 
are deliberately not part of this study. This is due partly to our vastly expanded 
understanding of epidemics today - the public health responses to the outbreak 
of a disease are well-understood, and humanity’s collective scientific knowledge 
and resources are enormously advanced in comparison to where they were a 
century or two ago. Many countries have already reopened their economies in 
some form after the initial wave of COVID-19 infections. 
 
After discussing the historical and present-day context, we provide a four-
factor model for ramping up manufacturing capacity. We then show how state 
intervention tackled each of these factors in the Second World War, and how 
these examples can guide contemporary India’s response to the challenges and 
opportunities presented by the COVID-19 global pandemic. 
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The Second World War and the COVID-19 pandemic 
The Second World War was one of the most catastrophic events in 20th 
century. The war directly involved more than 100 million people in more than 30 
countries and led to about 70-85 million fatalities from military activities, food 
shortages, and famine. We can derive some similarities between the challenges 
of responding to the COVID-19 pandemic and the Second World War.  
 
As the war broke out, the dual crises, military crisis as well as humanitarian 
forced the major players to ramp up their economic, industrial, and scientific 
capabilities to gain leverage over their rivals. Furthermore, all major powers 
during this period were still struggling with the aftermath of the Great 
Depression. This gave each country little time to prepare for a massive capacity 
build-up, but the risks of war made doing so an absolute imperative. The results 
can be seen in Figures 1, 2 and 3. 
 

 
Figure 1. Real GDP (in Trillion USD) of the United States of America, 
1929-1944. Observe the dip due to the Great Depression, the gradual 
increase after President Franklin D. Roosevelt’s New Deal in 1933, and 
the steady increase after the outbreak of the Second World War in 1939 
and the US’s entry to the war in 19411.   
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Figure 2. Annual expenditure in combat munitions in billion USD for 
major participants in the Second World War2.  
 
 

 
 

Figure 3. Federal Reserve Indexes of output of certain manufacturing 
industries in the United States, 1939-44 (1939 is the base value of 100, 
and subsequent years show output as a proportion of the base value)3.  
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Today, nation-states are faced with a similar challenge. The COVID-19 
pandemic, in very few months, has infected nearly 6.5 million people in over 200 
countries4. With over 350,000 deaths, the outbreak has crippled the healthcare 
systems of even the most advanced economies. Enforced lockdowns and 
quarantine measures have wreaked havoc on employment, investment, and 
supply chains. There is no vaccine for the virus at present, and the world 
continues to face shortages of medical equipment and safety gear.  

 
 

 
Figure 4. Real GDP growth rates of countries (2017-2020, forecast for 
2021). Observe the sharp dip in output after the imposition of lockdowns 
in early 20205.   
 

To deal with the pandemic, nation-states must ramp up their capabilities in 
developing vaccines and drugs, manufacturing both medical equipment (such as 
ventilators, and defibrillators) and safety equipment (such as N95 masks, and 
coveralls). This ramping up is the only way to contain the spread of the virus, to 
get their economy going with social distancing measures, and to deal with 
further waves of infection as lockdowns are lifted. This necessity can be 
analogous to the demand for arms, ammunition, steel, and other wartime 
material for nation-states in the Second World War. 
 
With a number of dense population clusters and an economy heading towards 
recession, ramping up domestic capacity for the above is of the utmost priority 
to India. There are also compelling strategic reasons for doing so. Many parts of 
the developing world are struggling with the load on their healthcare systems, 
and will require affordable pharmaceuticals, medical equipment, and safety 
equipment. Meanwhile, the developed world is increasingly realising the risks of 
overdependence on Chinese manufacturing and investment as the People’s 
Republic has adopted a bellicose stance against criticism on its handling of the 
pandemic and arm-twisting its trading partners to change the narrative6. 
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India is in a position to take advantage of these trends and put its economy on 
the path to recovery and wide-scale industrialisation. Over the coming decades, 
this can help pull Indian households out of poverty, tackle the unemployment 
crisis, and boost domestic consumption – analogous to the US’ economic 
trajectory during and after the Great Depression and the Second World War 
(Figure 1)7. This can help understand how India can harness similar policies to 
the ones adopted by the US to advance its own national interest. 
 
But before outlining the lessons we can draw from the US during the Second 
World War, it is important to highlight the two caveats that shaped this 
“American model” of increasing innovation and manufacturing capacity. 
 
First, the US was a late entrant to the War, and slowly built up its manufacturing 
capacity up till then — largely owing to contracts coming from Western Europe. 
Indeed, the assistance provided to Britain and France in the early years of the 
war helped boost American post-recession economic recovery. 
 
Second, even after entering the war at the end of 1941, American factories and 
critical support infrastructure remained largely unaffected by enemy attacks as 
the US was geographically insulated from the ongoing war in Europe. 
Nonetheless, the US manufacturing sector was underprepared for the scale of 
production required to sustain a war effort. 
 
In 2020, India faces a similar situation, with its manufacturing sector and 
institutional mechanisms unprepared for increasing capacity to manufacture 
goods essential to counter the coronavirus, but also remains largely insulated 
from security threats. Therefore, a case study of the ramping up of American 
manufacturing capacity can offer useful lessons to tackle the COVID-19 
pandemic. 
 
A model is presented in the next section which explores how the procurement 
of raw materials, the role of labour policies, incentives to innovate, financing 
from private individuals and public institutions, and direct intervention from the 
government all contributed to increasing manufacturing capacity during the 
time of war, and shows how these can be applied to India today. 
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Ramping Up Manufacturing Capacity: A Model 

 

                       

Figure 5. Factors required to ramp up manufacturing capacity. 
 

This model is a functional representation of what is needed for a nation-state to 
ramp up its manufacturing capacity, based on our study of the Second World 
War and the present day.  
 
First, raw materials are essential for any form of production activity. Supply 
chains for the procurement of raw materials must work. There must be a 
consistent labour supply, skilled and deployable as per the requirement. New 
designs and ideas are required to respond to new challenges or existing designs 
and ideas need to be cross-pollinated, replicated, and scaled up. None of this is 
possible without signals to manufacturers from the market, in the form of 
demand. 
 
Governments have a significant role to play during times of crises and can 
create enabling conditions that allow these other factors to feed into ramping 
up manufacturing capacity.  
 
We now discuss what the role of the government can be for each of these 
factors. 
  

Raw Material
  

Designs/Ideas Demand 

State Intervention 

Ramping up Manufacturing Capacity 

Labour 
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Raw Materials 
Recommendations: 

1. The Union government should announce R&D grants to incentivise 
production of scarce inputs or the development of alternative inputs.  

2. The Union and state governments should enter into advanced purchase 
agreements to ensure production of critical equipment. 

 
The onset of the Second World War led to supply chain disruptions for natural 
rubber due to the Japanese conquest of much of Southeast Asia. The supply to 
the US was cut off by 90percent8. This impacted the production of tyres for 
military trucks and aircraft. The US had a stockpile of 1 million tonnes of natural 
rubber, with a consumption rate of 600,000 tonnes per year9. Synthetic rubber 
was not being manufactured commercially. A rubber reserve company was 
established in 1940, which called for creation of synthetic rubber10.  
 
As the manufacturing situation became critical, US President Franklin D. 
Roosevelt appointed a Rubber Survey Committee in August 1942, headed by 
financier Bernand Baruch, including scientists from institutions like Harvard and 
the Massachusetts Institute of Technology. The committee recommended the 
appointment of a rubber director who would have complete authority over 
rubber supply and use. It also recommended immediate construction of 
factories to produce monomers and polymers required for synthetic rubber 
production.  While government agencies, universities, and private companies 
participated in the research efforts, the government provided the capital.  In 
1942, four plants in the US produced 2,241 tonnes of synthetic rubber. By 1945 
they were producing 920,000 tons per year11.  
 
India faces similar challenges. Supply chains for various medical and health 
safety equipment have been disrupted. India needs N95 masks for its health 
workers, but these masks are not readily available. One of the major bottlenecks 
is the lack of availability of nonwoven polypropylene fibre used in the 
production of these masks12. The machines used for producing masks are also in 
short supply.  
 
China used to produce half the world’s masks and was a leading producer of the 
fabric before the emergence of the novel coronavirus13. The containment 
measures to deal with the viral outbreaks led to suboptimal factory production. 
Also, the increase in COVID-19 cases worldwide led to massive spikes in 
demands, and Chinese production was not able to keep up. India needs to 
develop the capacity to manufacture these masks at competitive prices and 
quality and should aim to become a global supplier. 
 
Currently, India has just 3-4 manufacturers of N95 masks and is dependent on 
imports for the melt woven fabric14. To meet demand and to maintain stocks for 
future waves of infection, it needs to ramp up production capacity for the fibre 
or develop substitutes for the fibre.  Industry and academia need to be brought 
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together to develop indigenous capacities. The government needs to incentivise 
these players to meet the demand and ensure that regulatory roadblocks are 
minimised. Aside from the declaration of adequate quality standards, facilitating 
interaction between these actors, and declaring research grants for alternative 
fibres or manufacturing processes, it should not interfere in the supply side of 
this process. On the demand side, the government can incentivise 
manufacturers through the creation of a strategic stockpile for PPE at the 
national and state levels and entering into advance purchase agreements15. This 
is detailed in the “Demand” section below. 
 
A similar process could be followed to increase India’s capacity to manufacture 
testing kits. As India has now substantially lifted movement and travel 
restrictions in many parts of the country, increasing the risk of community 
transmission of COVID-19, continuous ongoing testing of random samples of the 
population will be the only way to track the spread of the disease16. As with N95 
masks, the rest of the developing world can be a major market for cost-effective 
testing kits. 
 
Industry collaborations can also be an effective way to address shortages of raw 
materials. Before the war, aircraft manufacturers in the US were fierce 
competitors. As of 1942, the top nine manufacturers had a backlog of $9 billion 
worth of orders due to a low manufacturing capacity17. Since there was a 
shortage of skilled labour and aircraft parts, they often poached employees and 
competed for aircraft parts.  
 
In April 1942, eight West Coast manufacturers joined hands to coordinate 
production know-how, share materials and deal with common challenges. The 
Aircraft War Production Council was set up18. Under the coordination of Donald 
Douglas (the founder of Douglas aircrafts), these aircraft manufacturers shared 
parts, blueprints, and workers amongst themselves. This ensured optimum 
utilisation of scarce resources and continuity in supply chains. The B-17 bomber, 
which dropped more bombs than any other US aircraft, was a result of this 
coordination.  
 
Returning to the present, manufacturing a ventilator requires more than 1,000 
parts19. One of the bottlenecks in the production of ventilators is the limited 
supply of components, leading to higher prices, making it risky for 
manufacturers to purchase them – especially if demand is inconsistent20. 
Learning from the example above, it is evident that supply chain coordination 
between manufacturers can be very useful for production of such complex 
equipment. This coordination is needed for parts as well as for designs. In the 
US, during the Second World War, it was the backlog in order fulfilment which 
drove the manufacturers to work together to ensure supply chain coordination. 
At present, some Indian manufacturers have shown interest and are 
collaborating to manufacture ventilators. Advance purchase agreements with 
these manufacturers will signal consistent demand and provide liquidity. This 
can further incentivise them to find ways to ensure efficient utilisation of 
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resources.  In the long term, this can lay the foundation for globally competitive 
medical equipment manufacturing that can meet demands from developing 
nations, especially in Africa and West Asia. 
 

Designs and Ideas 
Recommendations: 

1. The Government should reduce entry barriers to industries in order to 
leverage manufacturing expertise between sectors. If, for example, a 
manufacturer who does not normally produce healthcare equipment is 
facing difficulties in securing designs or in securing accreditations, the 
government must identify and reduce the bottlenecks. 

2. The Government can promote cross-pollination of expertise between 
sectors by facilitating approvals/licenses for a fixed duration. 

 
By the end of the Second World War in 1945, the US had produced 300,000 
aircrafts – of which 95,000 were manufactured in a single year21. In 1939, it had 
manufactured just 6,000 aircrafts (see Figure 3 above)22. Resolving the supply 
chain of inputs was just one enabling factor. 
 
During the Second World War, the US had companies like Pratt and Whitney 
which had the designs and knowledge to manufacture aircraft. But they lacked 
assembly line capacities required to scale up production. This is where 
automobile manufacturers like Ford Motor Co. and General Motors had the 
comparative advantage. The government provided licenses to them to 
manufacture aircraft or to act as subcontractors to aircraft manufacturers. 
Automobile manufacturers were able to deliver on their promises23. But it 
should be noted that the conversion process from automobile to aircraft 
manufacturing was slow24. 
 
The present situation seems familiar. India faces shortages of ventilators and 
other ICU equipment like defibrillators25. We have a few healthcare equipment 
manufacturers, but they are not enough to meet the present demand26. Also, 
medical devices manufacturing takes more time, due to the adherence to 
stringent norms: Factors like biocompatibility have to be ensured27. Specific risk 
management and quality protocols must be followed. The packaging material 
needs to be sterile. The medical devices need to have high levels of precision 
and reliability. Because of the above reasons, it might be difficult for non-
healthcare manufacturers to start manufacturing medical devices at short 
notice. 
 
If low production capacity of these facilities is the bottleneck, automobile 
manufacturers can be incentivised to pitch in. India needs to find ways to 
leverage both the experience and quality procedures of healthcare equipment 
manufacturers, and the assembly line capacity of automotive manufacturers. 
One way in which it can do this is by providing short-term licenses to 
automobile manufacturers to manufacture devices under the aegis of a 
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healthcare manufacturer. Should India be able to do this at scale and with high 
quality, COVID-19 offers a great chance for the country to become a major 
global manufacturing hub for healthcare equipment. 

 

Demand  
Recommendations: 

1. Governments should develop estimates of the extent of medical 
equipment and PPE required at the state and district level. These should 
be used as an indicator to enter into advance purchase agreements with 
manufacturers for medical equipment and PPE supplies 

2. A strategic stockpile of medical equipment and PPE supplies should be 
created at the Union level, with storage facilities across India to ensure 
quick distribution in case of a public health emergency. The strategic 
stockpile will only be used to supplement the state and local supplies.  
States are free to procure their own supplies as per their assessment of 
their needs. 

 
During the Second World War, the US Army Services Force was tasked with 
providing supplies and equipment for the Army28. It had to determine detailed 
requirements, secure raw materials, industrial facilities, and manpower. It had 
to oversee that items were produced as per schedules, stored, and delivered.  
 
Before the attack on Pearl harbour, the G-4 division of War Department General 
Staff used to merely indicate the quantities procurable under different 
budgetary allocations29. The data was inadequate for production planning. There 
was a requirement for long range estimates of military needs which can be used 
to estimate demand for raw material and facilities. This led to the creation of the 
first army supply program in April 194230.  But time and again, it faced 
constraints in estimating the total requirements. The Army Supply Program was 
continuously revised depending on the situation: for example, the needs of the 
army in Europe and Pacific increased in 1944-1945. In the first phase the 
Program focused on providing initial equipment. After the first two years of war, 
it focussed on determining the replacement requirements for ongoing 
operations. Gradually a supply control system was established which brought 
into a single form data for each item, allowing for review and critical analysis. 
Monthly computations were made for 1900 principal items.  
 
For estimating operational supplies, the Army Services Force faced major 
difficulties in the early stages of the war as the strategic plans at the highest 
levels were constantly changing31. Therefore, for the first 18 months, it made 
logistic plans in consonance with plans under the consideration of Joint and 
Combined Chiefs of Staff. Had this not been done, the Allies would have faced a 
shortage of weapons. By June 1943, theatre commands and staff started 
submitting estimates required for their operational requirements. Sometimes 
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the Army Services Force used different proxies, such as the combat experiences 
of allies, to estimate their own needs.  
 
The present situation poses similar challenges. To contain the spread of the 
infection and to ensure the continuation of economic activities, India must 
ensure a steady supply of PPE. Since the risks faced by different individuals vary, 
the requirements for different types of PPE will be different – such as N95 for 
health workers, surgical masks for others. Apart from PPE, testing kits are 
required to contain the viral outbreak to identify and quarantine asymptomatic 
carriers and to locate hubs of community transmission. The total demand for 
PPE and testing kits will vary due to a number of social and environmental 
factors. And the supply chain needs to meet not only the initial requirement but 
also the replenishment of all these. Apart from PPE, there is also a need for more 
medical devices (ventilators, defibrillators, etc.) to assist hospitalised patients. 
Predicting these as part of a coherent ongoing disease control strategy will be 
difficult, and India will also face challenging uncertainties and difficulties in 
procuring data.  
 
To win the situation, India needs to have mechanisms in place which can make 
these estimates and guide acquisition by governments. This can ensure a 
sufficient demand for manufacturers to plan a systematic increase in capacity. 
This should ideally be done by an agency at the Union level - estimating it at the 
local level might lead to losing out on the larger picture of pandemic response. It 
might also be difficult to shift supplies from one region to another if situations 
change.  
 
The agency must constantly revise its estimates based on empirical evidence. It 
must leverage the experience of other countries. The estimates of the agency 
should be used to create a strategic stockpile for PPE and medical equipment at 
the Union level and be used by states to independently secure their own 
supplies. The Union stockpile could be stored in facilities across the country and 
used to supplement state and local supplies in case there is a second wave of 
infection or for other public health emergencies. 
 

Labour 
Recommendations: 

1. Frontline healthcare workers should be thought of as strategic assets and 
receive protections as well as monetary and non-monetary benefits.  

2. Extended health coverage and higher salaries must be provided to 
workers manufacturing PPE and other essential goods. 

 
The Second World War required millions of people to fight at the front. The 
Selective Training and Service Act was enacted in 1940 to establish the first 
peacetime military conscription in US history32. Thousands upon thousands of 
men were trained and deployed for the war. A balance between industrial and 
military needs was also maintained: an offer of deferred conscription was 
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provided to college students, educators, scientists, and those involved in 
agriculture and military industry33. 
 
During certain crises – like the Second World War and the COVID-19 global 
pandemic - the manufacturing sector is under pressure to increase production 
of essential goods. Such demand creates pressures on the labour force to work 
overtime, beyond normal requirements. Workers may be forced to work long 
hours without additional wages. However, during the Second World War, the US 
strengthened labour laws rather than diluting them, ensuring that workers were 
highly incentivised to provide support on the factory floor. 
 
For example, the National Labor Relations Act of 1935 was strengthened in order 
to protect members of unions from being removed by the employer for any 
activity related to union work. At the same time, the National Defense Mediation 
Board was established in March 1941 to ensure that disputes between labourers 
and management could be settled easily and quickly during wartime. These 
measures bolstered the confidence of factory workers, incentivising them to 
work beyond the required hours during the crisis.  
 
Of course, while these measures suited the US in the Second World War, they 
are not necessarily applicable to India. The key lesson we can take from this is 
that it is crucial to recruit, maintain, and motivate the workforce in a moment of 
crisis. 
 
Some insights can also be gleaned from the US’s recruitment of doctors and 
nurses for the war effort. During and after the Second World War, the US Army 
considered doctors to be a “force multiplier” due to their potential in reducing 
casualties due to combat activities as well as disease34. High military rank was 
provided to qualified professionals as an incentive35. Recently-qualified and 
early-career doctors were recruited, with incentives such as allowing them to 
complete their internships through service in military hospitals, and allowing 
them to follow less stringent regulations than those followed by troopers. 
Similarly, nurses were recruited in massive numbers by providing them free 
education, as well as “officers' commissions and full retirement privileges, 
dependents' allowances, and equal pay”36. Medical service provided a means to 
new career paths, as well as to an honoured position in postwar society, to many 
small-town Americans. 
 
In India today, healthcare workers (doctors, nurses, paramedics etc.), law 
enforcement officials, security personnel, delivery executives, and other 
essential service providers such as grocery store workers are at the frontline of 
tackling the pandemic. The amount of risk faced varies with occupation, but 
they are the ones ensuring the containment of the virus and continuance of 
economic activities. They need to be treated as strategic assets and incentivised 
to serve “tours of duty”, as it were, in designated COVID-19 hospitals - just as in 
a war. These could be new facilities, refurbished public facilities, or specially-
leased private facilities. Doctors, nurses, and cleaning staff who serve there 
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must be provided appropriate safety gear on top priority, perhaps using the 
strategic stockpile of PPE discussed in the previous section. They should also 
receive benefits such as healthcare and family health insurance. Early-career 
professionals could be incentivised to serve through scholarship programmes, 
while late-to-mid-career specialists could be incentivised through a system of 
honours and attractive salary packages. 
 
The rest of the labour force, especially those working in factories and large air-
conditioned office complexes, run the risk of contracting the novel coronavirus 
and turning these economically productive hubs into disease hotspots. At the 
same time, reopening the economy is crucial to ensuring that citizens can earn a 
living. Further complicating the matter is the fact that strengthening India’s 
Byzantine labour laws to incentivise the industrial workforce might 
disincentivise foreign firms from setting up facilities in India, just when capital is 
exiting China. Other ways must thus be found to incentivise the workforce. 
 
To balance the risks to lives and livelihoods, governments should provide health 
insurance to workers in the most crucial economic sectors. More private 
hospitals should be brought on board existing health insurance schemes to 
ensure that low-income households can also get treatment.  
 

Conclusion 
The COVID-19 pandemic is a crisis, but it is also an opportunity. Even before its 
onset, India’s economy was slowing down. The onset of the pandemic, with its 
disruption of supply chains and labour networks, may well push the country into 
a recessionary spiral: but this is all the more reason for India to invest in 
building a solid industrial backbone and build up capacity to restore the 
economy and become a manufacturer for the world. The flight of global capital 
away from China and the demand for healthcare equipment and 
pharmaceuticals in much of the developing world – especially countries where 
India has strategic interests, like West Asia – offer an unprecedented 
opportunity for India to do so. This document has discussed how the US in the 
Second World War offers some lessons to India today. 
 
These are summarised below: 
 
1. Improve the availability of raw materials: 

a. The Union government should announce R&D grants to incentivise the 
production of scarce inputs or the development of alternative inputs.  

b. The Union and state governments should enter into advanced purchase 
agreements to ensure the production of critical equipment. 

 
2. Ensure the circulation and development of designs and ideas:  

a. The Government should reduce entry barriers to industries in order to 
leverage manufacturing expertise between sectors. If, for example, a 
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manufacturer that does not normally produce healthcare equipment is 
facing difficulties in securing designs or in securing accreditations, it 
must identify and reduce the bottlenecks. 

b. The Government can promote the cross-pollination of expertise between 
sectors through facilitating approvals/licenses for a fixed duration. 

 
3. Create and maintain demand: 

a. Governments should develop estimates of the extent of medical 
equipment and PPE required at the state and district level. These should 
be used as an indicator to enter into advance purchase agreements with 
manufacturers for medical equipment and PPE supplies 

b. A strategic stockpile of medical equipment and PPE supplies should be 
created at the Union level, with storage facilities across India to ensure 
quick distribution in case of a public health emergency. The strategic 
stockpile will only be used to supplement the state and local supplies.  
States are free to procure their own supplies as per their assessment of 
their needs. 

 
4. Incentivise the workforce:  

a. Frontline healthcare workers should be thought of as strategic assets and 
receive protections as well as monetary and non-monetary benefits.  

b. Extended health coverage and higher salaries must be provided to 
workers manufacturing PPE and other essential goods. 
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