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1. Introduction 

Social media feeds have been flooded with appeals and requests for oxygen products from all 

parts of India. Over 296 days leading up till March 1st, 2021, 10.2 million COVID-19 cases were 

reported in India. From March 1st, 2021, till today, the count has risen to just under 30 million, 

or a nearly 200% rise in cases over 80 days. Over this period, the demand for oxygen cylinders 

was estimated to have risen by 6-8% every day.  

 

These grim figures indicate a bleak outlook, yet India is recovering from the second wave. 

Cases, which were elevated due to mismanagement of oxygen supply and demand and a lack 

of communication between important parties, have been on a steady decline, as we head into 

what the experts are calling ‘the end of the second wave.’ 

However, India still can’t breathe easily. Talks of an impending third wave have begun doing 

rounds among expert circles. This wave has the potential to be equally devastating, expected 

to target mainly children and adolescents.  

With this context, #CovidActionCollab set up a roundtable discussion with experts from 

different sectors on June 5th, 2021. Our goal behind this talk was to understand the lessons 

gained from the first and second wave, how oxygen demand is shaping up today, what are the 

main challenges that lie in the safe procurement and distribution of oxygen, how we can start 

preparing for the third wave and find a sustainable, long term solution. Below is a summary of 

our main topics of discussion. Please find a landscape overview of Oxygen ecosystem. 

https://covidactioncollab.org/
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2. Dynamic Medical Oxygen Demand and Management of Oxygen 

Products 

How do we facilitate dynamic medical oxygen demand requirements, particularly in remote 

regions? Using district-level offices for distribution and technically proficient cadres for the 

maintenance of oxygen products may be the key tenets. 

Dr. Ranjendra Bharud saw it coming. The district collector of a tribal area located in 

Maharashtra built a liquid oxygen plant in September 2020, a time when COVID-19 cases were 

on a decline. In January of this year, he set up 2 more plants. Did he see this coming, while 

other bureaucrats didn’t? It seems so, given the staggering level of medical oxygen needs, and 

the lack of a proper infrastructure to facilitate these needs. So, then we ask, how can we begin 

to solve this? Specifically, how can oxygen be facilitated to all parts, urban and remote, and all 

hospitals, small and large, in such a huge country?  

Moreover, one of the main concerns post facilitation is the maintenance and repair needed to 

ensure returns from these products. Dr. Vinod Kumar Anand, Head of Health at Save the 

Children India wrote in an August 2020 report that there are two main drawbacks in the use 

of oxygen concentrators: “the need for a reliable, regular power supply and regular 

maintenance.” From these reports, it is evident that fulfilling oxygen needs doesn't end at 

oxygen supply. It extends to regular maintenance and, in the long term, education.  

There are over 700 districts in India. Getting oxygen supplies to each one is a major challenge. 

Further, many smaller hospitals, located in remote areas, lack knowledge on the appropriate 

usage and maintenance methods of many oxygen products. This problem is relatively 

newfound, therefore not a lot of activity has been done in this area, though it is a dire 

requirement. Here are some major challenges and possible mitigation towards achieving this 

end-to-end system that were discussed in the roundtable: 

2.1 Panel members 

We had 6 Panel members discuss their activities in this sector: 

● ACT Grants sourced oxygen related equipment and works with Mirae Assets India. They 

have supplied 50,000 orders of cylinders. 

● COVIDRural, which focuses on rural regions of India, gathers demand for oxygen 

resources in these areas. This demand data is then communicated with governmental 

agencies, bureaucrats and volunteers on the ground who can respond. Through this 

process, they have facilitated 900-1000 oxygen cylinders. 

● UNICEF is supporting various State Governments in the areas of Oxygen Generation Plants, 

Supplying of Oxygen Concentrates and other medical and testing equipment.  

● SIDF along with its network is supporting the supply of 1000 oxygen cylinders to 

Government hospitals.  

● Plan-India is supporting in setting up Oxygen Plants in Telangana. 
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● #CovidActionCollab has been working with various partners to procure 300 concentrators 

along with PPE kit provisions.  

● PATH provides technical assistance of strategizing around Oxygen space ( where to invest 

on in PSA plants, liquid oxygen, oxygen cylinders, basically strategizing their oxygen eco 

systems). 

● Clean Bangalore Initiative works with hospitals and providing Oxygen Concentrators for 

rent and food to Government hospitals. 

● University of Chicago Trust works with the data on PHC that would scale up oxygen 

supply in PHCs and rural areas. 

● Rockefeller Foundation has been working in building Renewable Energy connections 

with the health systems as well as related requirements from the Energy perspective. 

● Indian Institute of Science (IISc) is working towards modular solutions and renewable 

energy models for oxygen supply in rural areas and providing reliable power supply. 

● Institute of Social Responsibility and Accountability (ISRA), LabourNet, InfoSystems 

are other critical partners who contribute in providing support in the Oxygen landscape. 

 

2.2 Potential challenges  

Faced by these stakeholders during their current efforts and some we foresee as we employ 

distribution and maintenance strategies: 

Storage of oxygen products during and post the second wave: given the medical 

benefits of the products, adequate care must be taken. For example, the oxygen 

concentrators already, present states have an 8/12approach. These equipment’s 

are fairly new, yet the numbers are very low. A customs data study states that 

there are only 3.5 lakh oxygen concentrators currently present. Keeping in mind 

the requirement of oxygen increasing our panellists discussed the need for 

Argon, an element that aids in longer-term storage of medical oxygen.  

 

Organizational units: conducting an operation on a scale as large as this requires 

heightened communication levels. Discussions emphasized the needs for 

governmental and non-governmental organizations to achieve synergy and help 

supply ‘meet’ demand. Looking forward to the third wave, modifications will need 

to be made to existing ICU units and COVID care products to make them well 

suited for the younger population. At present 35 cities have Oxygen generation 

plants. This will require seamless communication lines between the governmental 

agencies and hospitals.  
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Distributing oxygen plants at a district level: PSA units and plants are not required 

at all hospitals, but the GOI has stated that PHCs should have at least 1,00,000 

Oxygen generating plants. They are also creating critical centres and ICU units 

Distributing them to smaller hospitals can create gross mismanagement 

problems and also represent an inefficient use of space and resources. Instead, 

distributing these plants at a district level, where hospitals can use transport units 

(such as concentrators or cylinders) to collect oxygen units as required can act as 

a more sustainable solution. Setting up such plants is a big challenge thus far.  

 

 

Extending district-level centres to include COVID centres (to ease load of smaller 

hospitals in particular) is proving to be a challenge. It has also been hard for 

isolation centres to be present in each village to control spread and manage 

oxygen products better, according to the panellists. 

 

2.3 Mitigating challenges 

To mitigate these challenges, we recommend the following, based on learnings from the second 

wave: 

Public Health Centres (PHCs) and Community Health Centres (CHCs) can play 

major roles as centre points for the distribution of oxygen products, similar to a 

hub and spoke model. Products such as PSA units, cylinders and concentrators 

could be supplied to such facilities, through which the demands of districts and smaller regions 

can be indirectly met.  

Mapping of medical equipment and decide which are the key equipment’s and what kind of 

personnel requirement, staffing solution, capacity building from the point of view of certifying 

that not only the equipment but also the equipment set up works and produces the desired 

outcomes  

Apart from such facilities, there is still a growing need for structures that can act as decision-

making authorities for aligning availability and demand points for resources. It is vital that such 

structures analyse the constraint on current resources and allow for smart allocation among 

areas and communities based on factors such as population, cases, remoteness, and external 

conditions.  
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2.4 Key learnings for 3rd wave 

Taking our learnings one step further, we are preparing a plan to tackle the upcoming third 

wave: 

Anticipating needs is vital: given that the third wave is expected to hit children 

and adolescents the hardest, mobilizing hospitals from now onwards is vital. 

Factors and innovations such as paediatric ICU units and child-friendly oximeters 

and masks can be considered.  

2.5 Technical support for troubleshooting Oxygen products 

To ensure that our distribution efforts provide sustainable returns (in the form of treatments) 

we have identified the following opportunities to ease the processes of maintenance and 

repairs: 

Building standardized protocols that can educate personnel on the maintenance 

and regulation of oxygen products (particularly the appropriate use of oxygen 

concentrators). These modules can be shared with local groups, CHCs, PHCs and 

NGOs which can distribute to members as required. 

 

Gathering personnel who can study modules extensively and educate hospitals 

and centres requiring such knowledge. These need not be technicians; they may 

be trained staff or volunteers. 

 

 

Technicians will be required to perform on-site repairs and for large-scale 

maintenance work. Service centres can be used to facilitate these technicians with 

required parts and materials for repairs.  

To undertake training and capacity of technicians for PSA plants through Ministry of Skill 

Development and IIT Kanpur and naval Dockyard Vishakhapatnam. Currently 85 candidates 

being trained as master trainers and will training hospitals at district levels 

2.6 Future course of action 

Continuing our efforts within this sector, here are some future steps we have planned to 

undertake: 

Triangulating needs and demands from locations and strengthening coordination between 

PHCs and CHCs, particularly in rural regions. This process will help locate districts and areas 

with the greatest needs and allow smooth operations of PHCs and CHCs in distributing 

products in the area. The proposed locations to begin in are Tamil Nadu, Andhra Pradesh and 
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Karnataka as CAC does have presence in these locations, which could allow swift 

implementation. 

 

We need to look at the process of prioritizing the processes. For utilizing resources 

optimally, planning is required while at the same time keep in mind future 

expenses. 

There is a dire need for defining a road map for the various models which require 

use of Oxygen as the oxygen ecosystem has multiple partners ranging from how 

to develop coordination between these players to patient requirements and 

identifying and maintaining the balance all these stakeholders. Building and 

installing PSA/oxygen generators in at least 2-3 CHCs in select districts Potential funders and 

implementation partners: Noora Health, Cipla Foundation, Pratham, AKRSP. 

 

 

Develop guidelines and technical specifications for child-friendly oximeters & masks, 

along with taking help from the health teams within our network/collaborations 

 

 

 

Encompassing all these recommendations is the need to check with current 

suppliers/manufacturers on turnaround times for production and then coordinate 

these times with demand estimates to facilitate demand towards regions. This step 

is one of the most vital and is intertwined within the smooth operations of the rest 

of the steps.  

 

 

Provide training of oxygen equipment usage for administrative and paramedic staff 

at PHCs, CHCs and health facilities at selected (remote) districts. 

 

 

 

Deploy technical service cadres at each unit: 

● 1 technical service cadre administered per unit in each district. 

● 1 unit or 1 service cadre can cater to a cluster of ~10-15 health facilities per 

district. 

 

3. Role of Oxygen demand data in solutioning 

To meet the flux of oxygen demands in different regions, data and active monitoring of 

communities is vital. 
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Data has become an increasingly valuable asset. And the value of such an asset increases in a 

region as large as India.  

To ensure a swift decline in the second wave and a relatively smoother third wave, a 

comprehensive database is required; one in which suppliers, financers and demand for oxygen 

products can co-exist and create a smoothly functioning system which matches demand and 

supply. Collecting such rich data and using it to create forecast models is extremely vital.  

The University of Chicago Trust has provided us a valuable example of how such data can be 

collected and potential insights that could be gathered from it: 

● The organization has collected data on PHC scaling in rural areas: this can prove to be very 

important to mobilize PHCs as ‘oxygen-gathering centres’ and as facilities that ease 

caseload pressures on remote areas. Such data can therefore prove valuable to help scale 

up oxygen supply in PHCs and rural areas.  

 

Using these efforts as a guiding point, we have established a framework to collect such data: 

 

Monitoring communities: There is a need to monitor behaviours of communities 

to predict requirements that can arise in the future and ensure readiness of both 

rural and urban areas. Management and Tracking can be undertaken through 

Integration with solar panel, Data Mapping of CHC and support can be undertaken 

by monitoring communications and technology used in the processes 

 

 

An analogous operation was conducted in the Dharavi region 

of Mumbai, Maharashtra where accurate data modelling 

prevented a large-scale outbreak. The data monitored 

behaviours in the slums, major gathering points and potential 

areas where an outbreak could originate. This data was used to 

create a prevention and response plan.  

 

 

 

Realtime data: Given the dynamic, fluctuating demand patterns that have 

originated thus far, it becomes important to gather real time data on the 

availability of oxygen products, beds, hospital equipment and other factors 

involved in treatments. Such data can be used to create an active database 

connecting suppliers with areas of demand, largely automating procedures of 

facilitation of products. Such a system would be particularly relevant in areas with larger 

demand and supply levels, where matching individual cases would just not be conceivable 

with any number of workers.  

  

This image showcases the vast efforts taken to collect 

valuable data from Asia’s largest slum. (Source: The Indian 

Express) 
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3.1 Potential challenges 

Challenged we foresee in collecting such data, including the need for an active, dynamic 

database to store the ever-changing data: 

While there were many ideas discussed on how rich data can be mobilized, it is important to 

acknowledge that gathering such data remains a huge challenge. One of the points of 

discussion, mentioning the need for a real-time database, has been proven to work excellently. 

Mumbai’s implementation of ‘war rooms’ in each district, with data being fed from the BMC, 

has created such dynamic oxygen dashboards. However, for any non-governmental agency to 

gather such data would be time-consuming and, in many cases, non-conceivable.  

Therefore, a major challenge in this sector remains the collection of comprehensive data, from 

a small-scale community level to large-scale state level data.  

Some states haven’t signed up for this and seem to be handling independently; number of 

people deployed for maintenance seems to be very low – e.g., public system – PHC to district 

hospital level - the number is 150 (assumption is that 10% of the equipment will go spoilt) 

Number of people deployed is low and too many equipment’s (mismatch to what company 

sold the equipment to what happens when there is a breakdown) 

3.2 Mitigating challenges 

To tackle some of these challenges, here are some long-term objectives we have set: 

● Collecting data from facilities on supporting infrastructure for oxygen products, 

equipment, supply chain and other sectors. 

● Collecting data on preparedness plans from suppliers, partners, and large stakeholders: 

this can help in establishing time frames, supply chain availability and improve 

coordination between different parties. 

● More than demand estimation, the information can be used for deciding which kinds of 

O2 equipment would be feasible to deploy in the locations for the long run. 

Primary data collection methods continue to be through surveys. This method allows us to 

reach a wide number of stakeholders, makes responses accessible and easier to fill for the 

respondents and allows data collection and storage to be integrated with repositories in which 

data can be contained. There is also a process of Insights collection which looks into what is 

working not working remotely by getting performance on a mobile data important. 

 

4. Technologies and innovations for sustainability 

From existing data, one thing has become abundantly clear: the demand for oxygen is unlike 

the demand for any other product. Not just is it a severe necessity, but the demand is growing 

at a meteoric rate.  
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While we discussed the use of data in procuring, distributing, and maintaining the oxygen 

products, one overarching theme of the discussion was that existing technologies weren’t 

going to cut it. To reach the smallest, most remote regions, new technologies were required. 

A new level of innovation is demanded by the current crisis. We had some very interesting 

discussions in this area: 

4.1 Incentivizing Innovation 

C-Camp has taken some major steps to incentivize such innovations: 

● C-Camp: deployed innovation accelerator program through which indigenously built 

oxygen concentrators and bio-solutions have been devised. These innovations focus on 

support for rural communities. 

4.2 Reliance on modern technologies 

Technology and innovations go hand in hand, and so a majority of the innovations will be reliant 

on some modern technologies:  

 

Remote diagnostics through Internet of Things (IoT) solutions: enabling processes 

through innovations in the fourth industrial revolution can allow for support to 

reach the most remote parts of the country. 

 

 

Uninterrupted power supply: as a lot of oxygen products require a large and 

uninterrupted electricity intake, such a provision is needed particularly in remote 

areas where electricity is scarce to begin with.  

 

Modular PSA systems: In line with earlier discussions on enabling district-level 

supply of oxygen, using modular PSA units, which can act as ‘fuel stations’ for 

oxygen transporting units, can allow oxygen to reach remote parts. Such units 

would act as a ‘fill-up’ station for medical oxygen, which can then be transported 

to different areas and hospitals, without the PSA unit itself needing to be 

transported.  

 

Establishing concentrators as a short-term apparatus and cylinders as long-term 

solutions: this change in mindset is required due to the maintenance requirements 

and longevity of oxygen among transport units. Discussions have suggested that 

concentrators, which are being used as short-term and long-term solutions to 

shortages are not sustainable.  
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Procuring sturdy 10 LPM oxygen cylinders also for deployment; IOT, tracking of sources and 

etc; connecting oxygen generation through solar energy which virtually makes oxygen 

production free; developing hub and spoke model for PSA plants 

4.3 Future course of action 

Since technologies take time to develop, we have laid out a long-term roadmap to implement 

new technologies as they are developed and accelerated: 

 

Identify cutting-edge innovations related to the field of oxygen and link them to 

specific stages of the oxygen delivery process- it is important to identify these 

innovations early and accelerate the production and distribution of them 

 

 

Related to the maintenance and repair of oxygen products, a comprehensive and 

dynamic mapping tool can identify technicians and servicing experts. Further, a 

similar mapping tool can help establish innovative ‘hubs’- regions where 

innovations related to medical oxygen are developed. Such a tool can identify the 

regions which the innovations can directly affect (create radii of effectiveness for all 

innovations). 

 

 

To tackle regulations and policy changes that impact the implementation of 

innovations, webinars and conferences can be set up. An example of an existing set 

of regulations are the National Accreditation Board for Hospitals and Healthcare 

Providers (NABH) which maintains quality services in hospitals. 

 

Overall technical assistance of strategizing around Oxygen space (where to invest on in PSA 

plants, liquid oxygen, oxygen cylinders, basically strategizing their oxygen eco systems; Some 

of the donors are directly setting up PSA plants in some of the states. 

 

5. Efficient communication, coordination, and collaboration with 

Govt. agencies 

To integrate all our efforts into a comprehensive response against the virus, efficient 

communication lines are required. In a country as large as India, it therefore becomes important 

for a partnership between private and governmental sectors to be formed. 

For any line of discussion to be implemented into a strategy, there is one vital element 

required: communication. For a country as large as India, sufficient communication lines are 

required to carry out operations as large as these.  
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To this end, panellists discussed how such systems could be built: 

5.1 Significance of reliability in crisis 

UNICEF, a large organization, has set up partnerships to set up reliable communication lines: 

● UNICEF uses its global influence to partner with organizations such as Oxfam to push 

COVID-related parts and equipment to areas in need.  

5.2 Increasing role of Government agencies 

Synergy between private and public stakeholders can help achieve a coordinated response 

mechanism: 

 

For any comprehensive effort to push supplies to be effective, it is important to 

coordinate with local governmental authorities. These include panchayats (for 

villages), municipalities and governmental corporations.  

Apart from coordination with authorities, discussions brought up ideas including setting up a 

Governmental & Civil Society organization unit in each unit. The primary objective of this unit 

would be to manage and ensure oxygen equipment reaches rural areas. Setting up such offices 

can ease implementing any processes, rather than having one centralized body. Referring to 

the efforts of places such as Mumbai, where instead of having a centralized war room for the 

whole city, the BMC created war rooms for almost each district, easing workflow and 

segmenting tasks. A similar model could be implemented.  

Objectives around maintenance and key actions related to it specifically operations (especially 

larger equipment like PSA plants that are being set up in hospitals). Each district will have at 

least half a dozen PSA plants – from 0 to 6 will be a major operational obstacle and we need 

to see which cadre of people will service these  

People are saying that PSA plants are coming with Warranty and vendors (St. Stephens 

Hospital Delhi – Tis Hazari) vendors are giving warranties without any mechanism on how the 

maintenance is going to happen                                                                         

Several models coming in – especially the PSA units where absorption/ desorption takes place 

are generally shipped in from overseas because the material was not available in the country. 

The balance of plants probably in times to come we may get into serious issues about how to 

map performances    

24 states have signed up for maintenance and there are 6 companies that are doing 

maintenance (Kirloskar). A fairly detailed database is available focussing on the public health 

system can make a call at a toll-free number and expect a good turnaround time for their 

equipment. 
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5.3 Communication is a mandatory sustainable medical infrastructure 

Looking ahead, communication lines are necessary for sustainable medical infrastructure, and 

we have outlined some step that can be taken to achieve these: 

 

Setting up Pandemic/Disaster Preparedness Units that are composed of 

government and private stakeholders. This can help achieve synergy in a united 

response plan and recovery plans. 

 

 

Oxygen units established at a district level can be connected to the District 

Disaster Management Authority (DDMA) which can integrate response processes 

from different stakeholders to present a unified response.  

 

 

Establish tech-enabled communication channels between major government 

and private stakeholders. 

 

 

Such communication systems are particularly important for providing products to facilitate 

demand from rural regions, which may be ‘under-the-radar’ of many private organizations. 

These systems can also allow sensitive demand information, procured from governmental 

agencies and districts, to be shared with private organizations.  

6. To achieve the landmarks we aspire, we seek collaboration 

The oxygen crisis is reaching a tipping point. While the shortage of medical oxygen supply was 

present in the first wave, it was not as amplified as it was in the second wave. Through our 

discussion, we have taken away some key areas of support through which the infrastructure 

needed to achieve equilibrium in the medical oxygen market can be strengthened. The 

forthcoming third wave, which is forecasted to impact the younger population greatly, must 

be taken seriously. The need for medical oxygen must be taken seriously. The lessons from the 

devastating second wave must be taken seriously. 

We have begun our efforts to strengthen the medical infrastructure of hospitals, PHCs, CHCs 

and other facilities along the lines of the segments mentioned above. Further efforts and 

support, particularly towards remote regions is a serious requirement. We are actively 

working towards the delivery on maintenance and preservation of Oxygen equipment 

and welcome support and collaboration. 

 

  

  

  

 
 

For any contributions or support, please contact us here. 
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7. Appendix 

7.1  Hyperlink to roundtable discussions 

 

Here is a link to our comprehensive matrix detailing the discussions from the roundtable.  

 

7.2  List of partners, Core Group and Supporting organisations 

 

  

Response Areas 

Partners Core 

Group 

Support/Advisory 

Securing access to 

oxygen products 

to meet dynamic 

demands 

ACT Grants, 

COVID Rural, 

ISRA, CAC, 

InfoSystems, 

SDIF, Plan India, 

CBI, PATH 

ISRA IIC/UChicago Trust, 

UNICEF, 

Maintenance, 

Storage & 

Preservation of 

oxygen products 

- LabourNet, 

Ram, CBI, 

PATH 

UNICEF, ISRA, PATH 

Innovations & 

Product 

Optimizations for 

improved oxygen 

access 

IISc, C-Camp, 

Rockefeller 

Foundation, 

PATH 

IISc, 

LabourNet, 

Ram 

IIC/UChicago Trust, 

UNICEF, ISRA 

Evidence-based 

planning and 

action (including 

data collection 

and modelling) 

UChicago Trust, 

Swasth Alliance, 

PATH 

CBI LabourNet, UNICEF 

Government 

Engagement, 

Coordination and 

Technical Support 

UNICEF, PATH UNICEF, 

LabourNet 

IIC/UChicago Trust, 

ISRA  

https://docs.google.com/spreadsheets/u/0/d/1DGBlDKm6eyVx6fMYBMeVVKB_BKedwlR8Yg8NuoJ2ycs/edit
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