
Frugal innovations and COVID-19

1. MY UNDERSTANDING 

OF FRUGAL INNOVATION

2. LESSONS FROM COVID-

19 FRUGAL INNOVATIONS

3. YOUR EXAMPLES AND 

THOUGHTS



What do I do ?

◦ 2018-Current: Honorary Senior Lecturer at Imperial, Senior Lecturer 

at Queen Mary and Associate Scholar at Oxford

◦ 2014-7: Ex-Research Fellow in Frugal Innovation at the Institute for 

Global Health Innovation. 

◦ 2009-14: PhD research at Oxford was on innovation, strategy, and 

entrepreneurship.

◦ My background from Pakistan as developing country motivated me 

to focus on leveraging innovation in healthcare sector.



Articles on Emerging Trends in Innovation
Figure 6.1 in Bhatti et al (2018)





2 Rooms-1 Cooler



https://pci-360.com/plastic-bottles-as-inhaler-spacers-improving-the-effectiveness-of-healthcare-using-
clinical-skills/

Spacers can be hard to find 

in low- and middle-income 

countries. But you can make 

a perfectly good one for free 

from something that 

otherwise litters the 

environment everywhere: a 

small, empty, plastic drinking-

water bottle.

https://pci-360.com/plastic-bottles-as-inhaler-spacers-improving-the-effectiveness-of-healthcare-using-clinical-skills/


Examples

◦ GE
◦ https://www.youtube.com/watch?v=yB47wx-b6sY

◦ https://www.youtube.com/watch?v=TBjvCU9tdfQ

◦ Narayana

◦ https://www.youtube.com/watch?v=xmHXOcgvCdo

◦ https://www.youtube.com/watch?v=L15fD477Pio&t=138s

◦ Aravind
◦ https://www.youtube.com/watch?v=3cjnNPua7Ag

◦ Arbutus
◦ https://vimeo.com/116393761

◦ Hernia Mesh

◦ http://www.bbc.co.uk/news/av/health-24397202/mosquito-nets-used-
in-hernia-repair

https://www.youtube.com/watch?v=yB47wx-b6sY
https://www.youtube.com/watch?v=TBjvCU9tdfQ
https://www.youtube.com/watch?v=xmHXOcgvCdo
https://www.youtube.com/watch?v=L15fD477Pio&t=138s
https://www.youtube.com/watch?v=3cjnNPua7Ag
https://vimeo.com/116393761
http://www.bbc.co.uk/news/av/health-24397202/mosquito-nets-used-in-hernia-repair


$10K vs $1000

https://www.youtube.com/watch?v=yB47wx-b6sY

https://www.youtube.com/watch?v=yB47wx-b6sY




Development and Diffusion

◦Needs and ideation locally identified in developing 

countries

◦But draw from best practices in other sectors, 

innovations, and from developed countries

◦ Scale up in mostly developing countries
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Frugal is not Cheap

Experimental

Suboptimal
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Figure 4.3c in Bhatti et al (2018)



http://www.jaipurfoot.org/what_we_do/prosthesis/stanford_jaipur_knee.html#.UihcStKPPHQ

https://www.youtube.com/watch?v=GTyw-EsB3tg

http://www.jaipurfoot.org/what_we_do/prosthesis/stanford_jaipur_knee.html
https://www.youtube.com/watch?v=GTyw-EsB3tg


Image source: Bhatti et al, 2018. Frugal Innovation – Models, Means, Methods. Cambridge University Press. 

Cheap

Frugal Luxury

Experimental

Figure 4.3b: Price-performance space for frugal innovation ©Remotion

(Adapted from and used with permission)



Figure 4.3a: Development from Jaipur Knee to 
©ReMotion Knee (used with permission)



Definitions of Frugal Innovation 
from varying perspectives

Institutional perspective: Frugal innovation is 
viewed as a purposeful systematic change on 

how development can be best achieved within 
specific social contexts. This contributes to it 
developing as a new field (field formation).

Process-related perspective: Frugal innovation is 
viewed as a set of tasks or actions to redesign 
products and services and reconfigure value 

chains to improve efficiency and create value for 
inclusive markets.

Functional perspective: Frugal innovation focuses 
on how the outcomes are used and for what 
purpose. For instance it may mean to satisfy 
unmet needs (user driven), become more 

efficient (efficiency driven), solve social problems 
(social driven), or solve wicked problems for 

underserved markets (challenge driven).

Operational perspective: Frugal 
innovation involves means and ends to 

do more with less for many.

Conceptual 
definition

Theoretical 
definition

Operational 
definitions

Image source: Bhatti et al, 2018. Frugal Innovation – Models, Means, Methods. Cambridge University Press. 
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“Means and ends 

to do more with less 

for many.”
(Bhatti and Ventresca 2013)



Frugal 
Innovation

process entails 
means and 

ends to

do more 

with less

for many

Affordability

Adaptability

Accessibility

Reduced resources, price

As good or better performance 

Widely accessible, scalable, 
meets needs of unserved

Bhatti et al, 2018

Definition of Frugal Innovation 



Frugal Innovation Dimensions

Bhatti © 2016

Cost

Context Scale
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Surgical and Household Drill

Bosch Drill:
Same speed

Same torque

Lightweight

Bosch Batteries:
Longer lasting charge

Longer life

Very low cost

https://youtu.be/YbWD6u5O45g

https://youtu.be/YbWD6u5O45g




Affordability
Incumbent Innovation

At the national level, if the NHS 
were to replace all incumbent drills 
with similar offerings this could cost 
£115 million. 

(approximately 5000 at estimated cost 
of £23K per drill)

However, if all of NHS 
providers were to move to the 
Arbutus Drill Cover System it 
could cost as little as £7.5 m.

(estimated cost per drill £1500)

At the hospital level, the total cost 
to equip and maintain surgical drill 
equipment for two theatres over 5 
years would be £324 500. 

(11 drills at £23K per drill with annual 
battery replacement for years 2–5)

While Arbutus Drill Cover 
System would be £47 993. 

(2 drills+2 saws; 22 initial linens; 
14 p.a. replacement linens and 4 
replacement batteries per drill for 
years 2–5).

94% 
saving

85% 
saving



Adaptability

• Off the shelf components

• Modular design for attachments

• Reusable, washable option for LMICs

• Disposable covers for HICs

http://arbutusmedical.ca/

http://arbutusmedical.ca/


Accessibility

NEED

• 5 billion people around the world 
don't have access to safe surgery

• 2 billion of whom don't have access to 
surgery at all

• 25 million people are injured every 
year due to road accidents.

• 5.8 million die annually as a result of 
their injuries

• 10% of the world's deaths are due to 
accident related injuries

PROGRESS

In 5+ years

• 53,000+ human patients

• 38,000+ animal patients

• 36+ Countries

http://arbutusmedical.ca/

http://arbutusmedical.ca/


Frugal innovations and COVID-19

https://www.nature.com/articles/s41591-
020-0889-1.epdf

https://ssir.org/articles/entry/frugal_innovatio
n_for_todays_and_tomorrows_crises

https://www.nature.com/articles/s41591-020-0889-1.epdf
https://ssir.org/articles/entry/frugal_innovation_for_todays_and_tomorrows_crises




Reuse

◦ This entails finding available but outdated resources and using 

them in new ways without requiring much alteration.

1. Hydroxychloroquine and chloroquine—drugs from the 1950s that 

have grown largely ineffective in treating malaria—provide one 

example.

2. Dexamethasone, another globally available and affordable drug in 

use since the 1960s, was the first to be found clinically effective in 

treating COVID-19.

3. Creative solutions include using a hole puncher and overhead 

transparencies, resources designed for a pre-digital era, to make 

protective shields.

https://www.bbc.co.uk/news/health-53061281
https://www.crownvisor.com/
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Repurpose

◦This involves altering a currently valuable resource to serve 

an originally unintended purpose.

1. France's high-speed trains have been repurposed into 

ambulances to transport COVID-19 patients to less busy 

hospitals.

2. Indian and Pakistan railways have turned their trains into 

intensive care wards, which can move to keep up with the 

spread of the virus.

3. In Senegal, researchers repurposed a Dengue fever test kit to 

develop a $1 coronavirus version that gets results in just 10 

minutes. 

https://www.ft.com/content/619bd7b0-7424-11ea-95fe-fcd274e920ca
https://www.abc.net.au/news/2020-04-08/india-plans-to-convert-trains-into-hospitals-amid-coronavirus/12126104
https://www.voanews.com/science-health/coronavirus-outbreak/pakistan-railway-converts-train-cars-covid-19-isolation-units
https://www.aljazeera.com/news/2020/04/senegal-trials-1-covid-19-test-kit-200428132313740.html
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Recombine

◦ This describes the mixing of resources, processes and practices.

1. In Britain, the OxVent initiative by Oxford University and King’s College 
developed a ventilator by recombining off-the-shelf components already in 
the NHS’s supply chain. 

2. In New York, the capacity of individual ventilators has been multiplied 
several times with 3D-printed connectors that split the oxygen from a 
ventilator into several streams that can simultaneously treat multiple 
patients. 

3. In another example, more than a million volunteers recombined 
their personal computer processing power into a network—which 
was notably more powerful than the fastest traditional supercomputer—to 
sequence coronavirus protein structures.

http://www.ox.ac.uk/news/2020-03-31-ventilator-project-oxvent-gets-green-light-uk-government-proceed-next-stage-testing
https://abcnews.go.com/US/york-approves-ventilator-splitting-allowing-hospitals-treat-patients/story?id=69816167
https://foldingathome.org/covid-19/
https://www.theguardian.com/technology/2020/apr/15/volunteers-create-worlds-fastest-supercomputer-to-combat-coronavirus


Recombine

◦ This describes the mixing of resources, processes and practices.

1. In Britain, the OxVent initiative by Oxford University and King’s College 
developed a ventilator by recombining off-the-shelf components already in 
the NHS’s supply chain. 

2. In New York, the capacity of individual ventilators has been multiplied 
several times with 3D-printed connectors that split the oxygen from a 
ventilator into several streams that can simultaneously treat multiple 
patients. 

3. In another example, more than a million volunteers recombined 
their personal computer processing power into a network—which 
was notably more powerful than the fastest traditional supercomputer—to 
sequence coronavirus protein structures.

http://www.ox.ac.uk/news/2020-03-31-ventilator-project-oxvent-gets-green-light-uk-government-proceed-next-stage-testing
https://abcnews.go.com/US/york-approves-ventilator-splitting-allowing-hospitals-treat-patients/story?id=69816167
https://foldingathome.org/covid-19/
https://www.theguardian.com/technology/2020/apr/15/volunteers-create-worlds-fastest-supercomputer-to-combat-coronavirus


Rapidity
◦ In the face of a fast-moving virus that becomes exponentially deadlier 

the longer it goes unchecked, interventions that move more quickly will 
be more useful.

1. For instance, the British government provided a list of specifications for the 
manufacture of a ventilator system – the Rapidly Manufactured Ventilator 
System (RMVS). 

2. The government fast-tracked regulatory approval of a design from the 
VentilatorChallengeUK, a consortium of more than 20 organizations from 
around the world, and placed orders for 15,000 devices.

3. The consortium's approach to reuse existing production 
capacity, repurpose one of its member's existing anesthesia products, 
and recombine members’ individual sector-specific strengths led 
to rapid regulatory approval and the capability to scale up production for 
faster delivery.

https://www.gov.uk/government/publications/coronavirus-covid-19-ventilator-supply-specification/rapidly-manufactured-ventilator-system-specification
https://www.ventilatorchallengeuk.com/
https://www.gov.uk/government/news/new-ventilator-challenge-devices-arrive-in-uk
https://www.penlon.com/Blog/April-2020/UK-Government-Orders-15,000-ESO-2-Ventilators
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Frugal is here to stay

◦COVID-19 has affected the whole world. In fact, as official 

numbers stand, wealthier countries seem to have the largest 

number of cases. 

◦Everyone, everywhere have turned to solutions that reflect frugal 

innovation principles. 

◦ Frugal innovation—with its highly collaborative nature and its 

ability to make the most of limited resources—can help to build a 

more inclusive, secure, and sustainable future. 
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Mentimeter questions

1. Have you come across COVID-19 frugal innovations?

2. Where have you seen these?

3. Describe some of the innovations

4. Which 4Rs relate to your innovations?



APPENDIX


