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To meet this 
change

enterprises need to invest in 
supporting the digital paradigm



Global spending
on digital transformation will reach 
$6.8 trillion by 2023 equivalent to 
GDP of 2 continents   

- IDC

202x truly a “TechDecade”



While we are 
doing all this

are we doing it 
responsibly?









• These are the emissions due 
to the servers, data storage, 
sensors and devices

Hardware 
Emissions

• These are the emissions due 
to how software is 
developed and used 

Software 
package

Emissions



Is it true?
The way software 
is designed affects 

the carbon 
emissions?

Let’s See an Example



4% Share of digital in global carbon emissions
Projected to be 8% by 2025
55% of it is driven by creation & usage



- University Research in Portugal

A program written in 
Python consumes 

75.88 times more energy 
than a program written in C

- University Research in Portugal



Training an AI model 
produces 

CO2 equivalent of ~5 
times the lifetime 
emissions of a car
- MIT Technology Review



Bitcoin’s annual electricity 
consumption is more than 

three times that of New Zealand

- Energetics.au



How many trees to be planted per year to 
offset effects of data generated in US?



Carbon offsetting is not enough



There is a pressing need to 

relook at software 
engineering practices 

to curb the overall carbon 
footprint.



Reduce

Reuse

RecycleReview



Start by asking these 5 questions

1. Do we really need these features? 

2. Can we remove the low priority ones?

3. Is similar feature available else where?

4. Can I share the developed feature with others?

5. Do we really need  the software “Always ON”?

And then follow Green Software practices



1. Move to 
Cloud
Opting for a cloud server 
which is based 100% on 
green energy instead of an 
on-premise server that is 
powered by non-green 
energy can reduce carbon 
emission by up to 70%



2. Change in 
Architecture
Moving towards event-based 
computing, serverless 
computing, containerization 
can reduce the response 
time, increase efficiency and 
reduce the carbon footprint



3. Coding/ 
Language 
Preferences
Code restructuring, reducing 
the lines of code, making the 
right language choices can 
reduce the CPU runtime and 
result in reduction of energy 
consumption



4. Database 
design
Delete unnecessary data while 
using data life-cycle policies. 
Prevent data movement across 
network boundaries as much as 
possible.



5. Carbon neutral 
solutions

When buying 3rd party 
software packages, check 
for their emissions data and 
choose carbon neutral 
solutions



6. Smart AI

Smart AI should focus on 
exploring possibilities to 
shift a company's AI training 
and processing to solutions 
that are greener



How do I measure?







Complexity – SQL Queries

Programming Practices – Error and Exception Handling | Unexpected behaviors

Efficiency– Network, Data and Disk space management

Performance– SQL and Data Handling performance

Secure Coding– Weak security features, Time and State

Efficiency– Call in loops

Underlying Technology criterion to assess the application’s Green IT Index





Some links to get you started

1. Principles of Green Software Engineering: https://principles.green/

2. Tool that helps in calculating the Green Debt of your software: 
https://www.castsoftware.com/green-it 

3. Measure and reduce website's CO2 emissions: https://greenframe.io/ 

4. Cloud Carbon Emissions Measurement and Analysis Tool: 
https://www.cloudcarbonfootprint.org/ 

5. Machine Learning Emissions Calculator: https://mlco2.github.io/impact/#compute

6. Not for profit think tank that works on areas of climate change: https://theshiftproject.org/wp-
content/uploads/2019/03/Lean-ICT-Report_The-Shift-Project_2019.pdf  



Be Digital
Be Responsible

Thank You
Archana Joshi 

https://www.linkedin.com/in/arcjoshi/ 




