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 

Abstract— With an increase in global sourcing and online 

shopping, the negative effects of an unsustainable supply chain 

are becoming evident. We have designed an algorithm for an 

online plug-in to help combat this problem. The algorithm 

computes and processes the carbon emissions during the 

delivery of each product. Using this data, a ‘Sustainability 

Rating’ out of five, would be generated to help consumers make 

better informed choices.   

To understand our idea’s potential effects, we collected 

primary data about consumer patterns and preferences through 

a survey. Our analysis of this data showed that consumers 

would make greener choices if they were aware of the 

environmental impact of their purchases. 

As customers would opt for products with higher 

sustainability ratings, our solution can, in the long term, shift 

the consumer base towards more localized deliveries and 

significantly reduce the carbon footprint of online shopping.  

The research and ideation in our paper can be used to further 

develop our project, and possibly implement it in the future. 

Index Terms— Transport Chain, online shopping.  

 

I. INTRODUCTION 

Over the years, online shopping has become more and more 

convenient and thus extremely popular. But although one day 

deliveries and free returns are very helpful, there is a big cost 

that comes along with the E-Commerce industry: a huge 

carbon footprint.  

Avid customers of online shopping platforms ourselves, we 

decided to work on a way to resolve this problem. After 

reading through some statistics, we were able to recognise 

that the gas emissions from transport vehicles make up a large 

part of the carbon footprint. If we could make this part of the 

process more sustainable it would help lead to an overall 

improvement. 

 

Our initial idea was to work on the technological aspect of 

transport and help design vehicles or engines that run on 

renewable energy sources or have modifications that help 

reduce gas emissions. As students, this wasn‟t very feasible 

due to our lack of resources and knowledge in the area. Thus, 

we decided to switch gears and instead target the deliveries 

themselves. We understood that if the customer base would 

make greener choices, it would act as a catalyst to help 

increase the sustainability of the entire transport chain. For 

example, if one user is choosing between two brands of 
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cookies and decides to order the one that is stored at a 

warehouse closer to the user‟s location, the transport distance 

reduces and thus so do the gas emissions during the delivery. 

If this same scenario were to occur at a larger scale, over time 

it would help promote more localised deliveries and make a 

big dent in the transport supply chain‟s carbon footprint. 

 

To allow the customers to choose more sustainable products, 

they need to have carbon footprint data readily available to 

them. So, we designed a system that would store, organise, 

and deliver this data to the customer in a user friendly and 

easily comprehensible form: a sustainability rating out of 5.    

I. The Code and the Algorithm 

A. The API Used in The Code 

 

Our algorithm utilises an API (Application Programming 

Interface) called the „Distance Matrix API‟ from Google. It 

functions similarly to Google Maps; for a matrix of origin and 

destination points, the API will automatically compute the 

distance to be travelled, the time that will be taken, all based 

on the recommended route it determines. This API is crucial 

to our code, as it calculates the distances based on the 

pre-existing roads and routes of the area. If we were to use a 

regular distance calculator, the output would actually be the 

displacement (the shortest distance possible) rather than the 

actual path that would be travelled, due to factors such as 

roads and highways.                                                        

 Hence, our algorithm would have to include this API. The 

pricing of the API is 5.00 USD per 1000 iterations. A rough 

estimation would determine the use of the algorithm to be 

expensive; Amazon sells millions of products - each would 

count to be at least 1 iteration of the API. At a bare minimum, 

assuming Amazon only sells a million products, the pricing 

would still be around 5000.00 USD. 

B. Database Concept and Maintenance 

We decided that the best way for the program to function 

efficiently was to organize all the required information in a 

database. This database would consist of a Unique Product ID 

for each deliverable product along with its respective 

warehouse location. 

This way the program would be able to effectively search for 

the product closest to the consumer, and then proceed on its 

journey. However, this system would require the database to 

constantly be updated as goods would move through different 

warehouses. 
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We realize this would be a tedious process to do manually and 

the obvious solution would be to figure out a method of 

automation. Let us call one complete run of the algorithm, 1 

cycle. 1 cycle of the code would consist of all the calculations 

required to determine the optimum route and is only 

completed when the product has been moved to the new 

address. The code identifies which product is being 

purchased and removes the current warehouse address and 

inputs the new address at the time of arrival at the next 

warehouse. Hence, in transit, a product would not be able to 

be traced to a specific location. This prevents redundancy of 

data, as otherwise a product would be stored at two locations 

at once. Since the API estimates the time taken, the database 

could be refreshed with the new address after the time period 

has elapsed with some buffer time. 

C. Determination of Modes OfTransport Used: 

 

Most online retailers use TMS (transport Management 

Software), which calculates the most effective delivery routes 

in real-time. We had an idea to use old TMS databases to train 

a machine learning software to accurately assume routes and 

calculate sustainability using that data. Unfortunately, 

accessing those databases proved to be difficult. So, we 

instead decided to stick by our initial assumption, that 

products will move between warehouses and then to the final 

location. Although this would not be as accurate, our 

algorithm would still provide a good approximation of the 

sustainability of the product‟s transportation.  

 

Our code was designed to work in India, for regular deliveries 

(not accounting for one-day deliveries or urgent deliveries). 

To accurately determine the different modes of transport used, 

the algorithm would utilise the distance and time taken 

(calculated by the API) to determine the average speed of the 

transport used. This speed could be used to determine the 

mode of transport that the package travelled via - if the speed 

is anywhere from 0 to 60 kmph (inclusive), the mode of 

transport can be approximated to be a truck, and if the speed 

is anywhere above 60 kmph, the transport will be assumed to 

be via train. As this code only considers deliveries across 

India, these two modes of transport are usually favoured. For 

the code to be developed for other regions, the possibility of 

travelling over water should be considered. In that situation, 

the only two methods of transport would be ship and plane. 

The constants for these would be around 200 kmph. If the 

speed is between 0 and 200 kmph, the mode of transport 

could be considered a ship. If it exceeds 200 kmph, it would 

be considered to be a plane. 

D. Determination ofThe Sustainability Rating 

 

The database would now have the mode of transport as well 

as the distance travelled. Hence, by using standard constants 

for carbon emissions per vehicle, the average carbon 

emissions per delivery could be calculated. We designed a 

rating system (1-5 bands from Good to Bad), which computes 

all the different emissions ever calculated, and compares the 

current value against them. Judging by this, a rating between 

1-5 will be determined. The specific bands are created to 

allow consumers to interpret this data easily. Each time the 

code is iterated, and the approximate calculation is made, it 

will be added to the database as well. Hence, with each 

iteration, the algorithm will become more accurate with time. 

The initial data would need to be calculated before the launch 

of the plugin itself, but once this is done, the database and 

ratings should run smoothly.  

 

II. The Research and Analysis 

A. Aim 

 

To test whether our solution could actually work, we had to 

observe consumer patterns with and without the 

aforementioned “Sustainability Rating”. 

 

B. Hypothesis: 

 

If a customer has access to data about the environmental 

impact of multiple products, they will opt for the more 

sustainable option.  
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C. Research Method: 

 

Questionnaire: we decided to simulate an online shopping 

interface using a Google Form.  

 

D. Sampling 

 

We shared the google form with our peers, teachers, family 

members and amongst the communities we are part of. Thus, 

our participant base was via Convenience Sampling.  

We were able to collect 78 responses from people spanning a 

large range of age groups and an almost equal number of male 

and female participants (and 3 others who didn‟t want to 

share their gender). And the results from this survey are 

represented in fig 4.1 in the next column. 

 

E. Experiment Design 

 

This form comprised 17 questions: 

 

The first two questions were to collect demographic data such 

as age, group, and gender.  

 

We had recognised four main factors that a consumer would  

 

consider when weighing product options: price, personal 

preference, brand, and the sustainability rating given to it. We 

chose biscuits as our product, as there are many variations of 

this item spanning a large range of costs and brands, allowing 

us to test with flexibility. The options in each question were 

made such that each question tested one or two of the factors 

while keeping the rest constant. 

 

The form was then made to have 14 decision-based questions. 

In each of these fourteen, there were three different 

biscuit/cookie options. Each option included the type of 

biscuit, its brand, its cost (in rupees), and a sustainability 

rating.  These questions would help us understand which 

factor had the highest weightage on average among the 

participants. 

The final question was a blatant inquiry about which factor 

was the most significant to the participant. This allowed us to 

test their explicit and implicit shopping habits. 

 

F. Strength 

 

Wehad a diverse demographic of participants thus increasing 

generalizability. The form included many control questions 

where all three choices had the same or similar price, brand, 

and sustainability rating to understand how much influence 

personal preference would have on responses and to take note 

of individual bias amongst the participants. We also had some 

questions with completely random choices so as to try to hide 

our aim from the participants in order to avoid inaccurate 

responses.  

 

To ensure that there wasn‟t a bias towards choosing more 

sustainable options out of fear of societal pressures, we 

allowed the participants to remain anonymous, which gave 

them the opportunity to vote honestly. 

 

G. Limitations 

 

Our participant range did not span multiple socio-economic 

strata as it was targeted towards the mid-high socio-economic 

categories. This may lead to unreliable conclusions as the 

entire E-commerce consumer base was not considered. 

 

Using a questionnaire also had its own limitations. Since the 

answers are not filled when under observation, the participant 

may lose interest mid-way and answer randomly, leading to 

discrepancies in the results. Participants may also be able to 

figure out the true aim of our experiment and alter their 

answers. Ecological validity may reduce as our Google form 

did not look like an actual online shopping interface that the 

surveyed would be familiar with. 

 

https://docs.google.com/forms/d/1-xxKPjfo8NBzm41_Xsvv7bApjn0oOKWuYBkPsZg5wyo/edit#question=1184628086&field=1748691519
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H. Results 

 

Through analysis of the responses, we were able to 

understand the purchasing patterns and preferences of an 

average consumer base. The results showed two general 

trends:  

 

(1) over 48% of the time, a consumer would choose the more 

sustainable product, giving less weight to the price or their 

preference   

 

(2) Many a time, the consumer would choose a product of 

relatively intermediate or a „Medium‟ price and/or 

sustainability. 

 

I. Analysis of Data 

 

Through the survey, results obtained suggested that a 

significant number of users would consider the implications 

of the carbon footprint left behind due to their product 

delivery and chose the more sustainable option out of the 

product choices given to them. 

 

The survey had a series of questions where either one, two or 

three of the factors (price, brand and sustainability rating) 

were varied. Using this, it was determined that consumers pay 

the most heed to brand, with sustainability following behind 

it.  

 

To prove that this product would be useful, certain questions 

in the survey were structured to see if the sustainability rating 

had any influence on a consumer‟s choice. Through these 

questions, it was inferred that 44.8 - 51.3 % went for the most 

sustainable option, with over 22% of them saying that they 

paid attention to the sustainability rating provided.  

 

Start on a smaller scale. Take Karnataka for instance. It has a 

population of 67 million people. If even 30% of them chose a 

more sustainable option, that would be 13.4 million people 

making a difference. Now increase the scale - in India itself, 

330 million people shop online. If 20% of them used a 

sustainability rating, that would be 66 million people. The 

scale of impact would be massive and would go a long way 

towards reducing emissions during the chain of transport. 

III. CONCLUSION 

Recently, the e-commerce industry has started to grow at an 

astonishing rate. The Covid-19 pandemic has only hastened 

this change, going as far as to leave online shopping as the 

only option for some. This, however, leads to a major 

problem: the supply chain for this system was not designed 

for such a large demand, and becomes unsustainable for the 

amount and type of use it gets today. 

Analysis of the data from the questionnaire we crafted, aimed 

at the type of person likely to make up the bulk of online 

purchases, shows that the carbon footprint of the purchase is 

the second largest factor in influencing consumer decisions. If 

this algorithm could actually be developed and utilised, it 

could modify the chain of transportation for the better.  

 

Unfortunately, as high school students, developing such a 

plug-in is beyond our financial capabilities, and so we hope 

that anyone with more access to resources who wishes to 

drive a change in the e-commerce industry can take this idea, 

and make it what it has the potential to be.  
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