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Editorial 

Disruption is the trend today and it is visible in every domain of our life. If driverless 

cars are knocking a serious warning at the doors of conventional transportation 

system, 3D-printing has already disrupted the 

conventional supply chain and logistics channels. 

The intellectual decisions in the field of financial 

investments are well supported by technology. 

Where this disruption will grow in its innovation 

spread is pretty exponential. Human heart will be 

printed through natural tissues, financial analytics will give not only real time visibility but also power 

to predict accurately and driverless vehicles will not only help passengers to commute in customized 

way but also the products to be delivered at the door of customer via drones and UAVs. 

This issue of OpStakes is highlighting these three themes in its attempt to showcase this “disruption 

ahead”. 

 

With Best Wishes, 

Prof. (Dr.) Manoj K Srivastava 

Area Chairperson, Operations Management Area 
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India’s Fintech Revolution: Opportunities & Challenges 
 
 

 

“Fintech” is an abbreviation for Financial 
Technology and is compounded from the words 
“finance” and “technology”. 
It involves innovative use of technology to 
design and deliver financial services, the main 
purpose behind it being the transformation of 
traditional banking system. It has most 
significantly impacted those who work in the 
financial sector. It is the much needed financial 
revolution to break the monopoly of traditional 
banking. 
 
Fintechs started emerging largely after the 2008 
Global Financial Crisis (GFC) when there was a 
widespread lack of trust with banks. Soon after 
the crisis, banks stopped lending. This left a 
huge void in the economy. To fill this gap, i.e. 
the gap between what the banks offer and what 
the customers want, technology companies 
stepped in.  These companies took advantage of 
the situation and built finance services which 
were cheaper, faster and more transparent.  
 
 
 
 
 

 
 
Banks initially resisted this change but they are 
now playing catch-up with fintech in terms of 
technology. Fintechs are raising the bar for 
traditional banking practices. The banks are now  
realizing that in order to survive, they need to 
evolve. 
 
The global fintech software and services sector 
is expected to emerge as a USD 45 billion 
opportunity by 2020, growing at a compounded  
annual growth rate of 7.1 per cent as per 
NASSCOM. (Fintech in India – A global growth 
story – KPMG) 
 
Fintech is relatively newer in India. Currently 
there are 400 fintech companies in India, 
including 200 startups and the sector is 
expected to grow rapidly, according to the 
National Association of Software and Services 
Companies (NASSCOM), which represents 
country's IT industry.  

 
         Predicted Market Value of the Fintech Industry 
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In a recent report titled ‘Indian Fin-tech 
Products: Innovation Driving Growth’, it was 
reported that the total fintech software and 
services market from India was worth $8 billion 
by 2016 and is expected to grow 1.7 times by 
2020. "The Indian fintech software product 
market has generated revenues worth $1.2 
billion in 2015 and that is expected to double by 
2020" said the report. 
 

Opportunities for fintech in India 
The recent measures taken by the government, 
and the fact that still 145 million people in India 
do not have access to banking services, have led 
to the boom of fintech in India. It has opened up 
a plethora of opportunities in this field.  
 
The skill India movement, Digital cities plan, the 
startup movement, “Make in India” initiative, 
BHIM app and demonetization, the biggest step 
taken by the government so far, have opened 
up new bright skies for fintech companies.  
 
Since demonetization, the use of crypto 
currency has been on a rise. This has introduced 
and developed the blockchain system in the 
economy. Blockchain is an outcome of BITCOINS 
which were introduced in 2009 but it is now 
rapidly growing in India since the last 5 years. 
 
 

  A blockchain is a public ledger of all 
bitcoin transactions that have ever been 
completed using bitcoins either in the domestic 
or in the international market.  
 
 
The transactions made using crypto currency 
are free from any sort or fluctuations in value 
caused due to changes in bank rate and the ever 
rising exchange value of US dollars since 
demonetization. Globally, blockchain is 
expected to grow at CAGR 250%.  
 

With the increase in cashless transactions in the 
economy, more and more financial companies 
and banks are verifying payments and 
distributions using blockchain.  
 
 
 
 
 

With the introduction of BHIM app (Bharat 
Interface for Money) India is at the cusp of 
a major technological revolution.  
 
BHIM is a digital payments solution app 
based on the Unified Payments Interface 
(UPI). It would enable users to carry out 
digital transactions through UPI-based 
payments on their bank account, which is 
also linked to the mobile phone number.   
 
The app would support Aadhaar-based 
payments, where transactions would be 
possible with just a fingerprint impression.  
 

 
 
This feature is unique only to India since 
110 million Indians today have their 
biometrics in the form of Aadhar cards. 
Every mobile phone could be embedded 
with a fingerprint or iris scanner, thereby 
maximizing the user base for the app. 
 
The cost of merchants to become fully 
digitized would drastically come down with 
BHIM. With the basic setup of fingerprint 
scanning machines, banking services will be 
provided even to those without cell 
phones, just their thumbs. 
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Digital assets holding and management, online 
share trading of private companies, recording 
and settling of private securities, are the areas 
where blockchain can be implemented. Further 
in India among the households, blockchain can 
be used for gold trading, and for carrying out 
various micro transactions.  
 

Next generation payment systems are being 
introduced for the ease of customers and 
businesses in the economy that is going through 
a phase of cash crunch. The mobile payment 
industry currently stands at $1.15 billion in India 
and is expected to grow at a CAGR of 68%, and 
the mobile wallet industry is expected to reach 
$183 million by 2019.  
 
Contactless payments, NFC [near field 
communication] enabled smartphones, cloud 
based PoS, and digital wallets are the potential 
factors that could lead to the development of 
the mobile payment and wallet industry in the 
coming years.  
 
Data driven decision making could be 
implemented, especially in the insurance sector, 
with the help of fintech. Data based decision 
making would replace human driven decision 
making and make the process free from human 
bias. For example: Your car insurance premium 
would go down automatically as the car would 
know that you have been driving safely and it 
would inform this to the insurance company. 
 

Funding and infrastructural support by the 
government in the form of the startup initiative, 
Digital India and smart cities has had a positive 
impact on the fintech industry. Up to 80% 
rebates on patents for start ups and income tax 
rebate for the first 3 years for startups have led 
to the emergence of start ups in the Indian 
economy.  
 
These start ups mainly specialize in robot 
advisory services, P2P lending and security and 
biometrics. Among the start up cities, Bengaluru 
is ranked 15th globally.  
 
 
 
 
 

 
Biometrics, payment gateways and online 
security services aim at justifying the statement 
made by PayPal, “we want our money to be 
safer than our selfies”.  
 
Robo-advisors are sprouting across business 
analytics consultancy, and the retail investing 
space. Aditya Birla Money’s Myuniverse, 
Bigdecision, fundsindia and 5nance are some of 
the emerging startups in robo advisory services 
sector. Robo advisory services can be expanded 
to various services such as mutual funds, 
portfolio allocation, and insurance plan 
selection in the near future. Robo consultants 
help in reducing labor costs, increases 
efficiency, accuracy, and saves time. FundsIndia, 
an automated advisory service caters to 80k 
customers and has an AUM up to the extent of 
150 crores.  
 
The Unorganized sector that caters to around 
94% of the total workforce out of which the 
majority is still financially excluded in India is all 
set for a revolution that can be successfully 
sparked by the fintech companies by tapping 
into the field of micro financing and short term 
lending. Banks can start offering loans to 
venders and sellers at low interest rates on a 
per day basis, and that is where the technology 
part of fintech would come into play regarding 
the issue, repayment and default of loans that 
would be accounted on a per day basis. 
 
In 2015 and 2016 the RBI issued 11 banking 
licenses and 10 licenses to entities to set up 
lending only model to a deposit taking firm is 
now being extensively used by Micro financing 
firms, cooperatives, and Regional Rural Banks. 
Bank in a box uses service providers or a third 
party interface to provide various services to the  
customers. The Bank in a Box concept can be 
used by banks to penetrate further into the 
rural market and the unorganized sector. The 
government has an aim to achieve 90% financial 
inclusion by 2021. 
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Challenges faced by Fintech in India 
 
The jobs in the fintech sector would require skill 
sets which are very different from banking skill 
sets today. Skill sets like creativity, programming 
and design thinking would be essential in this 
sector. A fundamental change in mindsets 
would be required to train the next generation 
and embed fintech courses in core Finance 
programs. 
 
Employment creation would also be a big 
challenge faced by both fin tech and the 
economy. CITI Bank in a report estimates that 
over the next 10 years, 30% of banking jobs will 
disappear. Some quote the number as high as 
50% which means that one out two banking jobs 
will be lost to fintech. Although new jobs will be 
created in the fintech sector, they would be 
substantially smaller in numbers and the 
displacement would be more than job creation. 
 
Currently, the regulatory pressure on the 
fintech startups is quite low. Regulation is a 
double edged sword, it could lead to a 
blossoming fintech environment, or nib it in the 
bud by heavy regulations. The RBI has 
appointed an inter-regulatory working group 
(WG) to examine and give suggestions for the 
fintech and digital banking system in India. 
 
Another major challenge faced by the fintech 
industry in India is the reluctance to adopt new 
technologies. Baby boomers are habitual of 
using cash and as long as cash is readily 
available, they could easily slide back to old 
habits. Although millennials are more accepting 
towards plastic money and digital transactions, 
altering consumer behavior towards this change 
is essential. The government can take steps to 
disincentivize cash and incentivize digital 
transactions. In the long run, the coming 
generations would become more accepting of 
technology and this would turn into an 
opportunity for fintech. 
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Also, companies may be reluctant towards 
investing in fintech startups. They generally look 
for tried and tested technology to pool their 
money in. 
 
Access to funding could be huge issue for 
fintech companies due to reluctance of 
investors. Fintech startups may get their first 
round of funding easily but they may not readily 
get the second, third or fourth rounds of 
funding to keep in the business and keep 
developing. 
 
Risks of frauds/scandals are accompaniments of 
technology and fintech is no exception. Cyber 
security has bigger implications for fintech as 
new threats such as identity theft (especially in 
the case of biometric transactions) could be 
seriously detrimental to the functioning of the 
fintech ecosystem. The threats are evolving and 
so the responses will also have to evolve at a 
faster pace.  

 
The Road Ahead 
 
In the pursuit of creating a FinTech environment 
in the country that can accommodate existing as 
well as prospective players in the finance 
ecosystem, RBI in the last couple of years has, 
amongst other initiatives, set a Payment Banks 
Licensing System; called views on Card Payment 
Infrastructure; Introduced Bharat Bill Payments 
System (BBPS; carried a consultation on Peer to 
Peer (P2P) lending; instituted a Payments 
Innovation Award; and supported launch of 
Unified Payment Interface (UPI). In addition to 
that, RBI has very recently also announced its 
Payment and Settlement Systems (PSS) Vision 
2018 and appointed an inter-regulatory inter-
regulatory working group (WG) to study the  
regulatory issues relating to fintech and digital 
banking in India. 
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To avoid frauds and hacking in the banking and 
payment field, biometrics and security is gaining 
importance. Start ups are coming up that 
provide highly secure payment gateways. Banks 
have started using the fingerprint recognition 
technology and eKYC for better security. 
 
The banking scenario of the future would 
probably include both traditional and modern, 
technological banking practices. Fintech would 
handle the customer facing front end, since they 
have more touch points with the customers. 
Traditional banks on the other hand would 
handle the backend processes, becoming 
commoditized utility providers. 
 
“We are witnessing the creative destruction of 
financial services, rearranging itself around the 
consumer. Who does this in the most exciting, 
relevant way using data and digital, wins!”  
–Arvind Sankaran. 
 

REFERENCES 
Reports: 
1. World Payments Report – 2016 
2. The Boston Consulting Group. Digital 
Payments 2020 – The Making Of $500 
ecosystem In India. 
3. Fintech in India A global growth story Joint 
publication by KPMG in India and NASSCOM 
10,000 Startups (June 2016) 
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http://www.financialexpress.com/money/fintech-start-
ups-can-lead-the-way-to-indias-financial-
inclusion/501080/ 
 
http://www.ibtimes.com/millennials-money-how-fintech-
will-help-lower-risks-cashless-society-opinion-2479617 
 
http://www.india-briefing.com/news/opportunities-india-
emerging-fintech-sector-12477.html/ 
 
http://www.dqindia.com/bank-in-a-box-an-innovative-
easily-deployable-solution-that-is-revitalizing-the-
banking-sector/ 
 
http://www.investopedia.com/terms/f/fintech.asp 
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Future Of Driverless Cars:  

Are You Ready To Let Go Of The Wheel? 

 

 

Nick, a resident of Pittsburgh, Pennsylvania was 

out on his daily errand and decided to book an 

Uber. While enjoying the swanky Volvo XC90 

ride, the driver gave him a piece of truth- that 

he is being chauffeured by a computer. 

Welcome aboard Uber’s self-driving cars. No, 

this isn’t another sci-fi movie. Uber’s 

autonomous cars have been available for the 

public there since September 2016. 
(Source: The New York Times) 

 
Uber cars prepare to roll through Pittsburgh to map out 

the roads and topography before the introduction of the 

company’s driverless vehicles  

6 

Nearly 1.3 million people die in road crashes 
every year; an average of 3287 deaths a day 
(Source: Association for Safe International Road 
Travel).As per the latest report of National 
Crime Records Bureau, India, on an average, 17 
people were killed in road accidents each and 
every hour in 2015.The permeation of cell 
phones has caused a spike in traffic related 
deaths worldwide. Autonomous cars are touted 
as an antidote to the plague of motor vehicle 
related deaths. Only a miracle cancer treatment 
can save more lives. Law-abiding robots on the 
road can save those lives; add to it the savings 
of billions of gallons of fuel and also the long 
productive hours wasted sitting behind the 
wheel. The sooner, the better.  
 
A nexus of smart vehicles can be made to travel 
much closer together, safely— a technique 
known as platooning. A future free from clogged 
traffic, crashes and pollution from engines and 
the petroleum supply chain will no longer be a 
utopia. But, wait. Things are not so easy under 
the bonnet. 
 
Let us delve into the present scenario before we 

reach out into the future. Self-driving cars have 

ignited a gold rush among the automakers as 

well as some tech firms. In countries like US, 

states are rushing to make testing grounds. 

Autonomous cars are no longer outside the 

legal framework there. To name a few, Florida,  

California, Michigan and Nevadahave passed 

legislation addressing self-driving cars. Florida’s 

law tries to make it easy for carmakers to test 

technology there-researchers just need to 

ensure that a licensed, insured driver is behind 

the wheel if in case things go awry. A little 

aggressive approach in California requires 

carmakers to obtain a permit before they can 

begin testing. UK and some other countries in 

Europe, China and Singapore are also following 

suit. 

      

    
Mithun K 
(Vinod Gupta School 
 Of Management, 
 IIT Kharagpur) 
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Manufacturers who have crowded the roads over the last century-Daimler, Ford, VW etc. will not 

necessarily be the vendors we will be thinking of in the future. They may lose their share of the pie to 

tech firms like Tesla, Apple and Google that are going to dole out more competition.  

 
(Source: The New York Times) 

 
An intersection in MCity, a testing ground for driverless vehicles in Ann Arbor, Mich. The 32-acre, $10 million project 
was financed by the state of Michigan and private companies 
 

The following graphic forays into the autonomous worlds of some tech majors. (Source: The New York Times) : 

 
  

7 



 

     OpStakes 2017 

 
 

As per an analysis by Gartner, automakers and 

other companies are going to spend an estimated 

$20 billion on development of driverless cars over 

the next 5 years.  

 

Players from Ford to Fiat to Uber to Lyft hope to see 

this blossoming technology to be in mainstream use 

within next 5 years (at least within the United 

States). It’s probably less a technological problem 

since that is advancing at such a fast a pace and will 

be a legislature problem and a regulatory problem 

over the next 10,15,20 years, says Mike Isaac, a NY 

Times reporter who travelled to Pittsburgh to test 

Uber’s driverless cars. But is it completely true? Is 

the technology really mature? Let us see what the 

possible challenges are.  

 

The technological challenges 

Since 2009, Google cars have been in 16 crashes 

and the company has blamed a human in every 

single case. Once, the car was hit from behind by 

a human-driven sedan when it stopped for a 

pedestrian to cross. Blending the self-driving cars 

into a world in which humans do not behave by 

the book is a big challenge. It can be tough to get 

around if you are a stickler for the rules. 

 

Autonomous technology has been around us for 

quite some time in numerous forms. Take the 

case of Adaptive Cruise Control in Volvo. The car, 

in this mode, will keep a safe distance with the 

car in the front and the space is enough for other 

cars to squeeze in and they often try. Humans 

and machines, it seems, are an imperfect mix. 
 
 
 
Let us come to Tesla’s Autopilot. A driver was 

killed in a fatal crash involving a self-driving 

Tesla model S and a trailer in June 2016. The 

company attributed it to a failed sensor. Tesla 

updated the software and claims to have fixed 

the bug. But, a life was already lost.  

 

(Image Source: Florida Crash Report Data) 
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In US, there was a request from Mercedes for 

an exception- to build cars without side mirrors. 

Since they create fuel-wasting air resistance, 

autonomous cars do not need them, they 

argued. These cars come to a world where 

reckless humans drive around. In the interim 

phase, it is going to be a mix of humans and 

robots on the road. So, how safe will be a car 

that has more glass than metal? How safe will 

be a car that doesn’t have ABS, airbags or even 

mirrors? 

How feasible is this technology in the 

hinterlands where digital mapping has 

constraints? The safest and best near-term 

application of autonomous vehicles will be for 

urban use only. 

Information systems can always be vulnerable. 

Cars relying too much on Electronic Control 

Units were hacked before. What if someone 

hacks into your autonomous car? Or worse, 

what if the computer breaks down in the middle 

of an 80mph cruise on a busy road? These cars 

will have to run for millions of miles before they 

can have the reliability stamp. Modern systems 

and architectures can prevent such breakdowns 

and hacking attempts, hopefully. 

 
(Source: The New York Times) 

 

 
The legislature conundrum 

Ever heard of the Red Flag Laws? In the late 

19th century, some areas in UK and US 

required a pedestrian to wave a red flag in 

front of an automobile, warning about the 

coming of a “horseless carriage”. Pennsylvania 

once had a bill that made it mandatory for the 

motorist to stop, disassemble the vehicle and 

conceal it in the bushes if it encounters cattle 

(this bill did not become a law; it was vetoed). 

The gist: lawmakers have to handle things 

correctly.  
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Countries including US are in a rush for this El 

Dorado and many states in US have already 

made legal provisions for self-driving cars. 

Several laws mandate the presence of a 

“dummy” driver and require permits before you 

test (as in California). Imagine someone getting 

injured in a crash involving his self-driving car. 

The car company can blame that the driver had 

switched to manual control before the crash. 

The driver can blame the car maker. Tesla found 

itself on such a sticky wicket with accidents in 

China and US (Florida). Lawsuits were filed (a 

first of this kind). But, apparently, the buyers 

had signed a contract that required them to 

keep their hands on the steering wheel at all 

times, even when Autopilot was on. Tesla’s 

Autopilot was eventually acquitted in the US 

Florida crash. 

 

The insurance company will need to adapt to 

the new scenario too. Eventually, and inevitably, 

as the technology matures, car makers will have 

to take the blame. Some players like Volvo have 

voluntarily come forward, assuring to be fully 

and solely responsible in case of a crash.  

Still, we need to have a formidable legal frame 

to deal with such accidents since many other 

players like GM have their autonomous cars 

with several caveats- the human driver must 

remain alert and ready to take over the steering 

if visibility dips or weather changes. Where 

exactly is this line between the human and the 

machine? This is definitely a recipe for legal 

catastrophes. A solution to this is technology- 

technology so buttoned up that humans are 

totally out of the operation and liability. This is 

where we should know about the Levels of 

autonomy, put forward by Society of 

Automotive Engineers (SAE), ranging from 0 to 

5. In the highest level, the vehicle can drive itself 

at all times under all conditions and requires no 

human input whatsoever. A steering wheel is 

not necessary (unless statutorily mandated, of 

course). A level 4 vehicle can be autonomous 

almost all the time within determined 

parameters. Tesla may be able to attain 

something approaching Level 4 soon (owing to 

their ambitiousness plus impatience). Their 

Autopilot is still a Level 2 toddler.  

 

(Source: SAE International) 
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Unless and until all autonomous car makers are   

ready to absolve the driver of all responsibilities 

(can this happen before we reach at least a level 

4?), the law should have the teeth to deliver 

justice and it should be sufficient to regulate the 

industry in the interim phase, but should not 

choke its development : hard, but not impossible. 

 

Along with driverless cars, impetus must be given 

to car sharing too. Number of cars, mix of electric 

and conventional ones, extent of cab sharing, 

linking of personal and mass transport- all these 

are crucial in the overall model and policymakers 

must think ahead of time. 

 

Car lovers’ mutiny 

Some folks prefer manual cars to automatic ones. 

The sheer pleasure of changing gears is 

unmatchable for them and it does not come in an 

automatic car. But you cannot call them Luddites. 

Similarly, there will be those die-hard fans who 

would not be ready to let go of the wheels. 

Thinking of making human-driven cars illegal? 

 

   We cannot even think of going in that lane for       

some 10-15 years. There will be huge job losses 

and you are going to mess with rights embedded 

in many constitutions worldwide (say, right to 

travel in the US constitution). For a so-called 

individual freedom to be sacrosanct, we will be 

significantly reducing the overall system efficiency 

and savings.  

 

 

 

 

 

 

 

 

 

 

 

 

The author is ready to move on for a noble cause. 

But the public? Winning the public’s trust to let go 

of the wheel is crucial. This can be solved 

democratically. Provide the autonomous cars with 

perks like access to express lanes, tax benefits etc. 

Opponents will gradually become partisans. 

 

As Charles Darwin once said, it is not the strongest 

of the species that survives, nor the most intelligent, 

but the one most responsive to change. Countries 

that provide a balanced regulatory environment, 

offering predictability and encouraging innovation 

with needed safeguards, will harness significant 

competitive edge in the development and 

manufacture not just of autonomous cars but of the 

industries that support them. If the claims of self-

driving vehicle entrepreneurs even come close to 

the truth, the secondary benefits of such a scenario 

will be even more substantial. It will greatly improve 

human productivity, air quality and overall 

liveability. Design of urban and semi-urban 

communities will be more efficient. Countries that 

get there first will attract new investment even in 

industries unrelated to transportation. A big bang 

disruption will ensue. 

 

Whatever be the impact of driverless technology in 

the future, it will mean a lot more than just a robot 

chauffeur for your car out there.
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Future of driverless cars 
 

 

Introduction and overview 
Cars are undoubtedly one of the greatest 
engineering achievements we have ever witnessed. 
Invented in the late 19th century and 
commercialized a few decades later by one Henry 
Ford, cars have become the cornerstone of modern 
transport. Since their invention, cars have evolved 
massively through superior engineering and 
technological innovation. Technology though, has 
begun to seriously challenge a very basic aspect of 
cars; the role of a driver. Using a complex concoction 
of technological tools, ranging from various sensors 
to satellite support, autonomous vehicles or 
driverless cars have become a reality sooner than 
most people anticipated.  
 

    
A driverless car is a vehicle capable of sensing its 
environment and navigating without any human 
input.  

 
 
 

The needs for autonomous vehicles in today’s 
society are demonstrated by its various benefits.  
Reduced traffic collisions and the injuries and 
costs associated with them, enhanced 
independent mobility for elders, children and 
disabled people, reduced requirement for 
parking spaces in increasingly crowded cities to 
name a few. In this article, we look at the various 
aspects associated with this shift in mobility and 
try to understand what the future of driverless 
cars could look like. 

 

Current scenario 
In 2010, EUR 6.4 trillion was spent on mobility 
worldwide, almost EUR 1000 for every person on 
the planet. The market for mobility has also 
grown at 3.8% every year (as compared to the 
3.1% growth rate of the global GDP). This, 
coupled with the fact that the market for 
mobility, has roughly quadrupled over the last 40 
years, means that mobility now accounts for 13% 
of global GDP, a figure that is only expected to 
rise.
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Driverless cars are already a reality though. Google 
is famously working on self-driving vehicles for the 
open road with full autonomy. Google’s goal is to 
bring self-driving cars to the masses to improve road 
safety and allow for people without the ability to 
drive to be able to get around easily. The internet 
giant plans to have their driverless cars on the road 
by 2018. Tesla is taking a daring chance on 
autonomous vehicles. Instead of developing a whole 
new car specifically for autonomous driving, they’ve 
upgraded their current flagship vehicle, the Tesla 
Model S, to give it the ability to drive itself on the 
highway at 70 miles per hour, which they call 
autopilot mode. 
 
It’s not just self-driving cars though, there’s been 
innovations in self-driving public transport as well. 5 
cities around the world have already started 
experimenting with fully autonomous public buses.  
 
In Lausanne, Switzerland, the EasyMile driverless 
shuttle drives 1.8 miles across the University of 

Lausanne. In Trikala, Greece, the CityMobil2 carries 
10 passengers along a 1.5-mile route.  

 
In Zhengzhou, China, the Chinese bus company 
Yutong is testing a self-driving bus that travels 
up to speeds of 40 miles per hour along a 20-
mile route.  
In Wageningen, Netherlands, WEpods shuttle six 
passengers at a time along a 17-mile route on 
public roads. And finally, in Milton Keynes, UK, 
the LUTZ Pathfinder is a two-seater pod style car 
that’s being currently tested, with the goal to 
allow residents to travel easily between popular 
destinations downtown. 
 
While we are still a fair distance away from 
seeing driverless cars operate outside of pilots 
performed in controlled environments, there is 
enough promise to suggest that the saga of 
disruption will continue in the transportation 
industry. 
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Challenges 
Any shift from manual work to automation brings with itself a great deal of technical challenges. Needless to 
say, driverless cars are no different. According to a report by the New York Times, following are some of the 
basic challenges that driverless cars are currently facing. 

Unpredictable humans 
Computer algorithms can ensure that self-driving cars obey the rules of the road — making 
them turn, stop, slow down when a light turns yellow and resume when a light turns to green 
from red. But this technology can’t control the behavior of other drivers. Autonomous vehicles 
will have to deal with drivers who speed, pass even when there’s a double yellow line and drive 
the wrong way on a one-way street. One solution is to equip cars with transponders that 
communicate their position, speed and direction to other vehicles. While promising, V2V is still 
early in development, and it will be effective only when large numbers of vehicles with this 
capability are on the road. 
 
External obstacles caused by weather 
Snow, rain, fog and other types of weather make driving difficult for humans, and it’s no 
different for driverless cars, which stay in their lanes by using cameras that track lines on the 
pavement. But they can’t do that if the road has a coating of snow. 
Falling snow or rain can also make it difficult for laser sensors to identify obstacles. A large 
puddle caused by heavy rain may look like blacktop to an autonomous car’s sensors. 
In reports that Google and others have filed with California authorities about their on-road 
tests of autonomous cars, weather was a prime cause of system failures 
 
Detours and Rerouted Roads 
Google’s bubble-shaped self-driving cars rely heavily on highly detailed three-dimensional 
maps — far more detailed than those in Google Maps — that communicate the location of 
intersections, stop signs, on-ramps and buildings with the cars’ computer systems. Self-driving 
cars combine these maps with readings from their sensors to find their way around. 
Very few roads have been mapped to this degree. Moreover, maps can become out of date as 
road conditions change. There may be construction or detours. An intersection with a four-way 
stop might get a traffic light or become a roundabout. 
 
Making tough decisions 

In the midst of busy traffic, a ball bounces into the road, pursued by two running children. If a 
self-driving car’s only options are to hit the children or veer right and strike a telephone pole, 
potentially injuring or killing the car’s occupants, what does it do? Should its computer give 
priority to the pedestrians or the passengers? 
Engineers are confronting questions while building self-driving technology. When a crash is 
inevitable and a human is at the wheel, the driver makes decision in a split second. But in a car 
controlled by algorithms, it is a choice predetermined by a programmer. 
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Future of automobiles – A 4 pronged scenario analysis 
 
According to a survey conducted by Deloitte on the future of automobiles in the world, 4 distinct 
scenarios are possible.  

 
Scenario 1: Incremental change 
Marginal incremental change in the way cars are owned and used. Cars keep getting better with 
technological advancements, but control vests in the driver.  
“Drivers who do not want‐autonomous technology in their next vehicle cite trusting their driving skills 
more than the technology (84%), feeling the technology is too new and unproven (60%), not warning to 
pay extra for it (57%) and feeling they don’t know enough about it (50%)” – AAA Vehicle Survey 2016. 
 
Scenario 2: Carsharing 
In this future state, as the cost per mile decreases, some come to view ridesharing as a more 
economical, convenient, and sustainable way to get around, particularly for short point-to-point 
movements. As shared mobility serves a greater proportion of local transportation needs, multivehicle 
households can begin reducing the number of cars they own while others may abandon ownership 
altogether, reducing future demand. 

 

Scenario 3: Autonomous cars 
With technological advancement, autonomous cars start to be viable, economical and safe yet private 
ownership prevails. 

 
Scenario 4: Accessible autonomy 
Fleets of highly automated vehicles with routes enhanced by real-time awareness of conditions. This 
leads to a cost effective, highly efficient system of transport which helps reduce distance between 
places. 
This will lead to the creation of a specific, need-based automobile requirement system.  
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Conclusion& challenges 
 
Autonomous cars offer significant untapped 
growth opportunity in terms of passenger 
attention, leading to the creation of an 
“attention economy”. As per a McKinsey report, 
for each minute all passengers globally are 
attentive to mobile media content, an 
annualized value of EUR 5 billion can be 
created. Thus as the automobile industry grows 
and thrives, OEMs need to match the market 
pulse and be able to carefully understand user 
trends and proclivities.  
 
Spurred on by tech companies entering the 
automobile world, most major automobile 
manufacturers such as Ford, General Motors, 

BMW, Mercedes-Benz, Nissan, and Toyota are all 
testing driverless car systems. Some claim that as 
early as 2020 they will be mass producing self-
driving vehicles. Toyota is set to launch their first 
autonomous vehicle in 2020, just in time for the 
Olympic Games in Tokyo, Japan. Ford’s CEO 
expects fully autonomous cars by 2020. Audi has 
announced that the next-generation Audi R8, set 
to be launched as early as 2017, will have an 
autonomous driving system that will function 
“better than human beings.” Nissan has 
announced that they will be ready with 
revolutionary commercially-viable “Autonomous 
Drive” in multiple vehicles by 2020. 

 
Last May, Mercedes-Benz generated a 
considerable amount of buzz when its futuristic 
looking concept car, the F 015, was spotted on 

the streets of San Francisco, driving completely 
on its own. Thus, the strategy for car 
manufacturers and OEMs should be based on 
the following four approaches: 
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Prepare for uncertainty: OEMs need to understand trends sooner and be responsive to disruptive 
change. They also need to pay attention to changing demographics in key markets especially with 
respect to increasing urbanisation and volatility of emerging economies.  

 

Leverage partnerships: The key to surviving in this dynamic, ever changing scenario is partnerships, not 

across individual players but open scalable systems, OEMs, suppliers and service providers.  
 

Adapt the organization: As the entire industry is undergoing transformational changes driven by the four 

key trends, players must adapt their organizations to facilitate greater internal collaboration. Internal 

processes need to reflect that software is the key enabler for innovation and new business models 

 

Reshape the value proposition: To retain their share of the automotive profit pool, OEMs need to find 

the right strategy for differentiating their products and services, which largely means evolving their 

value proposition from “hardware provider” to “integrated mobility service provider”. 
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India’s Fintech Revolution: Opportunities & Challenges 
Udit Mittal, MDI Gurgaon 

 
 
 

echnology is not a luxury today but a necessity. 

Its role in finance is no exception and now we 

are seeing new various Fin-tech firms 

mushrooming all over the world. Global 

investment in financial technology increased 

more than twelvefold from $930 million in 2008 

to more than $12 billion in 2014. Europe alone 

invested around $1.5 

Billion. In India, Fin-tech 

sector has grown to about 

$1.2 billion worth of 

investments in the year 

2016 and this is expected 

to grow to $2.4 billion by 

the year 2020. The 

transaction value for the 

Indian fin-tech sector is 

estimated to be 

approximately USD 33 

billion in 2016 and is 

forecasted to reach USD 

73 billion in 2020 growing at a five-year CAGR of 

22%. 

With the mobiles becoming equipped with 

powerful processors, cloud taking the control of 

almost all backend services, and Big Data coming 

into picture, the power that technology provides 

is known to everyone. This gives an opportunity 

to build multiple innovations in the industry to 

do the things differently than before. Let’s go 

through the various innovations that have taken 

place in the space:  

Payment Solutions: With the advent of 

companies like PayPal, AliPay, etc have already 

made the tasks of payments online a breeze 

and has opened a whole plethora of options 

for the ecommerce industry. Now, PayTM, 

wallets, etc are taking over the market which 

is further reducing the time of making 

payments and thus making lives easier. Even a 

digital currency (Bitcoin) has evolved into the 

market and has gained wide popularity. Ripple, 

a company based in San Francisco, uses this 

idea to propose what they describe as a low 

cost, worldwide, multicurrency 

payment mechanism they say is 

faster, more secure and simpler 

to use than any banking based 

alternative. The system is based 

on secure wallets managed by 

the users themselves, and a 

distributed ledger inspired by the 

bitcoin blockchain.   

 Investments Solutions: Firms like 

LetsVenture are making it easier to 

connect entrepreneurs and 

investors. Solutions like Equity 

crowd funding (AngelList, CircleUp, 

CrowdFunder, Fundable, Ketto, Milaap, 

Catapult), and peer to peer lending (LoanMeet, 

Lendbox, LendingClub, Upstart, BitBond, 

Faircent, ilend, Bondora, AuxMoney, Zopa, 

Biva) are available for further investments. This 

enables small business and startups to easily 

raise money for their projects.  

Financing Solutions: There are further solutions 

like crowdfunding, micro loans and credit 

facilities to facilitate smaller loans. These are 

appropriate for comparatively smaller projects 

and ideas. Kickstarter is a good example 

globally. Other companies include IndieGogo, 

RocketHub, Accion, Opportunity Fund, 

Annapurna Microfinance, etc.   

 

T 

“Financial technology, also known 

as fin-tech, is an economic 

industry composed of companies 

that use technology to make 

financial services more efficient. 

Financial technology companies 

are generally startups trying to 

disintermediate incumbent 

financial systems and challenge 

traditional corporations that are 

less reliant on software.” ‐ Wiki 
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Cross Process: Big Data and predictive 

modelling are becoming very crucial these days 

to make wiser decisions. Banks are using it to 

check if they are making bad loans, various 

investment firms use it to predict the value of 

an asset and accordingly investing, etc. The 

possibilities are limitless.  

Insurance: Startups like Lemonade are offering 

the platforms for peertopeer insurance. Kasko 

is giving a service to digital businesses to offer 

relevant insurance services to their customers 

via a modular API. Other companies like 

Domotz, Covi, Buzzmove are offering 

innovation in this vertical.  

With a large unbanked population, rising 

smartphone usage, push for financial inclusion by 

the India government through initiatives like 

Aadhar, Jan Dhan Yojana and payment banks, 

India has a lot of opportunities for the Fin-tech 

sector. Compared to other countries, India has a 

total penetration in digital banking of around 

15% compared to Japan’s 83%, US’s 75% in 2014. 

Also, with around 75% population in the age 

bracket of 15-34 and rising penetration of 

Internet, India has further potential to grow 

digitally and the ease and reach through fin-tech 

in the banking sectors has a huge potential. The 

year 2015 itself experienced 80 rounds of funding 

from investors like Sequoia, Accel Partners, 

Blume Ventures, Intel Capital, Saif Partners with 

total investments around $1400M. Currently (As 

per Tracxn October 2016 report) there are 

around 230 funded companies and 1045 

unfunded companies in this sector. If we analyze 

the funding according to different business 

models in the fin-tech sector (Annexure D), 

mobile payments have received the largest chunk 

of money totaling $1.3B (for 169 companies) till 

now with payments, lending and banking tech to 

$360M (102 companies), $345M (195 

companies), and $311M (195 companies) 

respectively. This shows slight maturity in the 

mobile payments section of the fin-tech but still 

the market is open for other innovations and 

business models. Blockchain is getting widely 

popular and making use of technological 

advances like Artificial Intelligence, IOT and Big 

Data is further revolutionizing the sector.  

Penetration of Digital Banking (%) : 

19 



 

     OpStakes 2017 

Let’s evaluate about the evolving ecosystem 

that has helped and is also available for future 

startups in India. Government’s initiatives like 

Startup India, Financial Inclusion using 

Aadhar, Tax and Surcharge Relief, 

Infrastructure support using Digital India and 

Smart Cities and IP facilitation support are all 

in favor of the startup industry in India. RBI 

has further helped the fin-tech ecosystem by 

launching Unified Payment Interface, release 

of consultation paper on regulating P2P 

lending, and making it easy for payments 

bank licensing. We have already seen the 

growing interest of investors in the sector 

(Annexure A). India also has a network of 

around 1600 angel investors for early stage 

funding besides the later round investing 

available from the VCs. The market ecosystem 

has also evolved with many startups in the 

sector and complimentary solutions available 

in the market. Technology vendors like 

Cognizant, TCS, IBM, etc have also come up 

with plans to assist startups in technology 

implementation of their ideas. Financial 

Institutions are gearing for both acquisitions 

and funding-based routes to increase 

presence in emerging fin-tech space. This 

opens routes for exits for founders. 

  

The young population of India gives a large techno-friendly user base for these startups. Next, academic 

institutions and universities like IITs, BITS Pilani, IIMs have also come up with various startup initiatives 

to boost the morale and help startups realize their ideas. Finally, there is plenty of mentorship available 

from various incubators, accelerators and innovation labs to help startups in various stages of their 

company. If this ecosystem is coupled with the right mindset of our entrepreneurs, the sector can 

expand significantly in India and reach at par with the global numbers. 
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 All in all, the fin-tech is a booming sector and is 

expected to grow to $45 billion globally by 

2020. Technological advancement coupled with 

commoditization trends has led to the 

development of a new crop of nimble firms 

providing services in each segment of financial 

institutions offerings in India. Fin-tech startups 

are redrawing the traditional approach to 

banking services. The challenges for the sector  

includes the need for consumer education, 

building trust, and getting the right licenses 

would be the major building blocks to starting 

up in India. With the right mindset and utilizing 

the developed ecosystem available for this 

sector, entrepreneurs can tackle these 

challenges and help India in coming at par with 

the global standards in this sector.

Pillars of Fin-tech (Source: KPMG Report Fin-tech 2016) 
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The Future of Driverless Cars 
Mouparna Saha, MDI Gurgaon 

 
Autonomous Cars: The Unthinkable 
The roads will be full of autonomous cars 

within 10 years. Maybe within 2, depending on 

where one is driving. 
Who knew that cars would not require drivers 

one day! Well, mankind never thought of flying 

too. But as years have passed, a lot of things, 

literally numerous things have been made 

possible. And so has the possibility of driverless 

cars. In the world of automobiles, things have 

become quite interesting ever since Google and 

Tesla have developed their self-driving 

technologies for the past seven years or so.  

Tesla Autopilot has been immensely successful; 

the number of drivers using cars with the Tesla 

Autopilot presently surpasses 70,000, with over 

780 million miles covered using these semi-

autonomous vehicles. Google’s self-driving cars 

currently number approximately 60 cars, with a 

collective total of about 2 million miles having 

been traveled. 

The enormous data collected on the road just 

by these two companies will help prepare for 

more consumer alertness and help drive 

regulation and R&D globally. With the right 

growth environment, it has been estimated 

that there will be over 10 million self-driving 

cars on the road by 2020. Other projections 

even see autonomous cars making up over 15% 

of all vehicles sold in 2030. 

Companies like Tesla and Comma.ai already 

have driverless features. But they're solving 

the comparatively easy driving problems 

autonomous vehicles face on the road and 

leaving bigger challenges alone for now. On 

the other hand, companies like Google and 

Uber have been building fully autonomous 

cars, ready for any driving situation. 

All automobile companies including Ford, GM, 

BMW, Toyota, Nissan and others have the 

mission of launching their autonomous 

vehicles by 2020. The availability of the first 

commercially viable driverless by 2020 would 

ensure a high amount of road-safety. Reports 

by KPMG suggest that accidents will go down 

by almost 80% once these vehicles are on 

road. But safety is actually the biggest concern 

for self-driving cars today – principally 

because of the number of unknowns. Running 

on beta versions, most of these cars are 

collecting data as they go. Still, accidents have 

been few and far between, apart from Tesla’s 

only fatal car crash involving their semi-

autonomous car. Even Google has only 

confirmed about 24 minor accidents over a 

seven-year span, with only a lone event 

attributable to the Google self-driving car. 
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Chris Dixon, a partner at esteemed Silicon Valley investment firm Andreessen Horowitz says that 

there are basically two reasons why right now is the ideal time for driverless cars: 

• The significant improvement of artificial intelligence or specifically deep learning, and 

• The cheaper and more accessible technology being available to build driverless cars. 

 

Autonomous Cars: Redefining the Automotive World 
 

Autonomous vehicles are a major innovation 

for the automotive industry, but it is still 

unclear about their impact in terms of 

uptake, timing and penetration. Even though 

there is uncertainty about this innovation, it 

is established fact that these cars will play a 

major role in the economy, society and 

mobility. 

McKinsey and Company has studied the impact of 

autonomous cars in various sectors and made the 

following illustration by dividing the time into 

three horizons: before such vehicles are 

commercially available to individual buyers, when 

they are in the early stage of adoption, and when 

they become the primary means of transport.

 

 

 

 

 

 

 

 

The Self-Driving Vehicle Revolution: An Illustration of Potential Growth (By McKinsey & Co.) 
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 ❶ Autonomous vehicles are already a reality in some applications like mining and farming. On-highway 

trucks will be the first vehicles to fully feature this technology in the next 20 odd years. Automated drones 

are something which are being currently tested heavily and will be available.   

 

❷ In the next two or three years, carmakers, globally, would define and communicate their approach 

regarding autonomous vehicles. There will be different strategies that they can assume depending on their 

nature; i.e. whether they are established players, or new players developing radically new architectures, or 

fast followers or late entrants. 

 

 ❸ Other transport mobility models are gaining publicity day by day. These include carpooling, car 

sharing, “e-hailing” taxi alternatives, and peer-to-peer car rentals. 

 

 

 

❹ Driverless technologies being highly critical for safety, customers would strongly follow the OEM service 

processes and use original equipment while maintaining and repairing their systems. 

 

❺ There might be a shift in the business models of car insurers, focusing primarily on insuring car 

manufacturers from liabilities from technical crashes of their vehicles, as opposed to protecting private 

customers from risks associated with human error in accidents. 

 

❻ In combination with smart technologies, autonomous vehicles could diminish labor costs while 

enhancing equipment and facility productivity. What’s more, a fully automated and lean supply chain can 

assist in reducing load sizes and stocks by leveraging smart distribution technologies and smaller vehicles. 

 

 

 

 

❼ As much as 50 minutes a day can be freed for users by the use of autonomous vehicles which could be 

beneficial for other tasks. 

 

❽ Mobility behavior of customers is expected to be changed which would include reduction in parking 

infrastructure, since open door space will no longer be required. 

 

❾ Accidents are going to reduce drastically. 

 

❿ The extensive infiltration of autonomous vehicles will likely speed up the development of robotics for 

consumer applications, since the two share many technologies. These comprise remote advanced sensing, 

image recognition, GPS , and advanced artificial intelligence. 

 

 

ERA ONE: AVs not available to consumers 

ERA TWO: AVs enter the early adoption stage 

ERA THREE: AVs go main-stream 
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The Road Ahead 

Driverless cars are going to change the way we 

think about traffic. As the fleets of autonomous 

cars grow, they can be used to influence the 

flow of traffic. Fleet vehicles can decisively 

slow down the build-up of traffic ahead where 

there is a clogging. They can dependably 

compute and selectively or pre-emptively use 
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tes. We can also expect city traffic managers 

and fleet managers to cooperate each other 

which will lead to much more real-time traffic 

management for stop lights. Thus, autonomous 

vehicles will not only drive themselves; they 

would change the cost structure of mobility, 

which in turn would facilitate shared  

autonomous mobility services to grasp a major 

part of the market for powered individual 

mobility. Today, many cities are redesigning 

themselves to be more environmentally 

sustainable by adding separate bike lanes, 

investing in mass transport infrastructure, and 

finding ways to be more pedestrian-friendly. 

Driverless cars, however, potentially signify yet 

another version of a major problem facing 

cities today: single-occupancy trips. There are 

questions on how the cities can design to suit 

various needs of the driverless cars. These cars 

may not be a steady shift on roads. Instead, it 

has been predicted that the change from all 

human drivers to all autonomous vehicles 

would be rather quickly for entire cities. 

 

An important question that needs to 

be answered – even though the 

technology for driverless cars is ready, 

are the government laws and 

regulations ready for the autonomous 

revolution? Currently, there are few 

agreed-upon technical standards and a 

mixture of regulation at the 

government levels. Various countries 

have sped up the process of 

formulation of standard regulations 

and the global pressure would help 

other countries to follow soon.  

 

 

The technology underlying autonomous 

vehicles is well-developed and hovering for 

commercial deployment. Major automotive 

companies and software developers have made 

considerable progress in navigation, collision 

avoidance, and street mapping. 

Governments can hasten or slow the 

movement towards self-driving vehicles by the 

manner in which they regulate. Addressing 

relevant issues and making sure regulatory 

rules are clear should be high priorities in all 

the countries considering autonomous vehicles. 

There remain broader societal and ethical 

considerations, though, that must be 

considered as we move closer to 

commercialization. 
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India’s FinTech Revolution: Opportunities and Challenges 
Priyaranjan and Ashwin, SJMSOM (IIT-B) 

 

 

Imagine a situation when you enter to a 

restaurant with your friends for a party without 

any wallet. No, it’s not like you forgot your 

wallet, but you deliberately choose to left your 

wallet in your home. If you tell this to your 

friends that you left your wallet and had no 

money to pay for the party what will your 

friends think? Will they believe that you don’t 

want to pay for the party? This way of thinking 

is outdated nowadays.  

 

 

Now it is the time for FinTech. You can enjoy 

your party, pay the bills with -out any money in 

your pocket. You can take a cab after the party 

and can shop while returning from the party 

without any money in the packet. Everything 

that you need now is a mobile phone. This is the 

revolution of FinTech. Via a mobile phone, you 

can pay all your bills, share the bills with your 

friends without thinking about any card or cash 

present in your wallet. 

 
      

Fintech Revolution - The stakeholders: 
 

FinTech has become successful because of the adoption of technology. So, we can assume that FinTech is 
a technology oriented business in the financial sector that creates a tech-savvy business environment, 
competes or empowers the traditional financial institutions and create an ecosystem having an eye on 
future of financial companies and another eye on the customer value creation. 

 
 
 
 
 
 

New storm in Financial sector of India: FinTech 

FinTech sector has seen more than USD 19 Billion in investment and with the emergence of more 

than 12,000 start-ups in 2015 globally. These start-ups are using innovation to bring seamless and 

innovative financial services to the banked and unbanked population. As per NASSCOM, the Fin 

Tech software and service sector will grow at a rate of 7.1% and is expected to reach 45Billion USD 

by 2020.  

The case is indifferent in India also. With a supportive regulator like RBI and Indian Govt., the 

FinTech sector is growing very fast by using the existing software infrastructure in India. As per 

NASSCOM prediction, FinTech software and service sector is expected to reach 2.4 Billion USD by 

2020 from the present 1.2 Billion USD. The total transaction value of Indian Fintech sector in 2016 

was approximately $33 billion, and it is expected to reach $73 Billion in 2020, according to a report 

by KPMG.  
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Startups 
Evolution of start-ups is vital for the growth of Fintech industry. Due to rapid internet penetration and 
increasing demand for financial products by consumers, Start-ups are mushrooming at a rapid pace. The 
number of startups funded in the first half of 2016 is equal to a number of startups funded in entire 
2015.USD 1.2 billion has already been invested in several Fintech startups in last two years. 

 

Name of Company Funding raised 

Paytm $700 million 

Freecharge $80 million 

Mobikwik $75 million 

BankBazaar.com $60 million 

 

 
 
 
 
 
 

Time line of India’s FinTech Revolution 
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Investors 
India has very less number of angel investors (About 1800) as compared to U.S. (300000). But, now 
Fintech sector is witnessing an increase in startup funding as the number of angel deals rose from 370 in 
2014 to 6910 in 2015. Sector wise division of Fintech startups in India.  

 

Govt. and Regulatory Bodies: 
For a heavily regulated financial industry, the success or failure of FinTech sector largely depends on Govt. 
of the land, and it’s regulations. Indian govt. has taken multiple steps to boost this area and below are 
some highlights. 

 
Financial inclusion: Via JanDhan accounts more than 240 million unbanked individuals have been 
included in the financial sector. FinTech startups can leverage this opportunity by providing basic and easy 
to use banking services across multiple financial service segments like lending, microfinance, insurance, 
etc. 

 
Digital based customer base: By digital initiative Govt. of India is pushing internet penetration to the 
rural areas of the country. With existing high penetration of mobile phones, the work of FinTech startups 
have become little simpler. With around 470 million internet users and 40% market penetration at this 
point, there is a significant scope for Fintech startups to provide new solutions. 

 
 

 Stakeholders of FinTech Startup Ecosystem 
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Non-Cash Transaction: A lot of measures has been announced by the Govt. to promote non-cash 
transaction after demonetization. Multiple concessions are offered, and other tax benefits are offered to 
users to encourage them to be part of cash less economy. This has opened a lot of opportunity for tech-
based financial service providers.  

 
Start-up India Scheme: By Start Up India initiative, Govt. Of India is providing various incentives to 
startups in building technology advanced, secure, and easy to use financial services. 
 
App Based Transaction: Govt. of India is promoting Aadhar based UPI transaction to include all banks and 
FinTech startup partners. This will create uniformity and make cashless transactions seamless. In this 
sector FinTech, players will play a significant role in making the program successful. 

 
Regulators:  

 
❖ In India, RBI has played an instrumental role in enabling development of FinTech sector and maintaining 

the security standard of banking services. It has played a great role in the expansion of services to 

unbanked population by encouraging innovations by FinTech companies. 

 

❖ RBI has also given permission to 11 entities to set up payment banks. These payment banks will provide 

essential banking services on the digital platform who have no access to the formal banking system. RBI 

also has relaxed guidelines for transaction up to a ₹10,000per month through prepaid instruments. 

 

Financial Institutions:  
 

❖ Banks also have adopted the changes of the financial sector by formulating appropriate policies and 

providing many banking services with the adopting of FinTech. Almost all banks are using mobile phones 

as their mini service point for the customer. This is creating new evolution in banking services. 

❖ A Large population of qualified human resource will help to make this journey successful. In India per 

year, more than 220,000 MBA graduates are entering the workforce. That is why other than outsourcing 

all leading financial services firms have set up their captive centers in India. 

❖ A lot of corporate houses have tied up technical institutions like IIT Delhi, BITS Pilani, to develop new 

adoptable technologies in FinTech sector. 

 
Services Provided by Fin Tech Firms: 
Peer to peer lending: 
P2P lending refers to lending money to individuals/ businesses through online services. This area has 
tremendous growth potential. It will reach to $4-5 billion within next five-six years. In India, P2P lenders 
mainly focus on microfinance, consumer, and commercial loans. 
 
Payment Solutions: 
Payment services are currently undergoing several changes. After demonetisation, there is a rapid 
increase in the use of mobile payment services. Also, change in consumer purchasing patterns has fuelled 
the growth of these payment services. The mobile payment industry in India is valued at about USD 1.15 
billion in 2016, increasing at a CAGR of 68 percent. 
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Robo  Advisory: 
Robo advisory services become very popular because of its ability to offer low-cost service, scalable 
solutions, and a great user experience. Many new firms, as well as traditional broking firms, are providing 
Robo advisory services like BigDecision, ScripBox, Arthayantra and 5nance. Recently HDFC bank have 
launched a robot based banking services in their selected branches. 
 
Insurance: 
There are several startups which are providing a platform to compare insurance policies online. It eases 
the process for the users to find out the best policy for them. Startups like Policybazaar, Coverfox, and 
Easypolicy are already working in this field. 
 
 

Opportunities of FinTech sector in India: 
When more than 40% of the population remain of the perimeter of banking services, the role of the 
financial institution and FinTech based companies is exciting. Here the situation is different from other 
developed nations regarding the amount of scope and opportunities available.  
 
❖ Indian Fintech sector is highly untapped in comparison to other markets. Another decisive factor is the 

fast-increasing internet population in India. As per Govt. of India, data internet population in India will 

reach 64% by 2018. The fierce battle between telecom operators to gain more customer and their data-

driven business model is adding fuel to this fire. 

 

❖ After demonetization, people have been forced to use noncash transactions in most of their 

purchases. This is helping to break the problem regarding behavioral aspect towards non-cash 

transaction. As per data given by SBI more than 15% of the transactions have shifted to digital mode like 

m-wallet and point of sales machine. This is a positive signal for FinTech sector. 
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❖ The largest talent base of India is helping the start-up ecosystem and playing a crucial role for future 

innovation. In APAC region India has the second largest number of ecosystem regarding deal number and 

size. 

 

❖ Most of the Indian rural population is dependent on alternative form of lending which is 2 to 3 times the 

standard bank interest rate. So, there is a huge gap to be filled by FinTech service companies to provide a 

formal, regulated lending services.  

 

❖ Nowadays Aadhar based transaction has the capability to push FinTech sector to a new height. Aadhar 

also provides a true picture of an extensive database and their position regarding banking facility usage. 

Recently Govt. has also declared many incentives to entrepreneurs through their start-up India initiative.    

 

❖ UPI-based transactions are also gaining pace because of high smartphone users in India. Day by day 

smartphone usage in increasing and mobile companies are trying to bring low-cost smartphones in Indian 

market. These initiatives are paving the way for the UPI-based transaction and directly encouraging 

FinTech based companies to provide better services. 

 

Challenges faced by Indian Fintech Industry 
 

❖ Along with enormous opportunities, also there are several problems that Indian Fintech sector is facing. 

The absence of financial infrastructure, especially in rural areas possesses a significant challenge for 

growth in Fintech sector. People living in the countryside don’t have bank accounts, proper documents, 

home ownership details and credit score, For example, loans or lending process is very tedious, and it 

requires lot of records including pay slips, personal verification, and signature verification. Due to lack of 

this data, risk of lending money to these people become very high. 

 

❖ Also, services provided by current Fintech Startups cater the needs of only a few individuals. These 

financial products and services are designed for only top 40 million of the population. Startups must 

reimagine and redesign their products so that other people can also use these services. 

 

❖ Indian Fintech Startups also must give innovative solutions to solve real life problems. Startups have not 

been able to create solutions that are profitable and usable. Solutions like providing credit to women 

entrepreneurs, social financing are some of the untapped areas that Startups must explore.  

 

❖ Also, regulatory compliance in India is quite strict. Current Regulatory architecture is not very conducive 

for the growth of Fintech companies. Both RBI and Government must take bolder moves to support the 

growth in this sector. 
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Conclusion: 
 

There has been a committee formed by govt of India headed by Mr. Chandrababu Naidu, Hon'ble. CM of 
Telangana to address the issue of digital currency adoption in India. RBI has also given 11 non-financial 
institutions to run payment banks in India. From these decisions, the effort of Govt and RBI is clearly 
visible. India has remained a bright spot in technology market from a long time, and the same is to be 
adopted in FinTech industry. An attitudinal change regarding cash usage is required. In this regard people 
who have the idea about the digital form of transaction, Govt., established financial institutions will have 
to play their role. Nowadays many taxes are to be paid during a noncash transaction. Till there is difference 
between one rupee in pocket and one rupee in card, the primary purpose of this FinTech revolution can 
not be achieved. We have travelled a long distance after our independence, and long distance is yet to be 
travelled. 
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Quiz Time!  

Q.1  Following images lead to the name of which popular personality? 

 

 

 

 

 

 

 

 

 

 

 

(Answers provided at the end of Opstakes) 
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Innovation in 3D printers: End of the Supply Chain 
Piyush Bhirud, We School 

 
 

3D printing is a process of fabricating an actual 
physical object from digital design. It is based on the 
principle of turning a digital model into a solid three-
dimensional physical object by adding material layer 
by layer. 

Applications of it are in the fields of aerospace 
footwear, architecture, engineering & construction, 
automotive, jewellery, dental and medical 
industries, industrial design, education, geographic 
information systems and many others. 

 
However, to understand the full implications of 3D printing in a company’s supply chain, it is necessary to 
consider each company’s  

- operating environment,  

- manufacturing capability,  

- customer needs, and  

- Product portfolio. 

 
3D Printing: Estimates & Current-Future Trends  

 
At present, many leading industry and market analysts are making promising growth predictions for 3D 
printing. 

➢ The consultancy firm McKinsey estimates that the 3D printing market will grow to between $180 

billion and $490 billion by 2025. 

➢ Technology research and analysis company Canalys projects the global 3D printing market will 

go from $2.5 billion in 2013 to $16.2 billion in 2018.  

➢ Gartner, the well-known information technology advisory company, believes that enterprise 3D 

printing is ready to break out and achieve widespread adoption 

➢ Elon Musk, CEO and CTO of Space Exploration Technologies Corp said that with 3D printers, “I 

believe we are on the verge of a major breakthrough in design and manufacturing. It’s going to 

revolutionize design and manufacturing in the 21stCentury.”  
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Advantages of 3D Printing: 
 

• Less number of production steps to design, prototype and manufacture complex products 

• Delivery time is faster through on-demand and decentralized production strategies  

• Lower logistics and production costs  

• Higher sustainability and efficiency in production through using the least amount of material  and 

energy in production 

• The rise of 3D printing will greatly affect manufacturing and the supply chain. Its value in creating 

complex items that were once made on assembly lines has the potential to eliminate the need for high 

volume production from a traditional factory, as well as the factory workers. In time, the supply chain 

will become more efficient, more locally and globally connected 

 
3D Printers and the Supply Chain 

 
As technology made the world contract, companies 
expanded overseas and even local firms partnered 
with suppliers across the globe, leading to the rise of 
the global supply chain. In the not-so-distant future, 
3D printers could transform it to a globally 
connected, yet totally local supply chain. 

  
Because 3D printers inherently create a close 
relationship between design, engineering, marketing 
and manufacturing, their use holds the potential to 
shift some manufacturing away from low-wage 
countries and closer to the customer base, so 
companies can more quickly respond to consumer 
demand.       
    

3D printing as a manufacturing technology enables 
companies to customize their products to a very 
high degree at low cost, and without sacrificing too 
much efficiency in the production process. This can 
have significant impacts in the area of mass 
customization in supply chain management.  

 
Due to the additive nature of 3D printing, the use of 
natural resources and raw materials is a lot more 
efficient compared to many other technologies. 
Thus, less waste and lower material requirements, 
the technology has potential to initiate a change in 
the underlying assumptions about supply chain 
sustainability. This aspect opens a variety of 
opportunities in the area of supply chain 
decentralization & manufacturing. 

 
 
 
 
 
 
 
 
\ 
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This can make the entire supply chain more agile and resilient against disruptions. Utilizing the digital 
supply chain by sending files instead of physical goods,  
 

• 3D printing can rationalize global logistics and inventory activities due to on-demand availability of 

products, and shortened lead-times that 3D printing offers.  

• Because 3D printing holds the opportunity to turn manufacturing on its head, value adding activities 

across the supply chain could essentially be redefined and reprioritized.  

This can have significant successive impacts on supply chain designs and strategies. 3D printing has 
enabled small scale manufacturers to establish a viable business model without the need for big upfront 
capital investments, and thus the technology can reshape the laws of competition in certain industry 
sectors. This shows the disruptive potential of the technology for domestic and international markets. 

 
 
The Resulting Risks & Opportunities for Supply chain: 

 
 
The analysis of the impacts that were identified in this study revealed that a variety of risks and 
opportunities are attached to each of these impact categories. These risks and opportunities are very 
much dependent on the context of the investigation, the involved parties, their area of expertise as 
well as the industry sector and business model in question.  
 

• The opportunity of rationalizing logistics and inventory is to reduce the supply chain cost base by 

saving cost on labour, storage and transport, but the risks of this impact are major layoffs and a 

reduced safety stock for periods with peak demands.  

• The decentralization of manufacturing in favour of a local-for-local approach holds the opportunity 

for supply chains to be more agile in the marketplace and having lower logistics cost, but at the 

same time it bares the risk of increased manufacturing cost and missing economies of scale.  

• Also in-house prototyping is a great opportunity for the focal company to reduce cost and shorten 

lead-times. 

• Mass customization 

 
 
 
 
 
 
 

The value proposition of this customization principle is the inclusion of the customer into the 
design process. 
 
3D printing could blur the line between purchase and creation, or in supply chain terms, it could 
merge design, manufacturing, and distribution. 
 
Moreover, for product design, 3D printing can significantly reduce supply chain lead-times by 
producing prototypes quick and inexpensive, which can speed up the entire development 
process. 
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Six Ways 3D Printing Is Transforming the Supply Chain 
 
3D printing is playing a huge role in transforming the supply chain. By adopting this method we 
can improve the efficiency manifold. 
 

Designs 
 
Replacing 2D design by 3D design 
 
Locating design flaws, which would normally only surface once tooling investments were 
made, and re-prototyping and redesigning more frequently and affordably  
 
Users can simply update the 3D computer-aided design (CAD) file, reprint the design and 
validate it before it ever moves into tooling 

Manufacturing materials 
 
Manufacturing aids are valuable but can be time-consuming and/or expensive to 
traditionally develop.  
 
The versatility of additive manufacturing using 3D printing manufacturing aids ensures a 
high level of observable quality management, and helps maintain efficiency and profit. 

Packaging design 
 

3D printing materials now mirror those used in taxing heat and pressure environments, 
including high-performance thermoplastics such as polycarbonate and ABS.  
 
Packaging industries are finding 3D-printed thermoforming patterns an increasingly 
more economical and effective solution to challenging product designs 
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Production design 
 
3D printing becomes ideal or essential for production when 
 

• The design is only achievable through 3D printing. We see this most 
frequently in the aerospace industries, for example ducts and other non 
load-bearing, multifunctional units which have complex geometries  
 

•  3D printing is a fast process as there is no time lost developing a tool or 
waiting for a first shot off the mold. Design files are sent straight to the 
printer for fabrication and then post-processed as needed. 

 

Virtual Inventory 
 

Here, the consumer products are continuously communicating with the Internet, 
perhaps feeding data on consumer usage to the manufacturer themselves. 

 

• Designs are saved as files on computers, on USB drives and uploaded to 

the cloud 

• The 3D printing manufacturer accesses those files  

• Prints the parts 

• Ships the parts back to the designer or straight to the consumer as 

needed. 

 

Rationalization of Inventory and Logistics 
 
3D printing allows the movement of physical goods by transferring the digital 
copy of product only. 
 
It replace physical inventory into virtual inventory. Thus reduces the number of 
SKUs and the total number of stored parts. 
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3D Printing:  Affecting the Supply Chain 

Printing on demand 
 
This means that one doesn’t need to have the finished product stacked on shelves or stacked 
in warehouses anymore. Whenever we need a product, we can make it. And that collapses the supply 
chain down to its simplest parts, adding new efficiencies to the system. 
 
These efficiencies run the entire supply chain, from the cost of distribution to assembly and carry, all the 
way to the component itself, all the while reducing scrap, maximizing customization and improving 
assembly cycle times. 
 
It breaks the global supply chain apart and re-assembles it as a new, local system.
 
 
Ending supply chain: 
 

• 3D printing technologies, will allow an individual or small company to produce the small product at 
their places only .This will eliminate the concept of supply chain process.  

• The rise of 3D Printing is expected to cause a decline in the cargo industry, reducing the demand for 

long-distance transportation such as air, sea and rail freight industries. 

• Removal of longer & expensive processes, any complexity of the item is, 3D Printers are able to 
produce small items ready assembled, with customisations and revisions.  

• The mass customisation will help people to customise their product as per their requirement. that 
will go back right through the supply chain 

 

However, disruptive technologies come with challenges. Following are challenges for 3D printing: 

▪ Internet protocol security – Digital design security is affected or copied by hacker or malpractices 
▪ Security Concerns – printing of gun, knife, sword etc. cannot be controlled easily. 
▪ Liability – the failing of product will create question on product and producers. 
▪ Mass Production – difficult to copy and compete the original product. 

 
Factories could be affected, too. 
 

• High skilled workers-to make sophisticated work higher level of workers required. 

•  More focus on design rather than manufacturing. 
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Conclusion 

  
With the integration of 3D printing in SCM though 
many advantages as effectiveness and rapidness 
there will be the legal and security part is still a major 
disadvantage. Digital transfer of goods may lead to 
leakage of designs and patenting would not really be 
effective. But it will be need of future. 
The use of 3D printer can revolutionize the logistic as 
well as supply chain process .this concept has a 
capacity to change the  

traditional business process. Because end users will 
be able to do much of their own manufacturing 
rather than engaging in trade to buy products from 
other people and corporations. With effects on 
energy use, waste reduction, customization, 
product availability, medicine, art, construction and 
sciences, 3D printing will change the manufacturing 
world and the supply chain process with 
technological advances. 

 

Quiz Time 
Q.2  Which term (mostly used in Operations Management) comes to your mind from 

the following : 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Answers provided at the end of Opstakes) 
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Innovation in 3D Printers: End of Supply Chain 
          Sandeep, MDI Gurgaon 

                  

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

3D printing (also known as “additive 
manufacturing”) is revolutionizing the way 
manufacturing industry has been functioning 
over the years. The supply chain model with 
a number of interdependent processes runs 
the risk of getting obsolete with the advent 
of this new technology.  

 

In a lay man’s term the idea is simple. Just 
like a conventional inkjet printer, 3D printer 
takes input in the form of information. While 
the inkjet printer will use that information to 
print on the paper by applying ink, the 3D 
printer injects materials in successive 
patterns to build three dimensional objects.  

 

 

 
 

What seemed like a scene from a science fiction movie a few 
years ago has now become reality.  

3D printers over the years have gained mainstream attention for 
their capability and versatility. In this article we shall look at what 
the current trend is and how big a disruption will this technology 
cause. 

 

 

What is 3D printing? 
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Economic Implications of 3D printing 

In the traditional manufacturing set up, the supply 
chain is such that, material and individual 
components are sourced and shipped from various 
locations to the factory where the actual product is 
manufactured and assembled. 

Once an order is placed, an elaborate distribution 
network is in place where the product from the 
factory is sometimes sent to the warehouse before it 
is delivered to the store or the end-customer. 

3D printing greatly reduce the complexity of this 
system which has so many variables, most of which 
are beyond the manufacturer’s control. Each of these 
forward and backward parts of the supply chain is a 
cost centre. With 3D printer’s versatile ability to print 
components on demand, the whole system can be 
reduced to a few components leading to substantial 
economic savings on logistics, procurement and 
production costs. 

 

Thus the key benefits from 3D printing can be summarized as follows: 

● Reduction in the number of steps required to 
produce a customized product. This can greatly 
reduce the time to market (TTM) of a new design 
giving the innovators a first mover advantage 
over its rivals.  

● The distribution network can be shrunk and the 
production facility can be positioned close to the 
customer. This will help is catering to more 
customized demand from the customer.  

● This process can also lead to achieving more 
operational efficiency as compared to the existing 
production techniques. The material wastage will 
be reduced and energy consumption required to 
produce per unit of the product will be 
significantly lesser as compared to the existing 
practices. 

 

 

Innovations in 3D printing over the years have led to the development of many approaches 

and technologies that help us in converting our ideas into 3D models. Three of the most 

popularly used technologies for 3D printing are: 

 

1. Elective laser sintering (SLS):  Feed material in the powdered form is melted using lasers 

to form the desired objects. Mostly used to print metal - based materials 

2. Fused deposition modelling (FDM): Hardened feed material (like plastic on a coil) is 

melted layer by layer to produce the desired object. This is the most widely used and the 

most widely know technology among consumers. 

3. Stereolithography (SLA): A laser beam is used to build the object layer by layer. A liquid 

polymer that hardens on contact with the laser’s light is used as the feed. It is well 

established for rapid prototyping applications. 
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THE FUTURE OUTLOOK 

With the advantages listed above, 3D printing looks as a 
lucrative technology that will dominate the future 
technology landscape. Thus many top companies are 
betting heavily on 3D printing. As per Gartner, a 
leading information technology advisory company, 
over the past five years, 3D printing has moved from a 
new technology in its infancy towards accelerating 
maturity ( as shown in the figure below). It is a signal 
that the technology is now being adapted rapidly. 

McKinsey, a well known consultancy firm, estimated 
that 3D printing market will grow  between $180 
billion to $490 billion by the year 2025. If 2016 can be 
any indicator for this trend, there were significant 
movements in this field. Mercedes-Benz Truck 
announced of its first 3D-printed spare parts service. 
GE, BMW and Nikon have made a multimillion dollar 
investment in the 3D printing start-up Carbon.1 

     WILL THE 3D PRINTER SOUND THE DEATH KNELL FOR THE SUPPLY CHAIN? 

The advantages stated above have made it ominous for people to predict that this disruptive 
technology will end up dismantling the supply chain model as a whole. Although this seems to be the 
case on the surface, when we dig deeper, we find that barring a few early industry adopters this 
technology has not seen a widespread integration into the core production technology of many 
industries. An industry where 3D printing has penetrated and set benchmarks is the medical and the 
healthcare industry. 3D printer is being successfully used to create prosthetics and implants ( such as 
hearing aids and dental crowns ) 

● This limited adoption is surprising considering additive manufacturing has been around 
since the early 1980s. According to the EnY Global 3D Printing Report 2016, 11 % of the companies in its 
survey are testing and experimenting with 3D printing, while

● High costs of printers, scanners and the material printing and have a clear strategic plan at 
the highest management level for its future application.  
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Some probable causes behind this slow adoption can be:

• High costs of printers, scanners and the material 

• Limited knowledge about 3D printing and aversion to using a new technology 

• Lack of faith in the sustainability of the printer over a long term usage and 

• Industrial application 

• Quality of the product: Will it be durable?

Thus, to pose as a threat to the existing supply chain, there are certain challenges that 3D printing technology 
will have to overcome which we shall see in the next section. 

CHALLENGES TO THE 3D PRINTING TECHNOLOGY 

● Materials used in printing 

As the input is a critical factor in determining the 
quality of the output, the material used in 3D 
printer is one of the most critical challenges that 
this technology faces. Although there are a number 
of materials available, the real challenge lies in 
creating a unique product from a number of 
materials. Today, the printers available in the 
market can handle at most three different 
materials. The costs, however, are very high and 

increase proportionately to the increase in the 
material. Another important factor is the quality of 
the product. With a limited number of materials, 
the quality of the product that can be produced 
becomes severely constrained. Only when more 
number of materials are incorporated, we can 
assume that the spectrum of products printable 
will expand exponentially.  

• The speed of printing (effective output): 

 
In order to be an effective alternative to the 
existing manufacturing methods, the 3D printing 
technology has to be faster and more accurate. 
For example, today a consumer grade FDM 
printer takes 4-5 hours to print a golf ball. The 

3D alternative to it should not only be faster but 
it should also adhere to the strict quality 
standards ensuring aesthetics and proper 
structural integrity.  

 
 

 45 



 

     OpStakes 2017 

● Ownership and trust : 
 

Another key factor that would ensure the 
success of the 3D technology would be the 
trust in the minds of the customer. 3D printing 
is a new technology. What happens if the 
product printed breaks? Who would be liable 
for the damage to the customer? In what 
cases would the responsibility lie with the 
user? To what extent would the manufacturer 

be responsible for the breakdown? Thus, clear 
guidelines need to be formulated for all such 
issues that may clear any doubts that may 
arise in the minds of the consumer.  A good 
regulatory framework can go a long way in 
improving the credibility of the new 
technology. 

 
● Intellectual Property challenges: 

 
Manufacturing industry’s competitive 
advantage has traditionally been its innovative 
production techniques. They have usually 
been protected by patents. With the advent of 
3D printer, it would be interesting to see how 
the intellectual property framework changes. 

The designs required to create the product 
would be in high demand and would be 
vulnerable to privacy and theft robbing the 
company of its competitive advantage 
instantly. 

CONCLUSION 

From the factors we have analysed above, it’s 
clear that 3D printing is going to be a 
disruptive technology. However, it is highly 
unlikely that the new technology will entirely 
substitute the existing supply chain systems. 
Instead, 3D printing will probably complement 

the existing system, making it more cost-
effective and efficient.  For example, an 
automotive major might use 3D printing to 
manufacture its spare parts and some of its 

components in-house thereby reducing its 
dependency on the suppliers.  
3D printing can mostly create a greater 
upheaval in customised products where 
standardized mass production is not required. 
In such industries, 3D printing can create a 

competitive advantage 
which would be difficult 
to ignore. This can be 
observed in the 
healthcare and the 
medical industry where 
3D printing is being 
successfully used to 
create and design 
implants and prosthetics 
as per the individual 
customer requirements. 
In the end, 3D printing 
will surely turn out to be 
the next big thing in the 

field of manufacturing, adding value and 
improving the quality of products in coming 
future.
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Quiz Time 

Q.3  Connect following images to get an Operations Management term 

 

 

 

(Answers provided at the end of Opstakes)
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Innovation in 3D printers: End of the Supply Chain 
- Bhavya Rastogi, IIM Shillong 

r  

 
Source: 3DPrint.com 

 
Introduction 
In ancient Hindu Vedic society and Greek society 
(during the time of Plato), access to information was 
reserved only for elites. Though libraries across the 
world tried to address this problem, the exclusivity 
trend largely persisted centuries together until the 
advent of internet. Internet turned the control over 
accessibility to information on its head and 
democratized it for the consumption of the masses. 
The rest, as they say, is history. Can 3D printing take 
us to the internet moment of the manufacturing, 
that is, the democratization of manufacturing? Let 
us explore. 

 
History of Manufacturing 
In the earliest days of manufacturing before the 
Industrial Revolution, goods were developed using 

craft production: a cobbler creating custom made 
shoes. Though craftsmanship epitomized the 
human’s desire to create things, it had three major 
drawbacks: high lead time, no economies of scale, 
and no industry standards. These shortcomings of 
craft production paved way for the birth of 
industrial revolution. Contributions such as Division 
of labor (Adam smith, 1776), Interchangeable parts 
(EliWhitney, 1790), Principles of scientific 
management (Frederick W. Taylor, 1911), Moving 
Assembly line (Henry Ford,1912)atrophied 
craftsmanship and ushered in the changes in the 
world of manufacturing from localized and 
distributed to mass and centralized manufacturing 
in the earlier part of 20th century. And now, 3D 
printing is set to change and disrupt the 
manufacturing as we know it. 

3D Printing Technology 
3D printing, or additive manufacturing as it is 
occasionally called, is a three decade old 
technology. A 3D printer develops a three 
dimensional product, layer by layer by depositing 
materials (thermoplastics) in a design as dictated by 
CAD data, the product design data developed in 

professional design programs. The technology was 
invented by Chuck Hull, also known as the father of 
3D technology, in 1983 (Hickey, 2014). The first 
prototype he printed using his 3D printer was an 
optometrist’s eyecup. The technology has come a 
long way since then. 
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 First 3D printed object - an optometrist's eyecup 

 
Source: Roots of a High-Tech Revolution -Wall Street Journal 

 
The potential of 3D printing could be explained 
through a simple product: an eyewear. A regular 
user of eyewear would be familiar with one of 
the most annoying, yet indispensable, parts of 
the eyewear: the hinge assembly. The sole 
purpose of the hinge is to fit the standardized 
eyewear, the child of mass production, to our 
unique nose and temples. 
Would not it be great to have an eyewear that 
are made to measure just for us in the same, if 
not less, cost and time you get the standardized 
one? 3D printing technology will do just that and 
much more. In the 30 years after the first 
prototype created by Hull, 3D printing technology 
has been embraced by the large automobile 
manufacturers such as GE and Mercedes Benz to 
build prototypes for testing their new automobile 
designs (Hickey, 2014).Tech giant Google is 

betting on 3D printing to develop a customizable 
phone, the Ara (ProjectAra, 2014).As with the 
case of internet, the adoption of 3D printing 
technology went beyond the sweeping spaces of 
deep-pocketed corporations and into the small 
garages of the budding entrepreneurs. Planetary 
Resources, a startup for space explorations, is 
one of the pioneers in the commercialization of 
3D printing in low cost space exploration. 
 
One of the significant applications of 3D printing 
technology is in medical sector. Back in1996 
(Hickey,2014), the surgeons at the Wilford Hall 
Medical Centre in Texas generated predictive 3D 
models in advance of a surgery, a feat hitherto 
unfeasible without 3D printing technology. 
Another phenomenal change brought by 3D 
printing in medical sector is the development of 
personalized and affordable medical devices. 
From our body data, medical devices such as 
wireless dental braces, in-the-ear hearing aids, 
and full knee replacements (Summit, 2011) could 
be made to measure to perfectly fit our bodies 
and personalities as well. What’s more, feats 
such as printing our organs (Atala, 2011), instead 
of looking for transplants, through cells borrowed 
from cells, or printing our own medicine (Cronin, 
2012) through a process known as on-the- fly 
molecular assembly will be possible in the near 
future. 

  
 3D printed cardiac model 

 
Source: 12 Things We Can 3D Print in Medicine - 3D Printing Industry 

 49 

http://www.wsj.com/articles/roots-of-a-high-tech-revolution-1409066696
http://www.wsj.com/articles/roots-of-a-high-tech-revolution-1409066696


 

     OpStakes 2017 

 
Renaissance of craftsmanship 
The biggest value 3D printing brings into the world 
of manufacturing is its ability to fabricate complex, 
detailed designs with the same ease and speed as 
rudimentary designs. Complexity is no longer a 
constraint for a 3D printer unlike traditional mass 
production methods. This very attribute of 3D 
printers is highly utilized by Product Designers to 
create prototypes for testing their new product 
designs and by Architects to build prototypes for 
their buildings (Harouni, 2011). Does the 
complexity-free 3D printing technology beckon a 
new era of manufacturing distinctly different from 
our past and the present? Avi Reichental, the CEO 
of 3D Systems, does not think so. In his TED talk on 
“What’s next in 3D printing?” (Reichental, what’s 
next in 3D printing, 2014), he said: “3D printing is 
not going to catapult us into the future, but rather 
that it’s actually going to connect us with our 
heritage”. He substantiated his argument by 
explaining how 3D printing would make everybody 
“an expert maker and an expert manufacturer” by 
putting the technology in the hands of the 
individuals. It is craftsmanship all over again. 
 
 
 
 
 

Possibilities in abundance 
3D printing technology has the potential to 
democratize manufacturing: returning the 
power to create from the corporations to the 
individuals. The power to create (3D printing) 
along with the power of information (internet) 
can open up the world of endless possibilities to 
our generation. In the near future we may have 
e-commerce websites shifting from selling 
completed products to selling the product 
design data (three-dimensional geometric 
representation of the data). When such a 
scenario becomes a reality, it may solve the 
biggest headache currently faced by the e-
commerce websites: time and costs involved in 
delivering the physical product. Customers will 
then use the product data and/ or customize it 
to fabricate the product in their personal 3D 
printers. 
 
On the other hand, the adoption of 3D printing 
in corporations would necessitate the 
development of new, or updating, traditional 
operations management concepts. Right from 
inventory management to manufacturing (such 
as JIT and lean production) to supply chain 
management, all the existing practices will 
undergo significant changes to stay relevant in 
the future world of 3D printing.  

Global 3D Printing market, Size and Forecast (2013-2020) 
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Challenges 
3D printing is not without its flipsides. Though it is 
a three-decade old technology, it had not seen 
widespread adoption until recently. While it looks 
to bring back craftsmanship into our world of 
mass production, the technology is still complex, 
expensive, slow and inconsistent in comparison 
with the existing manufacturing methods 
(Harouni, 2011). However, these barriers are 
slowly breaking down with large players such as 
Google, GE, Benz and, also, quite a number of 
startups such as Within technologies, Planetary 
Resources investing heavily in developing the 
ecosystem for 3D printing. 
 

Complexity in Designing: One of the possible 
hurdles that may hamper the large scale adoption 
of 3D printing technology by consumers in the 
near future is the necessity to have the 
knowledge of complex designing tools such as 
CAD. Not everyone can master the professional 
designing tools. However, the barriers in 
designing are slowly breaking up with the 
emergence of new, user friendly designing tools. 
With software like Google SketchUp (Harouni, 
2011), consumers can design the complete 
product right from the scratch. Haptics, a 
technology that offers the user the sense of touch 
and feel their designs, can go a long way to help 
3D printing technology get pass the designing 
hurdle.  

 

 A traditional supply chain 

 
Source: www.joneslanglasalle.eu/manufacturing 

 
Expensive: Another important challenge that limits 
the appeal of 3D printing is the exclusivity and 
expensive nature of its input materials. The existing 
3D printers cannot support a wider array of input 
materials as it requires the input materials to be in 
powder form. This makes the formulation to 
convert bulk input materials such as steel, plastics 
in the powder form quite expensive. Researchers 
are working to overcome this obstacle through two 

different approaches. On one hand, they look to 
develop new processes that make the conversion 
less expensive, like what Metalysis, based in U.K., 
claimed to haves developed that reduced the cost 
of conversion by 25% (Majcher, 2014).On the other 
hand, researchers are into developing input 
materials such as thermoplastics that would replace 
the traditional input materials such as steel. 
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Slow & Inconsistency: Speed is another feature 
3D printing should offer to be adopted by the 
industries for mass production. The existing 3D 
printers take days to print a product the size of 
a shoebox. OakRidge, a 3D printer 
manufacturing company, has recently 
developed a 3D printer that prints 200to 
500times faster than the existing ones 
(Majcher, 2014).However, this speed comes 
with a high price: surface finish of the product 
suffers. 
 

 

 
Other unintended consequences of 3D printing 
are the democratization of counterfeiting and 
production of illegal products such as guns or 
explosives. Marc Goodman, the head of Future 
Crimes Institute, a think tank and clearing house 
that researches and advises on the security and 
risk implications of emerging technologies, in his 
TED talk on “A vision of crimes in the future” 
(Goodman, 2012) cautioned us on the dark side 
of technology– the potential dangers when great 
tools like 3D printers get into the wrong hands. It 
is scary even to imagine the consequences of 
such a possibility.

 

A 3D printing supply chain 

 
Source: www.joneslanglasalle.eu/manufacturing 

 
The Future 
As humans, one common trait across all of us is that each of us are unique. We all are unique 
in our preferences, our needs, and our expectations. Craft production fed our differences by 
offering personalized products custom-made for us to suit our uniqueness. However, with the 
advent of the industrial revolution, we traded off customization with standardization for mass 
consumption. Now, the 3D printing technology has the potential to bring back the glories of 
the past while ushering us into the future. 
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Innovations In 3d Printing: End Of Supply Chain 

 -Bharathwaj Deepika, DoMS (IIT-M)
 
 
Additive manufacturing (AM), popularly referred 
to as 3D printing, is the process of synthesizing 
three dimensional objects by laying down 
successive layers of material with the aid of a CAD 
model. The technology which was primarily used 
for rapid prototyping has now evolved into a full-
fledged manufacturing technology capable of 
producing parts or final products on demand. 
Dubbed as the next big thing in the future of 
technology, 3D printing has the potential to bring 
about a radical transformation in the design, 
production and logistics domain. It is the 
confluence of a gamut of additive manufacturing 
technologies which enable the construction of 
objects in successive layers of 0.1mm thickness. 
These processes differ in the method of layer 
deposition to create parts and the type of 
material used. Selective Laser Melting or Direct 
metal laser sintering (DMLS), selective laser 
sintering (SLS), fused deposition modelling (FDM) 
or fused filament fabrication (FFF) and 
Stereolithography (SLA) are some of the 
processes of which SLA and FDM are the most 
commonly used.  
 
 

 
The parameter for selecting the appropriate 
process depends on the range of materials that 
can be used to create the layers of the object. 
Apart from plastics and photosensitive resin, 
ceramic, cement, metal and metal alloys, glass 
and thermoplastic composites infused with 
carbon nanotubes and fibres also fall in the 
bandwidth of substances used for creating the 
objects. 

 
 The flexibility offered by additive manufacturing 
processes over traditional manufacturing 
methods serves to balance out the high direct 
cost of producing the goods with these materials 
and new methods. Hence, the total costs are 
reduced substantially. In addition, flexibility of 
the process also enables effortless customization 
of goods and redesigning for superior 
performance. 3D printing, which till recently was 
considered as a niche segment, has sufficient 
potential to emerge as a tenable alternative to 
conventional manufacturing methods in multiple 
industrial and non-industrial segments. 

  
 

According to a latest report by McKinsey,
 
 

 
 

3D printers sales have tripled since 2014 and the figures are expected to rise to 
42% by 2020.  
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• Mass customization allows customers to create their own customized products using simplified 
versions of web-based customisation software, an example being mobile phone cases. 

• Rapid Prototyping has made product testing relatively easier. 

• In Research labs,it is particularly useful  owing to the ability to make specialized geometries and assist 
in the production of chemical compounds. 

• In the field of Medicine, 3D printing coupled with bio printing has enabled the feasibility of generating 
new tissues and organs by implanting stem cells which have the ability to transform into any other cell 
in the body. Printed Prosthetics have given back the hope of limbs to humans and animals alike. 

• 3D printing has also entered the Apparel segment, with sports gear and accessories giant NIKE having 
used the technology to prototype and manufacture the 2012 Vapor Laser Talon football shoe for 
players of American football. Another company, New Balance utilizes 3D printing to manufacture 
custom-fit shoes for athletes. Karl Lagerfeld, the designing head of leading brands like Chanel, Iris van 
Herpen and NoaRaviv have also employed 3D printing in most of their collections.  

• The Automotive industry is not far behind, with 3D printing aiding in the mounting of ‘Urbee’ the first 
car to be manufactured using this technology by Stratasys. Airbus has used 3D printing to 
manufacture more than 1000 components for the Airbus A350 XWB. The United States Air Force has 
also begun to leverage additive manufacturing for its components. Local Motors launched Strati, a 
functioning vehicle that was 3D printed ABS plastic and carbon fiber. 

• In Construction, fabrication of construction components or even entire buildings has been 
made possible through 3D printing. 

• 3D printing also has domestic applications through custom made DIY kits and for many other 
accessories. 

• It also finds application in the education sector, by allowing students to create prototypes and 
replicate actual products. 

There are five notable differences which 3D printing has brought to the supply chain  
industry and these are:  
 

1. Design – Not only does 3D printing ensure that design flaws are identified but also reveals 
products prior to the final production. It enables to reduce the product development cycle. 

2. Manufacturing aids – Additive manufacturing has the versatility and ease of developing 
important components like jigs, fixtures, custom tube bender dies, cooling patterns, molds, 
drill and saw guides with enhanced durability and accuracy, thereby maintaining efficiency 
and profit. 

3. Packaging – 3D printing has provided solutions for the packaging industry through economical 
and efficient thermoforming patterns for complicated product designs. 

4. Production – The rapid nature of the process assures faster turnaround than conventional 
production processes. It has an edge over the traditional methods when certain designs can 
be achieved only through 3D printing and when the production volume is low. 

5. Virtual inventory – This refers to better accessibility of the design files through cloud storage 
to the consumers and manufacturers alike.  
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Additive manufacturing process enables production of latticed designs that are lightweight in nature. 
This enables production in lesser time compared to conventional manufacturing methods and is better in 
accuracy of shape and measurements. NASA developed a turbo pump for their rocket engine with help 
from 3D printing technology. It enabled NASA to use 45% lesser parts compared to traditionally 
manufactured pumps. By July 2016, Aircraft manufacturing giant Boeing has delivered more than 20000 
additive manufactured parts. 3D printed metal parts are creating a revolution, not only in aerospace, but 
also in the healthcare industry. Custom made titanium 3D printed skull implant and a 3D printed rib-
cage, for benefit of cancer patients after tumour removal stages.
 

According to Goldratt, EOQ is a myth. On paper EOQ works well. However a number half of the EOQ can 
do wonders as inventory is reduced by half at any point of time, thereby leading more cash in the 
system. It’s a logical question to pose, what would happen to setup times? Wouldn’t it double at most 
work stations? Yes. However unless it’s a non-bottleneck station, and it’s operating at a rate over and 
above the bottleneck station, it is okay to setup twice for the same number.  

 

 

How does 3D printing prove to be a vital link in future Supply chain? Theory of constraints, a 
management practice initiated by Eliyahu M Goldratt through his books states the obvious. 
Quoting Voltaire, “Common Sense is not so common”, is the underlying principle behind 
Goldratt’s ideas. “The Goal” of a manufacturing organisation is to make more “money”. How 
to measure effectively if a company is making more money?  

By measuring three outputs.  

1. Throughput 

2. Inventory 

3. Operational expenses 

One needs to look at the plant from a throughput world, rather than just sticking to cost world. 
Ideal for a plant is to increase throughput, reduce inventory and reduce operational expenses. 
Local productivity adds up to zilch, if it doesn’t affect global throughput, as against 
conventional wisdom. So improving on all three accounts is necessary for a plant to make 
money. Reducing batch size by half improves the inventory hold up by twice.  
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Core ideas that one needs to remember, which require a shift in paradigm are:  

1. Workers can be idle. Not a cardinal sin.  

2. Non bottleneck stations need not run at 100 % or even 60% efficiency at all the times.  

3. Invariably running all the machines for the sake of running, above the throughput capacity of the 

slowest link (bottleneck) can cause adverse effects by increasing work in process.  

4. Maintaining flow of material is more important that just improving local productivities. The easiest 

equivalent is adding material to improve strength of a non-weakest link in a chain. It not only reduces 

throughput, but also increases inventory(material added to the non-weakest link).  

  
Statistical fluctuations do not even out/average 
out in the long run when dependent events are 
present. However, it accumulates as time 
progresses. So it’s imperative that processes 
with lesser problems and with reliability need to 
be implemented. This could cause a revolution 
in manufacturing where bottom line figures for 
any organisation will go up considerably, 
meanwhile increasing in the product quality, 
lesser lead times and increased customisability. 
All the aforementioned outcomes can be 
obtained by joint implementation of 3D printing 
facilities in conjunction with the theory of 
constraints. The following paragraphs go on to 
discuss how 3D printing is imperative in 
improving/revolutionising the Future Supply 
chain. 

 

According to a recent report on analysis of the 
global trends in 3D printing, the technology is 
projected to grow to $10.4 billion by 2021 from 
a mere $3.7 billion in 2016 with an estimated 
CAGR of 23.2%. From an economic standpoint, 
3D printing is ideally a jobless technology in that 
it will significantly reduce the need for factory 
workers when it replaces the conventional 
manufacturing process. It is speculated that the 
technology being less labour intensive than 
standard manufacturing, poses a threat in the 
form of fewer jobs. The implications are also 
with respect to Intellectual Property (IP) rules as 
duplication becomes an easier job. It will 
decrease the entry barriers for manufacturing 
which is an advantage to start-ups and inventors 
by lowering the risk and cost involved.

  
 
 
 

 
 
 
 

In all the aforementioned ideas, inventory plays a very important role and right now, most 
companies are heavily dependent on suppliers on the same. We are dependent on our 
suppliers to such an extent that porters 5 forces model uses suppliers as one category. 
When 3D printing/additive manufacturing is used to reduce fluctuations in the supply chain, 
productivity improves multiple folds. 3D printing has the capability to enhance the supply 
chain by improving reduction in inventory levels, planned creation of inventory/work in 
progress, reliable and accurate timeline, reduced statistical fluctuations.  
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3D printing has considerable potential to become a 
disruptive technology and challenge the constraints 
in supply chain management. Some of the ways in 
which this seems possible is through reduction in 
inventory by reducing the lot sizes, shorter lead 
times resulting in improved responsiveness and 
improved range management enhanced through 
customization. It also proves as an apparent 
alternative when logistics and transportation costs 
are on the rise.  We are not yet sure if innovations 
in 3D printing would bring about an end to the 
existing supply chain. However we are very 
confident that it would bring an end to supply 
chain woes (delays, and substandard parts), 
thereby reducing the leverage conventional 
suppliers have over manufacturing firms. This also 
improves the product quality and reliability by 
increasing the accuracy of final product 
dimensions, reduction of sub parts(number of child 
parts used in an assembly) and ability to mass 
customize.  
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Answers to Quiz Questions 

 
Answer to Q.1 : Taiichi Ohno 

 

 
 

 

 

 

 

 

Answer to Q.2  : 7 wastes Denoted by TIMWOOD (Transport, 

Inventory, Motion, Waiting, Over-processing, Overproduction, Defects) 

 

Answer to Q.3  : Cross Docking 
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