Leadership for India Inc: Practical Concepts and Constructs
Prof. C Bhaktavatsala Rao
Prof. Ajit Singhvi
Department of Management Studies
Indian Institute of Technology, Madras

Week - 03
Climate Leadership
Lecture —12
Leadership for Sustainable Growth

Hi Friends, welcome to the NPTEL course Leadership for India Inc., Practical Concepts
and Constructs. We are in week 3, covering Leadership for Sustainable Growth. In this
lecture, we will cover Climate Leadership; in the previous lecture, we focused on

technology leadership.

(Refer Slide Time: 00:27)

Forces That Could Reshape the World Order gj*

Climate is the long term average of weather conditions in a region. Climate over the years has been the prime driver of NPTEL
agricultural avocations and human Rapid industrialization and ization impacted climate adversely.

According to United Nations, climate
change is the defining issue of our time

Greenhouse Gases (GHG) have been Technology
raising steadily due to burning of fossil

fuels
The increase in global temperatures is
directly linked to the increase of GHGs in
the atmosphere

As a result, oceans will keep warming, ice
will keep melting, sea levels will keep
increasing and seasonality will keep
changing

Climate change has been on the top of agenda for nations and multilateral agencies. As industrialization is the prime
cause, it behoves the governments, industries and firms to reduce GHG emissions and global warming.
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What is climate? Climate is the long term average of weather conditions in a region.
Climate over the years has been the prime driver of agricultural avocations and human
settlements. Rapid industrialization and infrastructure development as well as

urbanization impacted climate adversely.

Amongst the five factors which are discussed here technology, climate, resources,
globalism, and crisis; climate has until recently been the top of the agenda item, of
course with the pandemic COVID19, crisis also has become one of the topmost concerns

of the entire world.



According to United Nations, climate change is the defining issue of our time.
Greenhouse Gases also called GHG have been rising steadily due to burning of fossil
fuels. The increase in global temperatures is directly linked to the increase of GHG
emissions to the atmosphere.

As a result, oceans will keep increasing in their temperature, ice will keep melting, sea
levels will keep increasing, and seasonality will keep changing. Suddenly you would

have more floods and at times you would have more droughts.

The non seasonal factors would undergo significant changes, which we are also
experiencing. Climate change has been on the top of agenda for nations and multilateral
agencies for these reasons. As industrialization is the prime cause; it behoves the
governments, industries, and firms, and their leaders to reduce GHG emissions and

control global warming.
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Limiting Temperature Increase to 1.5°C {,‘*

The Intergovernmental Panel on Climate Change (IPCC) determined that any increase in global temperatures above NPTEL
1.5°Cis wrought with grave consequences for human civilization. Hence the focus on limiting increase to 1.5°C.

Human activities are estimated to have caused approximately 1.0°C of global
warming above pre-industrial levels. Global warming is likely to reach 1.5°C
between 2030 and 2052 if it continues to increase at the current rate.

Increase by 2°C could cause increased mean temperature in most land and
ocean regions, hot extremes in most inhabited regions, heavy precipitation in
several regions, and drought and precipitation deficits in some regions.

Limiting global warming to 1.5°C compared to 2°C is projected to reduce:
Increases in ocean temperature, increases in ocean acnﬂy ) decreases in
ocean oxygen levels, and risks to marine biodiversity.

Climate-related risks to health, livelihoods, food security, water supply,
human security, and economic growth are projected to increase with global
warming of 1.5°C and increase further with global warming of 2°C.

Most adaptation-needs will be lower for global warming of 1.5°C compared
to 2°C. There are a wide range of adaptation options but there are limits to
adaptation and adaptability even at 1.5°C.

Sustainable development supports, and often enables, th fundamental socetaland systems transitons and transformations that help ‘f
Jimit global warming to 1.5°C. Such changes facilitate the pursuit of cimate-resilient development pathways that achieve ambitious
mitigation and adaptation in conjunction with poverty eradication and efforts to reduce inequaities.

So, how do we define global warming? Limiting temperature increase to 1.5 degrees
centigrade is the objective of global warming at present. There is an Intergovernmental
Panel on Climate Change IPCC, which has determined that any increase in global
temperatures above 1.5 degrees centigrade is wrought with grave consequences for

human civilization.



Hence the focus on limiting the increase to 1.5 degree centigrade. Human activities thus
far are estimated to have caused approximately 1 degree centigrade of global warming
above pre industrial levels. It is also likely to reach 1.5 degrees centigrade between 2030
and 2052, if it continues to increase at the current rate.

Increase by 2 degrees centigrade on the other hand could cause even higher increases in
mean temperature in most land and ocean regions, hot extremes in most inhabited
regions, heavy precipitation in several regions and drought and precipitation deficits in

some regions.

Therefore, limiting global warming to 1.5 degrees centigrade compared to 2 degree
centigrade is projected to benefit or reduce the adverse impact of global warming. The
increases in ocean temperature, increases in ocean acidity, decreases in ocean oxygen
levels, and risks to marine diversity would be somewhat moderated to the benefit of the

mankind.

Similarly, climate related risks to health, livelihoods, food security, water supply, human
security, and economic growth are projected to increase with global warming of 1.5
degrees centigrade; but would increase even higher with global warming of 2 degree
centigrade. It is like accepting the lesser of the two evils. Most adaptation needs will be

lower for global warming of 1.5 degree centigrade compared to 2 degrees centigrade.

There are a wide range of adaptation options, but there are limits to the levels we can
adapt ourselves and adaptability can be severely stressed even at 1.5 degree centigrade.
Sustainable development supports, and often enables, the fundamental social and
systems transitions and transformations that help limit global warming to 1.5 degree

centigrade.

But, we require sustainable changes in the development patterns of societies and nations
and of course, the industries and economies. Such changes will facilitate climate resilient
development pathways that achieve ambitious, mitigation and adaptation, in conjunction

with poverty eradication and efforts to reduce inequalities.
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Countries Compared in GHG

L%

Given below is the comparison of historical and projected GHG emissions of leading nations, including EU 28.
Clearly, India also has a challenge in terms of controlling the GHG emissions that are expected to go up sharply.

China

EU28
Russia

Brazil
Japan

~

Leadership for positive climate change cannot remain pious and pontificating. It needs to drill deep down to the
technical essentials to initiate the change that is required based on hard science and technology as well as behaviours.

This is a graph which compares the GHG emissions of leading nations including EU 28.
As you can see, as the nations’ try to develop, the level of GHG emissions would
increase. China is at the top of the table for greenhouse gas emissions, whereas India is
also picking up the GHG emission levels. USA has always been at a high level, whereas

certain other developing countries have been at lower level.

Japan although a developed nation, has been able to maintain the GHG emission levels at
a reasonably low levels. So, this is the sum total of the picture on GHG emissions of

various classes of nations.
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The Leadership Chall 0
e Leadership Challenge \%‘k)

The emissions that occur due to varied industrial and economic activities are many. Some of the critical emissions are
presented below.
National Growth to
largest emission bloc
reduce |nequmes
Methane
Emlssnons Emissions
Total More consumptlon
Emissions
Non-C02 Black Carbon
Emissions \ Emissions More productlon
02 145
N Nitrous Oxide
Emissions trend that
needs to be
reappraised

Industrial Economic
Growth Growth

Leadership challenge lies in balancing the economic, industrial and social growth needs in an equitable manner
along with the need to protect the climate. Individual and collective leadership actions hold the key. \
i

NPTEL

Agrowth

What is the leadership challenge? If you see the right side, we require continuous
national growth to reduce inequities; we need higher GDP, which means that there
should be higher industrial growth, higher infrastructural growth, higher service growth,
higher economic growth has to happen. And this would happen only if you have more

consumption.

We also require more production to support more consumption, and we require more
consumption from the people who do not have the ability to consume. The masses need
to have more public goods, more items of necessity put in their hands for better lifestyle.
So, if there is a growth trend line this, which is incumbent upon leaders of emerging

markets, developing nations, countries which want to reach the top economic club.

So, these are the requirements; however, this growth trend needs to be reappraised. And
how do we do the reappraisal? We can do the reappraisal looking at the way the growth
is taking place and the way the growth is also leading to emissions. If you look at total
emissions, we have two broad classes of emissions; CO2 emissions and non-CO2

emissions.

And within the emissions, CO2 constitutes the largest emission block; about 45 billion
tons per year of CO2 emissions are discharged into the atmosphere. Non-CO2 emissions
comprise methane emissions, black carbon emissions, nitrous oxide emissions. From

industry 1.0 onwards, that is from the time industrial apparatus and devices and



equipment began to be produced and used, growth has been the only driver of progress

and it still continues to be the only driver.

So, how would you reduce inequities, how would you expand the cake for the entire
social spectrum and yet moderate the growth imperatives that, drive this kind of

equitable economic growth, that is the challenge leaders have.

So, we have on one side energy growth, services growth, infrastructure growth, powering
industrial growth, agricultural growth, and economic growth. So, how do we balance all
of these 6 parameters of growth, that is the leadership challenge and that is a great

intellectual and mind set challenge that leaders today face.
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Industry Risk Profile 0\

Industry can no longer think that it is insulated from the aspects of climate change. While industry is a contributor to l\%—j

the global warming problem with a low level of accountability hitherto, the pressures could build up soon. NPTEL
17 ] el 0] < R [ T

Risk Power

Value Chain

Physical High Moderate High Limited High High Moderate High

Price Moderate Limited Moderate Limited High High Limited Moderate

Product High Moderate Moderate Limited High High Moderate Moderate

Geopolitical High Moderate Moderate Limited High High Moderate Low

External

Ratings High Moderate Moderate Limited High Moderate High Low

Regulation High Moderate Low Limited High High High Moderate

Reputation High Moderate  Moderate Limited High Moderate High Moderate

Investments. High Moderate Moderate Limited High High High Moderate
Modifed rom fopt o cimote change, A pager by gel, Per-Anders Enkvist, and Kimberly Henderson, Mckinsey & Company, huly 2015

Leadership for halting climate warming cannot be done independent of governmental actions and social norms. A 24x7 /‘

work norm has made the world buzz with perpetual activity. Public policy restrictions may be unavoidable. 4

Industry can no longer think that it is insulated from the aspects of climate change; while
industry is a contributor to the global warming problem with a low level of
accountability hitherto, the pressures could build up very soon. The risk profiles on the
industry are demonstrated here. If you see the value chain and the external view of an
industry; the risks vary; very few industries if at all have low risk with reference to the

climate change situation.

Most industries have moderate or high risk profiles, as a result of the climate change
impact. Certain industries such as utilities and power, transport have got higher risk

profiles, coming up due to the risk related to climate change. Similarly, the external



rating agencies, the regulators have got a view of certain industries and the view is that,
those industries must be down regulated in terms of their emission impact on the

atmosphere.

And investments will flow only to those industries, where there is good ESG record as |
said earlier; that is environmental empathy amongst social responsibility and governance.
So, it is important that industries look at the risk profile that is coming up due to the

climate change factors.
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Fourteen Strategic Industrial Actions i *

It is possible for leaders to limit global warming increase to 1.5°C through the following fourteen strategic industrial NPTEL
actions. These are components of strategic and operational industrial, infrastructural and economic management.

Dovetail with
local emission
goals

Review HVAC Involve in Drive Green
Systems Facility Design Mobility

Reduce

Greenhouse pusitlp e

Optimize

Transportation Renewables [l Accountability
Gases

Lead Optimize Establish
) Demonstrate
Behaviour Role Models Agro-Food Global
Changes Chain Coalitions

Industrial and business leaders must proactively act to halt climate warming before global warming becomes a crisis of
great public harm and social setback by incorporating the above as guiding principles of leadership for sustainability.

There are fourteen strategic industrial actions, which the companies and their leaders can
take to ensure that they do their own bit in terms of climate leadership. These are

strategic in nature, but some of them are also operational in execution.

We have to first of all dovetail with local emission goals. We need to review our HVAC
systems, leadership must be closely involved in design of facilities, green mobility
should be a prime responsibility of leadership drive, transportation has to be optimized,
greenhouse gases must be reduced, renewables should be increased; there must be

ownership and accountability for industrial actions, which could control emissions.

Behaviour changes must be demonstrated through felt leadership and role modelling.
Agro food chain must be optimized; we also need to establish global coalitions. We

require industrial leaders and business leaders working together with governmental



leaders to be able to take these kinds of industrial actions and when necessary incentivize

such industrial actions as well.
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Dovetail with Emission Goals

g
)
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Itisimportant for leaders to connect the industrial and business actions with the emission goals. The way this is done NPTEL
depends on whether the firm runs an industrial complex, office complex or a total township, for example.

Control all heat
generators

Create a climate
action
committee

Optimize all
heat sinks

Zero
Temperature

Increase Goal

Replace or
modernize all
power
consuming
units

Make buildings
green

Many of these are seen to be within functional decision making; the leader needs to bring such functional /‘
approaches within the overall positive climate control action, without being seen to be micromanaging. 4 {

So, how do we dovetail with emission goals? We need to have a goal of zero temperature
increase. And to be able to do that, industries must control all heat generators; we should
optimize all our heat sinks, replace or modernize high power consuming units, make
buildings green, we should shift to renewable power, and also create an action climate
committee within each firm and within each industry coalition, that is extremely

important.

These may be seem to be functional decision making activities delegated to let us say a
project planning group or project engineering group or to facility administrator; but that
is an erroneous view of these important aspects of controlling emission goals. Leaders
need to be involved in setting a zero temperature increase goal and also demonstrating
through their involvement as to how all of these heat minimization activities could be

undertaken by a firm.
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Optimization in HVAC 5%)

Amongst all such technical/functional decisions, Heating, Ventilating and Air Conditioning (HVAC) systems top the NPTEL
agenda, for leadership attention and self-regulatory action.

o

( Air conditioners have a high impact on the climate, both in the energy and refrigerants they
\ use — super greenhouse gases called hydrofluorocarbons.

S

HFCs are short-lived pollutants, but they have an impact on global warming that's
hundreds to thousands of times more potent than that of carbon dioxide by mass.

Yet as the world gets hotter, air-conditioner demand is growing, with experts projecting
that we will have 4.5 billion units by 2050, up from about 1.2 billion today.

Globally, a phasedown of HFC refrigerants could avoid up to 0.5 degree Celsius of warming by
2100; the Montreal Protocol now requires countries to reduce the use of these chemicals
starting immediately.

/\/

Itis easy to see how focusing on HVAC systems, leaders can straightaway leave a big impact on the global warming
scenario. As will be seen, HVAC systems are crucial to safety of various products and essentiality of processes.

>

You can find several companies coming forward to offer their rooftops for generation of
renewable power, that is a proactive decision by company leaderships to utilize the
resource they have in terms of open terraces for renewable energy production. So,
coalitions are possible across the energy producing and energy consumer groups for

greater good.

Another such important activities HVAC, Heating Ventilating Air Conditioning systems.
HVAC systems are a part and parcel of modern industrial functioning as well as modern
home situations. These are a prime candidate for control of emissions; it has been
established that air conditioners and other HVAC systems have a high impact on the

climate, both in terms of the energy drawal as well as from the refrigerators they use.

Super greenhouse gases are generated called hydrofluorocarbons. While HFCs are short
lived pollutants, they do have a strong impact on global warming, which is hundreds to
thousands of times more potent than that of carbon dioxide by mass. You all must have
heard about the ozone hole; why did it happen, because of refrigeration going up

exponentially and HFCs getting released also exponentially.

So, the issue is very clear. At the same time, climate change is causing the world to
become warmer; so there would be more necessity for air conditioning. So, it is a kind of

non virtuous negative cycle. We are expected to believe that there would be 4.5 billion



units of air conditioning systems by 2050 in this world, up about three times from the

existing 1.2 billion today.

Globally a phasedown of HFC refrigerants could avoid up to 0.5 degrees Celsius of
warming by 2100; the Montreal Protocol now requires countries to reduce the use of
these chemicals starting immediately. It is important to realize that, HVAC systems offer

a great scope in terms of appropriate facility design and control of emissions.

(Refer Slide Time: 13:27)

Climate Foresight in Facility Design gf*

Moderation of GHG from HVAC requires both technical solutions (HFC-free systems) and architectural solutions N;‘TEL
(minimizing the need for and maximizing efficiency of HVAC solutions).

Ensure HVAC for all essential services (pharma,
semiconductor, cold chain, hospitals etc.,)

Innovate on building and corridor design, and material

and people flows to optimize HVAC envelope

Run the HVAC systems on super-efficient air conditioners,
heaters and ventilators
Simulate HVAC systems prior to design and operate HVAC
systems based on Artificial Intelligence

Enhance R&D on coolant systems and on drive systems
for maximal reduction on energy and GHG emissions

Once a facility is established and operated sub-optimally, it starts making a snowballing contribution to global
warming, It is important for leaders to establish climate-friendly assets and operating them efficiently.

4
AN

Many industries such as pharmaceuticals, semiconductors, cold chains, hospitals require
HVAC as an essential component of their service and product lines. But how do we
control the emissions that arise out of these HVAC systems? By designing the corridors
in a manner, that is minimal and also functional; no point in having huge atriums, wide

corridors and high roof heights.

By ensuring that material and people flow is optimized the overall HVAC envelop along
with the corridor and atrium designs can be controlled. Similarly, run the HVAC systems
super efficiently with appropriate air conditioners, heaters and ventilators. Simulate
HVAC systems prior to design and operate HVAC systems based on artificial
intelligence, so that every temperature increase that can be controlled; can be controlled.

Enhance R&D on coolant systems and on drive systems for maximal reduction in energy

and GHG emissions. Once a facility is established and operated sub optimally, it starts



making a snowballing contribution to global emission control. It is important for leaders

to establish climate friendly assets and operate them efficiently.

(Refer Slide Time: 14:48)

Green Mobility

Considering that transportation is the single largest contributor to atmospheric pollution and GHG emissions,
electric vehicles constitute the single most powerful and structured leadership instrument to control GHG.

e,
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Brazi
Japan

Leadership for positive climate change cannot remain pious and pontificating. It needs to drill deep down to the
technical essentials and industrial transformation to drive the required change based on hard science and technology.

Green mobility, this is another very important aspect. Transportation is the single largest
contributor to atmospheric pollution and GHG emissions. We have seen in our cities,
how a vehicle transportation leads to decline in the quality of air causing numerous
health problems for it is citizens; quite apart from the impact on visibility and also hazy

atmosphere and other deleterious aspects of overall climate.

Even here if you see, China is highest in terms of the GHG emissions related to green
mobility, and India is moving up. Therefore, leadership for positive climate change
cannot happen with only pious pontificatory statements. We need to drill deep down to
the technical essentials and industrial transformation to drive the required change based

on hard science and technology.
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Nations Assume Leadership in Green Mobility ;’*
‘\\ N
Several nations have been taking leadership to encourage electric vehicles. The Table below illustrates. India s still iy
tentative on electric vehicle transformation. India with its leading position has a great opportunity for leadership. .
Country Target
Norway No new gasoline and diesel vehicle sales by 2025 These
reland No new gasoline and diesel vehicle sales by 2030 regulations
could be
I |
Israel Ban on import of al gasoline or diesel vehicles by 2030 Shenced
Netherlands All vehicles to be emission free by 2030 t00. Eor
France No new gasoline and diesel vehicle sales by 2030 example,
o v No sale of conventional petrol and diesel cars and vans by 2040 UK has just
T Reduce national vehicle emissions to Zero by 2050 banned
the sale of
Taiwan No new non-electric motorcycles by 2035, and four-wheel vehicles by 2040 non-
China Likely phase-out of combustion engines by 2030 electric
cars after
Germany Ban on sale of all internal combustion engines by 2040 2030.
Some US States and Canada Provinces  |Reduce national vehicle emissions to Zero by 2050
The Government of India did formulate a scheme ttled Faster Adoption and Manufacturing of (Hybrid &) Electric Vehicles in India
(FAME India) in February 2016 under the National Electric Mobility Mission Plan 2020. In September 2017, Union Minister for Transport,
Nitin Gadkari said that the industry must switch to an all-electric vehicle fieet by 2030 but the Government itself did not come out with r
any strategic policy mandate in that direction. The Government followed up with FAME 2 Scheme in February 2019. These schemes
envisage incentives to manufacturers and buyers of electric vehicles. Proactive industry and Government alignment should help. L

Nations have begun assuming leadership in green mobility. The table below shows
certain nations who have started applying legislative instruments for control of IC engine

driven vehicles and for encouragement of electric vehicles.

In this United Kingdom for example said that, we have to have certain national vehicle
emissions reduced to zero by 2050; it also said that there should not be any sale of

conventional petrol and diesel cars and vans by 2040.

But just now, we have the regulation from United Kingdom that, there cannot be any sale
of non-electric cars after 2030; therefore, many of these countries could advance their
stipulations on introduction of electric vehicles and phasing out of IC engine based
vehicles. The Government of India itself started taking many proactive steps to
encourage electric mobility and also focus the attention of industry as well as the

consumers on the need to take on electric vehicles as a national mission.

In February 2016, the first FAME policy was formulated and then it was updated in
2020. The Union Minister for transportation did say that, India would like to phase out
the IC engine vehicles and start electrifying the automobile industry in a big way from
2030. However, there have been some kind of slow movements in these electrification
initiatives and it behoves our industry as well as our governments to collaborate and

develop a proactive policy.



We have to bear in mind that, India is the fourth largest in terms of automobile
production. So, we have a great opportunity, not just a challenge; we have a great
opportunity to be a leader in electric vehicle production by adopting appropriate electric
vehicle policies.

(Refer Slide Time: 17:44)

Leadership in Green Mobility o

Leadership in Green Mobility requires industrial and business leaders as well as public administrators consider creating
an electric vehicle ecosystem, almost from a zero base. Below is a simple ecosystem.

Manufacturers
Investors Dealers

Power Component
Suppliers Manufacturers

Institutions
Manufacturers

The India tand the Indian dustry should look at electric transformation s a strategy to gain global leadership.
While a couple of manufacturers have undertaken electric car production, it has been on a low scale and only to government agencies.
India has some of the highest levels of pollution, including carbon dioxide emissions, an aggressive policy on electric vehicles s overdue. {

NPTEL

Financial

Owners

We have discussed in the previous lecture in great depth; how the entire ecosystem has to
change, if we have to bring electric vehicles in a big way into the country. There are
three aspects; we have to develop electric vehicles, we have to invest in electric vehicle
movement, and then transform the industry. In this, vehicle manufacturers, component
manufacturers, material manufacturers, machine tool manufacturers, testing agencies,

and power suppliers need to be closely involved.

The previous lecture pointed out that, many more agencies and many more industrial
entities as well as service entities are involved in this transformation of automobile

industry into an electric vehicle industry.

At the same time, we also have other stakeholders’ investors, banks, financial institutions
on one side; dealers, owners, users on the other side. So, we need to look at electric
transformation of the automobile industry from a national perspective and come up with
solutions which could be time effective, cost effective and also supporting green mobility
to the hilt.
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Primary Energy: Consumption by Fuel, 2018 wition tonesof ot Equivalent)

| Leadership for renewable energy is easier said than done. Renewables as of end-2018 contributed only 4%. I
NPTEL
Hydro-
electricity

N. America s 879.1 3433 179 1603 1188 28320
S&C America 3153 1448 360 51 1655 354 7020
Europe 7420 4720 307.1 21 1053 1722 2050.7
as 1935 4994 1349 467 554 06 9305
Middle East a1 4756 79 16 34 17 902.3
Africa 1913 1290 1014 25 301 72 4615
Asia Pacific 16954 7096 8413 1253 3889 254 5985.8
World 4662.1 33094 ma 6113 9488 561.3 138649
Of Which:

India 2391 499 4522 88 316 275 809.2
China 6412 33 19067 6656 ma 1435 nn3s
USA 919.7 7026 3170 1922 653 1038 23006
Total World 36 238 272 44 68 40 1000
% by Fuel

{
I Concerted actions could, however, see a progressive increase in the share of renewables, which is a desirable need. I y ‘

This table provides lot of data on the primary energy consumption by fuel 2018. It is
destructive that even today, renewables contribute only 4 percent; there is therefore, lot
of ground that could be covered in substituting emission bearing fossil fuels by

renewable energies.

(Refer Slide Time: 19:14)

Top Global Emitters of Greenhouse Gas Emissions O

| The top 7 emitters are responsible for nearly two-thirds of global greenhouse gas emissions. India ranks fourth.

NPTEL

Greenhouse Gas Emissions from Top Emitters 2017

China us EU-28 India Russia Japan Brazil

Source: CO2 Highlights (International Energy Agency, 2019), Non CO2 Projections Protection Agency, 2012)

Corporate leadership is not merely about India moving up on the global economic indicators and corporate socal responsibilty (CSR) is not /
merely about spending up to 2 percent of profits on CSR. Both these also should mean reducing GHG emissions from India signficantly. Ay

These are the greenhouse gas emissions from top emitters as per the 2017 statistics; you

will again find that China is topping the list followed by US EU-28 and India is ranked



fourth. And the difference between of course, the top ranker and India is four time 4 x

difference.

We can also look at the fact that, there are certain other developing countries or members
of the BRICS bloc who are yet to reach the high states. There is therefore, a potential that
the greenhouse gas emissions would in fact increase in future days, unless nation stake

determined steps to control greenhouse gas emissions.

And it cannot just be public policy; it has to be industrial policy, and a mission of the
industry leaders to reduce greenhouse gas emissions. We have to take you from Japan,
which has developed itself to world class level; but has been able to control greenhouse

gas emissions admirably well.

So, many multilateral agencies, Indian governmental agencies and organizations such as
OECD have published several reports on the climate change and the control of gaseous
and non-gaseous emissions. Leaders should sensitize themselves as well as their teams to
the challenges of climate change and bring in climate change control as part of their

industrial missions.

(Refer Slide Time: 20:45)

Breakup of GHG Emissions

| Leadership for renewable energy is easier said than done. Renewables as of end-2018 contributed only 4%.

NPTEL
Global Greenhouse Gas Emissions by Gas At the global scale, the key greenhouse gases emitted by
F o m— L human activities are:
F-gases 2% Carbon dioxide (CO,): Fossi fuel use s the primary

source of CO,. CO, can also be emitted from direct
human-induced impacts on forestry and other land use,
such as through deforestation, land clearing for
agriculture, and degradation of soils. Likewise, land can
also remove CO, from the atmosphere through
reforestation, improvement of soils, and other activities.

Methane (CH,): Agricultural actvities, waste
management, energy use, and biomass burning all
contribute to CH, emissions.

Carbon Dioxide
(ossilfuel and industrial

Nitrous oxide (N;0): Agricultural activities, such as
fertilizer use, are the primary source of N,0 emissions.
Fossil fuel combustion also generates N,0.

Flourinated gases (F-gases): Industrial processes,
refrigeration, and the use of a variety of consumer
products contribute to emissions of F-gases, which
include hydrofluorocarbons (HFCs), perfluorocarbons.
(PFCs), and sulfur hexafluoride (F,).

Black carbon is a solid particle or aerosol, not a gas, but it
also contributes to warming of the atmosphere.

Source: IPCC (2014) based on global emissions from 2010.

| India has the potential to play a global leadership role in renewable energy; leaders need to seize this opportunity. I

If you break up the GHG emissions, you will find that carbon dioxide as | said earlier

this is the most important block of emissions; but there are other emission contributors as



well. This slide has got a lot of information, which you could probably go through at

your leisure.
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Global Emissions by Economic Sector i%)
| All major economic sectors contribute to greenhouse gas emissions in significant measures. N
NPTEL

Skl Genanbios sl £ Bevtotns economic activitiesthat lead to thei production
2
by Economic Sector emissions}: The burming of oal, natural ga, and o for electricity and
heatisthel
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Industry: (21% of 2010 global greehouse gas emissions): Greenhouse
issic burned on sit
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Other metallurgica,
Energy nag
" oded and
10% ok ;
Electricity and Agriculture, Forestry, and Other Land Use: (24% of 2010 global
Heat Production PRy
25% ind f k) and
L deforestation. This estimate does not include the CO; that ecosystems
2 phere by dead
organic matter, and sods, which offset approximately 20% of emissions
from this sector.
- / Agriculture, Forestry burmed for road, rad a, and marine transportation. Almost al(95%) of
Transportation /| and Other Land Use the worl e
14% / 2% i:r_;x:\: pwh:e:na diesel.

8

nd
buring fuels fo heat in buldingsor cooking in homes. (Note: Emissions
Juded and

the Blectrcity and Heat Producton sector.)
ther Energy (10% of This
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I The need is evident for leadership in all sectors to down-regulate emissions through specific actions. I

4
MY

Similarly, when you look at by economic sector, electricity and heat production
constitutes one of the biggest contributors to the greenhouse gas emissions followed by
agriculture, forestry and other land use. Buildings constitute 6 percent of contribution,
transportation 14 percent, industry 21 percent and other energy sources and developers

10 percent.

There is again a kind of distributed potential of different industrial sectors including
agriculture sector to control global emissions as we go forward. This is based on IPCC
data which is a little dated; but one would believe that this kind of pie chart remains
relevant even today. Therefore, the need is very clear for leaders from different sectors to

collaborate to down regulate the emission situation of various units they control.



(Refer Slide Time: 21:59)

Leadership for Renewables

Leadership for renewable energy is not merely for energy companies; every industrial and official establishment can
doits bit to harness solar and wind energy.
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Research on solar panels and storage
systems

Renewables is another area in which top leadership has to establish the technological guidance charter for divisional
executives to channel their R&D and ing and iliti

b

So, how do we get leadership for renewables? We can use newer technologies such as
nanotechnology, grapheme, other technologies in products which support renewable
energy. Those products being electric vehicles, batteries, solar panels, storage systems,
chargers that is one part; that is the very products which assure in the renewable or

electric revolution, the clean energy revolution.

They themselves need to be upgraded in such a manner that, their consumption of non-
renewable resources is minimized. At the same time, we can have several operating
techniques to make sure that, every bit of the land is utilized to generate renewable

energy.

Solar panels on factory rooftops and office roof tops; wind turbines and solar farms on
campuses which have extra space; micro energy grids and distributed energy networks;
renewable energy networking with neighbouring communities; photovoltaics and solar

lamps, solar panel clad products.

On all measures which may look small; but together like trickles make a river and rivers
make an ocean, such initiatives would lead to a huge renewables energy revolution. And
we also need to supplement that with the research on solar panels and storage systems.
Solar panels have certain issues; they need to be maintained in a clean state. The more
atmospheric pollution you have, the efficacy of the solar panels will be reduced to a

greater degree.



So, how do we have solar panels which combat the current level of pollution, which is
still existent in terms of the atmospheric condition? So, dedicated research on renewable

energy generators is important.

(Refer Slide Time: 23:46)

Overcoming Limitation of Renewals FO

Despite the iality and desi y of bles, there are certain limitations on renewables, and certain
continued relevancies of the established energy sources. The unique features of renewable and non-renewables are:

v
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production

Leadership’s challenge lies in understanding the techno-commercial and supply chain dynamics and foster innovation
in such a manner that the cleaner form of energy has higher generation and deployment.

Renewables and non-renewables of course have their place; renewables require large
tracts of land for either solar farms or wind farms, they are also seasonal, sunshine or
wind. Technology is in a continuous mode. So, industries tend to dither a bit in getting
into renewables field; because once upon a time, the panels were considered extremely

costly.

Today the panels cost has come down significantly; but those firms which have
established their industries and their renewable firms based on the previous cost
structures are at a disadvantage. So, how do we make renewables a continuously

incentivized and continuously feasible and viable option, that is the challenge.

And certainly this being the cleanest form of energy production; we all must find out
ways of incentivizing or moderating the renewables cost of production, so that the
society as a whole is benefited. Fossil fuels being well established technologies; they
compete on the grounds of being easily available, both in terms of production
technologies also from the point of view of capital goods for fossil fuel utilization, which

are easily available.



They can provide round the clock supply without any seasonality. And in some cases
when the oil prices come down sharply, as it happened when the industrial output was
drastically curtailed due to the pandemic; they could also be very economical. However,
it is very clear that they are the most polluting form of energy and they need to be phased

out sooner than later.

So, leaders must understand the techno-commercial and supply chain dynamics and
foster innovation, so that the cleaner form of energy has got higher generation and
deployment. Many industries use forklift trucks for example, there used to be diesel in

forklift truck usage; today forklift trucks can be operated through electric sources.

In fact, industries should take vow that there cannot be any diesel operated or fuel
operated forklift truck anyway. Similarly, small level generators sets should stop using
diesel generators and go in for solar energy or other types of renewable power. All the
techniques as used in the car of having a hybrid system, that also could be adopted.
Similarly, cogeneration of energy could be considered in industries which generate lot of

heat.

(Refer Slide Time: 26:17)

Leading Innovative Solutions - Ownership Dilemma 0
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However appropriate and relevant GHG reduction is, leaderships will be beset with who should have the ultimate \
accountability and responsibility (call it “ownership”) for GHG reduction. Many dilemmas arise. NPTEL

+Technology resides with the renewables companies, not with us—

say the users
Te c h n 0 | ogy *However, by insisting on clean technologies users can influence

technological development by the vendors

#GHG reduction is not my core business, which is supply of products
B * and services - say the users

u S I n e s S +Companies cannot ignore the importance of regulation and
reputation of their being in the forefront of GHG reduction

« Facilities and equipment for GHG control are pricey, and divert my

I t t investments from the core - say the users
nves m e n S «Careful computation of return on investment (Rol) helps the users
overcome the inhibitions relating to excessive investments

>

Leaders need to have a broad statement of purpose with regard to climate change to be able to address the
dilemmas of technology, business and investments that arise at senior leadership and management levels. !

So, when you are trying to lead innovative solutions, there is always a dilemma as to
who owns these innovative solutions and who is responsible and accountable to bring
these changes. So, let us look at the technology aspect. Technology typically resides in

the renewable energy companies. So, the users may say that, what can | do about this;



because the renewable energies hold the aces in terms of providing appropriate

technology.

However, by insisting on clean technology as parts of their RFQs and as part of their
strategic intention to source; they can influence technological developments by the

vendors.

The other viewpoint could be that, reduction of GHG emissions is not my core business;
my core business is to produce smart devices, computers, laptops and various other
means, therefore | cannot distract myself from the business objective that | have.
However, companies cannot ignore the importance of having regulation, self-regulation

particularly to reduce the GHG emissions.

And also the advantages of having higher reputation that is accruing through better
emission control. And to be able to do that, again lot of climates sensitivity is required on
the part of leaderships and their teams. And the third ownership question relates to
investments. The facilities and equipment for GHG control are very pricey and they

divert investments from the core.

However, we may also consider that certain such diversions are already there; typically,
in an industry, about 80 percent of the investment takes place in manufacturing
equipment and only 20 percent in utilities. But if you look at a pharmaceutical industry,
particularly the bulk drug plants or the API plants; you will find that the investments in
utilities are as much as 60 to 70 percent of the total capital costs.

Therefore, there is already a departure from what we think is the normative behaviour of
investments in manufacturing certain products. Why not make the other next step saying
that, out of these levels of investments; a particular portion must go into investments,

which bring down the emissions or which increase the environmental compliance.

It is a mind-set change, where the leaders must say that return on investment will also be
combined with the return of reputation, so that the firms can find a balance between
investment viability and reputation advantage in making investments for renewables in

their facilities and in their operations.



Therefore, requirement is for a broad statement of purpose with reference to climate
change, so that the industries and the leaders as well as the teams can address the
dilemmas that exist; because of the huge implications of technology and business and
investments, the pricey green mobility, greenhouse control and other aspects of climate

change initiatives require.

(Refer Slide Time: 29:25)

Behaviour Change as Pivot j’*
W

Global climate change can be reduced not only by technology but even more so by behaviour. Many of the measures N

listed below are behavioural measures that would go a long way in slowing down global warming. NPTEL

Setting the thermostat just two degrees lower in winter and two degrees higher in summer, for example, would save huge
amounts of carbon dioxide emissions each year per facilty

Starting every leadership and town hall meeting with the company’s climate agenda (just as safety and quality are
taken up) would align the organization towards climate change

Measurement systems for carbon footprint, having incentive schemes for designs with low carbon footprit, carbon
credits in operation, and having environmental monitoring vehicles ensure positive compliance

Adding climate action as part of learning & development programmes, performance appraisals or balanced scorecard
exercises would be a great way to make positive climate action a part of organizational DNA.

Introducing a company-wide climate action audit as an annual process will underscore the leadership commitment to subject

itself to examination and compliance

Leadership is all about ing an izational culture that distinguishes and differentiates the company
through certain capabilities and accomplishments that are beyond the ordinary course of business.

The behaviour change as the pivot of green movement. If you set the thermostat just two
degrees lower in winter and two degrees higher in summer; there would be huge amounts
of carbon dioxide emissions that would be saved per facility, this has been proven. And
Japan as a country has always been the leader in setting higher temperatures during the

summer times and lower temperatures during the winter times.

If you go to a hotel room, particularly the multi stared hotel room; you will find that the
temperature is set at 18 degrees centigrade, so that people feel it cool and comfortable
when they enter as guests. This is obviously a complete mis-utilization of HVAC
systems. And by such practices, we are simply wasting the energy and also causing

emissions.

This happens, because such decisions are left to people at the ground level, who do not
have the total appreciation of the climate change paradigm. That is why leaders, whether

it is a hotel general manager or the leader of the entire corporation, must take personal



interest even in these small behavioural changes, so that there is a continuous cascading

and spread of the green movement throughout the organization.

The second behavioural change or the mind-set change is to start every leadership or
town hall meeting with a reference to climate change and the initiatives being taken by
the organization to control the emissions and the levels of pollution. The climate agenda
must be same as the safety or quality agenda as far as the meetings go. Thirdly,
employees must be encouraged to switch to public transportation and pooled vehicle

movements as much as possible.

In pandemic times, we all recognize that personal vehicles are the favoured vehicles; but
you cannot imagine, millions of people all transporting themselves by individual
vehicles, simply there would be chaos on the roads, apart from adding up to the pollution
levels. Work from home or work from anywhere has reduced the level of transportation
and provided a temporary relief; but when things get back to normal, again we need to

think of how to optimize.

We have to again think of optimizing the pollution levels from transportation by having
appropriate methods of pooled transportation and public transportation. Measurement
systems for carbon footprint, having incentive schemes for designs with low carbon
footprint, carbon credits in operation and having environmental monitoring vehicles

around our facilities, so that we understand what we are doing in terms of carbon control.

Adding climate action as part of our learning and development programs in organizations
is also another great way to change the mind sets towards climate control as part of our

development actions.

Performance appraisals or promotions could also be linked to the environmental empathy
demonstrated by the leaders and their teams. So, organizational DNA must be developed
in such a manner that, along with environment, health, safety, specific emphasis on
environmental empathy is embedded as part of the regular thinking and act execution

process.

Just as we have quality audits, we should also have environmental climate action audits
on a continuing basis in organizations. This would ensure greater sensitivity to

environment, greater awareness, and greater compliance to the environmental goals of



the company. Leadership as we have discussed earlier is all about developing an
organizational culture that, distinguishes and differentiates one company through certain

capabilities and accomplishments compared to another company.

So, these things, these differentiators have to be well beyond the ordinary course of
business, such as higher revenues, or higher profits, or higher market share. These have
to be demonstrably the reputation factors; the ESG factors, which may not be seen to be
adding to revenue or top line or profit or the bottom line immediately, but they certainly
will have a great impact on the company’s performance and company’s attractiveness
over a medium and long term.

(Refer Slide Time: 33:48)

Leading by Example - Thermal Power Plant f’)
Coal-fired thermal power plants are the major source of pollutants such as sulfur oxides (SO,), carbon dioxide (CO,),

heavy metals such as mercury, and particulate matter (PM), which includes acids (such as nitrates and sulfates), NPTE
organic chemicals, metals, and soil or dust particles. Leadership by thermal power plants serves as a role model.

LTS * A dual-function selective catalytic reduction (SCR) catalyst reduces NO, and oxidizes carbon monoxide
Catalytic more cost-effectively than the unit's originally designed control technology. Wet scrubber technology

% helps achieve reductions in S0, along with dry flue gas desulfurization systems for controlling acid gases.
Reduction + PSR technologies help in controlling emissions of mercury.

* A pilot project, bioenergy carbon capture and storage (BECCS), is designed to show that the proprietary
Carbon solvent developed by C-Capture—part of the chemistry department at the University of Leeds—can be
Capture used to isolate the carbon dioxide from the flue gases released when biomass is used to generate
electricity. The goal is to make Drax, the world's first negative emissions power station.

« The Allam cycle “uses a high-pressure, highly recuperative, oxyfuel, supercritical CO, cycle that makes
emission capture a part of the core power generation process, rather than an afterthought. The result is
high-efficiency power generation that inherently produces a pipeline-quality CO, byproduct at no
additional cost to the system’s performance.”

Allam Cycle

Several simpler technology options exist for controlling pollutants, including such things as rebuilding or replacing boller

feed pumps, steam turbine blade path upgrades, and utilizing industry-best operations and maintenance practices.

Detune low-

Downstream SCR to
NO, burners b

Reduce LOI [losson  improve bailer Integrate hardware
4 s Improve ash quality f
NO, emissions rition] o oL i

Source: hitps://www.powermag.com/using-technology-to-tackle-power-plant-emissions,

Leaders need to understand the right combination of technological power, process improvements, data analytics and
behavioural initiatives that will reduce the greenhouse gases in a thermal power plant. 4

So, | have given here some examples of how individual companies or individual
facilities, operating in different domains could lead by example. If you take a thermal
power plant, which by definition is in the business of generating energy, unfortunately

with pollutants. There is lot of scope to reducing the pollution levels.

You can use techniques such as selective catalytic reduction, carbon capture, allam cycle
to reduce the emissions from the thermal power plant operation. Similarly, there are
several simpler technology options for controlling pollutants, including rebuilding or
replacing boiler feed pumps, steam turbine blade upgrades, utilizing industry based
operations and practices, and ensuring very good preventive and corrective maintenance
practices in the power plant.



Some of these are detuning low NO x burners, down streaming SCR to control NO x
emissions, reducing loss on ignition, improving boiler performance, improving ash
quality, integrating hardware and software, several examples are there. So, we need to
understand the right combination of technological power, process improvements, data
analytics and also behavioural initiatives that will reduce the greenhouse gases in a

thermal power plant.

We need to use the power of artificial intelligence to collect data; we need to utilize the
power of sensors to understand how the pollution levels are increasing to be able to have
very optimized operational paradigm for businesses or industries, which unfortunately

have some integral part as generation of pollutants.
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Leading by Example = Commercial Vehicle Manufacture i

Itis regular knowledge that electric vehicles would work well when considered in the personal transportation \ S 4
category (two-wheelers and passenger cars). Leadership occurs when contrarian views are taken to extend
electrification to trucks and buses as well aggressively. Leadership by Daimler AG illustrates.

Daimler CO2-neutral fleet of new vehicles

since 2018
apan - increased activity n hydrogen field

Matin Daum, Member of the Board of Management of Daimler AG, responsibl for Trucks & Buses: *At Daimler Trucks & Buses we are cleary
committed to the goals ofthe Paris Climate Protection Agreement and thus to the decarbonization of our industry. Having CO2-neutral transport on
the road by 2050 our ultimate goal. This can only be achieved if competitive condtions for CO2-neutral transport are created for our customers in
terms of costs and infrastructure. Truly CO2-neutral transport only works with battery-electric or hydrogen-based drive.”

Source: bt/ wiew, daimier con/mvestorseports-aews/financialnews{ 20191025 cod-newtral flet of newe vehices htm

We have another example, commercial vehicles. Generally, we understand that personal
transportation vehicles that is passenger cars or small vehicles or ideal for electrification.
If you take a contrarian view and say that even the most heavy vehicles shall be made
electric; then you are contributing significantly to emission control. Daimler Benz has

come up with a global policy of CO2 neutral fleet of new vehicles.

It started saying that, every vehicle they will make for the developed markets will be
having CO2 neutral driving operation by 2039, it’s called tank to wheel. Battery electric
series production vehicles by 2022 in all core regions has already been planned. They

have premiered Fuso brand of fuel cell prototype “vision F cell” at the Tokyo Motor



Show in Japan. And they have started having increased activity in the hydrogen field as

far as the electrification of vehicles is concerned.

They also have the goal of having CO2 neutral production plants in Europe by 2022 with
all other plants to follow. Martin Daum, Member of the Board of Management of
Daimler AG, responsible for trucks and buses has said, as Daimler trucks and buses we
are clearly committed to the goals of the Paris Climate Protection Agreement and thus to

decarbonisation of our industry.

Having CO2 neutral transport on the road by 2050s our ultimate goal. This can be
achieved only if we have competitive conditions on one side and incentive conditions on
the other side. This is extremely important and both industry and government need to
take note of the possibility of assuring in and across the board change towards

electrification with appropriate sets of policies.

(Refer Slide Time: 37:22)

Leading Innovative Solutions - Facility Developers F.O

%
The building industry now has multiple energy efficiency certifications. The standards help set measurable and A\
achievable goals, reducing the amount of energy used from 10 percent all the way to nearly 100 percent of typical NPTEL

building energy use.
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Many leaders do not recognize that their decisions on site location and facility design determine the long term carbon
footprint of the company. Green-proactive leaders spend adequate time on these foundational aspects early on.
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So, if you want to lead the innovation solutions, what can facility developers do? One of
the ways in which large numbers of facility developers are boarded into positive action is
to demand certification. LEED certified buildings, energy star buildings, net zero energy
buildings certification these are all tools to control emissions through building up of

reputation related to such certifications.



So, a green building is one which has efficiency in the site as well as in this structure,
which has energy efficiency in its operations, which has water efficiency, which has
materials efficiency, maintenance efficiency, and waste reduction. As a result of that,
there would be regulatory compliance, which will be easy to apply and be satisfied for

such buildings.

They also ensure good indoor air quality; they ensure that the buildings are protected
when earthquakes occur, so unnecessary loss is avoided. And trees are planted for life in
the campuses. Many leaders do not recognize that, their decisions on site location and

facility design are themselves could be causes of increasing levels of pollution.

Per contra by focusing on appropriate location decisions and involving themselves in
facility design, campus creation; leaders can contribute a lot to enhancing green building
movement in the country. Infosys for example, has already achieved its targets for
environmental friendly buildings and campuses far ahead of the timeline it has stipulated

for itself.
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Leading Innovative Solutions - Carbon Measurement ’\
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By assessing how much pollution an organization's actions generate, the leadership can begin to see how minor X .'§

policy changes can significantly reduce a company's overall carbon footprint. NPTEL
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Emissions assessment may include not only GHG but also non-carbon pollutants to get a holistic assessment. The former
requires both technical and behavioural modifications while the latter may gain merely from behavioural leadership.

So, to be able to do that, carbon measurement is the core of that policy. We should be
able to achieve GHG emissions as our primary goal; which means that the company
should have the ability to measure and assess the operations which are giving GHG

emissions on an on-going basis.



We should deploy technology and also product and process management styles that
would help carbon measurement. Green public or private procurement, carbon capture,
consumption strategies these are other collateral supportive measures, so that carbon

measurement can be optimized.
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Leading Innovative Solutions - Carbon Capping and Carbon Trading 0

Some organizations may be subject to carbon caps while some may not even be able to control carbon footprints.
Both have some options to consider. NPTEL

Emissions trading, sometimes known as cap-
and-trade policies, puts a limit on carbon
dioxide emissions. A government entity sets a

"cap" on the emissions that can be produced in
its jurisdiction, and companies are given carbon
allowances. These allowances can either be
used or traded to other companies.

Carbon Capping

If a company can't afford to undertake new
energy building initiatives or put solar panels on
buildings, there are alternatives. Balancing the
carbon footprints through alternative projects,
such as solar or wind energy or reforestation, is
known as carbon offsetting. Carbon offsets can
be purchased from many third-party suppliers
who then engage in these activities on behalf of
the business.

Voluntary Offsets

Regardless of the size of the business, there are several options for leadership to demonstrate commitment to climate
change and take impactful leadership actions with transparency and inclusiveness. {

There are innovative solutions such as carbon capping and voluntary offsets; when a
company cannot do carbon limits by itself, therefore a government entity sets a carbon

cap on the emissions that can be produced and companies are given carbon allowances.

These allowances can be either used or traded to other companies; in case those
companies are not able to meet the carbon cap requirements. Similarly, if a company
cannot afford to undertake new energy building initiatives or put solar panels on

buildings, there are alternatives.

Balancing the carbon footprints through alternative projects, such as solar or wind energy
or reforestation is known as carbon offsetting. Carbon offsets can be purchased from
many third party suppliers, who then engage in these activities on behalf of the business.
So, there is a way in which you can use your financial resources and networking
flexibility to make sure that, you meet the goals of carbon capping and carbon control

indirectly.
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Leadership in Agro-Food Chain F O
®

Agriculture along with food processing constitutes over 33 percent of India’s GDP. It is also the sector that is subject ‘ NPTEL

the most to indigence, vagaries of nature, supply and market imperfections, and even exploitations. A solution:
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Leadership for agriculture must bring together multiple technologies under one canopy to deliver maximum value to
the farming community and the broader society.

X

Every value chain, whether it is an agricultural value chain or industrial value chain has
got specific parameters for control of emissions. When you look at agricultural value
chain, which is least distanced in terms of analysis of climate goals; you will be
interested to find that we have rains, we have seeds, we have land, we have manures,

fertilizers, pesticides and crop going together as one integrated agricultural value chain.

And for each of these things, we have a metric.

If you are able to predict rainfall accurately and proactively; if you are able to get seed
varieties, which are hybrid and safe, which if we are able to ensure adequate fertility on
an on-going basis for the agricultural land; if we ensure use of fertilizers, pesticides and
manures at as low a level as possible, while also assuring productivity; if we are able to
get the best possible yield from a crop; the inputs that are required to produce the crops

would automatically be reduced.

And if the inputs are reduced automatically, the emissions will be reduced. If a motor to
pump out water, runs for half the time; the consumption of energy is reduced and also

generation of emissions is reduced.

If you are able to use technology to be able to do that, that is seeing to what extent the
land is watered at different corners through appropriate sensor technologies or when the
crop stops requiring additional water through the sensor technology; you are contributing

technologically to these metrics and value chain optimization.



So, the mantra cannot be more water, more fertility, more fertilizers, more fertility; this
cannot be the goals or the metrics anymore. How to reduce everything, while ensuring
that the greater output; that should be the new mantra for any field and that by itself will
reduce the generation of energy consuming sources, generation of energy itself and also

the release of emissions into the atmosphere.

For these kinds of processes, because technology which has investment implication;
whether it is weather models or artificial intelligence, biotechnology or carbon farming,
tractors, sensors, robots, drones’ biology, nutrition food chain these are all technological
activities, which are both consumption drivers as well as supply side drivers. All of these
things need to be provided for the agricultural value chain to use less resources and

generate more output.

And the stakeholders such as the governments, banks, financial institutions, farmers,
consumers they need to be involved in optimizing a value chain for climate protection.
Therefore, leadership for agriculture is just not crop production technology; leadership
for agriculture must bring together multiple technologies under one category to deliver

maximum value to the farming community and also to the society at large.
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Leadership in Precision Agriculture

Application of technology for agricultural productivity and security offers immense benefits. The multiple streams of
technology include agricultural technology, robotic technology, device technology and information technology.
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The technological intensity of precision agriculture can bring multiple benefits to agricultural sector and social
community. It would lead to more consistent and sustainable economic growth in the overall.
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Similarly, as | said briefly in the previous slide, the sensor technologies, the
communicators, the drones, tractors, robots and computers; the new generational digital

equipment and devices can provide benefits of GPS, IT, different types of R&D and



artificial intelligence for agricultural activities. They will lead to better crop productivity,
decreased use of all the inputs, and increased farmer productivity as well as farmer

safety.

So, we can get greater efficiency at lower costs and prices with reduced environmental
and ecological impact. So, agricultural value chain itself is an important value chain that
we must concentrate on. For that we need to get into the rural hinterland and work with
the farmers to be able to generate that level of climate protecting productivity and
optimality in the agricultural sector.

Agriculture still contributes over 25 percent to our GDP. And it is important that, we
maintain agriculture at high levels of climate control through precision agriculture as
discussed in this slide. And the benefits would be multiple, not merely to the agricultural
sector; but for the social community and also the industrial units which supplied these

kinds of newer age diagnostic aids for agriculture.
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Leading Innovative Solutions = Changing Agro-Food Patterns g*\
A ion of and lifestyle modifications can help in reducing GHG emissions from agriculture while A j

also raising food sufficiency and human nutrition levels simultaneously. NPTEL
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Food is critical for human survival and wellness. Right food in right quantities builds immunity and protects the f
human race against ordinary and extraordinary infections. This is reinforced even more in the tough pandemic times.

Similarly, we need to change the agro food patterns themselves; changing the crop mix
to reduce water intensity that is one strategy; changing the food mix to reduce water
usage as well as risk of pandemics that is another, moving from meat based food habits
to plant based food habits; probably it would reduce not merely the water usage; but also

the risk of animal to human transmission of viruses and the like.



Similarly, reducing food waste by adopting just-in-time and just-in-need food
distribution practices and also having very effective cold chains; these could reduce the
energy consumption, water consumption and emission increases in the agro food

industry. Food is critical for human survival and wellness.

Right food in right quantities with right quality can build immunity and protect the
human race against ordinary and extraordinary infections and this is reinforced even
more in the tough pandemic times. It is time that we got a behavioural mind set change
in respect of the food items and also in respect of technologies that could be used in the

agricultural sector productively.

(Refer Slide Time: 46:39)

Global Problems Require Global Coalitions F.0
®

NPTEL

Climate change is such an immense global problem that it requires coalitions of global stakeholders, from
governments to companies. Seven coalitions are summarized below.

Agreement between 196 countries, committed to limit increase in
global warming to 1.5 degrees C by 2030

A global community of national and regional governments established
in 2015 to progress the Paris Accord

A group of 370+ investors with USD 35+ trillion, set up in 2017, working
with companies for controlling significant emissions

The 2015 Paris

Agreement

Climate Action 100+

A group of 87 firms covering 30 industries working together to reach
net-zero emissions by no later than 2050.

Aglobal corporate leadership initiative bringing together influential
businesses committed to 100% renewable electricity latest by 2050

We Mean Business

Set up by The Climate Group of the ‘We Mean Business’ group to
double energy productivity, and related goals

A part of the ‘We Mean Business’ movement, it seeks to accelerate the
transition to electric vehicles

It would be necessary for Indian firms and industries to establish one or two apex planning and execution groups to
undertake similar climate protection initiatives. Business leadership needs to look beyond business metrics.

/“

Obviously a problem, such as climate change requires global coalition; it cannot be done
just by one industry, one economy or one nation. And it is for this reason that we have
many coalitions which are operating in the global system, that focus on climate control.

Seven coalitions are summarized below; 2015 Paris agreement is the leading coalition.

The under 2 coalition, climate action 100 plus, we mean business, RE100, EP100,
EV100 which are offshoots of we mean business coalition. These are all addressing the
global problem of climate warming in a very significant manner. Of this obviously, the
2015 Paris agreement is the umbrella agreement which sets partnership, ownership and
goals to different countries.



It would be necessary for Indian firms and industries to establish one or two apex
planning and execution groups within the industrial management of that company, so

that there could be similar climate protection initiatives.

If business leadership starts taking up climate control seriously at unit level, the benefits
would only cascade up, move up to the overall industrial community and also to the
economy itself. And for that we need to have sound business metrics, which measure

various aspects of emission as well as the emission control.
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Indian firms and industries need to take the lead for forming climate coalitions that would take specific actions for
controlling climate warming as per the Paris Accord.

Multi-Industry
Apex Coalition

Coalition with Coalition with
Government International
Bodies ‘ Bodies

[ == |
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Firm Level e e

i Coalitions Coalitions
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Leadership tasks such as these are complex and easy to get stymied in bureaucratic structures and processes.
Execution at each level as above would serve to reinforce Indian leadership role models for the world stage.

There is a potential pathway, |1 would suggest for Indian climate coalitions; one, we
should have a multi-industry apex coalition, because climate warming cannot be
controlled by one industry as we saw. We require a multi-industry coalition to be able to
reduce global warming and also national warming and control pollution. And that
requires on one side cooperation with government bodies and on the other side coalition

with international bodies.

And with this kind of apex management of the climate control paradigm, we will have
industry wise firm level coalitions, cross industry coalitions, and investor industry

coalitions.

All these three coalitions are important; one to ensure that there is an industry level

specialization, the second to ensure that an industry multi industry level collaboration is



available, and third finally, investors understand what is being done at the industry level
and support such initiatives through their investments. All of these things can percolate

further down to firm level action committees in each of these areas.

Leadership tasks such as these are very complex and they could easily get stymied in the
bureaucratic structures and processes and also distracted by the day to day revenue and
profit goals which leaders must have. However, leaders must look beyond those kinds of
goals to ensure that, climate control is part of their agenda, global warming is part of
their agenda.

To be able to do that awareness and sensitivity towards environmental changes and
environmental empathy must be part of the DNA. And institutional mechanisms must be
embedded in the firm’s organizational structure and in the firm’s organizational
processes, so that the activity goes on continuously as smoothly and as seamlessly as day
to day production or marketing or development of products happens in a company. This

is the essence of leadership for climate improvement.

Thank you.



