PHD CHAMEBER
OF COMMERCE AND INDUSTRY
VOICE OF INDUSTRY AND TRADE

KEY TAKEAWAYS

4TH INTERNATIONAL
CLIMATE SUMMIT

19th July, 2024 at Hotel Taj Palace, New Delhi

DENTED CORN-ETHANOL

Energy Security, Food Securlty
and Decarbonization




4
| ABOUT THE SUMMIT
— &

Bioethanol has emerged as a promising alternative to gascline and LPG. It is renewable, clean, and cost-effective, presenting an important pathway for energy security and
decarbonization. Doping ethanol with petrol supplies extra oxygen for complete combustion, reducing carbon monoxide levelsin auto emissions and interfaces. Ethanolhasan
octane rating of 115, burning cleanly in automabile engines with fewer particulate emissions. 2G-ethanaol will play an impertant role in replacing gasoline and will provide
energy security to our country. Additionally, replacing LPG with ethanol for cooking will be a revelution in itself. Using LPG for cooking poses risks due to single fuel dependency.
Ethanol offers additional advantage over the logistics of using heavy LPG cylinders, with a reduction in the substantive costs associated with maintaining complex
infrastructure for LPG. Inview ofthis, bicethancl emerges as a competing renewable fuel.

innearly adecade, India's ethanol blending initiative has yvielded impressive results. This has resulted in significant savings in foreign exchange amounting to Rs. 78,118 crores,
alongside a substantial reduction in CO2 emissions totaling 426 lakh MT. Moreover, these efforts have successfully substituted 142 lakh MT of crude oil during the same period,
contributing to energy security and sustainability. Equally notewaorthy is the substantial support provided to farmers. Biofuel demand is set to expand to 38 billion liters over
2023-2028, a nearly 30% increase from the last five-year peried. In fact, total biofuel demand rises by 23% to 200 billion liters by 2028, with renewable diesel and ethanol
accounting for two-thirds of this growth and biadiesel and biojet fuel making up the remainder.

Weeded Corn Ethanol to Make India Self-Reliantin Ethanal

Among emerging economies, Brazil, Indonesia, India, and Malaysia are forecasted to drive over 60% of global biofuel demand and production growth during the specified
period. Robust biofuel policies will lead to escalating demand for transport fuel, ethanol for cooking, and the introduction of Sustainable Aviation Fuel. The government needs
ta accord the topmaost priority supporting the "Com Revolution' in the country on war footing for the production of 26 ethanel. PSUs and other ail sector companies should set
up mega 2G refineries (1250 KLPD to 1500 KLPD) on a pricrity basis,

The government needs to support Indian farmers with lucrative incentives to bring about a Corn Revolution in the country. Importing dented com should be duty-free to create
anecosystem for 2G ethanol production for a period of five years till iIndia becomes self-sufficient in local production of dented corn,

BEs Objectives of o
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Boost Corn
Ethanol Ecosystem

Empower Farmers
for Corn Revolution
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Introduction

PHD Chamber of Commerce and
Industry organized the fourth edition
of its very successful series, the
International Climate Summit 2024
on 19th July 2024 at The Taj Palace,
New Delhi. This year the theme of the
Summit was ‘Dented Corn-Ethanol:
Energy Security, Food Energy and
Decarbonization’.

The International Climate Summit
2024 served as a crucial platform for
fostering dialogue and collaboration
aimed at leveraging dented corn
ethanol to boost India's energy
security, rural employment, contribute
to environmental sustainability and
promote green energy and sustainable
practices in alignment with national
and global objectives. The summit
was attended by over 500 delegates
including Central and State Govt.
officials, policy makers, scientists,
researchers and titan of industries.
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The Inaugural Session was addressed
by Shri Nitin Jairam Gadkari, Hon’ble
Minister of Road, Transport & Highways,
Government of India and Dr. Sadesh

Sookraj, Global

Decarbonization
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Advisor, IFC Washington (Part of World
Bank). The Valedictory Session was
addressed by Shri Jagdeep Dhankar,
Hon’ble Vice President of India.
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The Inaugural  Session, Plenary
Session and Valedictory Session was
followed by three knowledge-based
technical sessions. The first technical
session was ‘Ethanol Production - 1G
and 1.5G Technologies. The second
technical session was ‘Corn Revolution
- Transform Rural India’. The third
technical session was ‘Decarbonization

and Carbon Trading’.

Background

India is the world’s third-largest energy-
consuming country, although its per
capita energy consumption is only
one-third of the world’s average. As
India has set an ambitious target of
becoming energy independent by
2047 and achieving net zero by 2070,
the Government of India is committed
to setting up 50% of cumulative power
generation from non-fossil fuel-based
energy resources by 2030.

India stands at the cusp of a
transformative journey towards energy
security, sustainable development, and
economic prosperity. The development
of a robust Corn to Ethanol ecosystem
is a pivotal strategy in this journey,
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aligning with global efforts to mitigate
climate change and foster sustainable
growth. The development of a Corn to
Ethanol ecosystem in India presents a
unigue opportunity to drive sustainable
development, enhance energy security,
and foster economic growth. By
leveraging its agricultural strengths and

embracing innovative technologies,
India can position itself as a global
leader in the ethanol sector. This

vision requires concerted efforts from
government, industry, and academia
to create a sustainable and prosperous
future for the nation.

India’'s corn production vyield is
around 3.5 tons/hectare compared to
approximately 16-20 tons/hectare in the
USA and 10-12 tons/hectare in Brazil/
Argentina. There is significant potential
to double the crop yield from the same
amount of land by using better seeds.
Several states lead in sweet corn
production. Karnataka, Andhra Pradesh,
Rajasthan, Maharashtra, Madhya
Pradesh,and Uttar Pradesh playa crucial
role as leading sweet corn producers,
accounting for a significant portion
of the country’s total corn output.

These states benefit from favourable
agro-climatic  conditions, irrigation
facilities and skilled farmers. India's corn
production has shown a trend of growth
over the past few years, reflecting
improvements in agricultural practices
and favourable weather conditions:
In 2021: Corn production in India was
approximately 31.65 million tons. This
increased to around 3242 million tons
in 2022 and further significantly to 35.91
million tons in 2023.

However, despite this growth, India has
been continuously importing corn to
meet its needs. The data from the past
three years, 2021to 2023, illustrates this
trend: In 2021, approximately 4.2 million
metric tons, costing 15,500 crores
(USD $21 billion); In 2022, approximately
3.9 million metric tons, costing 13,800
crores (USD $17 billion); In 2023,
approximately 4.5 million metric tons,
costing 16,000 crores (USD $19 billion).

Yellow Dented Corn is the most
produced crop globally with 11 billion
tons, followed by wheat at 760.9 million
tons and rice at 756.7 million tons.



Corn growth across the world:

Sr. No. Country Percentage (%)
1. United States of America 31.06%
2. China 23.42%
3, Brazil 09.07%
4, European Union 0599%
5. Argentina 04.49%
6. Ukraine 03.22%
7. India 02.60%
8. Mexico 02.25%
9. South Africa 0146%
10. Others 16.45%

Globally 1.2 billion tons corn is produced
annually and more can be produced
without expanding land use.

Yellow sweet corn is edible. Dented
Corn is non-edible and it is primarily
used for fuel rather than food. It is
used for ethanol production due to its
higher percentage of starch content
compared to sweet corn. This higher
starch content results in a much
greater ethanol yield, producing 2.8
gallons per bushel versus 1 gallon
per bushel from normal corn. In the
USA, 95% of bioethanol is produced
from yellow dented corn for domestic
consumption and export markets.

Dented Corn ethanol could offer a
comprehensive solution to our country
by addressing:

Energy Security- 100% replacement
of gasoline in flex-fuel engines,

feedstock for Aviation Turbine Fuel, and
replacement of LPG.

Economic Efficiency - Mature
technologies that offer lower-cost fuels;

Industrial Application - Feedstock for
specialtychemicals,and petrochemicals
such as ethylene, ethylene oxide
derivatives, thermoplastics, mono-
ethylene glycol, and many more;

Climate Change  Mitigation -
Ethanol contributes 79% reduction in
Greenhouse Gas emissions compared
to fossil fuels.

Ethanol is being produced in India
from cane sugar molasses, sugarcane
juice, broken rice, non-edible grains,
etc. However, producing ethanol from
edible grains and sugar can lead to
food shortages. Due to the shortage of
feed for ethanol production, India has

been importing significant quantities
of ethanol to meet its needs: In 2021,
approximately 4,70,000 metric tons,
costing 32,270 crores (USD: $307
million); In 2022, approximately 6,20,000
metric tons, costing 3,120 crores (USD:
$398 million); in 2023, approximately
750,000 metric tons, costing 4,500
crores (USD: $545 million).

This seismic shift can significantly
enhance India’s energy security by
promoting bioethanol as a cooking
fuel in every household. Transitioning
from Liquefied Petroleum Gas (LPG)
to ethanol for cooking not only offers
a sustainable solution, but also
stimulates rural economies. Leveraging
the existing LPG distribution network
can facilitate this transition, making
ethanol accessible and affordable for
households across the country at a
rapid pace.



Ethanol, a versatile and sustainable
biofuel, holds immense potential as
feedstock for production of chemicals.
In the chemical industry, ethanol
can be used to produce ethylene,
which is essential for manufacturing
various polymers and chemicals.
These applications highlight ethanol's
versatilityand its potential to significantly
reduce the chemical industry's reliance
onfossil fuels, driving a more sustainable
and eco-friendly industrial future.

The production and use of "Dented Corn
Ethanol" can reduce greenhouse gas
(GHG) emissions by an average of 79.1%
compared to fossil fuels. Bioethanol
contributes to mitigating climate
change by providing a carbon-neutral
oreven carbon-negative energy source.
The carbon dioxide released during
combustion is offset by the carbon
dioxide absorbed during biomass
growth, resulting in a closed cycle, or
effectively recycling carbon dioxide.
Additionally, ethanol production can
utilize agricultural residues and waste
materials along with corn, promoting a
circular economy. Developing a robust
Corn-to-Ethanol ecosystem is pivotal in
this journey, aligning with global efforts
to mitigate climate change and foster
sustainable growth. Incorporating waste
materials into ethanol production not
only enhances sustainability but also
adds economic value to agricultural
by-products that would otherwise be
discarded.

Increased demand for ethanol can
stimulate dented corn production,
providing farmers with additional
revenue streams and promoting rural
development. This can help reduce

rural-urban migration and support
sustainable  agricultural  practices.
Farmers can adopt sustainable

agricultural practices to earn valuable
carbon credits, which not only
provide an additional revenue stream,
enhancing their financial stability but
also incentivize environmentally friendly
farming methods.

Food Security - The use of yellow
dented corn for ethanol production
also yields valuable by-products such
as proteins and corn oil. This not only
supports food security but also offers
the highest profit per acre to farmers,
significantly improving their socio-
economic conditions.

There is an urgent need to initiate a
‘Yellow Dented Corn Revolution’ in India
on war footing.

A comparative analysis with the United
States, a global leader in corn-to-
ethanol production, underscores the
importance of robust government
support and incentives in realizing
this potential. The United States has
become a leading producer of corn-
based ethanol due to extensive federal
support, including the Renewable
Fuel Standard (RFS) that mandates
renewable fuel use in transportation,
Flexible Fuel Vehicle Incentives and
Ethanol Infrastructure Grants. Enforced
laws requiring ethanol blending, tax
credits, grants, and loan guarantees
have spurred investment in ethanol
production, reducing financial risks for
investors.

The production of bioethanol in the
United States over the past three years
has been: -

2021: 15.016 billion gallons; 2022: 15.361
billion gallons; 2023: 15.620 billion
gallons.

The US corn-to-ethanol industry has
created numerous jobs and provided
farmers with a stable market, boosting
rural economic development. It has also
diversified the energy supply, reducing
reliance on imported oil and enhancing
energy security.

Recommendations:

To fully unlock the potential of
corn ethanol and realize its socio-
economic and environmental benefits,
concerted efforts are required across
multiple fronts. The following policy
recommendations are proposed:

Ethanol

Establish a Consistent Policy: India
should implement a long-term policy
aimed at achieving 100% ethanol-run
vehicles by 2030.

Ensure Dispenser Availability: Ensure
that dispensers for blended petrol and
100% ethanol are available at all petrol
pumps nationwide.

Set Up Mega Bio-refineries: The
government should mandate all PSUs
and oil sector companies set up mega
biorefineries with capacities, ranging
from 1000 KLPD to 1500 KLPD on war
footing.

Yellow Dented Corn

Declare a National Mission: ‘Dented
Corn Revolution’ should be declared as
national mission to be able to achieve
targets by 2030.



Duty Free Imports: Allow duty-free
import of dented corn for ethanol
production until 2030, similarly, on the
lines of crude oil. During this period,
India should become self-sufficient
in dented corn production through
‘Dented Corn Revolution’.

Develop a detailed plan: Indian
Agriculture Research Institute and
other Maize R&D centres should

propose a detailed plan for India to
lead the ‘Dented Corn Revolution’ by
2030, working closely with US agencies,
experienced in Dented Corn Production
and with Indian farmers.

Research & Development

Announce a significant financial
incentive for CSIR and other R&D
institutions to develop 1G, 1.5G, 2G, and
3Gtechnologiesforutilizing all cellulosic
materials for ethanol production, similar
to the support provided for Green
Hydrogen.

Financial Incentives

The Government should provide
financial incentives and subsidies
to promote 2G ethanol production,
including tax breaks, grants for
infrastructure development, and
price support mechanisms for 2G
ethanol producers.

Incentivising mega-biorefineries
and ensuring duty-free import of
dented corn will be instrumental
in catalysing the 2G ethanol
revolution. Moreover, empowering
Indian farmers through lucrative
incentives and  technological
support is paramount, fostering
a conductive ecosystem for
sustainable 2G ethanol production.

Carbon Credit:

The Government can execute a faster
predictable mechanism, so that farmers
and ethanol producers could avalil
credit.

Carbon credit should be included for
production of ethanol from bio-route.

‘Yellow Dented Corn Ethanol
embodiesthethree Fs:Food,Feed,and
Fuel. It represents a technologically
mature and economically competitive
pathway for India’s decarbonization
and sustainable development. This
initiative is a gold mine for both energy
and food security and will be a game
changer for the nation, ushering in
the ‘Yellow Dented Corn Revolution’
for India. India could become not
only self-reliant but export hub for
locally produced ethanol, sustainable
aviation fuel and ethanol-based
chemicals. Ethanol could rapidly bring
economic prosperity to the farmers.
Crude oil cannot be grown but corn
can be. So country is definitely less
dependent on imports and other
countries. Corn growing farmers can
form cooperatives to increase the
land size for enabling mechanized
and advanced farming techniques
leading to higheryield.
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Online Media

https://hindi.latestly.com/agency-news/if-climate-change-is-not-tackled-nothin g-will-save-humanity-vice-presi-
dent-dhankhar-2231141.html

https://energy.economictimes.indiatimes.com/news/oil-and-gas/corn-ethanol- could-pull-in-8-lakh-crore-investment-boosts-
farmer-income-vp-dhankhar/111 875723

https://energy.economictimes.indiatimes.com/news/renewable/no-bunker-wo uld-save-humanity-if-climate-change-not-tackled-
vice-president-dhankhar/111 875990

https://government.economictimes.indiatimes.com/news/policy/no-bunker-w ould-save-humanity-if-climate-change-not-tackled-
warns-vice-president-jagdee p-dhankhar/111877357
https://www.newsdrum.in/national/no-bunker-would-save-humanity-if-climate-change-not-tackled-vice-president-
dhankhar-6368699

https://www.dailyexcelsior.com/no-bunker-would-save-humanity-if-climate-ch ange-not-tackled-vice-president-dhankhar/
https://www.millenniumpost.in/big-stories/no-bunker-would-save-humanity-if- climate-change-not-tackled-vice-president-
dhankhar-572444

https://financeintellect.com/home-page/home/dented-corn-ethanol-has-the-c apacity-to-invite-investment-of-8-lakh-crore-vice-
president-dhankhar/

https://krishijagran.com/news/phdcci-hosts-international-summit-on-bioethan ol-as-an-alternative-to-gasoline-and-Ipg/
https://krishijagran.com/news/climate-change-a-ticking-time-bomb-an-existen tial-crisis-humanity-is-cliff-hanging-vp-at-phdcci-
event/

https://www.chinimandi.com/discussion-on-dented-corn-for-ethanol-producti on-in-hindi/
https://bioenergytimes.com/know-why-experts-are-pushing-for-dented-corn-e thanol/
https://timestoday.co/2024/07/20/4th-international-climate-summit-2024-org anized-by-phdcci/
https://nagalandtribune.in/4th-international-climate-summit-on-bioenergy-pat h-to-viksit-bharat-held/
https://www.earlytimes.in/newsdet.aspx?q=370825
https://www.globalgovernancenews.com/vp-dhankhar-warns-of-climate-crisis- at-4th-international-climate-summit/
https://thenorthlines.com/no-bunker-would-save-humanity-if-climate-change- not-tackled/
https://thenorthlines.com/no-bunker-would-save-humanity-if-climate-change- not-tackled-vice-president-dhankhar/
https://www.htsyndication.com/the-northlines/article/no-bunker-would-save- humanity-if-climate-change-not-tackled/83079238
https://www.gleat.in/news/dented-corn-ethanol-a-pathway-for-indias-decarbo nization-dr-j-p-gupta
https://www.gleaf.in/news/phdcci-hosts-international-summit-on-bioethanol-a s-an-alternative-to-gasoline-and-lpg
https://www.drugtodayonline.com/medical-news/news-topic/19442-vice-presi dent-dhankhar-warns-of-climate-change-as-exis-
tential-crisis#google_vignette

https://www.youtube.com/watch?v=qeRe-sf0c3g
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VOICE OF INDUSTRY AND TRADE

About Us

“PHD Chamber of Commerce and Industry (PHDCCI) has been working as a
catalyst for the promotion of Indian industry, trade and entrepreneurship for
the past 119 years. It is a forward looking, proactive and dynamic PAN-India
apex organization. As a partner in progress with industry and government,
PHDCCI works at the grass roots level with strong national and international
linkages for propelling progress, harmony and integrated development of the
Indian economy.

PHDCCI, acting as the “Voice of Industry & Trade” reaching out to more than
1,50,000 large, medium and small industries, has forged ahead leveraging its
legacy with the industry knowledge across multiple sectors to take Indian
Economy to the next level.

At the global level, we have been working with the Embassies and High
Commissions in India and overseas to bring in the International Best Practices
and Business Opportunities.”

PHD CHAMBER OF COMMERCE AND INDUSTRY

PHD House, 4/2 Sir Inslitutional Area, August Kranti Marg, New Delhi- 110014 (India)
= Tel 0 +21-11-2686 3801-04, 49545454, 49545400 » Fax : +91-11-2685 5450
E-mail : phdecci@phdcciin » Website : www.phdcci.in
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