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World Population

Projected world population until 2100
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Why population growth is important?...
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7 6000
& 6
= 57 T 40004
8 44 >
o 31 ‘E
82. ¥2000
O 1+
%0
5 ———
2 DD 30 (& O O
X R

Year

Atmosphere: @ 4h Global Biodiversity
CO, Concentration =
360 T
S 340 .§§20-
a w3
g 320 “ 8 10-
~ 300 oS
8 3
e B S S S S
2 NPAN) 9 O o O
RO IR I S

Year

Total Real GDP

N
(&)

w
o

—
L&)

1990 International
Dollars (10'?)

0 Y

d O .0 O .0
\2) 8) ) Q )
NN N
Year

Climate:
Great Floods
0.04

N
O
Q’Q

0.03-

o
no

Decadal Flood
Frequency
©c ©
<

Q O .0 &L .9
\>) Q \e) Q \2)
NOBES S N L

Year

Q
Q
S




The water-food-energy nexus

Energy-intensive desalination efforts use

l to produce drinkable water I

water-food-

nexus * Food production requires
to plant and harvest
* Crops are converted into
in some countries

* Food production
requires water

* Demand for food







Access to energy!




People with no access to electricity
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IEA, World Energy Outlook, Fatih Birol presentation, Rome, December 1, 2017;
http://www.climateactionprogramme.org/news/solar-power-will-bring-electricity-to-millions-of-africans-says-development ;
http://www.climateactionprogramme.org/news/qrowth-in-solar-power-is-bringing-power-to-millions-in-remote-communities
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http://www.climateactionprogramme.org/news/solar-power-will-bring-electricity-to-millions-of-africans-says-development
http://www.climateactionprogramme.org/news/growth-in-solar-power-is-bringing-power-to-millions-in-remote-communities

CO2 emissions trend after Paris agreement (CoP 21)

But even then, energy sector
are not on track fora 2 'C scenario

To achieve 2°C target
the energy sector must
be carbon-neutral by 2100

2010 2020 2030 2070 2080




Scenarios of global CO2 emissions reductions

GtCO,

RTS to 2DS
o o e e e e e
" Renewables 35%
40
W CCS 14%
30
M Fuel switching 5%
M Efficiency 40%
10
2Ds " Nuclear 6%
0
2014 2020 2030 2040 2050 2060

9 IEA, Energy Technology Perspectives, 2017 enl




Cumulative CO2 reductions: role of technologies (2DS/SDS)
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Reductions in CO:z2 emissions by substituting coal with NG (Power Sector)

29% due to higher efficiency of Well-to-wheel
Gas Combined Cycle Vs. best coal technology overaII.COZ
(59% vs 42% efficiency) Reduction
LNG (Gas vs Coal)

< 41%
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3 29% due to Natural Gas zgiz””e

% lower carbon intensity
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Natural Gas: Guardrails for a Potential Climate Bridge. Stockholm Environment Institute, 2015 emnil
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Decarbonizing the economy: is it possible?
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Figure 7.1. Decarbonization of Economic Activities in the United States.

Expressed in kilograms of carbon per umt of GDP at constant 1990 pnoces
[keC/US(1990)3].
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The role of technology: Kondratieff Waves

The Global Economy According to

the Kondratieff Wave
Steam Engine Railway Electrical Engineering  Petrochemicals Information
Cotton Steel Chemistry Automobiles Technology

- ]
i :
Nikolaij L l
. | |
Kondratiev : = =
|
1892-1938 5 A1) =
I I : | I : : |
I I | | I | I !
i 1S 1Sm! F I Wi LW
I I | I [ | | |
L | 1 | 1 1 1 |
I I ) I [ | i ]
| | | | | | | |
| | | | I | | |
| I | | | | | |
i U L
T | j T T A
1800 1850 1900 1950 2000 2008

S: Spring F; Fall Sm: Summer W: Winter




Research & Innovation in Eni

Since 2010 Eni has invested over 1.5 B€ in R&D

60% of R&D investments in Upstream / Downstream, 40% in Renewable
Energy, Green Technologies and Energy Transition.

Research centers: San Donato Milanese (Upstream & Downstream Labs),
Novara (Istituto Donegani - Renewable Energy Labs), Mantova (Versalis —

Petrochemistry), Stavanger-Norway (Eni Norge - HSE, Environment and
Subsea Techologies) and Venice (Robotics and Prototyping)




Eni R&D — Key facts
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High Sustainability Products

New fuels and lubricants for
energy efficiency
emissions reduction
durability of vehicles and industrial equipment
renewable sources exploitation
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Rapid CUBE

o seal containment proprietary
system, developed for subsea oil
\\\ in case of failure of
.»o t/onal “capping stack” or




This technology has tivo maih parts:

= asubsea separator designed tocollect the oil spill and b .
to separate gasphase from the fiquid phase :

= an electrical shbmersible pump to. §ransfer up to 12
kbbl of liquids per day to a well testing equipment
installed onboard a drilling rig




\ vironmental Technologies

i Phytoremedlatlon of polluted soils
* __EKRT - Electro Kinetic Remediation Te
= Technical feasibility evaluations
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Low cost organic PV on flexible
substrate for portable devices
Low weight: 100 times less than
commercial modules

Suitable for low illumination
environment

Heat-resistant




~ " "0Ongoing demonstration in an industrial site <
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Concentrating Solar Power

o —_— >
A new, proprietary, cost-effective technology for SO/GI’\_;\; ‘
energy conversion, also in co-production with fossil fue
CO2 emissions reduction

Th'al energy storage for delayed use (night or no sun) h .
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The circular economy
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Mining & materials
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5.
Naste to fuel

This proprietary technology converts solid organic waste
(not in competition with agricultural food production) into
.~ bio-oil that can be used for producing electricity or diesel
. fuel by using thermochemical conversion processes.
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Open Innovation
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Cooperations with UniBO
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ACto D/C Converter

Reusing offshore platforms in the Adriatic Sea (ArpaE, University of Bologna, Aster)
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The global energy system : drivers of change

Global population growth, urbanization
Increasing water, food and energy demands

Climate change issue

v

Towards the decarbonization

Towards a circular economy approach
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