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1. From primary sources to
energy services




Conversion of primary energy to energy services
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From source to energy carriers to final use
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The availability of energy sources for its production and the variety of uses are certainly the strong points
of the carrier; nevertheless, the intermediate phases of storage and distribution are even more decisive

M. Marchionna, Treccani Encyclopedia of Hydrocarbons, 2007, Ed., 3 (4.1), 301-317




From source to energy carriers to final use
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Liquid carriers considerably simplify the transport
and storage phases.

This is probably one of the keystones in the use of
oil as a primary fuel, as it is not only relatively
cheap and available in great amounts, but also able
to produce highly appreciated liquid carriers with
very high energy density per volume unit

The case of Fuel Oil & Electric Energy
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M. Marchionna, Treccani Encyclopedia of Hydrocarbons, 2007, Ed., 3 (4.1), 301-317



Electricity (very appreciated energy carrier)
allows people to live better and longer
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Presenter
Presentation Notes
La disponibilità di energia elettrica è infatti un fattore determinante per la salute degli individui.
In uno recente studio della CIA si stima che ogni aumento di un fattore 10 nel consumo di energia elettrica pro-capite si traduce in un aumento di 10 anni della longevità media di un popolo. 
Le condizioni di sviluppo in paesi emergenti sono ancora ben lontane da quelle acquisite nei paesi OECD. 
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2. Conventional resources




Fossil Fuels are still the major energy sources
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quadrillion Brtish thermal units =

45

40
5 petroleum

=)

30

25

20

15 coal

10 nuclear
> /rn other renewables
.[] _—

1776 1850 1300 1950 2016

natural gas




Global distribution of fossil resources

PROVED AND POTENTIAL OIL BY COUNTRY OR REGION

Total oil proved and potential
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S
Impending reserves’ depletion myth is groundless

Proved oil reserves (only a part of oil resources in place) have increased
thanks to exploration activities, improved technology and market
conditions.

Despite production increase, oil life index has grown up on average
from time to time.

Moreover, oil life index doesn’t take into account future discoveries.

World oil life index

(Years)
Production
(Mbl/d)
1965 2006
31 33 32 39 38 32 83

1965 1975 1985 1995 2006

11


Presenter
Presentation Notes
Is there enough oil for the future?
The high price of oil has revived the debate on whether the oil age is nearing its end. But this issue has worried the oil industry since its origin  more than a century ago.
However, if we take a look at the residual life of proven oil reserves, despite of all of warnings in the past,  we can see that it has not decreased over the last 30 years, in spite of  the growth in production. 
As of today, proven oil reserves alone amount to over 1,100 billion barrels, a volume which can support production at its current pace for another 38 years.
Hubbert curve has sense for mature areas intensely explored and developed, which you have  good knowledge of . �But the Hubbert model structurally unable  to take in account policy decisions, habits changes, price trends and , of course technology developments
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Presenter
Presentation Notes
In fact, proven reserves are only a part of total hydrocarbon resources. If you add probable and possible reserves to the proven ones, plus exploration potential the residual life index of oil reserves would be around 100 years.
Moreover the picture becomes even more favorable if we consider also the non conventional resources 


THERE IS PLENTY OF RESOURCE ...

But it may cost more to produce, and may be CO2 intensive
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Resources of Natural Gas are very abundant

Breakeven gas price:
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Presenter
Presentation Notes
Anche le risorse di gas naturale sono abbondanti. Secondo stime recenti le risorse recuperabili sono circa 16,000 Tcf, ossia 150 volte il consumo annuale di 108 Tcf del 2009. Tale stima esclude le risorse di unconventional gas al di fuori degli USA, stimate in ulteriori 6,000  Tcf (stante un RR del 25% del GIIP).

Diversamente dall’olio, il costo totale del gas sui mercati internazionali è fortemente influenzato dai costi di trasporto, sia via pipeline sia via LNG. In generale, risorse di gas che possono essere sviluppate economicamente a 1 - 2 $/Mcf possono richiedere anche 3 - 5 $/Mcf per il trasporto.

Uno sviluppo accelerato dei consumi di gas naturale ai fini di una riduzione delle emissioni di GHG nel lungo termine richiederà:
lo sfruttamento delle risorse unconventional;
lo sfruttamento delle risorse stranded e marginali;
la diminuzione dei costi di produzione e trasporto.


.

High potential in unconventional oil & gas

Deep water basins hold around 10% of hydrocarbon exploration potential

Unconventional oil technical reserves volume is 1,300 Bn boe, mainly
located in Canada (tar sands), Venezuela (extra heavy oil) and Russia

Production of tar sands and extra heavy oil will represent 7% of 2020 global
supply (3% in 2006) while 67% of production will be converted to synthetic
crude oil (SCO)

About 90,000 bcm of recoverable reserves are stranded gas

Unconventional gas resources are huge: 400,000 bcm of tight gas(mostly in
USA) and 180,000 bcm of coal bed methane«(mostly in Russia, Canada and
China)

Currently, reinjected, vented or flared gas is 20% of the world gas
production
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Presentation Notes
For the sustainability of the business is worth to develop technologies to exploit efficiently and effectively stranded gas and also unconventional resources 
what are and where are the unconventional resources?
These resources have a huge environmental impact because their exploitation is energy intensive, produce a huge amount of waste water , which has to be treated 
Production of unconventional gas will grow in importance as a complement to conventional gas as world demand continues to increase
The unconventional gas sources are usually locked in challenging environments and they differ in origin and characteristics
Non conventional gas are mostly extracted from coal beds (coal bed methane), from low permeability sandstone (tight sands) and from shales formations (gas shales)



Oil Characteristics

Heavy oil Characteristics

Categories USGS* definitions

Light oil API gravity >22°
Viscosity < 100 cp
Heavy oll API gravity <22°

Viscosity >100 cp

Extra heavy oil

API gravity<10°

Tar sands - bitumen

7°< API gravity<12°
Viscosity > 10 000 cp

USGS* : US Geological survey
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)

“Easy”” oil mainly located in the Middle East and Africa

35 Technical cost $/boe
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Presenter
Presentation Notes
And Oil reserves with low production cost are located in countries in which international companies are not allowed to operate.  
In areas accessible to IOC there are worsening contractual conditions and rising costs for harsh environmental conditions (deep water and  artic regions basins) and for the relatively small dimensions of the reservoirs. The profitably of new projects is often at risk, because the Internal return of those investments could drop below of Wacc 

Backup
Weighted Average Cost of Capital: esprime il rendimento minimo “dovuto” ai finanziatori (creditori + azionisti), ovvero il costo di finanziamento delle attività dell’impresa
Internal Rate of Return: tasso di rendimento a vita intera di un investimento. Misura la redditività dell’investimento, sulla base della generazione di cassa attesa. È OK se IRR >= costo del capitale


What Is a reservolir?

Oil occurs only in pores of reservoir rocks
(Carbonates & Sandstones).

A pore iz a small open gpace in a rock

SJ s

Reservoir rocks have to be permeable = Its pores must be connected for oil to flow

Connected pores give a rock permeability,

\ 4

Viscosity
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Presentation Notes
Reservoir is not like a lake of oil, but is a sort of sponge or honeycomb, which has absorbed oil in its pore in the past.  
Pores and micro-fractures capture droplets and impact on reservoir permeability.


Improved Oil Recovery Methods: to recovery mobile oil

Supplying energy to reservoir by means of
« Immiscible Gas Injection
« Waterflooding

. Waterflooding - Mechanical Displacement

19



Increase of reservoir recovery factor

IMPROVED RECOVERY (1.0.R)
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Presenter
Presentation Notes
Eor technologies are able to maximize the recovery factor of existing reservoirs and also make possible the exploitation of lower quality, difficult to produce. 
Let me point out that efficiency in production of a non renewable natural resources has also a huge impact on the sustainability of E&P activities.  
IOR: to recover mobile oil
EOR: to mobilize oil




Sustain
‘ ability D

Challenges and Dilemmas

Change in average annual water availability

Increasing of
water production
from oil reservoirs

Percentage change

: 25 i
el 3 3 <% - EFat Souvrce: IPCC data
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Presentation Notes
Usually  oil lifts in surface mixed with water. The water cut ratio in mature reservoir is 75%, creating problems regarding the fluids separation and management in the surface. Indeed, the average operating cost for the water management (treatment, reservoir injection and separation by oil in the surface) is 0.5 $ / bl per water produced barrel. In mature areas (California), where the water/oil ratio is 7:1, the economic impact of water handling is considerable. 

When Oil Recovery + 1%, then reserves increase from 35 to 55 Gbarrels, that is 2 years oil consumption
SKIP to slide 13, talking about Kern River, CA operated by CVX


Water Management

WATER Asoyals (PWRN

TREATMENT WATER
' TREATMENT

EI'-I".l"IEI;I]H'H'EHTﬁj_
INJECTIVITY DEWATERING IMPACT
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Presentation Notes
On a world basis actual consumption shares are: industrial sector : 20%; agriculture sector : 70%; potable water : 10%
Climate change is more and more taken into account, but water is often neglected. Or it is a crucial resources and we might depend on it as much as we depend on oil 


Uses of Water in Upstream O&G Systems

Drilling operations

Desalting of crude oil

Assist oil dehydration (water recycling)
Well completion, well workovers, well
kill

EOR operations, e.g. water injection,

WAG, polymer or surfactant floods,
SAGD for heavy oil (steam)

Heat Exchangers / Heaters / Cooling
water

Separation train sand jetting
operations/tank jetting

Make up water for chemicals
Potable water

Fire water

Safety systems (deluge)

23



Exploration & Production (E&P) Companies Are :

Major Water Producers
86 million bbl/day global oil production
220 million bbl/day global water production, typically brine
Water “cut” up to 95 percent in certain older fields
Most is re-injected at significant cost ($2-$14/bbl)

Major Freshwater Users
14 million bbl/day in stimulation of unconventional gas resources
0.5 million bbl/day in thermal recovery of heavy oil
1 million bbl/day in secondary recovery (waterflood) of conventional oil

Major Water Production/Use Trends

Unconventional gas will require hundreds million bbl/day of water by
2025

Coal bed methane dewatering in US will contribute 4 million bbl/day by
2025

24



Environment

Challenges and Dilemmas protection

Increasing attention of producer
countries towards impact (foot printing)
of projects of exploration and
hydrocarbons production on the
environment

Need to cope with the issue of climate
changes

25


Presenter
Presentation Notes
There is an increasing attention of producer countries towards impact of exploration and hydrocarbons production projects on the environment. Focusing on the upstream, the reduction of seismic activity foot print in environmentally sensitive areas (no traces left in spite of more challenging areas), the increase of accuracy in locating new wells in terms of exploration targets the increase in drilling efficiency demonstrate how technology can positively influence the environmental impact of E&P activities 

http://www.meteo.it/clima/curiosita/img/396_Clima-estremo-2003-Figura-2_b.jpg

Environmental concerns represent the real - _
obstacle to fossil fuel based growth protection

Total global man-made CO, emissions

Current CO2

Current o
emissions from

GHG

. the ener
emissions gy

sector

B Power generation [ Transport

M Energy B Agriculture Industry B Domestic Heating
M Land use & Waste B Other
deforestation B Industrial(non-energy)

Source: World Resource institute, 2006

26


Presenter
Presentation Notes
Fossil fuels are responsible for almost 60% of anthropogenic greenhouse gas emissions.
Significant environmental benefits could be obtained by replacing coal with natural gas, but bearing in mind what we have just said with regard to China and India, the possibilities for adopting such a strategy are limited.
The attention of companies toward the environment will be also supported by the growing business opportunities related to the new markets created by legislation (eg Emission Trading, energy efficiency, biofuels, CO2 geological sequestration). 


Technologies for reducing direct CO, emissions
from industry

6& 14 W Recycling
O 12- and energy recovery (9%)
9] 10 Energy efficiency (40%)
5 B Fuel and feedstock
2 8- switching (21%)
E
w6 B CCS (energy and process)
4 (30%)
ol
0 | | | | | | | |
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Key point

Direct emissions in industry can be significantly reduced through a combination of energy efficiency,
fuel and feedstock switching, recycling and energy recovery, and CCS.
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SULPHUR MANAGEMENT
CURRENT FORMING, STORAGE & SHIPPING TECHNOLOGY

= Storage of sulphur above ground is typically used to
manage high quantities of Sulphur recovered by
Production facilities upstream Sulphur chain

= Conventional sulphur blocks are subject to deterioration
leading to environmental issues including:
- Acid run-off due to the action of micro-organisms
(Thiobacilli Oxidans)
~ Sulphur dust blown from site

» Significant maintenance is required for Long
term storage sulphur blocks to ensure
adequate protection of the environment and
also to maintain sulphur quality.

» This require ongoing investments.

28



SAIPEM INNOVATIVE APPROACH TO SULPHUR MANAGEMENT
TWO SOLUTIONS: LONG TERM STORAGE AND «HANDLING» SYSTEM (SSMS)

/ STORAGE SYSTEM \

polystyren®

1 '\F
| l-‘r‘\“

Solid Sulphur Box
made using
“CONCREWALL PANELS”

/

Tailor-made solutions have been developed for the managing of solid sulphur,
such as a safe “Long term storage” and a “zero emissions” transportation
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3. Unconventional Resources
THE “SHALE’” REVOLUTION




Oil & Gas - containing shales

+ Shale Characteristics

Shale is tha most commonly occurming type of the shale color. Black shales are comman source rocks
sadimantary rock, being typically deposited on river for natural gas and cruds oil.

floodplaing and on the boltoms of lakes. lagoons, and
ocaans. 1is formed by the consolidation of fine-grainad
dedrifal rock fragments or minaral particles and narmally
contains at least 50 parcent silt, around 35 parcent day,
and 15 percant chamical or authigenic malenals. Silt and
clay are differentialed from ane another on tha basis of
thair parficle diamaters. St consists of rock or mineral
parficles having dameatars babween 1256 and 116 mm
wheraas clay consists of rock or minaral particlas having
a diameler less than 1/256 mm. Shale has a finely
laminated, fissile structure and readily breaks into thin,
parallel layers. Mudstone is compositionally similar to
shale, bul lacks a finely laminated or fissle struciure and
commonly disintegrates upon exposuns to watar (Bales
and Jackson, 1980). The calor of shalks rangas from
arean and gray to black depanding on the arganic mattar
content. The higher the arganic mattar contant, the darker

Shale is fissile and laminated (meaning that the rock is made up of thin layers)
Shales may contain organic material that sometime breakdown to form NG and oil




THE REALITY ABOUT SHALE

It I1s sodium carbonate and calcium carbonate. Shale is
ubiquitous. More countries with shale than without.

The energy glut was caused by US shale producers
Initially recovering 3%-5% of the hydrocarbons in a
shale development. With better technology, we will
soon recover 10%-12%. Production costs are declining.

32



Shale Gas Production Technology

4, Sand particles hold the fissures in the

i ¥
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fracturing process pressure into a well up to for reprocessing

3,000m deep
Wel turns 3. The pressurised mixture

causes the natural fissures
and layers in the rock to crack
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horizontal
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(Source: Financial Times, March 2010)
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Technical improvements

and squeezed supply

have driven the cost fall

SHALE STILL GETTING CHEAPER

The decline in average shale
breakevens, now at 55 $/b, down from
80 $/b in 2014.

With well productivity still improving,
breakevens could fall to 50 $/b by 2018

-40%

= Technological improvements such as bigger, better
placed fractures and longer laterals combined with
unsustainably low service industry costs and
expansive monetary policies have lowered the

breakeven price to around US$ 55/bl (40% lower)

= A more modest reduction in breakevens is expected

going forward, as service costs increase, but we

believe further productivity gains will be able to offset

potential cost inflation and further flatten the cost
curve at US$50/bl.

90

80 _/_

~
=]

(=2
L=1

Breakeven (US$/bl)

2016 productivity

"Full play life productivity"

50

40
0 2,000

4,000

6,000 8,000 10,000 12,000 14,000
Cumulative oil peak production (min bls/d)

16,000 18,000 20,000

Source: Goldman Sachs, Top 400 Projects (May 2016) 34
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Presentation Notes
Cambiare la fonte (più dettagliata)


Shale Oil producers in the US

Table 2. Crude oil production and proved reserves from selected U.S. tight plays, 2014-15

million barrels

2014 2014 2015 2015
= - S Production Reserves Production Reserves
Wiisln Bakken  NOMISD | W—— T 5030
WestemGul _ bgefod N SRS SRR 5415
Permian Bone Spring, Wolfcamp NM, TX 53 m 66 782
Dewer Nebaa' COKSNEWY & s
Appalachian Marcellus® PA, WV B om 16 143
fotwWoth T hmen N g T R W 2
Sbtod O ge  usy e
. S w8
U.S. tight oil 1,057 13,365 1,214 11,602

Note: Includes lease condensate. BakienTheee Forks tight ol includes proved reserves from shale or low-permeabllity formations reported on Form EIA-23L

Other tight includes praved reserves from shale formatians reported on Form EIA-23L not assigned by EIA to the Bakken/Three Farks, Barnett, Bone Spring, Eagle Ford, Marcellus, Niobrara, or Wolfcamp tight plays.
* Thie Niobeara estimate may contain some reserves from the Codel! sandstone, The Marcellus play In this table refers only to portions within Pennsylvania and West Virginia,

Source: U.S. Energy Information Administration, Form EIA-23L, Annual Report of Domestic Oil and Gas Reserves, 2014 and 2015

Table 1. EIA 2015 Tight Oil Reserves. Source: EIA U.S. Crude Oil and Natural Gas Proved
Reserves, 2014 https://www.eia.gov/naturalgas/crudeoilreserves/



At current olil price levels many new initiatives
are at risk

Forecast Price @2020
80.0
70.0
60.0
é 50.0
2
5 .
2 Price at 5th Aug 16
+'; 40.0
g
® st | [ iran |
30.0 7 - -
B o |
20.0
10.0 A
0.0 -
o] 5,000 10,000 15,000 20,000 25,000 30,000

Cumulative peak oil production (kbopd)

US shale today is the marginal producer, managing the market rebalance

Source - elaboration on Goldman Sachs, June 2016
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Average Wellhead Breakeven Oil Price For
Horizontal Shale Wells

e FE (G Resources
e==Devon Energy

= Pjoneer Natural Resources
e Concho Resources

= Cimarex Energy

== [Energen

e Diamondback Energy
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Unconventional Oil & Gas Outside North America
Potentially significant in the long term

4,500
4,000
3,900
3,000

Tight gas*

Thousand boe/d
N
(e]
(e ]
o

Shale and other tight oil

« Significant production from shale in this decade will be limited to Russia, Argentina, and
China

* Production from shale and tight formations outside North America will represent ~ 3% of
global supply in 2040 for both oil and gas

Source: IHS (July 2016) 38
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4. Global Energy Outlook 2020




World Population Trend

Population @-2016: 493 niln
Population @ 2021;5&5mIn
CAGR 2013-2016: 079%
CAGR 2017-2021:'0,9%

Population @2016: 508 min
Population @ 2021: 532 min
CAGR 2013-2016::1%
CAGR 2017-2021:-0,9%

Total Population @ 2016: 7.403 MIn

Population @ 2016: 287 min
Population @ 2021: 289 min
CAGR 2013-2016: 0,3%

CAGR 2017-2021: 0,2%
Population @ 2016: 618 min
Population @ 2021:624 min
CAGR 20138-2016: 0;3%
CAGR 2017-2021: 052%

Population @ 2016;/244 min
Population @ 2021: 266 min
CAGR 2018:2016>1,9%
CAGR 2017-2021:1,7%

Population @ 2016: 1.212 min

A Population increase by Area

Population.@2021: 1.8366 mia
CACR 2013-2016:2,8%
CAGR 2017-2021: 2.4%

2016 World Population
Split by Area

Population @ 2016: 4.180 min
Population @ 2021: 4.389 min
CAGR 2013 6: 1%
CAGR 2017-2021: 0,8%

Source - IHS Energy Rivalry Scenario - Summer 2016

2016 vs 2021
(total ~ 404,7min)
Middle East 22,1
Africa 154,8
Europe 6,2
R"‘ Russia & Caspian Sea 2,7
Asia Pacific 172,5
North America 22,6
South America 23,9
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Energy growth driven by world economy
The energy mix is changing

« Consumption driven by China and Asia. OECD almost flat
» Coal offset by renewables, stable hydrocarbons, with gas growing more than others

Consumption by region Annual demand growth by fuel
(Bn toe) (MiIn toe per annum)

18
250
16 m Renew.™
200 m Hydro
12
150 Nuclear
9
m Coal
China 100
6 _ m Gas
50 w Oil

1965 2000 2035 1994-2014  2014-35
41

Source - BP Energy Outlook-2016
*Includes biofuels



Natural Gas Market: more and more attracting the Majors

Switching to Gas
Share of the supermajors’ energy production from gas

SACAGCICECACUCIL:

=hell Exxon Chevron Total Conoco-
rabil Phillips

B (i (i (5~ Con (i (o

source: Bloomberg
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MAIN TAKE AWAYS (outlook to 2020)

Average growth of world GDP ~ 3% per year...

...sustains recovery of energy demand...

..which together with spare capacity reduction...

...triggers a humble oil price increase...

However cheap shale abundance and slow down in energy demand may be an hurdle for
price recovery

With the current price trends many initiatives (especially the most costly such as deep
water) are still at risk

Oil Companies focus on more cooperation in the supply chain and new technologies in
order to bring costs down

Long term drivers for O&G are still solid, but environmental issues and increasing
efficiency of alternative sources trigger the need to evaluate alternative scenarios for
PARE 15 the long term




.. Meanwhile depletion requires new
Investments even to maintain production

2120 — .- —— Business
---------- New Policies
100 - e m =2 - Scenario
80 MY BB EEREEBEEEREREe I ------‘:i" 2 Degress
Scenario
60
20 - . ! i f R R R R ERERERERERIED
2000 2010 2020 2030 2040
= Producing Under development ====2DS NPS ——=—=-BAU

... and excessive delay in investments could be a trigger for an oil price shock

44

Sources - [EA, Rystad Energy, Morgan Stanley Research June 2016
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5. Global Energy Outlook 2040
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Presentation Notes
Cambiare la fonte (più dettagliata)


Energy Outlook 2040 - Signals we cannot ignhore...

= World energy demand is expected to increase by almost 30% in next two
decades, with a change of mix resulting from the sustained growth of new
forms of energy but with still a major role for oil and gas (about 50% of
total energy demand)

= US Shale revolution has unlocked huge amounts of oil and gas resources

= Coal will see its largest fall
" Ononeside:

— Oil and Gas will continue to be a bedrock of the global energy system
. for many decades to come

On the other side:
. —Renewable Energy is the fastest growing source of energy.

— The growth of Electric Vehicles in road may displace from 1 to 6 mbl/d
of crude oil in 2035




The current base scenario
Fossil fuels dominating the energy mix in the long term

Bn Toe

2,0

Bn Toe

World Energy Trend 2016-40

2016

2020 2030

'''''''''''''''''''''''''''''' m Biofuels and Other
Renewables
__ mHydro, Solar and
Wind Power
m Nuclear Power
m Natural Gas
" Imoil
m Solid Fuels

2040

World Energy Requirement 2016-40
(+ 4,3 Bn Toe)

Solid Fuels

Nuclear

Power

2016 2040
14,0 Bn Toe 18,3 Bn Toe

5% 53%
0,
7.5 Bn Toe +30% 9.8 Bn Toe

=In the base scenario, no revolutions are expected:

fossils still satisfy most of energy demand by far.

"""""""""" =In absolute terms, natural gas is the most growing

source, replacing the role of coal

Notes
Oil consumption includes international marine/aviation bunkers; does not include biofuels,

Hydro, Biofuels which at the primary energy level are not associated with petroleum.

Solar and and Other Coal includes steam and coking coal.
Wind Power Renewables Renewables include solar, wind, geothermal, and tide/wave/ocean energy.
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Savings In every source, less in oil & gas...

Each source is undertaking a process of improvement and new sources
are better positioned than O&G (also due to different level of maturity)

Change in 2040 costs relative to 2014

60%

40%

20%

-20%

-40%

-60%

T

¢
Solar PV Onshore Carbon capture Electric vehicle Efficient Upstream oil
wind and storage battery lighting and gas

Source: IEA, World Energy Outlook 2015 48



But alternative scenarios tell a different story

Change in demand pattern may be mainly driven by:

e ongoing social and political concerns over the environment (also in China & India)

« combined with improvement in technology and costs for renewable energy
and batteries: cheaper to be clean

Very strong expansion of environmental policies and actions

The Paris COP21 Agreement results in greater-than-expected success in countries
o meeting their targets and expanding their goals further

Weaker global energy demand

Driven by weaker economic growth over the near term and stronger environmental
policy, efficiency, and changing consumer behavior over the longer term

Stronger renewables technology and cost advances

Driven by very strong environmental policies and rising commercial “pull” from the
power sector

Stronger battery technology and cost advances

Driven by very strong environmental policies and rising commercial “pull” from the
automotive and power sectors.

Stronger integrated solar photovoltaics (PV)/battery
installations (mainly in developing economies)

Micro grid development in Africa, rural India, and other unconnected parts of the
world.

Grid-integrated development in urban areas of emerging markets
Stronger electric vehicle (EV) penetration and expansion

Driven by policy support, tech advances, cost improvement, and commercial “pull”
from evolving transport sector (car sharing, autonomous vehicles, etc.)

Mixed success of natural gas

2016 2040 Base 2040 Pessimistic Cheap/abundant gas that is also supported by environmental and energy security
policy outpaces coal in India, China, and parts of SE Asia
m Oil mNatural gas|= Coal mHydro mNuclear = Renewables Growth in gas use suffers in some places due to inroads by cheap renewables and
grid-scale battery storage

Falling carbon dioxide (CO,) emissions (as a result of all of the
above)

2040 levels remain above the 2 degrees Celsius (°C) target
Source - IHS Energy - Summer 2016 49



The Game Changers

Time horizon
for breakthrough

Impacts on Oil&Gas
Industry

Current hinders

Electrical Vehicles Around 10 years

US & Non-US Shale

On going in US

Energy Storage

(excl. EV batteries) >10 years

Nuclear Energy >20 years (fusion)

Progressive

CO, Constraints enhancement

Around 10 years

Zero Flaring

Lower oil demand: <2 mb/d
Potential upside for gas
(power generation)

Driven by Li
batteries maturity

Logistic and
environmental
issues (outside US)

Up to 10 mb/d of oil supply at
peak (US + Non-US)

Low maturity of
technologies (other than
batteries and hydro)

Difficult to determine, probably
lower gas demand

HSE issues (fission)

Potentially reducing coal and gas
Feasibility (fusion)

consumption for power generation

Significant reduction on coal
Gas could replace oil and coal in the
medium term

Economics of
constraints enforcing

Economics of

increase in upstream infrastructures
constraints enforcing

(gas monetization)

50



rq
e

SAIPEM

Oil demand and electric vehicles
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In the long term Transport continue to tow ol

Light Duty Vehicles (LDV*) will be responsible for just a part of the future demand

m Power Generation

m Transport

m Petrochemicals
m Other Industry
m Buildings

m Other

Transport: +8 min b/d

L
Petrochem: +4 min b/d

J

TRANSPORT

T —

- Conventional LDV =—EV

49 min b/d

Oil demand will be driven by transport (+8 min b/d) and
petrochemical (+4 min b/d) sectors up to 2030

Almost all growth is due to non-OECD countries

Demand growth prospects for both aviation and commercial
trucks look extremely strong, driven mainly by non-OECD
markets, and breakthrough changes in these areas look far

less clear-cut.

Aggregate chemicals demand growth of ~50% by 2040e looks

quite feasible

57 min b/d

1.212

1.085 - Non-LDV:
29 min b/d
Non-LDV: 86—
23 min b/d LDV:
28 mlIn b/d
LDV: o
26 min b/d 105 Oil displaced:
0,5 10 around 2 min b/d
2010 2020 2030

*LDV: passengers cars, light trucks, SUVs and minivans

Non-LDV includes all other ways of transport: heavy-duty, aviation, naval,...
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Key on-road fuel demand drivers that will impact
future demand

Automotive fuel demand drivers that impact future demand

Traffic management

Alternative vehicle/fuel

Fuel economy and
emission regulations

‘.: L . . A e
e o Ny
p | 4 -
ik _ & - Internet
A ( S 2 E——

—_— oy

Nt [ . Tele-commuting
B ‘I"""-“--_c-__- “‘;-x.__‘_ X 3
/ , T — ) . Virtual mobility

N8R

Vehicle sales

[TTT

Consumer and
societal trends

Petroleum demand

Source: IHS © 2016 IHS; 60629-3
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Even with low oll prices, other factors point toward
greater electrification and new urban mobility options

Factors moving the market toward greater electrification and new urban mobility options

cO, taxation

. st iane ] Energy security

~ o Imobilitv '-0“' battery cost Low retail price
More virtua :

Source: IHS Energy © 2016 IHS

IHS Energy Scenarios to 2040 / July 2016 o4




IHS Energy Scenarios to 2040 / July 2016

More and more places where vehicle sales and use
restrictions are in place

Vehicle sales and use restrictions
o 2007 - “‘— &

‘
' London Stockholm ‘ ‘ 'r::

e S B

- Congestion charging | | « Congestion charging 5368 China
« Taxi EV mandate - |[dle 1 minute time limit
- Low emission zone

- Sales restrictions

California i . Vehiq_cle use limits .
. Tolls ’ . Parlgng limits
« HOV lanes ;
=1« EV credits | ari o oc-—psF T ; '
3\ Sl e
e - Access restrictions i '
______ [ s ® ': '
o . Pot. banning diesel O,
A\ : i B
R "t ' L A - ’:
- o, . e AL "'v"
;c‘.. ﬂc%..a:;.m”’ Dubal = Ia A
< | Discussing sales = L) /%
;.".. | restrictions . "
R ’ « Discussing R

diesel ban

i’
Santiago, Chile w o 3 Singapore
Vakide use liniits | T . Sales restrictions
g , | - Use restrictions M ‘};}’

© 2016 IHS

Source: IHS Energy

55



Urbanization is not a new trend, but have we reached a
point where it is increasingly disruptive to transport
behavior?

Urbanization rates

Country 2015 2025
United States 83% 87%
Europe 7% 82%
China 52% 71%
Source: Shutterstock with permission © 2016 IHS Source: IHS ©2016 HS

Beijing bus stop during rush hour

Congestion creates economic and environmental
problems.

Cities today are already plagued with congestion and
are exploring ways to improve mobility at the city
level.

Source: IHS © 2016 IHS

IHS Energy Scenarios to 2040 / July 2016 56



The amount of oil displaced by electric cars will
depend on when vehicles take off

E60% annual growth = 45% annual growth = 30% annual growth }ﬁ{;g Forecasted
Current rate of adoption BNEF's forecast crash
& million barrels of il per day
5
4 If growth continues at current rates,
oil displacement would reach 2 million
barrels per day—the size of the current
3 glut—as early as 2023. \’
5 After
3& 2030
1 _‘
__..j-__—
0

| | ] | T T T |
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Bloomberg 57
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6. Impacts on O&G Industry -
Role of Technology Innovation

E: SAIPEM




Reasoning on long term impacts
What could change in O&G Industry...

« Changes in consumer behaviour could force oil companies to decide
whether or not to enter new energy markets

UP

e Focus could be moved from exploration to technologies to improve

STREAM efficiency and to reduce emissions, if gov’ts would impose new
taxes on emissions

o Switch to gas may trigger large infrastructure investments,

especially in Asia M I D

* Projects could be subject to significant headwinds and working to
gain support and trust from stakeholders (gov’ts, communities, STREAM
media) may become crucial

* Uncertainty due to evolving trends in mobility and non-oil fuels

 More and more stringent compliance requirements should require
flexibility and innovation

« Uptick for biofuels and lubricant promising energy efficiency




Reasoning on long term impacts
... and what in QOilfield Service Companies

BUSINESS MODEL AND STRATEGIES

* Following traditional clients potential revolutions, OFS
companies may consider changing their business mode

» Potential reuse in new energy markets of traditional strength of
OFS players (manage risks in complex projects)

* Opportunity for innovating OFS to drive standardisation and
innovation across the sector

TECHNOLOGIES AND MARKETS

 Traditional technologies and relevant assets could be made obsolete or useless in the
long term by new materials (e.g. composite pipes) or new concepts (subsea factory) or
by saturation of deployed infrastructures

e Carbon constraining regulation should provide impetus to newer technologies

:: SAIPEM 60
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Saipem is a global leader In the field of O&G services, by
realizing complex projects of Engineering & Construction

= Operating in more than 60 countries
~ 37,000 employees from >120 nationalities

More than 20 engineering and project execution centers
worldwide

9 fabrication yards in 5 continents

1
& Drill Ship

LNG Carrier

gasification

Foe
_-Semisybmersible
Pipelay Vessel

- SLmAisubmersible

b e 0 ¥ -,
o —‘\ e 1 e Drilling Rig
— ~ |

M= Subsea onstruction "=~ _ <
- u\_‘_ i Vessel
===

l
i

e \-.\“_ — — - == : .
| .‘._/"..‘I.I RO! e N ..\‘.--\ 2
%‘;&;I eline \\ \ ._ P _Ir e Remotely Operated Vehicleg .-
Repair Sys‘gem n \\ : elug epwater I I S ﬁ < 7

REVENUES
= 2015
= 2016

Trenching Machlne‘J
‘ /’ sl =t

BACKLOG

(*) Source: 1Q 2017 Results Presentation
= March 31, 2017

E-: SAIPEM | o2




Technology Development

Q Corporate Technology Innovation
‘@ Technology Innovation Centers
Technology Application Execution

%% ROVs/Subsea Engineered Systems
% Technology Lab

full time equivalent

E'-: SAIPEM 63




Saipem’s history based on a strong propensity to innovate
A few very recent achievements

Installed the largest,
deepest & heaviest Free-
Standing Hybrid Riser,
with the longest and heaviest
Buoyancy Tank ever built.

*

wlnﬁiﬂ;\ﬁimm" ,

Progressing the development
and industrialization  of
Hydrone, the subsea platform
composed bg an advanced AUV, a
resident hybrid ROV/AUV and a
work class, temporary resident
ROV, now fully defined and
proposed to Clients.

Qualified the Electrical Heat

Traced Pipe-in-Pipe
technology for rigid J-Lay
installation, that extends the

application of the most efficient
active heating method to larger
diameter risers and flowlines, for
even longer tie-back lines.

Delivered the first
prototypes of the

Innovator 2.0 the new
generation high power, work
class ROV developed and

manufactured by Sonsub.

=
S

SAIPEM

SPRINGS®  technology is
moving forward, thanks to
the cooperation with Total and
Veolia, aimed to the
industrialization of a subsea
water treatment plant capable
to remove the sulphates from
seawater, before being
injected in the reservoir.

Internal Plasma  Welding
technology successfully used
on Kashagan field, to enhance
productivity and reduce the cost
of quality in welding clad and
carbon steel sealines.

Snamprogetti™ SuperCups

technology  qualified in a
long-run demo test in an Urea
plant in Pakistan, increasing
production vyield, lowering

steam's specific consumption and
emission of greenhouse gases.
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