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2016 Key Exponential Technologies

1. Sensors / Internet of Things
2. Artificial Intelligence / Machine Learning
3. Robotics

4, Solar PV

5. Energy Storage
6. 3D Printing

7. 3D Visualization

8. Mobile Internet & Cloud

9. Big Data / Open Data

10. Unnamed Aerial Vehicles / Nano Satellites
11. eMoney / eFinance

fiyn: Tony Seba, PTIT 30" Anniversary Keynote, Bangkok,12 May 2016 /
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Uayausenau: BEV v.s. PHEV

700

600 — ..

500

40{} ..........

am .......... . —
S I ........................

2010 2011 2012 2013 2014 2015

Electric car stock (thousands)

2010 2011 2012 2013 2014 2015

Mote: the EV stock shown here is primarily estimated on the basis of cumulative sales since 2005.

(2016a) and EEA (2015).

Norway.

& flun: Global EV Outlook 2016, IEA

Others

M Netherlands
Canada

M United Kingdom
Germany

M France

B Norway

M Japan

M United States
China

Sources: IEA analysis based on EVI country submissions, complemented by EAFO (2016), IHS Polk (2014), MarkLines (2016), ACEA

Key point » The electric car stock has been growing since 2010, with a BEV uptake slightly ahead of PHEV uptake.
80% of the electric cars on road worldwide are located in the United States, China, Japan, the Netherlands and
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Mote: 2D5 = 2°C Scenario; 4D5 = 4°C Scenario.

Sources: |[EA analysis based on IEA (2016), UNFCCC (2015b), the EVI 2020 target and the country targets assessment made in Table 3.

Key point » Reaching 2020 deployment targets for BEVs and PHEVs requires a sizeable growth of the electric car
stock. Meeting 2030 decarbonisation and sustainability goals requires a major deployment of electric cars in the
2020s.

K flun: Global EV Outlook 2016, IEA




Yayausenay: AU EV

Cost of EV with 200-mile (320 Km) range
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As

sumptions:
4 miles/kWh,

* 50kWh batteries,
* 16% yearly battery cost

improvement,

* EV Cost = 3X battery

Source: Clean Disruption
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%’agaﬂsznau: Projected cost of Li-on Battery $/kWh
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[ US DOE battery cost (PHEV) 2020 Tesla battery cost target (BEV) = 2022 GM battery cost target (BEV)
= 2022 battery cost target (PHEV) =@=_15 DOE energy density (PHEV) ® 2022 energy density target (PHEV)

Notes: USD/kWh = United States dollars per kilowatt-hour; Wh/L = watt-hours per litre. PHEV battery cost and energy density data
shown here are based on an observed industry-wide trend, include useful energy only, refer to battery packs and suppose an annual
battery production of 100 000 units for each manufacturer.

Sources: US DOE (2015 and 2016) for PHEV battery cost and energy density estimates; EV Obsession (2015); and HybridCARS (2015).

Key point » The development of battery energy density and cost over the past decade gives encouraging signs on the
possibility to meet targets defined by carmakers and the United 5tates Department of Energy.

K flun: Global EV Outlook 2016, IEA

)




