WS (GPT) &R LR
FY o m—sOVEIBRAEGERT  BIEBFRER RILKE

*:10&@5@%K\t%%%$®:x%i\%‘Kﬁ&bf%toﬁ% =S
2 MEBAR E TE 20, ZhET IRy, EEM, EHEAmReEh, > x—LH 2 -
A IVBHRE H T @M@izw# Biffio 2 2 b & Rk e Al e R A Uiz, F7z.
Ut — A F =3y MNBE, IFWEREEESFO, @I X5 & 135 ﬁéh
RONHARICOWT S, S tkeEm k& ﬁ%&:xbﬁﬁ#ﬁ%nfw b, b
TR X—NROENZEH « RIAFHTC, IBEET 2 DD ¥ 8 O TS
BHRA ABNRUZF T 5,

P bo X a2 S o FE) 1%, ICT (ALIOT %), 7/ 77 /av— N4 4+T 7
Ju Y= EORMBNEROILENTH D, B LWEIFITEWER oM G hbETAEEN
Do By AT 2T AEMARE LT, BHERE LTt b+ 5, BRI IEE/ENDH Y |
FET D, OB ZZ T 5 L, HEEOFREICL ST, Mo X7 —
NDYIalb—a N TELEIERY . TS X o THHIN A8 3 E L, HIZE
BHSOBEN DI REL T, ZNEEHA L TREREMS Y = — /U ABIRHE T 3 4 LT,

BB IO OW TR AR BN BUCBIl S, A% METE R TnD 2 En
5. ZOIEMIZ Lo TREMERIREZ R AHTEA ATRE TIX R W&V ) il & T
5,

ZOHHEIEEE RS D LD L. Hx OBATOMAE - a2 b - WREBORB LR,
FHREIND ANRIEEOZ L ZHERH L2 T e 53, BH Tiden, RIS LW sk
TH I ES EVRRAETADBMESLHRZ WG AL H D, UL EOEBIZI Y | KiEZ2PEHHE]
WEWIHER NS, VAT RRIC L » TRICHE AT 5 & 5 HERH £ T, 35
FATIIR E AR ENENE D,

DHIRHT, 2030 4, 2050 FFE & b7 DL, ED X RERNEXREZTLNTETHZ &
HTEROD, ZTIUCL DT RLF —1HE - IRENET AP HERA~ DO RN E DO TK
TWATREMEDR B B, BIAIE, ATHREZHE L0 R Yy M4 7 0 ARFEICE LT D &,
KIE/RE TR BAREIZR D D TIER W2 HDHWE, KB EREFEORE TFORY:%
2Ry RS IO RIUT, SRR N TURENLD D TIERWNDN?

ZOXRSARHEFENER D DT, EREM AN E LT, BRERED D VITHEM 2 L
LCEDRREDIREREN AHEENFIRETH L0V EEMZREL VIX, 50
AR E LTRIZE A EFE L 72, B2 D PR RS FF e b & 2 A TH D,

RBHBISIZOWT S, LA OESRIZ X 2R IIREVWEBbn s, Bz, ICT ©
ERIZE - T, BARKEO PHSCRERENREROESZ RS, ZUC k> THARKE
~OMEFFHETIRIBITE L 72, 4% b ZDOFEIREWES I,



General Purpose Technologies (GPT) and Climate
Taishi Sugiayma,
Canon Institute for Global Studies

Costs of PV has sharply dropped(International Energy Agency 2017) However, it is not exceptional.
Likewise, there have been sharp cost drops in other energy technologies, including battery(Nykvist and
Nilsson 2015), fuel cell(lguma and Kidori 2015), shale gas and oil(Mills 2015). Furthermore, rapid
improvement of performance and sharp decline of costs have been observed for many technologies that are
not usually categorized as “climate technologies” still they will have immense impacts on GHG emissions.
They include Artificial Intelligence (Al), sensors, internet, memory storage, to name a few(IEA
2017)(Holdowsky et al. 2015). Such technological development have been, and will be, contributing to cut
GHG emissions in form of various technologies such as smart lighting systems and precision agriculture.

The major driver of such rapid change is the co-evolution of General Purpose Technologies (GPT)
consisting of Information and Communication Technologies (ICT) including Al and Internet-Of-Things
(10T), nanotechnologies, biotechnologies, robotics, and so forth(OECD 2017)(World Economic Forum
2015)(Bresnahan and Trajtenberg 1995). New technologies always emerge by the combination of prior arts.
As such the technology systems evolve over time as a big complex system. The progress is cumulative and
accelerating(Arthur 2009)(Kauffman 2000). To illustrate such co-evolution process by an example, the
progress of computer simulation enables us to understand the material science better, then it contributes to
upgrading microscale manufacturing technique, and eventually it leads us to much faster computing
technologies, and again the advanced computer contributes to other applications.

Discussions have emerged as to how much GHGs can be cut in the future by the rapid progress of
GPT. As the visions of industryies, Global e-Sustainability Initiative has reported that ICT has the potential
to cut one quarter of global GHG emissions in 2030 (Global e-Sustainability Initiative (GeSl) 2015). The
estimate is done by adding up the contribution from use cases of verious technologies, such as e-Health that
replaces exsiting medical practices by remote one using ICT. The WBCSD announced that it would aim at
halving agricultural greenhouse gases by precision agriculture and biotechnology (WBCSD 2015).

Among academic literature, massive cut of GHG emissions was estimated for the passenger car by
the combination of three emerging technologies : self-driving cars, electric cars, and car sharing (Viegas et al.
2016), (OECD/ITF 2015) (Greenblatt and Saxena 2015) assuming low carbon content in electricity.
However, there is a possibility that greenhouse gas emissions may rather increase due to improved
convenience, and appropriate policy intervention to suppress such rebound effect is necessary to enable
substantial emission reduction(Wadud et al. 2016).

The industrial and building sector are also being benefited from GPT(World Economic Forum
2015)(Snatkin et al. 2013). Simlar with the transport sector, generally speaking massive GHG emission cut
are enabled by electrification, automation, sharing economy, and improvement in energy and resource
efficiency.

All of the above-mentioned technologies can contribute to GHG emission cut. However, estimating
the amount of emission cut is not easy due to many uncertainties. They include: the outlook for the
technological performance, costs, penetration rate, and the human activities to be induced, to name a few.
Even if a good technology is available, business models may not be established successfully in time(Linder
and Williander 2017). For the above reasons, the calculation results are subject to great uncertainty. Studies
show a wide range of estimates — from drastic emission cut to even the increase in the emissions due to the
rebound effect(Larson and Zhao 2017).

While climate policies are often discussed in the time horizon of 2030, 2050, or even beyond, no
one can not precisely predict what kind of technologies will be widely used, as the progress is so rapid.
Furthremore, it should be noted that all the above estimates do not include many technologies that are not
well known as of today. For example, how much emission cut is possible, if there are robots with Al in
every office and home, and they manage the energy demand in very intelligent way? Or, how much costs can
be cutif robots, instead of human workers, install photovoltaic power systems on the rooftop? As we can
not predict how wise Al will be in 2030 (and 2050 !) , we can not predict the performance or costs.

Surely the progress of technologies, in particular that of GPT, will have fundamental impacts on
the energy demand, and it will enable massive emissinon cuts. As it is so immense, it is wrong to ignore it in
the debate of climate policy. Despite the many uncertainties, estimates are required. So far, quantitative
estimates of emission cuts at economy or sector scale have been scarce, particularly in academic literature,
except transport sector.

GPT will also have big impacts on adaptation. For example, ICT has been, and will be,
instrumental for the forcasts and early warning of natural disasters, thereby greatly reducing the
vulnerability(Eakin et al. 2015).
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