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Summary

China is committed to a pathway of greedevelopmentbased on scientific and
technological progress and innovatios Wu Jichuan, Direct@eneral of Chinese
Institute of Electronics and Former Minister of Ministry of Information Indutsiiy
assembled business, policy and ICT experts atCihiea International ICT and Low
Carbon Economy Development Foruhosted by the Ministry of Industry and
Information, the Ministry of Science andechnology, and the Ministry of
Environmental Protectiora LYy G KS Ll2ad FAYLl yOAlofado@NAaia S
practical measures to promote low carbon development. The Chinese government
has declared that carbon intensity will be reduced by18% between 2005 and
2020, and the 12th 5 year plan aims to speed up energy efficiency and low carbon
developmentmodels. Within in this the ICT industry is the pioneer of energy
STFAOASYOe ¢

Chinese policy makers and leading ICT businesses are beginning to recognize the
important role that ICTs can play in driving low carbaevelopment ICT is an

amplifier of indwstrial development and contributor to industrial upgrading while

being much less emissions intensive thathes industries Zhou Zixue Chief
Economist of MIITtold the F2 NHzY &L/ ¢ @SNE AYLERZNII Y
transformation of high carbon industries intmw carbon industries, which is a means

G261 NRa& adza G Ayl orhiS potéhald hbs? IhBés ycontirined
internationally through numerousstudiessuch as thosdy European Commission,

The Climate Group, the Digital Energy Solutions Campaign, thbalGé
Sustainability Initiative antVWF.

MIIT is actively encouraging research and development into energy efficient
technologies and the ICT industrand is calling on industry to take leadershiphe

aim is to increase the share of ICT in the overall enonand to encourage ICT to
contribute to energy conservation in energy intensive indusiies a2 S gl NXf &
welcome both domestic and international companies to promote ICT fecddvon

RS @St 2 LIY S ysaid Zhgu Ble Rdoyfrbné the Department of Roés, Laws

and Regulations in the Ministry of Environmental Protection called on all of society,

but especiallythe ICT industry to hold thdlag of low carbon development,

G/ 2YLI yASa Ol y LI hedsaida (f KSS NBA yARkt a@MIgEat aKASNNSS £
opportunityin thetransition of the Chinese econothy

Companies represented at the Forum, including Intel, Lenovo, HP and Nokia
indicated that they accepted this call to actiohey highlighted the work that they
were doing to reduce their own greehouse gas emissions, as well as those of their
suppliers and customers, over the full {fgcle of ICT product use.

ICT can help to decouple economic growth from energy consumptiand

emissions both by contributing to economic productivity, and by redicing
emissions
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Exhibit A: Relationship between ICTand intensitygoals

China’s goals for energy and carbon intensity ICT contribution
| Decoupling economic Medium term goals | | ICT enabled intensity ICT sector’s own intensity |
growth from growth in for energy reductions reduction

energy use and carbon
emissions

Indirect impacts Direct impacts

Energy use and

carbon emissions X 2 from 2000-2020
Economic value X4 per capita,
added from 2000-2020

High level estimatesindicate the significantcontribution that ICT could make to
/| KAyl Qa f2¢ Ol Nibrdugh e&B @f thedd JWiSeyisionsThese
estimatesare tentaive and provisionaldue to many uncertainties, but nevertheless
show that thereare large opportunities to drive productivity across the economy

through ICT adoption

ICT and Low carbatevelopmentin China

Pageb



Exhibit B:

Summary of estimated impacts

20 < 7.2%GD|
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ICT sector
value added
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falling 64% in
ntensity by 2020
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64%
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ICT sector
carbon footprint

ICT

ICT enabled
competitiveness

ICT
Nz

ICT enabled emission
reductions

Each RMB of ICT
investment drives
RMB1.6 of GDP pe
year

Ict 3 1'H

1.6"HGDP

13-18% of 2020
emissions intensity
target

2020 13-18%

ICT use improves competitiveness and productiviBreakthroughs in information
technology provide the basis for leaps in labor, capital, and firm productivity.
developed countries it has been found that each US$ invested in the ICT asset base
resuts in the annual creating of arourtdS$16 of added value from the productivity
uplift of ICT on other sectortn China, one estimate suggests tifram 1995 to 2003,
ICT was responsible for 8% of economic productivity grdwille estimate that by

2020 KA Yl Q&

L/ ¢

economy, accounting for.2 %of the economy, andtontributing 8.6% of overall
economic growth over the decad®his is crucial to achieving the sHifbm a heavy
industry to a knowedge and service sector oriented economy, which is core to

| KAY Il Q&

fard dver@ll-ebbonif developmestrategy.

The ICT sector can reduce its own carbon intensithe ICT sector itself, has
relatively low energy and carbon intensity, although absolute emissions are
growing. In 2007the ICT industrycontributed 2.4% of total China emissiormsd
about 1 trillion RMB of added value, giving an emission intensity of ara90dT
CQ@e/M RMB. By 2020 it is projected that the ICT industry will peed415 MT of
0 KS O2 daytheNsBne dimeltt® Sdctor

emissions, or 30 ®o : 2 F

will provide 7%of economic output, giving an emissions intengify70 TCO2éM
RMB This means the carbomtensity associated with the ICT sector coulduee

by over 60%.
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ExhibitC ICT sector emissions intensity fall faster than general economy

Overall China emissions intensity ChinalCT sector emissions intensity
tCO2e/RMBmMGDP tCO2e/RMBmvalue add

300

250

200

2005 2020 2007 2020

Mote: Exchange rate of 6.831 USDIRMB
Source: CEIC Database,"China'sLow Carban Development Pathway s by 2050 — Scenario Analysis of Energy Demand and Carbon Emissions"— by Eneray ]
Research Institute of NDRC,; Smart2020, NBS & MIT from CCID Consulting, Jan 2009; team analysis

The largest potential is for ICT enabled emission reductiams other indudries,

GKSNBE WYaYlI NIQ GSORY¥ATSHGRéY 2022 dFhskwoldo | (0 S
amount to between 13% and 18 % of the national GHG intensity reduction target for

2020.1CTsenable energy and emission savirthsough monitoring and optimizing

energy use (such as in heating, lighting and industrial processes), optimizing product
and service provision (such as through smart logistics and transport and traffic
controls), and by enabling substitution of virtual services such as virtual meetings,

and music downloads for real world office space, travel, products and shipfieg.
emissions savings enabled by ICT use could be uptimes greater than the direct
emissions related to ICT over that period.
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ExhibitD: ICT enabled contribution to national carbon intensity targets

- Chinaemissions intensity target trajectory

- ICT contribution tointensity reduction

40% emissions intensityreduction, 45% emissions intensityreduction,
tCO2e/RMBmGDP tCO2e/RMBmGDP

=]

2005 2020 2005 2020

Assumesconstant exchange rate overtime of RMBB.83/1USD .
Source: CEIC Database;"China's Low Carbon Developrent Pathways by 2050 — Scenario Analysis of Energy Demand and Carbon Emissions"—by Energy <
Research Institute of NDRC: Smart2020. team analysis

This estimate is based on cautiousssumptions andtechnologiesalready onthe
market internationally, in many cases being trialed and developed in Chikay
areas of opportunity are through ICT applications in electricity generation and
distribution  (smart grids), energy efficient buildings amdustrial processes,
optimization of logistics and dematerialization.

ICT and Low carbatevelopmentin China Pages



ExhibitE

Key technology opportunities

Emission reductions from ICT enablement in China in 2020, MtCO2e

SmartBuildings
© Smart Motors

@ Smart Logistics

Source: Smant2020;team analysis

1382 —— 1689

ExhibitE

Key Questions and answers

Question

Answer

(1)What does the 1.4-1.7GtC02
mean?

@How is this achieved?

@How does this compare to other
countries?

@Why isitlower than the US?

@Can you give practical examples of + Green building standards, public financing mechanisms for retrofits,

policies which can promote this?

« Ifintegrated into the economy, ICT can realistically reduce carbon
emissionsin China by 1.4-1.7Gt CO2 (13-18% of intensity reduction
target) by 2020.

These emission reductions are achieved through five areas (in order o
potential): Smart grids, Smart buildings, Smart motors, Smart logisticg
and dematerialization

+ [tis roughly inline with the global average, is higher than some
economies such as Germany, but is lower than others such as the US.

The relative importance of the five areas differs due to different
economy structures. For example, industry accounts for a greater
proportion of energy consumption in Chinawhile transportation
dominates the US

TheICT enablement potential per unit of energy is highest in
transportation, then buildings, then industry

green public procurement

Achieving these opportunities folow carbon growthrequires actionby technology

providers and users, as well as enabling frameworks provided by public policy and

procurement As Zhang Jiutian, Director, Ministry of Science and Technoddgyy

ICT and Low carbatevelopmentin China
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the Forum dcalculation of emission reduction maybe not the most difficult task, but
how feasible or realistic is if for the potential to be realized, and how to make it
known and accepted, are the key.

Demonstrating and enabling ICT use in practicassimportant as development of

technologies Often when new technologies are developed thegnmot be

immediately introduced within existing business mod&sng Jun, Director of China

a2oAf SQa DNBSy ! 0GA2Yy t NP IN2WI KA FRf A FRKRSE GH
efficiency technologies, a large upfront investment is required with long payback

times. While China Mobile has implementaedchnologies witta 10 year paybacfor

energy savings many other companies will not be able to afford such an
investmentt 1S OFff SR FT2NJ AGNRY3ISNI YSI AdzNBYSy i
of savings opportunitieso help companies make the case for investment in these

measures.

Many participants highlighted the need for more in depth case study research to
demonstrate the benefits of ICT enabled emission reductiosofessor Cuizhong,

from the China Institute oStrategy and ManagementsaidL / ¢ A& 6ARSt & 02\
with all industries and energy sectors, for each industry we need to find good
examples and then promote these. There must be standards to specify how-energy
efficiency can be achieved through ICT &pplili A Ple/ Galted on companies to

show leadership in developing pilot projects, while initiatives suctibBSCould

draw together anddisseminatesvidence, and begiractice

There is a need for more detailed policgnalysis alongside the technical ah

commercial case studiesParticipants agreed that enabling national policy
frameworks are crucial. Wlei China has a set of ambitious strategies both for energy
efficiency and for ICT, they are not strongly joined up, and as the World Economic
C2NHzY 0@ 2NbSwWSIFRAYSAaQ Fylfeara KAIKEAITKGA
Continuing to develop a stronger ICT infrastructuasd expanding broadband

accesss crucial but further areas that should b&plored include:

1 The role of ublic procurementin dermonstratingthe benefits of smart grid,
smart transportation, travel substitution, smart buildings and other smatrt
technologies.

1 The potential for adopting or creatingrotocolsfor measuring the energy
efficiency and climate impactd &CT in other economisectors, and for the
interoperability of devices.

1 The potential for ntegrating ICT tools and approache#o training, tools
and incentives as part of the overall strategy for industrial energy efficiency.

Gollaborative actionby ICT industry playersviliT and other relevant ministries,

and international collaboratordn both developed and emerging economiesuld

help develop thetools and capacitiemeededfor ICT to make a fultontribution to

/ K A yoiv €a&bon growth As Zhang Jiutian, Director, hktry of Science and
Technologyotedd L Y ¥ 2 Nelxchainde 2andearning is critical between ICT
companies, suppliers, users and government. We need to enhance capacity building
FY2y3adG Ftt adl(1SK2ft RSNAE
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Key areas for immediate productiveollaborationwould include:

1 Development and sharing of detailed ase studes covering technical,
commercial and policy aspects tgichnology adoptionto advance the level
of awareness and understanding in China, and provide a platform for mutual
learning.

1 Detailed investigation of ICT industry supply chain carbon footpriwd
opportunities for carbon emission reduction.

1 Development of a policy roadmaghrough detailed policy analysis of the
critical gaps and opportunities for advancing low carbon ICT opportunities in
China.

ICT and Low carbatevelopmentin China Pagell



1 1 CT and Chi n a 0 development cgnalsb o n

China is committed to proactively combating global climate change, as well as
improving the local environment, conserving resources and ensuring resilietice i
face of environmental stressThe pathway envisaged is one of lgarbon, high
technology development. While water use, biodiversity and air quality are key issues
for green growth, the carbon and energy challenges remain core targets for policy
intervention.

The relationship between carbon emission and economic growth exemplifies the
complexrelationship betweeneconomic developmenand environmental impacts.

/| KAYl Q& hds achigvedYdémarkable economic growth in recent decaalith,

this comesincreasing consumption of goods and services, and development of
resource intensive infrastructure such asads and buildings. Ate economy has
expanded, so too has the demand for energy, aiith it emissionsof carbon dioxide,
sulphur dioxide and othepollutants. The growth in energy demand creates several
NA&ala F2N / KAyl Qa O2yiliAydzSR SO02y2YAO
constraints and the local impacts of environmental pollution are the most immediate
concerns, while the economic impacts dimate change are already significant.
China is one of the countries most susceptible to the adverse effects of climate
change, in the form of desertification, water scarcity and flooding. This impacts on
economic sectors including agriculture, forestisgnsport and tourism, as well as
the infrastructure of coastal zonés.

One way to control carbon emissions is to slow the pace of economic growth. This
was seen in the aftermath of the global economic crisis, where emissions decreased
around the world Project Catalyst, 2010). It was also seen in China in the last
quarter of 2010, whenn the closures and power blackoutgere put in place in
order to meet energy intensit§As Premier Wen Jiabasaid in September 2010,
GKAES I GGSYRAY 3 medi® indignjimy YSNJ 5 @24 ¢

oawe are working toreduce high energgonsumptionenterprisesincluding
the elimination of small thermgbower plants, small iron and steel plan
cement plants and other high energgnsuming enterprises. We are willi
to achieve this goal at the cost of reducing GDP growth rate. "

Slower growth is, however, not a realistic or desirable option. Not only would such a
policy imperil employment creation, but it would also constrain the transition from
heavy industry towards services and enforce a longer reliamteoutdated and
inefficient equipment. China is therefore committed to a transition to a low carbon
development pathway that allows for sustained and rapid growth that does not
come at the expense of social or economic wellbeing.

ICT and Low carbatevelopmentin China Pagel2
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Low carbon growth has tmefore to be part of an overall economic development
strategy, consistent with goals to improve energy security, phase out inefficient
enterprises and grow employment in the higgch and service sector. Asdustry

and Information Technology Minister lYizhongrecently saic?

oKey priorities for the economy are development of innovation, qu
development of brands, access to high vahdeled services, and a sh
from relying on high consumption of material resources to relying main
advances in technology, quality and innovation in human resources
management. The other side of this isethopportunity to reduct
consumption, reduce costs, reduce pollution and improve the consen
and intensive utilization of resources. Doing more with less,
fundamentally improve the quality and efficiency of econc
development

Economic growth accelerates investment in new capital stock, giving the opportunity
to invest in the most technologically advanced, enemgyd carbon efficient
solutions. Furthermore, China has a relatively high level of carbtensity
compared to developed countries. This suggests that adoption of high technology
solutions, ascent of the business value chain, and industrial restructuring towards
greater and higher value services will all contribute significantly to reducing the
overall carbon intensity of the economy.

The government recognizes that addressing these complex dynamics mean that low
carbon growth requires not just environmental policies, but a green economic
strategy. A number of relevant medium term objectives dnalready been set,

which are likely to form the basis for target setting in thd"f#an (see box 1).

AsWu Jichuan, Directefseneral of Chinese Institute of Electronics and Former
Minister of Ministry of Information Industrytold assembled businesgolicy and ICT
experts at the China International ICT and Low Carbon Economy Development Forum

dn the post finacial crisis era, China haegun to adopt practical measure
to promote low carbon development. The Chinese government has decl
that carbon intensity will be reduced by-48% between 2005 and 2020, a
the 12th 5 year plan aims to speed up energy efficiency and low carbon
devebpment models. Within in this the ICT industry is the pioneer of en
STFAOASYyOe d¢

China energy intensity goals are supportedby S 2F (G KS g2NI RQa Yz2al
programs to improve energy efficiency, aimed at adjusting and optimizing the

economic structure, promoting eneregfficient technologies and establishing a strict
management system and effective incentive mechanié@ser the past five years,

ICT and Low carbatevelopmentin China Pagel3



efficiency improvements in the largest companies and closures of tens of thousands
of smdl and inefficient factories and power plantsgve enabled the country to reach

its 2010 energy intensity targeHowever, there has been less progress on industrial
restructuring, with the overall proportion of heavy industry continuing to rise.

Economic growth.One of the most important objectives of economic policy is
O2yGAydzS (42 SylroftS SO02y2YAO ANRgGK
citizens to live well/ KAyl Q& { I NASstableh and rél&tively fas
economic growth, at least quadrupling per capital GDP between 22000.
Current growth targets are for 7.5% per year.

Reduction in energy intensityThe Government has recognised the econol
imperative to reduce the energyntensity of the economy and redireg
investment from power supply and energy intensive industries towards a 1
balanced, environmentally favorable, and sustainable economic growth. I
therefore set an ambitious, target to decouple economic growibmirenergy
consumption¢ with a medium term goal to quadruple per capita GDP betw
2000 and 2020, while only doubling energy use. This was supported by a sk
term goal of achieving a 20% energy intensity reduction between 2006 and ?

Reduction incarbon intensity.Because most carbon dioxide emissions in Cli
are generated by fossil fuels, carbon intensity is very closely related to e
intensity. Reflecting its energy intensity targets, in 2009 the State Council
target to reduce carbonniensity (the amount of carbon dioxide emitted f
every RMB of economic output) by 48% by 2020, as compared with a 2Q
baseline.

Informatization. China has been pursuing a growth strategy based
informatization since 1993. This seeks to acceleransformation of the
economy towards higher value added, higher economic efficiency and res
and energy efficiency by accelerating the development of ICT infrastructure
utilization, capability of independent innovation of information technology ¢
the development of eenabled public services.

High tech, green innovation driven growtQ More recently seven key strateg
emergingindustries have been identified for development these amelude
new-generation information technology, energaving and environmental
protection, new energy, biotechnology, higimd equipment manufacturing, ne
materials and newenergy carsThe State Council has set a target that over
next five yearsthe added value contributed by these sectors should toj
percentof GDP by 2015 and 15 percent by 2620.

ICT and Low carbatevelopmentin China Pagel4d



1.1.2 The ICT sector contribution

Information and Communication Technologies (ICTs) refer to electronic computer
equipment and related software to convert, store, and process, communicate and
retrieve digitized infomation. This includes technology, equipment, software and
service elements and both ICT infrastructure and-asdr devices®

In the national statistics of China, ICT comes underufamure of Communication
Equipment, Computer and Other Electronic Equemty as well aswithin the
statistics of Transport, Post an@l@&communication services. HowevégT devices
(chips, sensors and communicators) are increasingly pervasive and embedded into
infrastructure and other equipmeng such as transport and energystems, vehicles

and household appliances. Convergence between ICTs and consumer electronics
(such as TVs and games consoles) also means that in practice the boundary between
these two categories is increasingly difficult to set, as many of these dearees
being used for tweway communication in a similar way to PCs and smart phones.

The ICT sector itselhas a compatively low carbon intensity ampared to others

such as steel, power, cemeand airlines Therefore it has often been ignored in
traditional analysis of the low carbon growth opportunity and challenge, which has
focused on energy intensive, high emissions industries. However, it is increasingly
recognized that ICTs can play an important role in driving low carbon growth.
Underlying the mawp of the economic and technological opportunities for green
transformation are ICTs that contribute both to economic growth, to carbon
emissions and to the potential for carbon emission reductiofise ICT industry
impacts on the carbon intensity of an @eamy in several ways:

Exhibit 1: ICTs and energy and carbon intensity impacts

Indirect impacts Direct impacts
ICT enabled
emission reductions:

ICT use can help to
green other sectors,

Energy use and by reducing energy

carbon emissions use and emissions.
Economic value

added
ICT enabled
competitiveness:
ICT use enables
productivity growth

across the economy.
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The promotion of scientific and technological progress and innovation is core to

NBEO2yOAfAy3d [ KAYIFIQad SO2y2YAO 3IddBngand | YO A A

environmentfriendly dewelopment. ICT | turn is core to this strategy, as has been

seeninthelongt i F YRAY 3 LINA2NARGE F2NJ WAYTF2NNIGAT I @

G2 O2yiNROdzGS (G2 [/ KAYylIQa 26 OFNb2y 32| f
attention, as it offers oppdunities for low carboghigh growth outcomes. This

emerging view of the importance of ICT to low carbon development is supported by
international studies, such as those by European Commission, the Climate Group,

the Digital Energy Solutions Campaign, theb@l eSustainability Initiative, and the

WWEF. These and others have helped to assess and articulate this potential at a

global level.

Other countries are already grasping the potential for ICT to play a key role in
meeting economic and social goals suisably.

ForSEl YLX ST (KS 920MBttaddy o getyEhr@py @ack on track
following the global financial crisis is made up of seven pillars, of which one is
W9 dzNR2 LISQa 5 A 3A 0L fthe demnBgyaRhicthdllengel oD &nRgeing A (1 K
populationin the context of intensifyinglobal competitionthere is arecognition of

GKS ySSR (2 Wg2N] AaAYIFINISNR FyR GNFyatz2Ny
growth. The Digital Agenda for Europets out todefine the key enabling rasghat

the use ofiCTwill have to play if Europe wants to succeed in its ambitions for 2020.
This agenda is also being supported by industry, for example in agreement with the
European Commission and following a Commission communication in March 2009,
DIGITALEUROPE, GEBCE and TechAmerica Europe have launched an initiative
called ICT for Energy Efficiency (ICT4EE) Forum. The Forum focuses on driving
common methodologies for measuring and improving the energy and environmental
performance of ICT processes and developpaytnerships and sharing best
practices to demonstrate how ICT can contribute to the more intelligent and
efficient use of energy also in other sectdfs.

In India, the Confederation of Indian Industries has been working with DESC to study
the potential forlICTs to contribute to the national Action Plan on Climate Change.
Their research identifie@&HG emission savings of up to 450 million tonnes CO2 per
annum from ICT solutions in 2030, which is approximately 10% of estimated GHG
emissions in 2030 for theectors covered in the study, and energy cost savings

SlidA @l £t Sy G2 nop® 2F LYRAIFIQ& OdzZNNByid D5t o

In China, there is strong government recognition of the role that ICT can play in the
economy, and the need for low carbon growth. China is working to add&s®ers

G2 L/ ¢ SyloftSR INRPgUOK GKNRdAdAK AdGa LRfAOASAE

strategy since the 10 five year plan. This is being supported by sustained
investment in the ICT infrastructure, R&D, skills and an enabling environment for
innovation. For example significant resources have been committed to spur
innovation in key strategic industries including next generation ICT, renewables and
energy efficiency. There is a plan for national R&D expenditures to reach 2.5 percent
of GDP 20204 much higher proportion of people in China u§€'than in any other
developing country with a similar per capita incomand the government is
continuing to expand access to telecommunications and broadbsieésures such
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as tax incentives and publicrqzurement priorities seek to promote indigenous
innovation. At the same China is pursuing plans to reduce the energy intensity of the
economy, through industrial energy efficiency, development of low carbon cities and
development of renewable energy anket associated smart grid.

But these two agendaare only just beginning to bierought together at the highest
levelandin technical and industry research and collaborative endeavor.

ACT is an amplifier of industrial development and contributor to
industrial upgrading, at the same time it is much less intensive than
20KSNJ AYRAZAGNASEASE YR AdG AYLINR@GSa
important to promote the transformation of high carbon industries into
low carbon industries, which is a means #vds sustainable

development. MIIT is actively encouraging the R&D of energy efficient
and ICT industries, and the proliferation of the research results. We aim
to increase the share of ICT in the overall economy and also to
encourage ICT to lead energyfaction and saving across all

industries, especially high energy consuming industries. We warmly
welcome both domestic and international companies to promote ICT
forlow-Ol N2y RS@St2LIYSYyld Ay [ KAY!l ®¢

Zhou Zixue, Chief Economist, MIIT

G2 S y S S Rrthe Zhol® sotidty affd especially the ICT industry to
hold the flag of low carbon development. Companies can play a leading
role here: there is pressure but also a great opportunity for China. This
is a very big opportunity to push the transition of thkeinese economy.

It is crucial to explore opportunities for low carbon development, to
gather information, attract researchers and media and raise more
attention from the governmental authorities to the potential for low

OF NP2y RSOSt2LIVSYyld GKNRdAdAK L/ ¢ dé

Bie Tao, Department of Policies, Laws and Regulations, Ministry of
Environmental Protection

GCKSNBE Aa OGNBYSYR2dza LR OGSYaGAlt |
STFTAOASYOée |yYR SYAa&a%Rve YearNdBaR fz€udes 2
on adjustment of eamomic and industrial structure, while the 7 key
emerging strategic sectors (including new generation information
technology) will contribute the added value between 8 to 15% in GDP by
2020¢ this demonstrates an improvement of awareness about the role
thatL/ ¢ OFy LI IF& Ay GNIYyaF2N¥Ay3a (K

Wu Changhua, China Director, The Climate Group
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Thereis an emerging groundswell of businesses and cities pursuing ICT enabled low
carbon opportunities. There has also recently been research by WWF and China
Mobile, looking in particular at the potential feplutions such as-books,

teleworking, smart transport solutions, smart city lights, smart apudes anégmart
housesto contribute to carbon emission reduction in Chifa.

This paper builds on theseundations and aims to highlight, and to quantify, the
2LIR2 NI dzyAGASE F2NI L/ ¢ (2 O2y iNAOd@wS (2 / KA:
on the discussion by industry and policy experts at the ICT and Low Carbon Economy
Development Forum to highlight ¢éhbarriers toachieving this potential and the

opportunities for action by business, and public sector actors to overcome them.
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2 The relationship between ICT, growth &
emissions

2.1.1 The ICT industry drives  productivity and competitiveness

Leading academics]adpal organizations and industry analysts agree that there is a

direct correlation between the use of ICT and positive macroeconomic grémvthe

US, ICT capital is estimated to have been responsible for 20% of productivity growth

from 1985 to 1995 and 5% from 1995 to 2003’ Across the OECD, one estimate

indicates that @ average every USdhvestedin the ICT asset base results in a

contribution by the sector to GDP of around US$fe8 year This multiplier has

increased over the past decade indicain G K G GKS &aSO0G2NIDa oAt Al
valueaccelerates as ICT penetratiand technology advance¥

Exhibit 2: Investment in ICT asset base drives growth

Every dollar increase in the ICT asset base creates around $1.6 in GDP per

$ of GDP per $ of ICT investmentin OECD countries

United States
United Kingdom
Sweden

Spain

|1|U

Portugal

New Zealand

Netherlands
Italy

Ireland
France
Finland
Denmark

Canada

1""”

Belgium
Austria I
Australia I
0.50 1.00 1.50 2.00 2.50 3.00

Note: Calculated by comparing increase in ICT asset base to ICT contributionto GDP growth in each time period

Source: OECD Productivity Database, September 2005, www oecd org/statistics/productivity, World Bank Databank, team analysis

In developing coutnies the ICT contribution to growth has to date been lower, but is
increasing rapidly. In China, as in much of developing Asia the ICT asset base
contributed 2.5% to economic grow between 198%95 and 7.5% from 1992003.
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Exhibit 3: ICT contribution to econone growth, by % by region

% Contribution of ICT Capital to GDP Growth
30
25
20 . |
15 ~+
10 -
M 1985-95
> = 1995-2003
0 1= N T e E g
s Y 34 g S5& &G
s | = S S £ 4
g = & £ =
O L ~ - =
=) i 23S
b %
Source: Jorgenson, D., and K. Méormation Technology and the World Econon
Scandinavian Journal of Economics. Vol. 107, Issue 4. December 2005

While developing countries are starting from a lower base of ICT capitas been
estimated that in emerging markets raising broadband penetration to OECD levels
could add US$300 to US$420 billion in GDP and create 10 to 14 million neWw jobs.
The key mechanisms are through rising productivity in services and integration into
the global economyA study by the World Bank estimatdsat a 10 percentincrease

in the uptake of basic telecommunication and ICT technologressmerging
economies,correlates with anincremental GDP increase bktween 0.7 andl.4

percent depending on &hnology'®
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Exhibit 4: Growth impactsof ICT

Percentagepoint increase in economic growth per 3fercentagepoint increase in
telecom penetration

- High income countries

1.38
- Low and middle income countries 121
1.12
0.81
0.73 0.77
0.60
0.43

Fixed Mobile Internet Broadband

[Source{ 2 dzZNOSY 22NX R .l yl1Z GLYF2NNIGAZ2Y YR [/ 2YYdzyA Ol (i Agichtions
and EconomiGrowthé, unpublished paper, World Bank, 2008]

ICT use has delivered productivity enhancements for many traditional and new
Chinese businesses:or example in 2005 Shenhua Coal Mine Group reported
productivity tripled in 2005, though management, automation and informatization,
by using ICT Bao Steel was able to reduce its delivery time of hot pddiess from

50 days to 12 days, and in the petrochemical industigofamerce application saved
procurement costs by RMB 2.5 bifiid’ New industries that rely on the internet are
emerging and creating new jobs. For example, four Chinesebasbd companies,
including Baidu and Alibaba have now taken their place amongst the global top 15 of
internet companies by market value, with avgearevenues exceeding 2 billion RMB
each. Over ten billion-eommerce employees working for small and medium sized
enterprises are linked into the Alibaba businéssbusiness network®

However, an economy wide analysis of the factors underlying ICT driven
competitiveness indicates that there are likely to be significant further opportunities
for improvement. Analysis by the World Economic Forum indicates that although
China has made significant strides through ICT driven growth, more could be
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achieved ifobstacles to international competitiveness on ICT were addressed. The
22NI R 902y2YA0O C2NHzYQa bSiGé2N] SO8SyYRYX¥Sae
preparedness to leverage ICT advances for increased competitiveness and
development. The framework aimgo measurethe degree to whib a national
environment is coducive to ICT development and diffusiothe extent which
individuals, the busiess sector, and the governmeate inclined and prepared to

use ICT in their daily activitiemd the actual levelsf ICT use. The 2010 Index rated
China s leading amongst the lower middle countries. The country is rankied7

of 133 (rising from 57 and 46 over the previous two years, and overtaking India, now
ranked at 43rd). Hong Kong is ranked separately antumber 8 in the world. e
Republic of Korea is 15th and Malaysia is in 27th posit@inina scores well for
individual readiness, reflecting high quality education, and in government readiness
and commitment to the sector. It also scores well in bussnesage, reflecting high

tech exports and capacity for innovation. Areas where China lags are on
infrastructure and market environment, and the resulting levels of individual usage.

Exhibit 5: China network readiness

Networked Readiness Index score

Trinidad & Tobago Sweden

Suriname Malaysia
Upper_middle -
Bolivia China
Lower-middle |2.68 . .31

India
Chad Lesotho

Low 2.57 3.87

Source: Global Information Technology Repod)22010, 2010 World Economic Forum; team analysis
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Exhibit 6: Supportingenvironmentkey to network readiness

China’ s global Networked Readiness rank, maximum = 1, minimum = 133

Total Environment Readiness Usage

K *
47
57
72 70 71

Total Total Market Political Infra Total Ind-  Business Gov- Total Ind-  Business Gov-
& ividual ernment ividual ernment
regulatory

Source: Global Information Technology Report, 2009-2010, 2010 World Economic Forum; team analysis 13

Source: Global Information Technology Report, 22020, 2010 World Economic Forum; team analysis

2.1.2 The ICT contributes directly to economic growth

/| KAYFQa L/ ¢ aSO0i2N) Aa GQuayexpdry fiNdeciréiR Ay Y
equipmentbut has also seen recent growth in software development, ICT enabled

service outsourcing and the development of domestic ICT enabled business to
business and consumerrsgces.

The ICT industry has grown around twice as fast as GDP over the past 10 years, with
a combined contribution (from telecommunications and IT) of 7.5% of GDP by
20072 Looking just at the IT industry (compuguipment and software) in 2@)

the added value of waR&MBL1.1 trillion or 4.2% of GDPn the same year, exports of

ICT and electronic products accounted 3@f6 of the country's exportend 25% of

global output of global electronic products.
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Exhibit 7: IT Industry has grown faster than theest of the economy

ChinaICT added value, 100M RMB X % of GDP
2>
00000 7 G 59,537
T
11,459
10,000 A 9,948
8155
G2 g0
5,193

5,000 - ®®

2001 2002 2003 2004 2005 2006 2007 2008 (E) 2020 (E)

Note: 2020 figure estimated based on current % of ICT value added/GDP in US
Source: NBS & MIIT from CCID Consulting, Jan 2009

Exhibit 8: ICT Exports are growing faster than general exports

@ % contribution of ICT
exports to total exports

Exportrevenue in China, $ billion

- ICT industry export revenue: Growth rate = 35% p.a.

1,452
- Total export revenue: Growth rate = 27% p.a.

2001 2002 2003 2004 2005 2006 2007 2008 (E)

Source General Administration of Customs (GAC) &MIIT from CCID Consulting, Jan 2009 1
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We estimate that by 2020 the IT sector will contribd® trillion RMB of added
value to the economy, accounting for 7.2 % of GDP and contributing 8.6% of overall
economic gravth over the decade.

The carbon footprint of ICT is made up of the carbon emitted across the whole value
chain, from the extraction of raw materials, manufacturing of components and
equipment, energy demand from the use €Ts (both by end users and in the
underlying telecommunications and data processing infrastructure) and finally
through disposal at the end of life.

Raw materials Manufacturing Use RercImg
/ disposal

Globally it has been estimated that ICT use is responsible-30%2of current geen

house gas emissions. This estimate includes key contributions from PCs and data
monitors (40%) data centers (23%) and fixed and mobile telecommunications
(24%)** Energy use by data centers is the fastest growing area, driven by demand
for new Interna services. If the energy use from consumer electronics such as
televisions, set top boxes and DVD players is included in the ICT footprint, the overall
emissions of the sector is likely to be significantly higher. For example, the European
Commission ioludes consumer electronics in their assessment and estimates that
nearly 8% of electricity use in the EU is associated with ICT use (by end users and
infrastructure)?

The wel]l y2 6y Wa 2 2 NBitea thd Ibngedm tRe&dain the history of
computing hardware in which the number of transistors on a chip doubles every two
years. This leads to an exponential growth in the performance of computing
equipment, and in the associated performance per unit of energy used. However,
the cost of computer technolyy tends to fall at double exponential rates (chips are
getting both smaller and cheaper), leading to more powerful devices being used by
more people, and being embedded in more equipment. Therefoespde the
increasing energy efficiency of ICT hardsyathe growing proliferation of devices
and increase in demand for processing power and {vighdwidth communication
mean that the total energy demand of the installed hardware base is growing, and is
predicted to continue growing, to reach 6% of globategy use by 2026
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Overall it is estimated that the carbon generated from materials and manufacture is
about one quarter of the overall ICT footprint, the rest comiaugely from the use
phase. There is little greenhouse emission associated with dispssae ICT
equipment is composed mainly of metals, plastic and glass. However recycling of e
waste recoves material, saving energy otherwise used for their primary
production?*

Emissions from the materials and manufacturing stage of consumer electranats
ICT productdend make up a greater proportion of the overall footprint of these
devices, as theyften replacedwell before the end of their useful litewhile for
infrastructure products the use phase is more dominakbr example, Apple
estimate tha 43% of their product emissions are from transport and manufacture,
and Nokia estimate that 72% of product emissions are from materials,
manufacturing and transporiThe assessments by different companies should not be
directly compared as the assumptioasd data behind the calculations can be very
different. There are ongoing standardization initiatives for example in ITU that aim at
providing a standardized method for assessing the life cycle impacts of ICT.

Exhibit10: L/ ¢ o0 NI YRQA 2gy f{ AKFSA NJELONEPSR dzGiiacsa aty2Sayi

0
Apple 38% 23%
1% 3%

© o e |
7 B R+ )

Manufacturing Transportation Product Use Recycling Facilities
Learn more Learn more v Learn more « Learn more = Learn more =

Nokia 1% ,
Recycling

21%

Product usage 5%

Raw materials &
Component
manufacture

11%
Transportation

4%
Mokia factory

[Source: Apple (2010) Website, Nokia (2010) Sustainability Report]

Manufacturing and materials related emissions are particularly important in
considering the emissions footprint of the ICT industry in China, because of the
importance of manufacturing.

ICT and Low carbatevelopmentin China Page26



In China, a in other countries the ICT sectibself, has relatively low energy and

carbon intensity.! & LJ NI 2F (GKS DS{Lk/ f Atheloie@ll DNE dzLJ .
ICT footprintfor China (encompassing materials, productiose and disposal) was

calculated at190a & / huS3X 2NJ F602dzi Hom: 2F GKS O2dzy
time the telecommunications, electronics and information technology industries

combined inChinawere approaching 8%JS NOSy (i 2F / KiylThst SO2y 2\
means thatthe ICT industry creates more than three times as much wealth per unit

of emissionsas the average for Chirfa

. @ HnaHun [/ KAYFQa L/ ¢ NBfIFIGSR SyAaaizya oAt
national total. This reflects a projection thdty 2020 upto 70% of people in China

will be able to afford ICT devicdsy R g Af f KIF @S OF dAKG dzLJ gAGK
ownership levels

Exhibit 11:  Carbon footprint of ICT in China

China footprint (Mt CO,)
ICT vs. Total

[ Jict [ Total

2007 30
8 060

2020 210 _
13,654

This estimate takes into account the significant potential to control ardlce
emission growth associated with ICT use, particularly through the development of
more efficient data centers.
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Technology Opportunity Potential *

Personal 1 Improvements in power manageme 73%
computers of PCs, switch from desktop to laptop
computers and from cathode ray
screens to LCD screens

1 Longer product life

Data cenérs 1 Improved energy efficiency of servers 48%

Optimization of cooling, including
natural ventilation and cooling

i Virtualization andsharing of data

processing
Telecoms 1 Smart chargers 64%
devices Low energy standby settings

Longer product life (service and

software rather than handset upgrades
Telecoms 1 Network optimization 35%
infrastructure

Renewable energy powered base
stations

Erergy efficiency improvements

Natural ventilation

* Reduction in energy use against current trends expected through ongoing
technology adoption

[Source: adapted from GESi/Climate Group (2009) Smart 2020]

These are technologies and management approatchasare readily available and
ready for application. There may well be further possibilities for energy efficiency,
such as utilizing the heat generated by the data centers and servers for district
heatingc this is currently being trialed in Finland.

Taking into account both growth in added value by the sector, anchediately
applicable energy efficiency improvementghis results in an emission intensity
reduction of 63% for the sector from 2008 to 2020.
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Exhibit 13: ICT sector emissions intensity could falf 63%

ChinalCT emissions intensity, [tCO,/M RMB]

ICT Sector Intensity
(tCO,/M RMB)

200 - 191
E3.5%
150 -

100 -

50 -

o -
2007 2020

Mote: Exchange rate of 6.831 USD/IRMB
Source: NBS & MIT fram CCID Consulting, Jan 2008

2.1.4 ICT enabled carbon savings in other parts of the economy

ICTs camelpto green other industrieg for example by using sensors and controls

on heating, air conditioning and industrial motors, through the developmeint o
Smart Grids to optim& power distributon and through the demateriakition of
products (such as CDs and books) as well as travel and retail premises using virtual
communication.New technologies allow people to do more with less, for example
checking emails on a tiny smartpi® rather than a desk top computer.
Convervegence of consumer devices may also mean that many products such as a
CD player, camera, alarm clock, navigation device abdo& reader can all be
replace by a single smart phone.

The Smart 2020 report outlinefive key categories of ICT enabled emission
reductions as outlined below:
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WWEF and Ecofys outline further applications such as in changing knowledge and
behavior through electronic labeling, simulationdaanalysis tools, and in further
dematerialization such asteealth and egovernment, and precision agriculturg.

A number of international studies have sought to quantify the potential of these
opportunities. The SMART 2020 Report estimates there igenpal for abating 7.8

Gt CO2eq of emissions in other sectors using existing ICT technatogieaning

that overall for every ton of CO2 emissions associated with ICT use globally up to
2020 there could be five tons of savings.
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