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Summary  

China is committed to a pathway of green development based on scientific and 
technological progress and innovation. As Wu Jichuan, Director-General of Chinese 
Institute of Electronics and  Former Minister of Ministry of Information Industry told 
assembled business, policy and ICT experts at the China International ICT and Low 
Carbon Economy Development Forum, hosted by the Ministry of Industry and 
Information, the Ministry of Science and Technology, and the Ministry of 
Environmental Protection άLƴ ǘƘŜ Ǉƻǎǘ ŦƛƴŀƴŎƛŀƭ ŎǊƛǎƛǎ ŜǊŀΣ /Ƙƛƴŀ Ƙŀǎ ōŜƎǳƴ ǘo adopt 
practical measures to promote low carbon development. The Chinese government 
has declared that carbon intensity will be reduced by 40-45% between 2005 and 
2020, and the 12th 5 year plan aims to speed up energy efficiency and low carbon 
development models. Within in this the  ICT industry is the pioneer of energy 
ŜŦŦƛŎƛŜƴŎȅΦέ 
 
Chinese policy makers and leading ICT businesses are beginning to recognize the 
important role that ICTs can play in driving low carbon development. ICT is an 
amplifier of industrial development and contributor to industrial upgrading while 
being much less emissions intensive than other industries. Zhou Zixue Chief 
Economist of  MIIT told the ŦƻǊǳƳ άL/¢ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘ ǘƻ ǇǊƻƳƻǘŜ ǘƘŜ 
transformation of high carbon industries into low carbon industries, which is a means 
ǘƻǿŀǊŘǎ ǎǳǎǘŀƛƴŀōƭŜ ŘŜǾŜƭƻǇƳŜƴǘΦέ This potential has been confirmed 
internationally through numerous studies such as those by European Commission, 
The Climate Group, the Digital Energy Solutions Campaign, the Global e-
Sustainability Initiative and WWF. 
 
MIIT is actively encouraging research and development into  energy efficient 
technologies and the ICT industry, and is calling on industry to take leadership. The 
aim is to increase the share of ICT in the overall economy and to encourage ICT  to 
contribute to energy conservation in energy intensive industriesΣ ά²Ŝ ǿŀǊƳƭȅ 
welcome both  domestic and international companies to promote ICT for low-carbon 
ŘŜǾŜƭƻǇƳŜƴǘ ƛƴ /Ƙƛƴŀέ said Zhou.  Bie Tao from the  Department of Policies, Laws 
and Regulations in the Ministry of Environmental Protection called on all of  society, 
but especially the ICT industry to hold the flag of low carbon development, 
ά/ƻƳǇŀƴƛŜǎ Ŏŀƴ Ǉƭŀȅ ŀ ƭŜŀŘƛƴƎ ǊƻƭŜ ƘŜǊŜέ he said, άǘƘŜǊŜ ƛǎ ǇǊŜǎǎǳǊŜ but also a great 
opportunity in the transition of the Chinese economyΦέ 
 
Companies represented at the Forum, including Intel, Lenovo, HP and Nokia 
indicated that they accepted this call to action. They highlighted the work that they 
were doing to reduce their own green house gas emissions, as well as those of their 
suppliers and customers, over the full life-cycle of ICT product use. 
 
ICT can help to decouple economic growth from energy consumption and 
emissions both by contributing to economic productivity, and by reducing 
emissions.  
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Exhibit A: Relationship between ICTs and intensity goals  

 
 

High level estimates indicate the significant contribution that ICT could make to  
/ƘƛƴŀΩǎ ƭƻǿ ŎŀǊōƻƴ ŘŜǾŜƭƻǇƳŜƴǘ through each of these dimensions. These 
estimates are tentative and provisional, due to many uncertainties, but nevertheless 
show that there are large opportunities to drive productivity across the economy 
through ICT adoption.  
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Exhibit  B: Summary of estimated impacts 
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ICT use improves competitiveness and productivity. Breakthroughs in information 
technology provide the basis for leaps in labor, capital, and firm productivity.  In 
developed countries it has been found that each US$ invested in the ICT asset base 
results in the annual creating of around US$1.6 of added value from the productivity 
uplift of ICT on other sectors. In China, one estimate suggests that from 1995 to 2003, 
ICT was responsible for 8% of economic productivity growth.1  We estimate that by 
2020 CƘƛƴŀΩǎ L/¢ ǎŜŎǘƻǊ ǿƛƭƭ ŎƻƴǘǊƛōǳǘŜ 5.9 trillion RMB of added growth to the 
economy, accounting for 7.2 % of the economy, and contributing 8.6% of overall 
economic growth over the decade. This is crucial to achieving the shift from a heavy 
industry to a knowledge and service sector oriented economy, which is core to 
/ƘƛƴŀΩǎ ƭƻǿ ŎŀǊōƻƴ, and overall economic development strategy. 
 
The ICT sector can reduce its own carbon intensity. The ICT sector itself, has 
relatively low energy and carbon intensity, although its absolute emissions are 
growing. In 2007 the ICT industry contributed 2.4% of total China emissions and 
about 1 trillion RMB of added value, giving an emission intensity of around 190 T 
CO2e/M RMB. By 2020 it is projected that the ICT industry will produce 415 MT of 
emissions, or 3.0-оΦо ҈ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǘƻǘŀƭ ŜƳƛǎǎƛƻƴǎ at the same time the sector 
will provide 7% of economic output, giving an emissions intensity of 70 TCO2e/M 
RMB. This means the carbon  intensity associated with the ICT sector could reduce 
by over 60%.   
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Exhibit C:  ICT sector emissions intensity fall faster than general economy 

 

 

The largest potential is for ICT enabled emission reductions is in other industries, 
ǿƘŜǊŜ ΨǎƳŀǊǘΩ ǘŜŎƘƴƻƭƻƎƛŜǎ ŎƻǳƭŘ ŀōŀǘŜ 1.4 -1.7 GT CO2e by 2020.  This would 
amount to between 13% and 18 % of the national GHG intensity reduction target for 
2020. ICTs enable energy and emission savings through 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 shipping. The 
emissions savings enabled by ICT use could be up to 4 times greater than the direct 
emissions related to ICT over that period.2  
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Exhibit D:  ICT enabled contribution to national carbon intensity targets 

 

 

This estimate is based on cautious assumptions and technologies already on the 
market internationally, in many cases being trialed and developed in China. Key 
areas of opportunity are through ICT applications in electricity generation and 
distribution  (smart grids), energy efficient buildings and industrial processes, 
optimization of logistics and dematerialization.  
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Exhibit E:  Key technology opportunities 

 

 

 

Exhibit F:  Key Questions and answers 

 

 

 

Achieving these opportunities for low carbon growth requires action by technology 
providers and users, as well as enabling frameworks provided by public policy and 
procurement.  As Zhang Jiutian, Director, Ministry of Science and Technology told 



ICT and Low carbon development in China   Page 10 

the Forum, άcalculation 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. ά 

Demonstrating and enabling ICT use in practice is as important as development of 
technologies. Often when new technologies are developed they cannot be 
immediately introduced within existing business models. Peng Jun, Director of China 
aƻōƛƭŜΩǎ DǊŜŜƴ !Ŏǘƛƻƴ tǊƻƎǊŀƳ ƘƛƎƘƭƛƎƘǘŜŘ ǘƘƛǎ ŘƛƭŜƳƳŀΣ άŦƻǊ Ƴŀƴȅ ŜƴŜǊƎȅ 
efficiency technologies, a large upfront investment is required with long payback 
times. While China Mobile has implemented technologies with a 10 year payback for 
energy savings  many other companies will not be able to afford such an 
investment.έ IŜ ŎŀƭƭŜŘ ŦƻǊ ǎǘǊƻƴƎŜǊ ƳŜŀǎǳǊŜƳŜƴǘ ǘƻƻƭǎ ŀƴŘ  ǘƘƛǊŘ ǇŀǊǘȅ ǾŜǊƛŦƛŎŀǘƛƻƴ 
of savings opportunities, to 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 reductions. Professor Cuizhong, 
from the China Institute of Strategy and Management said άL/¢ ƛǎ ǿƛŘŜƭȅ ŎƻƴƴŜŎǘŜŘ 
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 appliŎŀǘƛƻƴǎΦέ He called on companies to 
show leadership in developing pilot projects, while initiatives such as DESC could 
draw together and disseminate evidence, and best practice.  

There is a need for more detailed policy analysis, alongside the technical and 
commercial case studies Participants agreed that enabling national policy 
frameworks are crucial. While 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 
CƻǊǳƳΩǎ ΨbŜǘǿƻǊƪ wŜŀŘƛƴŜǎǎΩ ŀƴŀƭȅǎƛǎ ƘƛƎƘƭƛƎƘǘǎ ǘƘŜǊŜ ƛǎ ƳǳŎƘ ǎǘƛƭƭ ǘƻ ōŜ ŀŎƘƛŜǾŜŘΦ 
Continuing to develop a stronger ICT infrastructure, and expanding broadband 
access is crucial but further areas that should be explored include: 

¶ The role of public procurement in demonstrating the benefits of smart grid, 
smart transportation, travel substitution, smart buildings and other smart 
technologies. 

¶ The potential for adopting or creating protocols for measuring the energy-
efficiency and climate impacts of ICT in other economic sectors, and for the 
interoperability of devices. 

¶ The potential for integrating ICT tools and approaches into training, tools 
and incentives as part of the overall strategy for industrial energy efficiency. 

 
Collaborative action by ICT industry players, MIIT and other relevant ministries, 
and international collaborators in both developed and emerging economies could 
help develop the tools and capacities needed for ICT to make a full contribution to 
/ƘƛƴŀΩǎ low carbon growth. As Zhang Jiutian, Director, Ministry of Science and 
Technology noted άLƴŦƻǊƳŀǘƛƻƴ exchange and learning is critical between ICT 
companies, suppliers, users and government. We need to enhance capacity building 
ŀƳƻƴƎǎǘ ŀƭƭ ǎǘŀƪŜƘƻƭŘŜǊǎέ 
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Key areas for immediate productive collaboration would include: 
 

¶ Development and sharing of detailed case studies covering technical, 
commercial and policy aspects of technology adoption, to advance the level 
of awareness and understanding in China, and provide a platform for mutual 
learning. 

¶ Detailed investigation of ICT industry supply chain carbon footprint and 
opportunities for carbon emission reduction.  

¶ Development of a policy roadmap through detailed policy analysis of the 
critical gaps and opportunities for advancing low carbon ICT opportunities in 
China. 
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1 ICT and Chinaõs low carbon development  goals  

1.1.1  The opportunity for green transformation  

China is committed to proactively combating global climate change, as well as 
improving the local environment, conserving resources and ensuring resilience in the 
face of environmental stress. The pathway envisaged is one of low-carbon, 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 
complex relationship between economic development and environmental impacts. 
/ƘƛƴŀΩǎ ŜŎƻƴƻƳȅ has achieved remarkable economic growth in recent decades, with 
this comes increasing consumption of goods and services, and development of 
resource intensive infrastructure such as roads and buildings. As the economy has 
expanded, so too has the demand for energy, and with it emissions of carbon dioxide, 
sulphur dioxide and other pollutants. The growth in energy demand creates several 
Ǌƛǎƪǎ ŦƻǊ /ƘƛƴŀΩǎ ŎƻƴǘƛƴǳŜŘ ŜŎƻƴƻƳƛŎ ŀƴŘ ǎƻŎƛŀƭ ŘŜǾŜƭƻǇƳŜƴǘΦ  9ƴŜǊƎȅ ǎǳǇǇƭȅ 
constraints and the local impacts of environmental pollution are the most immediate 
concerns, while the economic impacts of climate 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, forestry, transport and tourism, as well as 
the infrastructure of coastal zones.3  

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, when in the closures and power blackouts were put in place in 
order to meet energy intensity.4 As Premier Wen Jiabao said in September 2010, 
ǿƘƛƭŜ ŀǘǘŜƴŘƛƴƎ ǘƘŜ ά{ǳƳƳŜǊ 5ŀǾƻǎέ meeting in Tianjin. 

 

 

  

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 reliance on outdated 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. 

άwe are working to reduce high energy-consumption enterprises including 
the elimination of small thermal power plants, small iron and steel plants, 
cement plants and other high energy-consuming enterprises. We are willing 
to achieve this goal at the cost of reducing GDP growth rate. " 
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Low carbon growth has therefore 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 high-tech and service sector. As Industry 
and Information Technology Minister Li Yizhong recently said:5 

 

Economic growth accelerates investment in new capital stock, giving the opportunity 
to invest in the most technologically advanced, energy and carbon- efficient 
solutions.  Furthermore, China has a relatively high level of carbon intensity 
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 have already been set, 
which are likely to form the basis for target setting in the 12th plan (see box 1).  
 
As Wu Jichuan, Director-General of Chinese Institute of Electronics and  Former 
Minister of Ministry of Information Industry told assembled business, policy and ICT 
experts at the China International ICT and Low Carbon Economy Development Forum, 
 

 
China energy intensity goals are supported by ƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ ŀƳōƛǘƛƻǳǎ 
programs to improve energy efficiency, aimed at adjusting and optimizing the 
economic structure, promoting energy-efficient technologies and establishing a strict 
management system and effective incentive mechanisms.6 Over the past five years, 

άKey priorities for the economy are development of innovation, quality, 
development of brands, access to high value-added services, and a shift 
from relying on high consumption of material resources to relying mainly on 
advances in technology, quality and innovation in human resources and 
management. The other side of this is the opportunity to reduce 
consumption, reduce costs, reduce pollution and improve the conservation 
and intensive utilization of resources. Doing more with less, can 
fundamentally improve the quality and efficiency of economic 
development.έ 

άIn the post financial crisis era, China has begun to adopt practical measures 
to promote low carbon development. The Chinese government has declared 
that carbon intensity will be reduced by 40-45% between 2005 and 2020, and 
the 12th 5 year plan aims to speed up energy efficiency and low carbon 
development models. Within in this the  ICT industry is the pioneer of energy 
ŜŦŦƛŎƛŜƴŎȅΦέ 
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efficiency improvements in the largest companies and closures of tens of thousands 
of small and inefficient factories and power plants have enabled the country to reach 
its 2010 energy intensity target. However, there has been less progress on industrial 
restructuring, with the overall proportion of heavy industry continuing to rise.   

 

Box 1: Chinaõs targets for low carbon development  

Economic growth.  One of the most important objectives of economic policy is to 
ŎƻƴǘƛƴǳŜ ǘƻ ŜƴŀōƭŜ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ǘƻ ŎǊŜŀǘŜ Ƨƻōǎ ŀƴŘ ŜƴŀōƭŜ /ƘƛƴŀΩǎ мΦо ōƛƭƭƛƻƴ 
citizens to live well. /ƘƛƴŀΩǎ ǘŀǊƎŜǘ ƛǎ ǘƻ Ƴŀƛƴǘŀƛn stable and relatively fast 
economic growth, at least quadrupling per capital GDP between 2000 -2020. 
Current growth targets are for 7.5% per year.  

Reduction in energy intensity. The Government has recognised the economic 
imperative to reduce the energy intensity of the economy and redirect 
investment from power supply and energy intensive industries towards a more 
balanced, environmentally favorable, and sustainable economic growth. It has 
therefore set an ambitious, target to decouple economic growth from energy 
consumption ς with a medium term goal to quadruple per capita GDP between 
2000 and 2020, while only doubling energy use. This was supported by a shorter-
term goal of achieving a 20% energy intensity reduction between 2006 and 2011.  

Reduction in carbon intensity. Because most carbon dioxide emissions in China 
are generated by fossil fuels, carbon intensity is very closely related to energy 
intensity. Reflecting its energy intensity targets, in 2009 the State Council set a 
target to reduce carbon intensity (the amount of carbon dioxide emitted for 
every RMB of economic output) by 40-45% by 2020, as compared with a 2005 
baseline.   

Informatization. China has been pursuing a growth strategy based on 
informatization since 1993. This seeks to accelerate transformation of the 
economy towards higher value added, higher economic efficiency and resource 
and energy efficiency by accelerating the development of ICT infrastructure and 
utilization, capability of independent innovation of information technology and 
the development of e-enabled public services.  

High tech, green innovation driven growth ς More recently seven key strategic 
emerging industries have been identified for development these are include 
new-generation information technology, energy-saving and environmental 
protection, new energy, biotechnology, high-end equipment manufacturing, new 
materials and new-energy cars. The State Council has set a target that over the 
next five years the added value contributed by these sectors should top 8 
percent of GDP by 2015 and 15 percent by 2020.7 
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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 information. This includes technology, equipment, software and 
service elements and both ICT infrastructure and end-user devices. 8 

In the national statistics of China, ICT comes under manufacture of Communication 
Equipment, Computer and Other Electronic Equipment, as well as within the 
statistics of Transport, Post and Telecommunication services. However, ICT devices 
(chips, sensors and communicators) are increasingly pervasive and embedded into 
infrastructure and other equipment ς such as transport and energy systems, 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 devices are 
being used for two-way communication in a similar way to PCs and smart phones.   

The ICT sector itself has a comparatively low carbon intensity compared to others 
such as steel, power, cement and 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 many 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 reductions. The ICT industry 
impacts on the carbon intensity of an economy in several ways:  

Exhibit 1: ICTs and energy and carbon intensity impacts 
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The promotion of scientific and technological progress and innovation is core to 
ǊŜŎƻƴŎƛƭƛƴƎ /ƘƛƴŀΩǎ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ŀƳōƛǘƛƻƴǎ ǿƛǘƘ ǘƘƻǎŜ ƻŦ ǊŜǎƻǳǊŎŜ-saving and 
environment-friendly development. ICT I turn is core to this strategy, as has been 
seen in the long-ǎǘŀƴŘƛƴƎ ǇǊƛƻǊƛǘȅ ŦƻǊ ΨƛƴŦƻǊƳŀǘƛȊŀǘƛƻƴΩΦ IƻǿŜǾŜǊ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ L/¢ 
ǘƻ ŎƻƴǘǊƛōǳǘŜ ǘƻ /ƘƛƴŀΩǎ ƭƻǿ ŎŀǊōƻƴ Ǝƻŀƭǎ ƛǎ ƴƻǿ ǎǘŀǊǘƛƴƎ ǘƻ ǊŜŎŜƛǾŜ ǇŀǊǘƛŎǳƭŀǊ 
attention, as it offers opportunities for low carbonςhigh 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, the Global e-Sustainability Initiative, and the 
WWF. 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 sustainably.  

For ŜȄŀƳǇƭŜΣ ǘƘŜ 9ǳǊƻǇŜŀƴ ¦ƴƛƻƴΩǎ 2020 strategy to get Europe back on track 
following the global financial crisis is made up of seven pillars, of which one is 
Ψ9ǳǊƻǇŜΩǎ 5ƛƎƛǘŀƭ !ƎŜƴŘŀΩΦ CŀŎŜŘ ǿƛǘƘ the demographic challenge of an ageing 
population in the context of intensifying global competition, there is a recognition of 
ǘƘŜ ƴŜŜŘ ǘƻ ΨǿƻǊƪ ǎƳŀǊǘŜǊΩ ŀƴŘ ǘǊŀƴǎŦƻǊƳ ŜŎƻƴƻƳƛŜǎ ŦƻǊ ǎǳǎǘŀƛƴŀōƭŜ ŀƴŘ ƛƴŎƭǳǎƛǾŜ 
growth. The Digital Agenda for Europe sets out to define the key enabling roles that 
the use of ICT will have to play if Europe wants to succeed in its ambitions for 2020.9 
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, GeSI, JBCE 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 developing partnerships and sharing best 
practices to demonstrate how ICT can contribute to the more intelligent and 
efficient use of energy also in other sectors.10 

In India, the Confederation of Indian Industries has been working with DESC to study 
the potential for ICTs to contribute to the national   Action Plan on Climate Change. 
Their research identified GHG 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 the sectors covered in the study, and energy cost savings 
ŜǉǳƛǾŀƭŜƴǘ ǘƻ нΦр҈ ƻŦ LƴŘƛŀΩǎ ŎǳǊǊŜƴǘ D5tΦ11 

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 address barriers 
ǘƻ L/¢ ŜƴŀōƭŜŘ ƎǊƻǿǘƘ ǘƘǊƻǳƎƘ ƛǘǎ ǇƻƭƛŎƛŜǎ ŦƻǊ ΨƛƴŦƻǊƳŀǘƛȊŀǘƛƻƴΩ ǿƘƛŎƘ Ƙŀǎ ōŜŜƴ ŀ ƪŜȅ 
strategy since the 10th 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 2020. A much higher proportion of people in China use ICTs than in any other 
developing country with a similar per capita income, and the government is 
continuing to expand access to telecommunications and broadband. Measures such 
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as tax incentives and public procurement 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 and the associated smart grid.  

But these two agendas are only just beginning to be brought together at the highest 
level and in technical and industry research and collaborative endeavor.  
 
 

 
άICT is an amplifier of industrial development and contributor to 
industrial upgrading, at the same time it is much less intensive than 
ƻǘƘŜǊ ƛƴŘǳǎǘǊƛŜǎΣ ŀƴŘ ƛǘ ƛƳǇǊƻǾŜǎ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǇŜƻǇƭŜΩǎ ƭƛǾŜǎΦ L/¢ ǾŜǊȅ 
important to promote the transformation of high carbon industries into 
low carbon industries, which is a means towards 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 energy protection and saving across all 
industries, especially high energy consuming industries. We warmly 
welcome both  domestic and international companies to promote ICT 
for low-ŎŀǊōƻƴ ŘŜǾŜƭƻǇƳŜƴǘ ƛƴ /ƘƛƴŀΦέ 
 

Zhou Zixue, Chief Economist, MIIT 
 

ά²Ŝ ƴŜŜŘ ǘƻ Ŏŀƭƭ Ŧor the whole society and 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 the Chinese 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 
ŎŀǊōƻƴ ŘŜǾŜƭƻǇƳŜƴǘ ǘƘǊƻǳƎƘ L/¢Φέ 
 

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

 
ά¢ƘŜǊŜ ƛǎ ǘǊŜƳŜƴŘƻǳǎ ǇƻǘŜƴǘƛŀƭ ŀƴŘ ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ ŦǳǊǘƘŜǊƛƴƎ ŜƴŜǊƎȅ 
ŜŦŦƛŎƛŜƴŎȅ ŀƴŘ ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǘƛƻƴǎΦ /ƘƛƴŀΩǎ мнth Five Year PLan focuses 
on adjustment of economic 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 ς this demonstrates an improvement of awareness about the role 
that L/¢ Ŏŀƴ Ǉƭŀȅ ƛƴ ǘǊŀƴǎŦƻǊƳƛƴƎ ǘƘŜ ŜŎƻƴƻƳȅΦέ  
 

Wu Changhua, China Director, The Climate Group 
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There is 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 for solutions such as e-books, 
teleworking, smart transport solutions, smart city lights, smart appliances and smart 
houses to contribute to carbon emission reduction in China. 12 
 
This paper builds on these foundations and aims to highlight, and to quantify, the 
ƻǇǇƻǊǘǳƴƛǘƛŜǎ ŦƻǊ L/¢ ǘƻ ŎƻƴǘǊƛōǳǘŜ ǘƻ /ƘƛƴŀΩǎ ƭƻǿ ŎŀǊōƻƴ ƎǊƻǿǘƘ ƎƻŀƭǎΦ Lǘ ǘƘŜƴ draws 
on the discussion by industry and policy experts at the ICT and Low Carbon Economy 
Development Forum to highlight the barriers to achieving 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, global organizations and industry analysts agree that there is a 
direct correlation between the use of ICT and positive macroeconomic growth. In the 
US, ICT capital is estimated to have been responsible for 20% of productivity growth 
from 1985 to 1995 and 25% from 1995 to 2003.13  Across the OECD, one estimate 
indicates that on average every US$1 invested in the ICT asset base results in a 
contribution by the sector to GDP of around US$1.6 per year. This multiplier has 
increased over the past decade indicatinƎ ǘƘŀǘ ǘƘŜ ǎŜŎǘƻǊΩǎ ŀōƛƭƛǘȅ ǘƻ ŎǊŜŀǘŜ ŜŎƻƴƻƳƛŎ 
value accelerates as ICT penetration and technology advances.14 

 

Exhibit 2: Investment in ICT asset base drives growth 

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

 

 

In developing countries 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 1985-1995 and 7.5% from 1995 - 2003.  
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Exhibit 3: ICT contribution to economic growth, by % by region 

 

Source: Jorgenson, D., and K. Vu. Information Technology and the World Economy. 
Scandinavian Journal of Economics. Vol. 107, Issue 4. December 2005 

 

While developing countries are starting from a lower base of ICT capital, It has 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 new jobs. 15 
The key mechanisms are through rising productivity in services and integration into 
the global economy. A study by the World Bank estimates that a 10 percent increase 
in the uptake of basic telecommunication and ICT technologies in emerging 
economies, correlates with an incremental GDP increase of between 0.7 and 1.4 
percent depending on technology.16 
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Exhibit 4: Growth impacts of ICT 

 

Percentage-point increase in economic growth per 10-percentage-point increase in 
telecom penetration 

 
[Source: {ƻǳǊŎŜΥ ²ƻǊƭŘ .ŀƴƪΣ άLƴŦƻǊƳŀǘƛƻƴ ŀƴŘ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ ŦƻǊ 5ŜǾŜƭƻǇƳŜƴǘέΣ нллф ŦǊƻƳ vƛŀƴƎΣ /ƘǊƛǎǘƛƴŜΣ ά¢ŜƭŜŎƻƳƳunications 
and Economic Growthέ, unpublished paper, World Bank, 2008] 

 

 

ICT use has delivered productivity enhancements for many traditional and new 
Chinese businesses. For example in 2005 Shenhua Coal Mine Group reported 
productivity tripled in 2005, through management, automation and informatization, 
by using ICT Bao Steel was able to reduce its delivery time of hot rolled plates from 
50 days to 12 days, and in the petrochemical industry, E-commerce application saved 
procurement costs by RMB 2.5 billion.17 New industries that rely on the internet are 
emerging and creating new jobs. For example, four Chinese web-based companies, 
including Baidu and Alibaba have now taken their place amongst the global top 15 of 
internet companies by market value, with average revenues exceeding 2 billion RMB 
each. Over ten billion e-commerce employees working for small and medium sized 
enterprises are linked into the Alibaba business-to-business network.18 

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 if obstacles to international competitiveness on ICT were addressed. The 
²ƻǊƭŘ 9ŎƻƴƻƳƛŎ CƻǊǳƳΩǎ bŜǘǿƻǊƪ wŜŀŘƛƴŜǎǎ LƴŘŜȄ ƛǎ ŀ ǘƻƻƭ ǘƘŀǘ ŀǎǎŜǎǎŜǎ ŜŎƻƴƻƳƛŜǎΩ 
preparedness to leverage ICT advances for increased competitiveness and 
development. The framework aims to measure the degree to which a national 
environment is conducive to ICT development and diffusion, the extent which 
individuals, the business sector, and the government are inclined and prepared to 
use ICT in their daily activities and the actual levels of ICT use.  The 2010 Index rated 
China s leading amongst the lower middle countries.  The country is ranked 37th out 
of 133 (rising from 57 and 46 over the previous two years, and overtaking India, now 
ranked at 43rd). Hong Kong is ranked separately and is number 8 in the world. The 
Republic of Korea is 15th and Malaysia is in 27th position. China scores well for 
individual readiness, reflecting high quality education, and in government readiness 
and commitment to the sector. It also scores well in business usage, 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 

 

 
Source: Global Information Technology Report, 2009-2010, 2010 World Economic Forum; team analysis 
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Exhibit 6: Supporting environment key to network readiness 

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

 

 

2.1.2  The ICT contributes directly to economic growth  

/ƘƛƴŀΩǎ L/¢ ǎŜŎǘƻǊ ƛǎ ŎƻƴŎŜƴǘǊŀǘŜŘ ƛƴ ƳŀƴǳŦŀŎǘǳǊƛƴƎ and export of electronic 
equipment but has also seen recent growth in software development, ICT enabled 
service outsourcing and the development of domestic ICT enabled business to 
business and consumer services.  

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 
2007.19 Looking just at the IT industry (computer equipment and software) in 2008, 
the added value of was RMB 1.1 trillion or 4.2% of GDP.  In the same year, exports of 
ICT and electronic products accounted for 37% of the country's exports, and 25% of 
global output of global electronic products.20 
 
 
 
 
 
 
 
 



ICT and Low carbon development in China   Page 24 

 

Exhibit 7: IT Industry has grown faster than the rest of the economy 

 

 

Exhibit 8: ICT Exports are growing faster than general exports 

 



ICT and Low carbon development in China   Page 25 

 

We estimate that by 2020 the IT sector will contribute 5.9 trillion RMB of added 
value to the economy, accounting for 7.2 % of GDP and contributing 8.6% of overall 
economic growth over the decade.  

 

2.1.3  The ICT sectorõs own footprint 

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 of ICTs (both by end users and in the 
underlying telecommunications and data processing infrastructure) and finally 
through disposal at the end of life. 

 

Exhibit 9: The ICT value chain 

 

 

Globally it has been estimated that ICT use is responsible for 2-3 % of current green 
house gas emissions. This estimate includes key contributions from PCs and data 
monitors (40%) data centers (23%) and fixed and mobile telecommunications 
(24%).21  Energy use by data centers is the fastest growing area, driven by demand 
for new Internet 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 includes 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).22   

The well-ƪƴƻǿƴ ΨaƻƻǊŜΩǎ [ŀǿΩ ŘŜǎcribes the long-term trend in 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 technology 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. Therefore, despite the 
increasing energy efficiency of ICT hardware, the growing proliferation of devices 
and increase in demand for processing power and high-bandwidth communication 
mean that the total energy demand of the installed hardware base is growing, and is 
predicted to continue growing, to reach 6% of global energy use by 2020.23  
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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 coming largely from the use 
phase. There is little greenhouse emission associated with disposal, since ICT 
equipment is composed mainly of metals, plastic and glass. However recycling of e-
waste recovers material, saving energy otherwise used for their primary 
production.24 

Emissions from the materials and manufacturing stage of consumer electronics and 
ICT products tend make up a greater proportion of the overall footprint of these 
devices, as they often replaced well before the end of their useful life. While for 
infrastructure products the use phase is more dominant. For example, Apple 
estimate that 43% of their product emissions are from transport and manufacture, 
and Nokia estimate that 72% of product emissions are from materials, 
manufacturing and transport. The assessments by different companies should not be 
directly compared as the assumptions and 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.25 
 

Exhibit 10: L/¢ ōǊŀƴŘΩǎ ƻǿƴ ƭƛŦŜ ŎȅŎƭŜ ŀǎǎŜǎǎƳŜƴǘǎ ƻŦ ǘƘŜƛǊ ǇǊƻŘǳŎǘΩǎ ŦƻƻǘǇǊƛƴǘǎ 

5	

Apple 

Nokia 

 
[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. 
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In China, as in other countries the ICT sector itself, has relatively low energy and 
carbon intensity.  !ǎ ǇŀǊǘ ƻŦ ǘƘŜ DŜ{Lκ/ƭƛƳŀǘŜ DǊƻǳǇ Ψ{ƳŀǊǘ нлнлΩ ǊŜǇƻǊǘ the overall 
ICT footprint for China (encompassing materials, production, use and disposal) was 
calculated at 190 aǘ /hнŜΣ ƻǊ ŀōƻǳǘ нΦп҈ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŜƳƛǎǎƛƻƴǎΦ !ǘ ǘƘŜ ǎŀƳŜ 
time the telecommunications, electronics and information technology industries 
combined in China were approaching 8% ǇŜǊŎŜƴǘ ƻŦ /ƘƛƴŀΩǎ ŜŎƻƴƻƳƛŎ ƻǳǘput. This 
means that the ICT industry creates more than three times as much wealth per unit 
of emissions as the average for China.26 

.ȅ нлнл /ƘƛƴŀΩǎ L/¢ ǊŜƭŀǘŜŘ ŜƳƛǎǎƛƻƴǎ ǿƛƭƭ ǊŜŀŎƘ пмр aǘ ƻǊ о҈ ƻŦ ǘƘŜ ŜǎǘƛƳŀǘŜŘ 
national total.  This reflects a projection that by 2020 up to 70% of people in China 
will be able to afford ICT devices, ŀƴŘ ǿƛƭƭ ƘŀǾŜ ŎŀǳƎƘǘ ǳǇ ǿƛǘƘ ŘŜǾŜƭƻǇŜŘ ŎƻǳƴǘǊƛŜǎΩ 
ownership levels. 

 

Exhibit 11: Carbon footprint of ICT in China 

 

 

This estimate takes into account the significant potential to control and reduce 
emission growth associated with ICT use, particularly through the development of 
more efficient data centers.  
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Exhibit 12: Opportunities for reducing the ICT carbon footprint 

Technology Opportunity Potential * 

Personal 
computers 

¶ Improvements in power management 
of PCs, switch from desktop to laptop 
computers and from cathode ray 
screens to LCD screens 

¶ Longer product life 

73% 

Data centers ¶ Improved energy efficiency of servers 

¶ Optimization of cooling, including 
natural ventilation and cooling 

¶ Virtualization and sharing of data 
processing 

48% 

Telecoms 
devices 

¶ Smart chargers 

¶ Low energy standby settings 

¶ Longer product life (service and 
software rather than handset upgrades) 

64% 

Telecoms 
infrastructure 

¶ Network optimization 

¶ Renewable energy powered base 
stations 

¶ Energy efficiency improvements 

¶ Natural ventilation 

35% 

* 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 approaches that are 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 
heating ς this is currently being trialed in Finland.  

Taking into account both growth in added value by the sector, and immediately 
applicable  energy efficiency improvements, this 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 fall by 63%  

 

 

 

2.1.4  ICT enabled  carbon savings in other parts of the economy  

ICTs can help to green other industries ς for example by using sensors and controls 
on heating, air conditioning and industrial motors, through the development of 
Smart Grids to optimize power distribution and through the dematerialization 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 smartphone 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 and e-book reader can all be 
replace by a single smart phone.  

The Smart 2020 report outlines five key categories of ICT enabled emission 
reductions as outlined below: 
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Exhibit 14: ICT enabled emission reduction opportunities 

 

 

WWF and Ecofys outline further applications such as in changing knowledge and 
behavior through electronic labeling, simulation and analysis tools, and in further 
dematerialization such as e-health and e-government, and precision agriculture. 27 

A number of international studies have sought to quantify the potential of these 
opportunities. The SMART 2020 Report estimates there is a potential for abating 7.8 
Gt CO2eq of emissions in other sectors using existing ICT technologies ς meaning 
that overall for every ton of CO2 emissions associated with ICT use globally up to 
2020 there could be five tons of savings.  


