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Executive Summary

July 1, 2014 marked one year since the start of Shenzhen’s emissions trading
scheme (ETS), a market-based program to reduce greenhouse gas (GHG)
pollution. As a pioneer in “reform and open”, Shenzhen attaches great importance
to the establishment of ecological civilization and emissions trading scheme pilot
(Seven pilots were chosen by National Development and Reform Commission in
2011: Beijing, Tianjin, Shanghai, Chongqing, Guangdong, Hubei and Shenzhen).
Based on the experience of European Union ETS and Shenzhen’s specific
conditions, Shenzhen explored to develop a carbon emission trading mode, in
which the characteristics of Shenzhen’ development phase are fitted. After two
years’ preparation, Shenzhen officially launched the first ETS in China on 18th
June 2013, once again showing its innovative nature and talents.
Shenzhen ETS covers 635 industrial enterprises from 26 sectors and 197 public
buildings, accounting for 38% of Shenzhen’s emissions and 26% of GDP in 2010,
and will cover the transportation sector in 2015. This program is one of the most
important tools to achieve the goal of Shenzhen’s 12th Five-Year Plan- a plan
requiring the city to reduce its carbon intensity by 21% from 2010 to 2015.
Actually, the average carbon intensity of these industrial enterprises is expected
to fall by 25% by 2015 compared to the level of 2010.
This report provides an overview and analysis of Shenzhen’s carbon market after
one year in operation. A background and design elements of the emissions trading
scheme are introduced, along with comparison of Shenzhen ETS with
international ETS and other pilots in China. Market performance and compliance
performance are summarized and the reasons for successful compliance are
analyzed. Challenges existed in Shenzhen carbon market are identified and policy
recommendations to further improve the Shenzhen ETS are also provided.
Key conclusions from the program’s first year, main challenges and policy
recommendations for the program’s future are highlighted on pages V and VI.
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First Year Conclusions
1. Shenzhen carbon market demonstrates a series of noteworthy features
compared with other pilots in China. Shenzhen carbon market has the strongest
legal foundations and the earliest and most sophisticated electronic service
platform; Shenzhen has the most active trading platform: Shenzhen occupies
12.6% of the whole country’s trading volume and 22.85% of the trading value,
with only 2.5% of the total allowances; Shenzhen is the first and the only market
that opens to foreign investors; Shenzhen leads the carbon financial innovation,
such as collaborating with IFC to design innovative trading products; Shenzhen’s
geographical advantage (adjacent to Hong Kong and CEEX located in Qianhai)
offers opportunities to international players.
2. From the perspective of secondary market performance, the design and
operation of Shenzhen ETS is successful. Carbon trading is relatively active in
Shenzhen: by June 30, 2014, Shenzhen ETS sold 1.5733 million tons of
allowances, and a turnover of 108 million Yuan. A complete price curve of carbon
market is formed, with a minimum price of 28 Yuan and maximum price of 143
Yuan.
3. Compliance result is satisfactory for the first compliance period. By June
30, 2014, 631 of 635 compliance companies fulfilled their emissions reduction
obligation, with a compliance rate of 99.4%. Total amount of allowances
submitted by 631 compliance companiescompliance companies is 99.7% of total
actual emissions.
4. Emission reduction targets are successfully achieved. The total amount of
greenhouse gas emissions for 635 industry entities decreased by 3.75 million
tons, with a decrease rate of 11.5% from 2010 to 2013, and the carbon intensity of
industrial added values of covered entities decreased by 33.2% compared to 2010.

Main Challenges
1. Market is not liquid enough to make market well functioned. The low
trading activity in market and unenthusiastic transaction of compliance
companies make the volume and value of transaction remained at relatively low
level.
2. There are policy restraints on trading platform to make the market more
liquid. Only the carbon emissions allowance has been confirmed as an object of
transaction in Shenzhen carbon market with its spot trading pattern so far. This
reduces the attractiveness of Shenzhen carbon market to investors, especially the
institutional investors.
3. The awareness of and participation in the carbon market of compliance
companies is still relatively low. Compliance companies treat the carbon
emissions trading as a means of compliance rather than an investment approach.
Carbon assets are not considered valuable for all companies.
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4. Information disclosure needs more improvement. What information should
and how it can be disclosed are tasks to be explored and completed step by step in
the future.

Policy Recommendations
Critical challenges are identified after one year operation. To address these
challenges, this report raise the following suggestions:
1. Expand the Coverage of Shenzhen ETS. Shenzhen transportation sector
occupied 27.9% of the total emissions in 2010, and data indicates that buildings
cover almost half of the whole carbon dioxide emissions in China; therefore,
including the transportation sector and buildings into the system is of great
importance.
2. Develop Multiple Products. Currently, the single spot product greatly limits
the development of the market. It is suggested that the competent authorities
should start research on derivative products and apply for the permission from the
regulators to become the first carbon futures center. Meanwhile, Shenzhen should
persuade the national financial regulation department to issue rules and
regulations regarding carbon products and open up the limited futures market.
3. Promote Cooperation with Hong Kong. Great attention should still be paid
to cooperate with Hong Kong government and enterprises to actively promote
Hong Kong-Shenzhen cooperation in carbon trading.
4. Upgrade Participation in the Construction of National Carbon Market.
Construction of national carbon emissions trading system within 3 years has been
included in the tasks of Central Reform Group. Therefore, Shenzhen should
actively participate in the design of the national carbon market rules and
regulations to support establishing the national carbon market.
5. Provide more capacity building opportunities and financial support.
Considering capacities of participants are insufficient, Shenzhen government
should take its leading role in the capacity building of carbon traders, and
establish long-term special fund to support the infrastructure research and
capacity building.
6. Improve the market transparency. Shenzhen should also develop and
publicize more regulations under Shenzhen ETS Administration Decree
(Provisional) to provide more certainty for the market, increase the transparency
of the system.

VI
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1.1 Characteristics of Emissions in Shenzhen
At present, the per capita income of Shenzhen is three times as that of
national average. Shenzhen has the least emission per unit GDP in China, as
well as the characteristics of the developed economies. With the rapidly
decrease in the proportion of emissions from manufacturing sector, the
proportion of emissions from transportation sector is growing.
1.1.1 Industry Structure and Energy Structure

The four pillar
industries are
high-tech, modern
finance, logistics and
culture

With the economic development and industry structure upgrading, high-tech
industries, advanced manufacturing industries and high-end services have
become the mainstay of modern industrial system in Shenzhen. Figure1.1 listed
gross domestic product of Shenzhen. Figure 1.2 showed the proportion of
Shenzhen Primary Industry, Secondary Industry, and Tertiary Industry in
percentage of GDP. The proportion of three industries has changed from
0.2:52.4:47.4 in 2005 to 0.1:47.2:52.7 in 2010. By 2012, the proportion has
become 0.0:44.3:55.7. The four pillar industries contributed to over 60% of
GDP. The six strategic industries brought to more than 25% of GDP. Modern
service industry accounted for 68% of Tertiary Industry. 70% of above-scale
industrial added values are from manufacturing industry.
Regards to the structure of primary energy consumption, the proportion of coal
declined from 12.4% in 2005 to 7.49% in 2010. Meanwhile, the percentage of oil
dropped from 63.7% to 53.78% whereas the proportion of natural gas rose by
7%. From the perspective of installed capacity, by 2010, Shenzhen used coal, oil,
gas, nuclear and renewable energy (such as solar) to generate 15.8%, 2%, 37.7%,
43.3% and 1%, respectively. According to the growth of energy consumption,
between 2005 and 2010, we saw a continuously growth of total amount of
end-use energy consumption in Shenzhen. The annual growth rate is around
15.2%, 21.5%, 2.95%, 2.0%, 8.8% respectively, and the average annual growth
rate is 9.83%. Notice that the annual growth rate is relative low in 2008 and 2009
due to financial crisis. Regarding to the type of energy consumption, petrol,
diesel oil, natural gas and electricity are primary energy consumption in
Shenzhen. The natural gas consumption in China increase fast, with an annual
growth rate of 68.3%. The average annual growth rate of petrol and diesel oil is
15%, and the annual growth rate of electricity consumption is over 7%. The
average proportion of primary energy consumption for end-use between 2005
and 2010 are: petrol 9.1%, diesel oil 24%, natural gas 5.2%, and electric power
51.3%.
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FIGURE 1.1
Shenzhen GDP (2004-2013)

1.1.2 Total Carbon Emissions and Structure
With the development of economy and society, the living standards have
improved, leading to an increase in total amount of carbon emissions. At same
time, the growth rate carbon emissions in Shenzhen slowed and carbon emission
per GDP dropped constantly, as a result of efforts to tackle climate change via
controlling greenhouse gas emissions, which can be seen from Figure 1.3.
FIGURE 1.2
Shenzhen Industry Structure
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FIGURE 1.3
Shenzhen Energy Consumption per 10000 Yuan GDP
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The total amount of carbon emissions increased by 26.3% from 60 million tons
in 2005 to 80 million tons in 2010, with an annual growth rate of 4.79%. The
direct emissions grow smaller, with an average annual growth rate of only
1.26%, while indirect emissions (power-in) doubled, with an average growth rate
of 16.05%. According to carbon intensity and per capita carbon emissions, we
saw that the quality of economic development improve with continuously
decrease in total amount of carbon emissions, that is, carbon intensity dropped
by 34.7% from 2005 to 2010, with an average annual decline of 8.17%. The
carbon emissions per capital maintained at around 6.5 tons.
Regards to emission source, the combustion of fossil fuels contributed to the
largest amount of carbon emissions, accounting for 92% direct emissions. The
rate kept between 2005 and 2010, but carbon emissions showed a small increase
(6%) with average annual growth of 1.16%. From perspective of industrial
structure, the emissions from the Primary and Secondary industries decrease
whereas those from the Third industries increased. The ratio changed from
2.9:51.8:39:9 in 2005 to 0.4:42.1:52.8 in 2010. The changes in carbon emissions
of Three Industries are in line with the changes in Shenzhen industrial structure.
Figure 1.4 showed the structure of carbon emissions from electricity power
generation, manufacturing, transportation, service and residential living.
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FIGURE 1.4
Structure of Carbon Emissions
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The detailed analysis is as follows.
Electricity power generation: From 2005 to 2010, total direct emissions from
electricity power generation sector dropped significantly by 19.75%, with an
average annual decline of 4.31%. The decrease can be explained by three main
reasons. First, the number of small thermal power plants decreased from 15 to 8
during ‘Eleventh-five Period’, leading to a total reduction of 1.1214 million KW.
Second, thermal power plants implemented the practice of ‘oil Replaced by gas’
to improve energy efficiency. Third, the newly-established electric power plants
in East and Guang qian are gas fired power station and largely reduced direct
emissions from the consumption of high carbon fossil fuels , such as coal and
fuel oil, via the widely use of clean energy.

Emissions resulting
from the activities of
an organisation but
occur from sources
owned or controlled
by another
organisation is
known as indirect
emissions

Manufacturing sector: As shown in Figure 1.5, direct carbon emissions in
manufacturing sector declined significantly while indirect carbon emissions
increased greatly, when eventually led to an increase in total emissions. Between
2005 and 010, the total emissions from manufacturing sector showed a small
increase, an average annual growth rate of 2.1%. During the same period, direct
carbon emissions dropped significantly by 45.6%, an average annual decline of
11.5%. However, indirect carbon emissions increased rapidly by 66%, an
average annual growth rate of 10.7%. The main causes for decrease in direct
emissions and increase in indirect emissions are: First, during ‘Eleventh-Five
Period’, Shenzhen accelerated the process of the adjustment, transformation and
upgrade of industry structure, leading to the fast development of the advanced
manufacturing sectors and strategic industries. Second, the standards on

Annual Report of on Shenzhen Emissions Trading Scheme First-Year Operation

5

emission reduction in industrial fields improved with the implementation and
application of advanced energy saving technologies. Third, sectors requiring
large amount of fossil fuels and generating large amount of emissions were
gradually eliminated or transferred. The new technologies have been upgraded.
The electric power gradually becomes the primary energy source.
FIGURE 1.5
Total carbon emission of manufacturing industry and direct carbon
emission of manufacturing industry in Shenzhen

Transportation: Total amount of emissions from transportation sector nearly
doubled from 2005 to 2010, an increase of 96% and an average annual growth
rate of 14.4%. Increase from direct emissions is about 95%, an average annual
increase of 14.3%. Although total amount of indirect emissions is small, it rose
by 227%., with an annual growth rate of 26.6%. 99% of carbon emissions from
transportation are the direct emissions from fossil fuel combustion. Even though
the amount of indirect emissions from electric power generation is small, the
pace is fast. The main reasons are: First, the number of automobiles (especially
private carbons) grows fast, with an annual growth rate of 15-25%. By now, the
number of automobiles is over 2.3 million, only ranking after Beijing. The
second reason is the development of metro traffic system during ‘Eleventh-Five’
period, especially after UNIVERSIADE. Five new lines are under operation, and
the total length is 178 kilometers, therefore, the electric consumption of subway
shot up.
Service and residential life: The amount of carbon emissions from service
sector and residential living steadily grew between 2005 and 2010, with an
annual increase of 7.3% and 5.1%, respectively. Regards to direct and indirect
emissions, the amount of direct emissions of both sectors showed small changes,
whereas the amount of indirect emissions of both sectors increased by 43% and
36.4% from 2005 to 2010, with annual growth rate of 7.4% and 6.4%,
respectively. Therefore carbon emissions of service and residential living sectors
are mainly from indirect emissions.

6

Annual Report on Shenzhen Emissions Trading Scheme First-Year Operation

1.1.3 Analysis of Future Trend
The forecasting of total carbon emissions: Nowadays, China enjoys the rapid
development of industrialization and urbanization. As one of special economic
zones and relative developed cities in China, Shenzhen took the lead in the late
stage of industrialization and urbanization. Although the industry structure,
energy structure and carbon emission structure in Shenzhen showed some
characteristics of developed countries, Shenzhen still need long time to be
compatible with developed countries in terms of the level of development.
Therefore, total carbon emissions in Shenzhen will rise in the coming 10-20
years. Along with the increasing efforts to reduce emissions, the increase in total
carbon emissions will narrow and gradually become stable. According to the
historical growth and pace of economic growth, by 2014, the estimated amount
of carbon emissions in Shenzhen will exceed 100 million tons. The estimated
amount of carbon emissions in 2015 will be about 26% more than it in 2010.
The forecasting of carbon emissions from electric power generation sectors:
The forecasting relies upon Shenzhen historical carbon emissions, the
development of power generation at home and abroad, the needs of power
generation, as well as the improvement of technical level of power generating
equipment. By 2015, the estimated amount of carbon emissions from coal-fired
power plant will further decline. Furthermore, the amount of emissions will
differ due to the technical level of power generation equipment, the installed
capacity and power generation efficiency. That is, the emissions from Eastern
and Qian Dian power plant will decrease slowly, while the power plants
implementing ‘oil replaced by gas’ program will see a small increase in carbon
emissions.
Other main sectors: We forecast the trends of carbon emissions in different
sectors between 2012 and 2015, according to the carbon emissions in different
sectors between 2005 and 2010. The percentage increase of each sector in 2010
compared to 2015 is shown as follow: manufacturing 11.1%, transportation
sector 96.2%, service sector 42.1%, residential living 28%. Regards to the
increasing amount of carbon emissions, transportation sector shows the largest
increase in carbon emissions, following by service, residential living and
manufacturing sectors ranking at 2nd, 3rd, 4th place, respectively.
According to the emission structure of each sector, in 2011, the amount of
carbon emissions of transportation and manufacturing sectors were nearly same,
accounting for 36.33% and 36.34% of five sectors respectively. However, their
emission sources are totally different: 97% of emissions from transportation
sector are direct emissions while 94% of emissions from manufacturing sectors
are indirect emissions. The amount of carbon emissions from transportation
sector exceeded the amount from manufacturing sectors in 2012, accounting for
39.67% and 36.70% respectively. By 2015, transportation sector will emit the
largest amount of carbon emissions among five sectors, accounting for 47% of
carbon emissions.
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1.2 The Development of Shenzhen Emissions Trading Scheme
Shenzhen emissions trading scheme pilot firstly is an important element to
implement national low-carbon cities planning, and the fundamental of
low-carbon development strategies set by Shenzhen Municipal Government.
Secondly, the pilot implies the internal need of local government to tackle
climate change and mitigate greenhouse gas emissions Last but not the least,
the pilot, a market-oriented solution, is an efficient approach to resolve the
worsening environment and energy problems.
1.2.1 Shenzhen: One of National Low Carbon City Pilots
Approved by the State Council, in 2010, National Development and Reform
Commission (NDRC) chose five provinces (Guangdong, Liaoning, Hubei,
Shanxi and Yunnan) as well as eight cities (Tianjin, Chongqing, Xiamen,
Hangzhou, Nanchang, Guiyang, Baoding) to be the first group of national low
carbon pilot provinces/cities. Shenzhen successfully applied to be one of them.
In 2012, NDRC gained the experience from the first group, and chose 29 more
provinces/cities to be low carbon pilot provinces/cities.
1.2.2 Shenzhen: One of Seven Emission Trading Scheme Pilots
The 12th Five-Year
Plan covers the years
from 2011 to 2015.

In 2009, China pledged to reduce the intensity of carbon dioxide emissions per
unit of GDP in 2020 by 40% to 45% compared to the level of 2005. On 1st
December 2011, State Council published 12th Five-Year Working Program to
Control Greenhouse Gas Emissions, and required the establishment of emission
trading scheme in China. Then, on October 29 2011, NDRC General Office
published the Notice on Carbon Emissions Trading Pilot (Notice) to promote the
development of carbon trading mode, which the Characteristics of China’s
development phase should be fitted, so as to achieve emission reduction target in
the cost-effective way. In the Notice, Beijing, Tianjin, Shanghai, Chongqing,
Guangdong, Hubei and Shenzhen, totally seven provinces and cities were
assigned as ETS pilots in China.
Since the reform and opening up, Shenzhen has played a leading role on
economic reform and opening up. In the context of further deepening reforms,
Shenzhen actively seek further leading role in low-carbon development and the
construction of ecological civilization. Consequence, Shenzhen actively applied
the establishment of ETS, and successfully became one of the first seven ETS
pilots in China.
1.2.3 Legal Support on Shenzhen ETS
Shenzhen put a new premium on carbon ETS pilot, energetically promoting the
implementation of the relevant political and legal work.
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Provisions of Carbon
Emissions
Management of the
Shenzhen Special
Economic Zone was
issued on 30th
October 2012 by
Shenzhen City
Council.
Shenzhen Provisional
Regulation on Pilot
Emissions Trading
was issued On 14th
March 2014 by
Shenzhen City
Council, and came
into practice on 19th
March 2014.

Provisions of Carbon Emissions Management of the Shenzhen Special
Economic Zone form the legal basis for the Shenzhen ETS. The bill is the basis
of Shenzhen ETS, and sets rules on carbon emissions mechanisms, including
allowances allocation mechanism, carbon offset mechanism, carbon trading
mechanism, MRV mechanism, rewards and penalty mechanism. The bill was the
first legal document specified on carbon trading in China, and attracted
worldwide attention and positive affirmation.
Shenzhen Provisional Regulation on Pilot Emissions Trading is the detailed
rules for the implementation of “Provisions of Carbon Emissions Management.
Draft measures” has a total of 86 articles, covering competent authorities and its
responsibilities, allowances control, MRV, the registry of carbon emission
exchange, carbon trading, supervision and administration as well as legal
liability. It is known as one of the most detailed carbon trading management
measures at home.
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2.1 Design Details of Shenzhen Emissions Trading Scheme
Shenzhen carbon market is designed and implemented step by step. In
general, there are “four emission types and three main sectors”. The “Four
emission types” refers to direct emissions of compliance companies, indirect
emissions of compliance companies, emissions from buildings and emissions
from transportation. And “three main sectors” refers to major emitters in
the industry, building construction and transportation.
In accordance with the principles of implementation step by step, currently
the coverage includes the industry and the public buildings, mainly the
industry. Transportation sector will be gradually incorporated into the ETS.
By 2015, all the three plates will be included in the system.
2.1.1 Coverage
Shenzhen ETS covers the companies and large public buildings whose emissions
exceed 3000 tons of carbon dioxide equivalent, government offices in more than
10000 square meters, and other voluntary companies. In total, there are 635
industrial companies and 197 large public buildings. From 2009 to 2011, these
635 companies had an average annual emission of 31.77 million tons, and 197
large buildings had an annual emission of 1.55 million tons annually. The
covered industrial and buildings cover 40% of total emissions in Shenzhen.
Compared with other pilot carbon trading cities and provinces, Shenzhen ETS
covers the largest scope of sectors and companies. This means that the rules and
regulations in Shenzhen are stricter than that in other pilot areas. On the other
hand, the high technology industry, culture industry and finance are flourishing
in Shenzhen so that the threshold must be lowered to increase the market scale.
In addition, Shenzhen ETS treats the public buildings as a separate and
independent sector. And these buildings cover a broad range of areas including
buildings of more than 20 thousand squared meters, converted to 2000 tons of
carbon dioxide emissions.
Besides the compliance companies mentioned above, emissions exceeding 1000
tons to 3000 tons of carbon dioxide equivalent mush report to the competent
authorities about their emissions conditions. But temporarily this is not a
required obligation. Competent authority may include them into the system
gradually in the future.
2.1.2 Cap and Emissions Reduction Objectives
Shenzhen ETS system covers 40% of the emissions in the whole city. The main
goal is to limit the emissions of the compliance companies and to reduce the
carbon intensity by 25% by the end of 2015 compared to that in 2010.
Annual Report of on Shenzhen Emissions Trading Scheme First-Year Operation
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The total emissions in the period 2013-2015 are approximately 118 million tons,
which means annually 35 million tons of allowances and 11 million tons of
carbon offsets in three years. The total emissions allowances are 107 million
tons. In order to fit the needs of the participants while effectively control the
trend of emissions and prevent price volatility, Shenzhen ETS sets a fixed
emissions cap and take a series of special measures.
- A reserve equal to 2% of Shenzhen allowances (SZAs) will be provided to new
entrants without charge.
- At most 93% of SZAs will be distributed without charge.
- A reserve at least 3% will be auctioned.
- Adjustments may be made based on actual production and carbon intensity,
allowances distributed for free should be less than that deducted.
- Enterprises that fail to achieve their carbon intensity may have their allocated
SZAs deducted by an unlimited amount.
- To mitigate price increases, a reserve equal to 2% of SZAs be offered for sale at
a fixed price.
TABLE 2.1
Quantity and Percentage in Allocation Plan
Quantity (million Percentage
tons)
2%
2.1
at least 3%
3.2
at most 93%
100
2%
2.1

Allocation and usage
New entrants
Auctions
Initial distribution
Price control reserve

2.1.3 Compliance Cycle
Shenzhen pilot published complete cycle for the compliance companies to fulfill
their obligation. Compliance companies have to submit their allowances to the
competent authority through GHG information management system and have to
submit their statistics index to the Municipal Department of Statistics.
Afterwards, the compliance companies have to submit the data verified by
third-party verification agencies and Department of Statics to competent
authority by April 30 and May 10, respectively. Competent authority will adjust
the allocated allowance based on the actual production data. Allowances that
equals to the emissions last year should be submitted to the competent authority
by June 30. And the competent authority should publish the companies that
failed to fulfill the obligations.

12
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FIGURE 2.1
Compliance Cycle of Shenzhen ETS

2.1.4 Allocations and Management of Allowances
There are two methods adopted for the allocation, one is free allocation and the
other one is not free. Currently, free allocation is the main method based on the
economic structure, characteristics of sectors to make sure that both efficiencies
and equity are guaranteed.
(a) Basic allocation principles
Pre-allocation and adjustment together constitute the main part of the allocation.
Allowances are distributed for free by the competent authority, which determines
the limits that the compliances can emit in the same year. Free allocated
allowance should not exceed 90% of the total amount, and they are calculated
based on the benchmark of the sectors. Specifically, manufacturing companies
use competition gaming method and the power, water supply and gas use the
benchmark method. The allowances of the buildings are determined by the
emissions and energy consumption standards of the buildings.

Single product
companies, use the
actual production.
Other industrial
sectors use actual
industrial
added-value as a
reference.

There are two steps in the allocation. First the pre-allocated allowance is a
preliminarily determined amount calculated based on the estimated target
objectives and production. By May 20 every year, competent authorities will
determine the actual amount of allowance for the past year. Actual amount of
allowance equals to the object carbon factor multiplied by the actual production
or actual industrial added-value. The allowances are distributed three years a
time issued in the first quarter. This design increases the predictability of the
policy and provides a reference for the compliance companies in order to make
their production plan and manage the emissions.
In the allocation plan, Shenzhen pilot uses an innovation method based on limit
circulation gaming theory, and uses the production information to adjust the
actual allowances. The former is used to set the objective carbon emission target,
and the later is used to adjust the pre-allocated allowance, and to reduce the
impact of the market liquidity.
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Auction is one of the most effective and fair ways of allowance allocation. The
amount of allowances in auctions has close influence on the trading in the
secondary market. Learned from the California carbon-trading scheme Shenzhen
pilot determines that the allowance auctioned should not exceed 3% of the total
amount. And this amount may be increased year by year; both the compliance
companies and investment institutions can attend the auctions.
The effective period of the allowance determines whether the allowance can be
used or multiple compliance periods, or banked for later use, or borrowed from
others. These rules have great influence on the price fluctuation. The compliance
period is the calendar year and the allowance can be used for subsequent years.
But allowances cannot be used in advance. Since allowance can be used for
multiple periods, compliance companies can arrange the use the allowances, and
this can prevent them to do the last minute submission at a high risk.
EU ETS has abnormal prices because of the over distributed allowances. In order
to follow their bad result, Shenzhen developed a series of price reserve
allowances. Among them there is 2% for the possible high price, and new
entrants will be given specifically. Buy-back mechanism is to prevent the
situations that cause the lack of allowances. If the carbon price touches the safety
line, competent authority can use them to adjust the price on the market.
(b) Price protection mechanism
The advantage of the market mechanism is the price discovery during the
process of trading. The competent authority should not impose inference on the
market too frequently. But the market mechanism may fail to work sometimes
and need s to be adjusted. But to what extend that the inference works is very
important. For the price reserve, there is a limit of the allowances that can be
used in the market and new entrant allowance is 4% of the total amount. And the
buyback allowance is determined by the actual market situation, and when the
allowance supply is stable, there is no need to buy back.
Besides of the upper limit of the ratio, the price reserve’s supply and selling has
a special regulation. And these allowances will be sold at a fixed price only can
be used for the compliance companies for the compliance purpose instead of
trading to prevent the speculator’s influence on the price.
New entrant is a pool of allowance that for the new starters and the amount is
2% of the total pre-allocated allowance.
Buy-back allowance is a method used when the competent authority thinks that
the price is too low, and this method is to stabilize the market price and reduce
the market demand. But the total amount should not exceed 10% of the total
pre-allocated allowances.
Market stability adjustment fund is the special adjustment funding for the market
price adjustment, to support the emissions reduction activities and education and
14
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ability construction platform and the carbon trading management. They are from
selling the allowance and the donation, and also other allowance determined by
the government.
(c) Offset mechanism
Offset mechanism means that the compliance companies can use the voluntary
certified reduction emissions (CCERS) to fulfill the obligations. One offset
permit can be used for one allowance, and the compliance companies can use
10% of the obligation. But currently the source and type of the offset program
are not published. Shenzhen has only set the amount limit for offsets.
Offset mechanism is a kind of flexible compliance mechanism. It is a
supplementary method for the compliance companies. On the one hand, it
promotes the compliance companies to do emissions reductions outside the
covered area; on the other hand, the price of the offset permits is lower than
usual prices, so this can reduce the emissions reduction costs of the compliance
companies.
(d) Trading mechanism
China Emissions Exchange is the carbon trading platform, and its “trading rules
on the Shenzhen China Emissions Exchange spot trading rule (provisional)”
is a compressive regulation for the market, the trading method and the members.
Trading rules on the
Shenzhen China
Emissions Exchange
spot trading rule
(provisional) was
issued in June 2013.

Member of CEEX include natural person members and institutional members.
The trading members include broker members, institutional members, natural
person members and public benefit members. Trading members need to open the
account the on behalf of the institutions or individual, and the trading members
need to use the real name when opening an account and in the Registry.
Institutions and natural persons need to open the account through broker
members using real names.
Trading time for Shenzhen allowances and CCER are 9:30-12:00 and
13:30-15:30, similar to the A-share market. The trading method is T+1. The
trading method includes the electronic bidding, clicking on the price and bulk
trading.

MRV refers to
monitoring, reporting
and verifying. It is a
measure to ensure the
normativity, data
accuracy and
authenticity.

(e) MRV rules
Compliance companies are required to submit emissions report to a third party
verifying agent and to submit the verified version to the competent authority by
April 30 each year.
Besides, because the actual production data is related to the allowance allocation,
these data need to be verified to statistics department and the verified data need
to be submitted to the statistics department by May 10 each year.
Competent authority can do the spot check and selected inspection. On the one
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The procedure of
estimating risk level
is similar to that of
sampling
investigation.

The most abundant
Greenhouse gases are
CO2, CH4, N2O, O3
and CFCs.

hand, the competent authority can sample among the compliance companies that
no less than 5% of the total amount of compliance companies. This sampling
process can be done by the competent authorizes or the third parties
commissioned by the competent authority. On the other hand, competent
authorities should estimate the risk level of the key elements based on the total
emissions, uncertainties, historical errors, reporting time, editing times to focus
on suspected companies.
The Shenzhen Market Supervision Bureau issues GHG gas verification
reporting guideline and GHG gas emission verification verifying guideline. The
calculation and verification guidelines refer to ISO 14064 giving the boundaries,
resource recognition, emissions calculation, data management, and reporting. It
is a general guideline and does not include specific statements on certain sectors.
The direct emissions and the energy indirect emissions need to be reported, for
other type of emission, the compliance companies can determine by themselves.
Because that Shenzhen pilot adopts the adjustable design on the allowance
allocation, the industrial added value is the base to determine the final allocated
allowance. So the production volume and value should be verified in statistics.
(f) Penalty rules
The compliance companies that failed to fulfill the management regulations,
allowance management regulations, MRV rule and other regulations will be
punished for their fault. The penalties are composed of the following types felled
into different catalogs
If the enterprises emit more emissions than the quantity of allowances/CCERs
surrendered, then the enterprise must: (a) forfeit an equal quantity of allowances;
and (b) pay a monetary penalty equal to three times the average market price of
allowances.
Secondly, the compliance companies that forfeit the statistics index or the
emissions data will compensate three times of the amount of the forfeited
allowance at market price. Employees of the verifying agents, the exchange and
the component authorities will be punished if they fail to abide the rules
In addition, if the compliance companies failed to summit the allowances before
June 30, there will be constraints actions. The competent authority will take the
following actions: (a) publish criticism notice through social media and
government website; (b) report to credit management institutions, (c) report to
Shenzhen Municipal Finance Department to cancel all financial aids and
approval of future financial aid application in five years.

2.2 Comparison with International Carbon Markets and Other
Pilots
16

Annual Report on Shenzhen Emissions Trading Scheme First-Year Operation

Compared to developed cities in foreign countries, the Shenzhen economic
structure and energy consumption shows the typical feature of later stage of
urbanization and industrialization. The design of Shenzhen ETS is different
from the emission trading systems of European Union and other developed
countries, which require the absolute emission reductions. On one hand,
Shenzhen ETS shall achieve total carbon intensity control; on the other
hand, Shenzhen shall put further economic development into consideration.
Meanwhile, the emission sources in Shenzhen are few and diverse. The focus
of Shenzhen ETS is to incorporate manufacturing sectors, public
transportation and large public buildings into ETS, as well as to cover
direct and indirect emissions from production on the basis of demand
controlling.
2.3.1 Comparison with International Carbon Markets
Shenzhen Carbon market draws experience from international market including
EU ETS, which is the largest carbon trading system, the California carbon
emissions trading system (AB32) in the United States, Japan Tokyo
Cap-and-Trade system, Western Climate Initiative (WRI), Regional Greenhouse
Gas initiative (RGGI) and Midwest Greenhouse Gas Association (MGGA), New
Zealand and Australia carbon trading systems.
Shenzhen carbon market, launched on June 18, 2013, is the first carbon market
in developing countries. As said by Zhenhua XIE, Deputy Minister of the
National Development and Reform Commission (NDRC), Shenzhen ETS serves
as leading model and has far reaching significance and impacts.
The following table compares the carbon market in Shenzhen and in EU ETS,
which we take in the report as an example of international carbon markets.

TABLE 2.2
Comparison between Shenzhen ETS and EU ETS

Emissions
reduction goal
Coverage

Allocation of
allowances

Shenzhen ETS
12th Five-Year Plan
companies and large public buildings
whose emissions exceed 3000 tons of
carbon dioxide equivalent, government
offices in more than 10000 square meters,
and other voluntary companies.
Based on historical emissions,
Free and paid
Free allocation >=90%
Sell: sold at fixed price and auction

Annual Report of on Shenzhen Emissions Trading Scheme First-Year Operation

EU ETS
Formulated by European
Commission
6 types of greenhouse gases
and 29 facilities

Based on historical
emissions, and partly based
on benchmark
Phase 1: free
17

Trading
platform
Participants

Trading method
Reserved
allowance

Offset
mechanism
Penalty

MRV

MRV and
consulting
qualification
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(allowance auctioned should be at least
3% of the total amount)
China Emissions Exchange in Shenzhen

Phase 2: 90% auctioned
Phase 3: 100% auctioned
mostly in ICE and EEX

compliance companies, other voluntary
companies and individuals

Power and industry
companies, financial
institutions such as banks,
individuals
Spot, futures; exchange,
OTC
Allowance of phase 1
cannot be used in phase 2
, new entrant reserve
introduced
Allowance of phase 2 can
be used in phase 3
CDM, JI

Spot: electronic bidding, clicking on the
price and big-deal, negotiated deal
Sold at fixed price
Used only for compliance purpose

CCER <=10%
Late submission: 10,000 to 50,000 Yuan
fine
Serious late submission: 50,000 to
100,000 Yuan fine
Late submission of allowance or CCER:
shortfall deducted directly from the
Registry for next year, three times of
insufficient allowances at market price
fine
Not moving out before the dissolution or
liquidation: shortfall deducted directly at
average prices in six consecutive months
in the market
Organization’s quantification and
reporting of greenhouse gas emissions
guidelines
Organization's greenhouse gas emissions
verification specifications and guidelines
(direct and indirect emissions)
Quantification and reporting of
greenhouse gas emissions from buildings
guidelines (provisional)
Building greenhouse gas emission
verification specifications and guidelines
(provisional)
N/A

Phase 1: 40 Euros/ton
Phase 2: 100 Euros/ton

Monitoring and reporting
rules
Verification guidelines
Third-party verification
Direct emissions

Third-party verification
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Verification
agent
qualification

N/A

Third-party verification

2.3.2 Comparison with Other Domestic Pilots

Table 2.3 lists key elements of seven pilots in China.
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(a) Shenzhen carbon market has the strongest legal foundations.
Shenzhen is the one of only two pilots that issued laws through Municipal People’s
Congress (MPC) and is the earliest one. On October 30, 2012, Shenzhen Municipal
People’s Congress adopted the “Provisions of Carbon Emissions Management of the
Shenzhen Special Economic Zone”, the first law in the field in China, recognized as
one of the nine outstanding laws in the field of climate change worldwide.
(b) Shenzhen has the earliest and most sophisticated electronic service
platform.
Construction of Shenzhen public service platform fully draws experience from
international carbon emissions trading system and became the first “three plates
system” in China, i.e., data, storage and trading. Such design clearly realizes the
function of the system and enhances the effectiveness of the information
management and trading. There is no similar platform available in China during the
development period.
(c) Shenzhen carbon market has the leading role among all pilots.
Shenzhen occupies 12.6% of the whole country’s trading volume and 22.85% of the
trading value, with only 2.5% of the total allowances. On June 27, 2014, the
accumulated trading value reached 103.73 million Yuan, becoming the first carbon
market that hit the new record high of 100 million Yuan. And this makes the
Shenzhen carbon market the one with the highest liquidity.
With a broad range of participants and products, Shenzhen carbon market has 635
compliance companies and 197 large buildings included, and the first carbon market
open to individual and institutional investors with a total number of members 600.
All these achievements rank top among all the pilots.
(d) Shenzhen market is the first open to foreign investors.
State Administration of Foreign Exchange (SAFE) issued an official reply to
Shenzhen Branch of SAFE on August 8th 2014, approving foreign investors
participating in Shenzhen carbon market, making Shenzhen carbon market the first
one open to foreign investors in China carbon market. Moreover, this is the first
reply specifically issued by the nation to local platform without any restrictions on
foreign investment. Innovation in Qianhai leads international cooperation and
regional development in the national carbon market.
(e) Shenzhen leads the carbon financial innovation.
Shenzhen launched China’s first carbon-linked financial product in May 2014, a debt
note linked to the performance of carbon offsets on the CEEX, issued by a unit of
China General Nuclear Power Group (CGN). The product's future value will be
decided by a combination of a fixed rate, and the floating price of offsets from the
five wind projects, as traded on the Shenzhen Emissions Exchange.
In addition, according to the market condition in Shenzhen, CEEX with a number of
22
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banks and asset management companies will develop a brand new allowance
custody business. Besides, in cooperation with International Financial Cooperation
(IFC), CEEX is designing and developing carbon finance products to increase the
liquidity of the carbon market. Both regulated companies and investors will be able
to hedge the risk of price fluctuation with this innovated product.

2.3 Innovations in Shenzhen Emissions Trading System
Shenzhen Carbon Market adopts continuous innovations in terms of market
legislation, market price adjustment, the range of market participants, trading
products, and services, which makes Shenzhen be at the forefront of national
carbon market, and provides a useful reference for other carbon markets. For
example, Shenzhen is the first to establish carbon market in China through
local legislation. It is also the first to establish sound price control (including
allowances auction, allowances reservation and allowances buy-back). In
addition, Shenzhen market is the nation’s first to open to individual investors,
to introduce foreign institution, as well as to introduce creative trading
products and allowance management mode. Some of innovations have been
absorbed and learned by other ETS.
2.3.1 Allocation of Allowances

Multiple innovative actions are adopted during the design of the allocation method.
The first one is to adhere to the principle of using carbon intensity as the standard to
limit the emission. Because Shenzhen is experiencing its rapid development period,
the carbon emission has not reached its peak; it is more reasonable to use the carbon
intensity instead of the total cap as the standard. Second, grandfathering or the
benchmark method was not used in the allocation plan. But a multiple gaming
method is used in which different companies in the same sector compete with each
other to determine the emissions and the industrial added-value, and the according
carbon intensity goal. In the process of repeated reporting, the government will
publish the information for the companies to achieve an open communication path,
and to obtain an open and fair allocation plan.
2.3.2 Coverage of Compliance

The Secondary Industry in Shenzhen focused on the high-tech, financial, logistics
and cultural industries. Industries like energy, cement, electric power and chemical
industry have lower emissions than the foresaid industries. So, in order to improve
the scale of the market, Shenzhen ETS includes 26 sectors as well as buildings and
transportation. Currently, 197 large-scale public buildings are included on Shenzhen
ETS, which is a big innovative. In addition, transportation is expected to be
gradually incorporated into the ETS in 2015to greatly improve the complexity of the
system and the value and experience of the Shenzhen ETS.
2.3.3 Market Adjustment Mechanism
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In order to avoid price fluctuations like in EU ETS, Shenzhen attaches great
importance to the stability of the market price. There are two steps; the first is to
separate the pre-allocation and adjustment, and the second is to design flexible
compliance mechanism according to different types of allowance.. Third, when the
price is too high, sell the reserve allowance to preventing it from further increasing.
Another is the protection mechanism, when the price is too low, the competent
authority will buy back certain allowances at certain prices. Besides, allowances
distributed to new entrants can also stabilize the price to a certain extent.
2.3.4 Innovation of Carbon Products

Energy management
contracting is a
commercial operating
mode by providing
the energy saving
renovation services
so as to regain
investment and
benefits after energy
saving company and
the client sign the
contract.

Market participants need financial products to hedge risk of spot product because the
spot market is exposed to price fluctuation risks. CEEX and many companies and
financial institutions launched a series of derivative products, including carbon
pledge, Energy management contracting (EMC) products, and carbon debt note.
They will help find the price and hedging, and attract the investors in to the market
to improve the fluidity in the market and to promote the construction of the trading
platform.

2.3.5 Foreign Investors

State Administration of Foreign Exchange (SAFE) issued an official reply to
Shenzhen Branch of SAFE on August 8th 2014, approving foreign investors
participating in Shenzhen carbon market, making Shenzhen carbon market the first
one open to foreign investors in China carbon market.
Potential foreign institutional investors, possessing rich experience in carbon trading
and carbon assets management, will provide more professional services to covered
entities in Shenzhen, helping them mitigate the carbon emissions reduction pressure
and achieve reduction goals. Moreover, the participation of foreign investors would
enhance the liquidity of Shenzhen carbon market, which is better to discover the
effective carbon price and then guide the investment decision of covered entities to
curb the emissions.
With the official approval, China Emissions Exchange together with other relevant
institutions are working out the detailed guidance and practical procedures to
instruct the foreign investors how to enter into Shenzhen carbon market and laying
the foundation to build a robust and sustainable Shenzhen carbon market.
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3.1 Primary Market
According to Shenzhen Provisional Regulation on Pilot Emissions Trading,
the number of allowances from auction shall not be less than 3% of the
number of total annual allowances. Shenzhen Municipal Government can
gradually raise the proportion of auction based on the development of
carbon market. On 24th May 2014, Shenzhen authorities organized the first
allowance auction so as to help enterprises to reduce the compliance costs.
As the adjustment mechanism, small number of enterprises participated in
auction. The result may relate to the design that only 15% of allowances can
be gained from auction, thus the number is too small. Meanwhile, the result
shows that some enterprises have weak awareness in carbon assessment
management, and inadequate concern about carbon market.
3.1.1 The Note of Auction
The auction notice
was announced on
May 27, 2014 upon
the request of
Shenzhen DRC.
CEEX organized the
first allowances
auction to help the
city's big emitters
meet their targets
under an emissions
trading scheme.

(a) Auction target
2013 Shenzhen carbon emission allowances, known as SZA-2013
(b) The number of auctions
Total number of auctions is 200,000 tons. (0.2 million tons)
(c) Auction reserve price
The reserve price of each ton is 35.43 Yuan, which was half the average price of
permits since the market launched in June 2013.
(d) Auction report
Bidders can only report once during the auction period. In each report, three bids
are allowed. The total quantity of bids cannot exceed the maximum allowable
quantity. Once submitted, bidders cannot withdraw their reports.
(e) The rules of bidding
- If the valid declared number is greater than or equal to the number of auction,
the valid declared price will be sorted from high to low. The price that full
auction amount rose is the tender price.
- If multiple bidders have the declared price equal to bid price, and the declared
quantities exceed the remaining quantities, Shenzhen ETS firstly used the
declared number divided by the total declared number, then multiplied by the
remaining quantities, on the base of tender price.
- If the valid declared quantity is lower than the number of auction, the tender
price is lowest and valid declared price.
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(f) Auction fees
The successful bidder pays auction fees in accordance with 5% of the amount of
winning bid. The unsuccessful bidder does not need to pay auction fee.
(g) Caution of auction
- The auction participants are covered entities which have shortfalls in 2013
allowances, that is, actual carbon emissions exceed allocated emissions. Other
covered entities and investors cannot participant.
- The maximum amount of declared number shall not exceed 15% of the
difference between the 2013 actual carbon emissions and 2013 confirmed
allowances. Otherwise, the declaration is invalid.
- The allowances won by bidding will be directly transferred to the compliance
account of winning bidder. The competent authorities will freeze the allowances
to guarantee the allowances are specific for compliance obligation. The winning
bidders shall not trade this part of allowances in the market.
3.1.2 Auction Results
Auction started from 9:30 A.M. on June 6, and lasted for 2 hours. The number of
bids is 74,974 tons, accounting for 37.4% of the number of allowances for
auction, which is 200,000 tons. The auction reserve price is 35.43 Yuan per ton,
and the highest bidding price is 80 Yuan per ton. The total turnover is 2.6563
million Yuan. The auction is the first attempt at Shenzhen ETS. 94 enterprises
attended this auction and only 37% of allowances are sold, therefore the result is
below the expectation.

3.2 Secondary Market
The main price interval of Shenzhen secondary market is between 70
Yuan/ton to 90 Yuan/ton, which is highly correlated to Shenzhen industrial
average marginal emission reduction, reflecting the balanced price interval
between emission reduction and carbon trading. Compared to Guangdong
Province, which sets highly auction reserve price and Hubei Province, which
control price via administrative order, the formed process of Shenzhen price
signal is spontaneous, reflecting the power of market on price. Compared to
Beijing and Shanghai, which has huge number of negotiated transactions,
Shenzhen price signal is diverse, aligning with the conditions for efficient
pricing formation in economic theory.
3.2.1 Trading Performance
From its start date to the deadline for compliance period, Shenzhen carbon (June
Annual Report of on Shenzhen Emissions Trading Scheme First-Year Operation
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18, 2013 to June 30, 2014), Shenzhen ETS sold 1.5733 million tons of
allowances, a turnover of 10 8 million Yuan. There were 256 trading days in
total; the average daily trading volume was 6,146 tons. There were 209 valid
trading dates, with the average daily trading volume of 7,528 tons. From
September 6, 2013, the valid trading date in Shenzhen ETS lasts for 195 days,
which are the longest valid trading days among China’s ETS pilots.
FIGURE 3.1
Proportions of Online Transactions in Value and Volume

Proportion of Online
Transaction in Yuan
Bulk
trading
5.77%

Proportion of Online Transaction in
Volume

Auction
2.44%

Bulk
trading
6.94%

Open
continu
ous
trading
91.77%

Auction
4.77%

Open
continuo
us
trading
88.29%

3.2.2 Price Curve
Shenzhen developed a complete price curve of carbon market, with a minimum
price of 28 Yuan and maximum price of 143 Yuan. The price ranges from 60 to
90 Yuan. Turnover ratios are different in different price ranges.
By June 30, 2014, 87% of turnover fall mainly on the price range of 60 to 90
yuan: 65% of which falls on the price range of 70 to 80 yuan. As shown in Table
1, the percentage of turnover falls on the price range of 80 to 90 yuan declines
significantly from 25% to 4.5%. Auction is the main contributor of the turnover
falling on the price range of 30 to 40 yuan whereas block trading/big deal is
mainly attributable to turnover falling on the price range of 50 to 60 yuan.
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FIGURE 3.2
Trends of Average Price and Volume in Shenzhen ETS
Average
Volume
Average Price

TABLE 3.2
Proportion and Price Range of Allowance Transactions
Price Range

Volume

Proportion

（28，30]

21,102

1.34%

（30，40]

82,984

5.27%

（40，50]

22,500

1.43%

（50，60]

69,215

4.40%

（60，70]

275,757

17.53%

（70，80]

1,025,903

65.21%

（80，90]

70,176

4.46%

（90，100]

5,141

0.33%

（100，150]

522

0.03%

3.2.3 Market Participants
Until June 30, 2014, 635 covered emitters, 197 buildings, 6 institutional
investors, and 640 individual investors have transaction accounts in Shenzhen
ETS.
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FIGURE 3.3
Proportions of Different Market Participants
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4.1 Emission Reduction Targets Successfully Achieved
During the first compliance period (2013), Shenzhen ETS pilot succeeded in
achieving emission reduction target. By June 30, 2014, 631 of 635
compliance companies fulfilled their emissions reduction obligation, with a
compliance rate of 99.4%. The number of compliance companies that
submitted allowances was largest among all pilot provinces and cities. Total
amount of allowances submitted by 631 compliance companies is 99.7% of
total actual emissions.
4.1.1 Actual Total Allowances

Shenzhen ETS pilot implements annual compliance regime. 2013 is the first
compliance period of Shenzhen ETS. Enterprises covered by Shenzhen ETS
must finish their compliance obligations before June 60 2014. The process is to
submit carbon emission allowances equivalent to 2013 annual actual emissions
or CCER to competent authority through register system. If the compliance
company fails to submit allowances on time, the compliance companies must
catch up allowances equivalent to the excess amount within a time limit. If
compliance company fails to do so, the competent authority will force to deduct
allowances from its registration account. Any shortfalls will be deducted from
the following year allowances. In addition, the entity will be imposed penalties
equal to excess amount of allowances multiplied by three times market price.
Compliance companies can submit adjustment applications about 2013 target
carbon intensity, actual industrial added value, actual amount of allowances, and
actual amount of carbon emissions (or assigned amount of carbon emissions) to
competent authority before May 16, 2014.
In 2013, Shenzhen ETS issued 33 million tons of pre-allocated allowances, in
which energy sector accounted for 47%, non-energy sectors accounted for the
rest. In early 2014, the competent authority adjusted the amount of pre-allocated
allowances according to actual output of controlled enterprises verified by the
third party accounting firm. The competent authority then issued actual
allowances to compliance companies under the condition of keeping carbon
intensity unchanged. According to the above principles, Shenzhen ETS 2013
actual allowances was 30 million ton in total, 3 million ton lower than the
amount of pre-allocated allowances. That is, Shenzhen ETS decreased the
amount of pre-allocated allowances by 9% after adjustment. The reasons are as
follow. On the one hand, there is a significant drop in coal-fired power
generation for energy sector, leading to the reduction in actual amount of
allowances. On the other hand, non-energy sector also saw a small decrease in
actual amount of allowances. According to the actual total allowances, 46% of
them are from energy sectors and the rest are from non-energy sectors.
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4.1.2 Total Carbon Emissions of Compliance companies

Total amount is 33.64
million tons in 2011,
and 29.94 million
tons in 2013.

In the first compliance period, Shenzhen ETS successfully catalyzed the
reduction of both carbon intensity and carbon emissions. The compliance results
show that Shenzhen ETS can help entities achieve emission reduction in the
cost-effective way, that is, promote the entities to transform their production
models. In particular, the total amount of greenhouse gas emissions for 635
industry entities decreased by 3.75 million tons, with a decrease rate of 11.5%
from 2010 to 2013. Meanwhile, Shenzhen reduced carbon intensity by 33.5
percent, finishing mission set by ‘Twelfth Five-year Plan”, that is, reducing
carbon intensity 21% ahead of time.635 industrial enterprises kept economic
growth while reducing carbon intensity at a higher pace. Shenzhen therefore, is
on the way to low-carbon development, which decouples economic growth with
increased energy consumption. compliance companies

4.2 Reasons for successful compliance and the problems
There are several reasons for succesful compliance from all parties of the
market. The competent authority, the China Emissions Exchange, the
leading companies in emissions reduction all work hard to help the
compliance companies to fulfill their obligation.
4.2.1 Reasons for Successful Compliance
First of all, Shenzhen City Council attaches great importance to compliance and
established the law-enforcement teams prior to compliance. The team was strict
with controlled enterprises in accordance with relevant laws and regulations so
as to guarantee the compliance. Last few days, Shenzhen established the target
group, leading by Vice Mayor to promote compliance. They visited each
compliance company to make them better understand the compliance
requirements.
The government also introduced a series of strict penalties, and released the
notice to urge control entities to submit allowances as soon as possible. In the
notice, the government clearly said that compliance period will not be delayed. If
the enterprises emit more emissions than the quantity of allowances/CCERs
surrendered, then the enterprise must: (a) forfeit an equal quantity of allowances;
and (b) pay a monetary penalty equal to three times the average market price of
allowances. In addition, the competent authority will take the following actions:
(a) publish criticism notice through social media and government website; (b)
report to credit management institutions, (c) report to Shenzhen Municipal
Finance Department to cancel all financial aids and approval of future financial
aid application in five years. Compared to other ETS pilots, Shenzhen ETS set
the most stringent penalty measures.
Moreover, government publishes the name and status of compliance companies
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via government websites, Shenzhen ETS website and other media. Thanks to the
force of public opinion, default entities will face the loss of reputation.
Furthermore, government organizes auction via emission trading scheme to help
the big emitters to make up the shortfall in allowances. The auction is only for
compliance companies that 2013 actual carbon emissions exceed allocated
allowances. The number of allowances is 0.2 million tons, and the minimum
reserve price is 35.43 Yuan per ton, which is half the average price of permits
since the market launched in June 2013. To ensure that allowances raised by
auction are used to satisfy the compliance requirement, the allowances are
directly transferred to the winning bidder’s compliance account. These
allowances raised by auction are not allowed to trade in the market.
Last but not least, in the second half of this year, Municipal Development and
Reform Commission will launch the financial assistance for compliance
companies, which complete compliance obligations. The Financial Department
will arrange special funds, about 100 million yuan, to the compliance companies
which complete compliance obligation in time, on their efforts to energy saving
and emission reduction.
Secondly, the compliance received full support from Shenzhen Emission Rights
Exchange.The Exchange provided a convenient platform by extending the daily
trading time and temporarily opening the market on weekends. When the
compliance approached, the Exchange carried out a series of activities to help
enterprises achieve the promise, including training courses and one-to-one
trading shows.

For example, ZTE,
Huawei, BYD
Foxconn and other
large enterprises did
well in the emissions
reduction.

The third reason is technical development and full supports from benchmarking
enterprises. With regard to technical perspective, the optimization of energy
structure and the transformation of industry structure are the main contributors to
total carbon emissions reduction and carbon intensity reduction. The
optimization of energy structure comes from the effective improvement in
energy diversification, the increased proportion of electric power generation
sectors, the increased proportion of low-carbon intensity, low energy
consumptions manufacturing sectors.
Shenzhen has several outstanding companies. These enterprises attach great
importance to energy saving and environmental protection, such as setting up
energy saving and environmental protection sectors, actively introducing energy
saving technologies. Such enterprises played an important role on carbon
intensity reduction, setting a worthwhile example by boosting industry-wide
emission reduction efforts.
4.2.2 Problems Encountered During Compliance
First of all, enterprises are lack of awareness of compliance. Shenzhen ETS
covered many private manufacturing enterprises, some of which are lack of
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understanding about energy saving, emission reduction and carbon trading.
Carbon asset management is not aroused in the internal process. For example,
only less than half of enterprises with short allowances participated in auction.
The turnover is only 1/3 of total amount of transactions.
Second, enterprises lack the capacity of carbon trading. 2013 is the first
compliance period; therefore compliance companies lack practical experience on
price volatility and trading transactions. Also, entities lack carbon asset
management capacity and human resource.
Third, the Exchange lacks a richer variety of carbon products. Currently,
Shenzhen Emission Rights Exchange only has spot transactions. This single
transaction mode greatly limits the flexibility of enterprises to meet their
emission reduction targets. Some enterprises are waiting for the right price to get
into the market, and are unable to lock the price and evade the risk. To solve this
problem, Shenzhen Emission Rights Exchange researches on carbon derivatives
products, and hope to increase market liquidity and activity so as to help emitters
reduce emissions in a more flexible way.
To sum up, Shenzhen ETS shows positive effects on emission reduction. The
compliance achievements are extremely valuable under such large number of
enterprises, and such innovative allocation approach. Meanwhile, enterprises
began to attach great importance to carbon assessment management, and put
efforts on the transition to more efficient and low-carbon production model.

4.3 Emission Reduction Achievements
Shenzhen ETS made significant emission reduction achievements after
one-year operation. Shenzhen therefore, is on the way to low-carbon
development, which decouples economic growth with increased energy
consumption.
Compared with Year 2010, 635 companies decreased the absolute amount of
carbon emissions by 3.83 million tons, a drop of 11.7 percent. Meanwhile,
compliance companies increased industrial added value by 105.1 billion Yuan,
an increase of 42.6 percent. Shenzhen reduced carbon intensity by 33.5 percent,
finishing mission set by ‘Twelfth Five-year Plan”, that is, reducing carbon
intensity 21% ahead of time. 635 industrial enterprises kept economic growth
while reducing carbon intensity at a higher pace.

4.4 Case Study
China needs to recognize and get familiar with carbon emission trading
gradually. During the process, enterprises can promote their successful
energy saving and compliance experience, as well as learn from problems
during compliance period.
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4.4.1 The Company A: Active participation in the carbon market, and sell
surplus allowances
Company A was
founded in 2001. It
was
initially
a
‘Custom
Manufacturing with
Imported Materials’,
and transformed into
a
‘foreign-owned’
enterprise
in
September 2012. Its
main customers are
from Japan, United
States and Europe.

Received surplus allowances via emission reduction
The company has surplus allowances and completed its compliance obligation
on June 19, 2014, effectively fulfilling its corporate social responsibility. In
2013, the company achieved 13129 tons of emission reduction, and actual
carbon intensity was 2.474 tons/(104 )yuan, a decline of 52% to planned carbon
intensity 5.165 tons/(104 )yuan, thus outperforming the emission reduction goal
set by Shenzhen city council. Meanwhile, the company actively participated in
market transactions, and sold surplus allowances.
Attached great importance, as well as made reasonable and comprehensive
approaches on emission reduction
The company treated emission reduction as the strategy of sustainable
development of enterprise, thus responding and promoting actively. Regards to
energy consumption, the approach to reduce emissions is reasonable and
comprehensive, including three approaches. The first is to reduce emissions from
industry structure, product mix and enterprise structure. The second is from
management. In particular, the company formulates and implements reasonable
economic policies, develop sound energy management systems, as well as
strengthen the measurement management from the macro level. The last is to
develop energy-saving technology. The company researches into production
process and manufacturing system, and made investments into renewable energy
and energy saving equipment. From July 2012 to June 2014, the company spent
6.46 million yuan on renovation in molding machine, in paint line and in
energy-saving lighting systems. The overall energy-saving rate is over 40%. The
investment is mainly used for the renovation in manufacturing facility, which
contributes to over 70% of energy saving and emission reduction.
The emission reduction model is hard to copy, thus the potential of
continued emission reduction is limited.
The company provides valuable emission reduction experience to other
companies; however, the experience is hard to be copied by the company with
poor/or normal operating conditions.
First of all, energy saving can be effective combined with competitive power
promotion and operating cost reduction. The company attaches great importance
to upgrade and maintain the status of the industry, thus enhancing the
competitiveness through renovating equipment and technologies. Since the
renovation of equipment and technology is one of the primary means to reduce
emissions, the company reaches a win-win situation, emission reduction and the
promotion of competitiveness. In addition, the company reduces operating costs
through upgrading the equipment, for example, it reduces the electricity
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consumption in order to save costs. However, the conclusion does not apply to
all industries and for all companies in an industry. The conclusion mainly applies
to the enterprise in the pursuit of excellence. For other enterprises, energy saving
and emission reduction could be a bigger burden.
Second, the development of international business plays good role on emission
reduction and energy saving. The company’s main consumers are internationally
well-known electronics companies, which have high standards for emission
reduction or cleaner production, as well as for suppliers of raw materials.
Therefore, the Lintall uses the same platform with international co-operations to
reduce emissions and save energies.
Third, the status of operation has directly effects on the emission reduction
results. The company has a healthy cash flow, thus can use its own funds to
upgrade the equipment step-by-step instead of introducing energy management
contract to promote emission reduction. However, for a company with poor cash
flow, it perhaps has greater interests on green and low-carbon financing.
Forth, the lean management is a potent means of energy saving and emission
reduction. The company is a Hong-Kong based company, with higher level of
lean management and careful cost-benefit analysis work. The company attaches
great importance to collect data directly to carbon emission reduction, such as
energy consumption of product/equipment unit. Therefore, the company grasps
emission reduction effects timely and accurately.

Fifth, the company prefers to industrial operation and successful compliance
rather than carbon investment. Mandatory emission reduction is fresh to the
business; therefore some enterprises put greater efforts to industrial operation
rather than carbon investments. It suggests that there is a market demand for
carbon trust service. For some enterprises, especially small enterprise, the
awareness on carbon investment is not high, that is, the companies think very
highly of avoiding fines due to contract caused rather than receiving the benefits
from carbon investment.
Last, the potential of emission reduction depends largely on the level of technical
development. The achievements of the company are mainly from the upgrade of
equipment. Since 84% of equipment has completed the upgrade of equipment,
the potential of deep emission reduction is little.
4.4.2 The Company B: Lack of allowances, hi-tech enterprises have small
space for energy saving and emission reduction.
Shortage of allowances, purchase allowances to complete compliance
Company B was
founded in 1995, and

The company has shortfall in allowances. Each year, the company spent a fixed
amount on energy saving. It spent 8.136 million Yuan in 2012, and 0.9 million
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is a wholly owned
subsidiary of a
Japanese company. It
mainly produces OPC
drum and related
peripheral products,
power semiconductor
related products.

Yuan in 2013, and expected to invest 0.9 million Yuan in 2014. During 2012, the
company completed 6 energy-saving projects and saved 364.1 tce; in 2013, the
company completed 12 energy-saving projects and saved 318.70 tce. During the
first compliance period, the company successfully completed the compliance
task. The company used its energy management system to calculate the
allowance gap, and bought some allowances via multi-band operation according
to carbon price volatility.
The company face shortfall in allowance, mainly because: first, the industrial
added value is lower than expectation; second, the company began to pay
attention to energy saving in 1996, thus the space for energy saving is not big
now. The company belongs to hi-tech industry, and the energy consumption is
relative to a single (electricity is the main energy consumption source, and half
of equipment has upgraded. The company plans to reduce energy consumption
by 7% and carbon intensity by 25% in 5 years. The company will strive for the
decline in carbon intensity via industrial value added and scale expansion.
A sound energy system
The company establishes a sound energy system, and makes specific requests to
employees in their process of their job duties. The first is statistics. The
Department of Semiconductor Manufacturing Facilities takes the responsibility
on energy statistics, analysis and management, accompanied by Depart of
Quality, Management Department and Purchasing Department. The Department
of Semiconductor Manufacturing Facilities records the energy consumption of
the whole plant and each workshop every month. The Department Manager will
verify the data, and sent to Department of Facility in order to formulate the
monthly report of energy consumption. These reports are the source for each
department to analyze their energy consumptions and find the problems. The
second is reporting. According to the request on Guangdong Energy
Conservation and Supervision, Company B registers on the online platform,
downloads the reporting software, and reports the status of energy consumption
through the reporting software. The third is audit. The company audits the status
of energy consumption under the support of external agency such as Shenzhen
Environmental Engineering Technical Company (SEETC), and compiles Energy
Design Report. In the report, the company sums up the experience of past energy
consumption, explores the problems during energy consumption, as well as
makes suggests in the form of product mix, management and technology, so as to
design improvement plan and energy saving projects.
The energy saving space is limited; therefore the allowances allocation
requires consideration.
Enterprises from different industries face different potentials and challenges in
energy saving and emission reduction. The company belongs to hi-tech sector,
thus the problems encountered are representative and worthwhile concerning.
First, energy saving and emission reduction mainly comes from technical

38

Annual Report on Shenzhen Emissions Trading Scheme First-Year Operation

renovation and equipment upgrading. For a leading hi-tech enterprise, it is
limited space for the energy saving space for technical renovation and equipment
upgrading so as to enhance market competitiveness.
Second, the company attaches great importance to energy in request of
production cost reduction and satisfying the standard of international business
for long time.
Third, due to a wide range of business, it is hard to put the company to a
particular industry. To some extent, it will affect the amount of its initial
allowances.
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5.1 Critical Challenges
To be the first carbon market in China, Shenzhen Emission Trading Scheme
(SZ ETS) becomes the milestone in the task of China’s energy conservation
and emissions reduction. The construction and operation of SZ ETS
provides not just effective reference for other pilot carbon trading systems,
but accumulated experience for the construction of national carbon market.
However, there are still challenges existed in the further development of
Shenzhen carbon market.
In response to this situation, the regulators, builders, as well as participants
in Shenzhen carbon market need to insist on being prior to carry and try
innovatively as always, and continue to play the role of pathfinder for the
construction of China’s carbon market.
Firstly, market is not liquid enough to make market well functioned. Like other
China’s pilot carbon market, the low trading activity in market and
unenthusiastic transaction of compliance companies make the volume and value
of transaction remained at relatively low level. During the first compliance
period, the total volume of online transaction of in Shenzhen carbon market is
1.5733 million tons, accounted for only 5.24% of the effective allowances of 30
million tons.
Secondly, there are policy restraints on trading platform to make the market
more liquid. Only the carbon emissions allowance has been confirmed as an
object of transaction in Shenzhen carbon market with its spot trading pattern so
far, which reduces the attractiveness to investors, especially the institutional
investors. In the first compliance year, transactions of institutional investors
accounted for only 1.59% of the total trading volume.
Thirdly, the awareness of and participation in the carbon market of compliance
companies is still relatively low. Compliance companies still focus on the
originally work in industrial or practical aspects, and they treat the carbon
emissions trading as a means of compliance rather than an investment approach.
Throughout the compliance period, it shows that 41.4% of the compliance
companies still did no transaction. This phenomenon has limited the expansion
of the development of Shenzhen carbon market to a great extent. In addition, we
cannot rule out that a few enterprises still hold inconsistent attitude on carbon
emissions and are not willing to undertake the corresponding social
responsibility.
Fourthly, information disclosure needs more improvement. What information
and how it can be disclosed are tasks to be explored and completed step by step
in the future.

5.2 Policy Recommendations
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The Shenzhen carbon pilot successfully completed the work of the 2013
compliance year with characteristic and practical significance. But there are
still many aspects that it can be improved.
5.2.1 Expand the Coverage of Shenzhen ETS
The current ETS contains mostly the industrial sectors. In the future, more and
more sectors will be included. For instant, the transportation and vehicles sector
is to be incorporated into the system and more buildings, like private building
will be covered also.
According to 2010data, Shenzhen transportation sector occupied 27.9% of the
total emissions in the city. In addition, the Shenzhen architecture science
research center indicates that, buildings cover almost half of the whole carbon
dioxide emissions in china. This ratio is much higher than transportation and
industry sectors. So, including the transportation and buildings into the system is
of great importance in the carbon emissions.
5.2.2 Develop Mutiple Products
The single spot product in the current greatly limits the development of the
market as in the other pilot systems.
However, carbon asset as a type of commodity is similar to soybeans, coal,
cotton, copper and other commodities. These commodities all need futures
products to help find the price and hedge the risk. Frequent Trading can help find
the real price of the commodity, and only with the real price, the purpose of
using market mechanism to realize the emission reduction can come true.
It is suggested that the competent authorities should start the futures business
and apply for the permission from the regulators to become the first carbon
futures center. At the same time, Shenzhen should suggest to the national
financial regulation department that they should issue rules and regulations for
carbon products and open up the limited futures market, and introduce stricter
regulations to increase the market transparency, and to prevent the manipulation
and guarantee that the market is effective.
It can be foreseen in the next few years that Shenzhen ETS will gradually
introduce the trading of CCER, energy saving, emissions trading, and maybe
water rights trading. At the same time, the Shenzhen market scale will increase
greatly to more effectively increase the emission reduction results and the
allocation of allowances.
5.2.3 Promote Cooperation with Hong Kong
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Shenzhen should continue to pay great attention to cooperate with Hong Kong
government and enterprises to actively promote Hong Kong-Shenzhen
cooperation in carbon trading. Hong Kong, as a global financial center, is a
treasure of financial technology experts and professionals. Making use of the
human resources and regional advantages of Shenzhen and Hong Kong’s
international advantage can gather the talent, capital and technology to promote
the internationalization of carbon markets in Shenzhen and Hong Kong, which is
also a special contribution to the establishment of the national carbon market.
5.2.4 Upgrade Participation in the Construction of National Carbon Market
With the seven carbon emissions trading pilot provinces and cities implemented,
construction of national carbon emissions trading system has been included in
the tasks of Central Reform Group to establish a national carbon trading market
within three years. Therefore, Shenzhen should summarize and analyze its
experience, follow the national carbon market requirements and deployment, and
actively participate in the design of the national carbon market rules and
regulations to support the construction of the national carbon market.
5.2.5 Provide More Capacity Building and Training Opportunities
At present, the expertise of the traders in the carbon market is relatively low, and
the structure is not reasonable. As the planner and the promoter, Shenzhen
government should take its leading role in the capacity building of carbon
traders. Three aspects may be considered as follows.
– Set up a major that is related to climate change in universities or research
institutes.
– Set up courses for people who are already in the field, like CDM training
course to cultivate high level professionals in Shenzhen.
– Set up verification system for human resources, like carbon trader, carbon
auditor, manager, technology developer and so on.
5.2.6 Establish Financial Funding Specifically Used for Emissions Reduction
Establish long-term special fund supporting the operation and development of
Shenzhen carbon market to support the infrastructure research and capacity
building. Encourage the companies and research institutes to conduct research on
related topics.
In addition, the fund should lead the low carbon technology development and
industrialization to take advantage of the capital market. Make use of multiple
financial tools and policies to support the companies to realize the emissions
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reduction goal, and to inspire the companies’ enthusiasm on emissions reduction.
5.2.7 Imrpove Market Transparency
Carbon emissions trading allocation plan issued by the pilot just summarized the
rules of the allocation, but it did not announce all calculation factors; companies
do not entirely understand how to calculate the factors. Although compliance
companies are generally satisfied about the allocation method, some companies
still put forward the doubts, hoping for more detailed and transparent allocation
rules. In addition, due to the non-perfect market economy in our country, spot
trading of carbon emissions is dispersed, low transparent, and the characteristics
of control information is not easy to collect, which causes the market supply and
demand relations formed has certain blindness.
Shenzhen should also develop and publicize more regulations under Shenzhen
ETS Administration Decree (Provisional) to provide more certainty for the
market, increase the transparency of the system. In addition, it is suggested that
the government should draw lessons from international practices, such as the
some government requires companies to install advanced online monitoring
equipment and regulatory networks. Increasing the transparency of information
is helpful for the public to understand the status of the corporate transactions at
any time.
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ANNEX: Milestones of Shenzhen ETS
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