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Abstract. China has become the largest host country of Clean Development Mechanism (CDM)
in the world. This article provides an assessment of international technology transfer (TT) based
on 500 registered Chinese CDM projects. It reveals that the projects hosted by large state-owned
enterprises (SOEs), not Hydro and Wind projects, with foreign consultants or developers, commonly
involve TT. Projects located in the comparatively developed regions such as Eastern China are
more likely to involve TT. The findings indicate that the mitigation potential of non-SOEs, energy
efficiency (EE) and other projects, has not been fully explored in China, which can be facilitated
using advanced mitigation technologies.
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Introduction

With the rapid economic growth, anthropogenic greenhouse gas (GHG) emissions from
developing countries have become one of the main concerns around the world (La Rovere
et al. 2011; Streimikiene, Esekina 2008). Technology transfer (TT) is expected to play an
important role in mitigating GHG emissions for developing countries (Halsnzes, Garg
2011; Kim et al. 2011; Marconi, Sanna-Randaccio 2011; Schneider et al. 2008). Clean
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Development Mechanism (CDM) is one of the international instruments facilitating such
transfers (Gangale, Mengolini 2011).

The CDM fosters sustainable developments by channelling new financial resources to
promote the use of technologies currently not available in the host countries (Reynolds
2012; Schneider et al. 2008). As one of the largest CO, emission countries and one of the
fastest developing countries, China and its government face the dilemma between economic
growth and environmental conservation similar as most of the developing countries (Ward,
Shively 2011). China has made use of CDM, not only to receive financial assistance, but also
to obtain advanced technologies from developed countries (Wang 2010). Currently, China
has become the largest CDM host country in the world (Richerzhagen, Scholz 2008). The
number of registered and registering projects hosted in China is about 48% of all 7,520 re-
gistered and registering projects around the world (UNFCCC 2013). The expected average
annual certified emission reductions (CERs) of Chinese registered projects are about 64%
of the total 905,682 ktCO,e per year (UNFCCC 2013).

The TT claims for CDM projects have been extensively studied (Dechezleprétre et al.
2008; Seres et al. 2009; Wang 2010). However, this research is different from the previous
studies in several important aspects. First, it attempts to differentiate the effects of CDM on
TT, including: (1) form of ownership of Chinese participants; (2) foreign participants more
than credit buyers; and (3) regional disparities of China. Second, it investigates the trends
beyond individual projects and individual aspects. Third, it identifies several aspects that
can be improved in the Chinese GHG mitigation activities. The aims are to gain an insight
into the mitigation of TT and further understanding in the CDM at its current or modified
form in the new negotiation stage.

1. Literature review

The Intergovernmental Panel on Climate Change (IPCC) defined TT as “a broad set of
processes covering flows of know-how, experience and equipment for mitigating and ad-
apting climate change amongst different stakeholders such as governments, private sector
entities, financial institutions, non-governmental organizations (NGOs) and research/
education institutions” (IPCC 2000). Technologies consist of not only the “hardware”
such as machineries and equipment, but also the “software” including knowledge, skills,
know-how, management arrangements and goods or services (Tébar Less, McMillan 2005).
A project can involve both hardware and software (Dechezleprétre et al. 2008). In CDM,
“technology transfer” reported in the project design documents (PDDs) are not based on
a specific or identical definition, but based on the interpretation of T'T by project parti-
cipants. According to former research, in general, it can be assumed that TT means “the
use of equipment and/or knowledge not previously available in the host country” (Haites
et al. 2006; Seres, Haites 2008; Seres et al. 2009).

An extensive body of literature has reported economic, political, methodological and
sustainable development aspects of the CDM project performance (Olsen 2007; Schneider
et al. 2008). Currently, there are two main streams of literature studying TT in CDM projects.
The first stream reports empirical analyses which study TT in CDM projects using the data
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from the UNEP Risoe Center CDM Pipeline and the project design documents (PDDs),
which explore TT on parameters such as project sizes, project types, host countries, tech-
nology suppliers, local technology capabilities and partnerships. The second stream collects
information from interviews, case studies, policy documents, government information and
other sources, using qualitative approaches rather than quantitative, giving us a wide open
mind and a big map of TT in CDM projects.

In the studies of the first stream, some significant results are found. The data show that
TT takes place in less than half of the CDM projects (Dechezleprétre et al. 2008; Seres, Haites
2008; Seres et al. 2009, 2010). Large projects are more likely to involve TT than unilateral or
small-scale projects (Dechezleprétre et al. 2008; Haites et al. 2006; Seres et al. 2010). Slightly
varying with the samples, TT possibility is high in agriculture, energy efficiency (EE) own
generation, landfill gas, N,O, HFCs and wind projects, and low in biomass energy, cement,
fugitive, hydro, and transportation projects (Das 2011; Dechezleprétre et al. 2008; Seres, Haites
2008; Seres et al. 2009). This reflects the variation of average sizes under different project
types and technology characteristics. As more projects of a given type are located in the host
country, subsequent projects rely more on local knowledge and equipment than imported
technologies (Dechezleprétre et al. 2008; Seres et al. 2009, 2010). Meanwhile, countries with
more experience in the development and applications of mitigation technologies tend to
rely on domestic technologies or developing technologies accompanied by foreign partners
(Doranova et al. 2010). These indicate that the well-developed local technology facilitates the
use of foreign technologies and implies availability of technology locally (Dechezleprétre et al.
2008, 2009). A host country can influence TT in CDM through their criteria for approving
CDM projects and other factors such as tariff, and protection of intellectual property rights
(Seres, Haites 2008; Seres et al. 2009, 2010). Projects hosted by the subsidiary of a foreign
company or with foreign consultants are more inclined to involve TT (Das 2011; Dechezle-
prétre et al. 2008, 2009; Doranova et al. 2010).

In the second stream, insights about TT in CDM projects are displayed. Four TT bar-
riers: (1) lack of commercial viability; (2) lack of access to capital; (3) lack of information;
and (4) lack of institutional framework are identified and the CDM does contribute to TT
by lowering these barriers except the last one (Schneider et al. 2008). The four barriers are
used by other researchers to explain project characteristics’ effects on TT in CDM projects
(Dechezleprétre et al. 2009; Seres et al. 2009). Besides the four barriers, local technology
capability is identified by Schneider et al. (2008) to explain the TT distribution across geo-
graphies and project types. But they could not identify low local technology capability as the
fifth barrier of TT in CDM projects. Local technology capability already can be measured by
standard index, such as the ArCo technology index (Dechezleprétre et al. 2008, 2009), or a
set of indicators specially made for research purposes (Doranova et al. 2010).

Although the studies focusing on CDM projects hosted in China are of paucity, some
features of TT in CDM projects in China still could be found. When the certified emission
reduction (CER) income is low and most of the technologies are locally available, time effect,
technology diffusion, governmental involvement, and investors’ and brokers’ participation
play an important role in deciding T'T (Wang 2010). The domestic regulations and policies
have important influences on the CDM projects, e.g. CDM projects are heavily concentrated
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in government priority areas such as renewable energy and energy efficiency in industrial
applications (Marconi, Sanna-Randaccio 2011). It also points out that China’s technology
localization strategies will eventually reduce TT in CDM projects and advance the level
of technologies adopted (Wang 2010). Overall, this subject is not sufficiently discussed by
previous researchers. This research follows the empirical analyses from the first stream and
also inspired by the findings of the second stream researches.

2. Hypothesis development

2.1. Project sizes

According to previous empirical research, project sizes are one of the most important factors
that influence the possibility of TT in CDM projects. It is suggested that the larger the project
sizes, the more possible the project involving T'T (Dechezleprétre et al. 2008, 2009; Doranova
et al. 2010; Haites et al. 2006; Seres et al. 2010). Therefore:

Hypothesis 1: The project size is positively associated with TT in CDM.

2.2. Project types

The TT claim varies widely across project types (Das 2011). On average, there are 40%
projects claiming T'T, but the share of TT ranges from 13% to 100% across different project
types (Seres et al. 2010).

First, industrial regulations and policies directly affect TT in specific project types. For
example, the Chinese government implements the large-scale wind farm plan, requiring
about 70% local contents for the eligibility of concession bidding, which significantly spurs
the localization of wind turbine manufacture (Wang 2010). Second, as the number of CDM
projects in a given type grows in a host country, TT probability will gradually be reduced in
later projects (Dechezleprétre et al. 2008; Seres et al. 2009, 2010). It can be suggested that T'T
is more likely to happen in some project types than others. Hence, we propose that:

Hypothesis 2: The attribute of project types is positively associated with TT in CDM.

2.3. Form of ownership of Chinese participants

It is restricted by National Development and Reform Commission (NDRC) and three other
ministries of Chinese government that only wholly-owned Chinese companies or Chinese
holding companies are eligible for CDM projects in China (NDRC et al. 2005, 2011). There
must be at least 51% of the company owned by Chinese entities (Wang 2010). In this condition,
the CDM owners in China can be classified into three types: state-owned enterprises (SOEs),
collective-owned enterprises (COEs) and private-owned enterprises (POEs) (Nee 1992).

In China, although the SOEs undertake more complex socio-economic mission (Nolan
2001) and more commonly-faced multiple tasks than non-SOEs (Bai et al. 2000, 2006), they
have the facilities in accessing capital resources (Brandt, Li 2003) and gaining political support
from the state and local governments (Li, Zhou 2005). The COEs have fewer advantages than
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SOEs, but are still ranked higher in terms of accessing political and financial support than
POEs (Poncet et al. 2010). They have structural advantages over both SOEs and POEs (Xia
et al. 2009; Xin, Pearce 1996), because they are affiliated with and are able to gain protection
from the local government (Kung, Lin 2007; Nee 1992; Peng et al. 2004) and meanwhile they
sell products in competitive markets that encourage efficiency (Kornai 1986; Kung, Lin 2007).
COEs did benefit from their structural advantages in the early years of reformation (Xia et al.
2009). After undergoing a decline in the mid-1990s as the SOEs (Jefferson, Su 2006), COEs
have experienced transformations under the central government policy since 1995, including
both privatization and corporatization (Lin, Zhu 2001). In the transformation times, local
governments may still play an important role in dealing with the agency problems as the
controllers of COEs, and the close relationship with the government becomes an obstacle
rather than advantages in improving firm performance (Xia et al. 2009; Zeng et al. 2012). The
POE:s gain less local policy support from the government and having weak influential power
(Xin, Pearce 1996). They cannot enter into certain industries, and are commonly with less
tax relief (ADB 2002; Ralston et al. 2006). They are harder to obtain loans from state-owned
banks (Poncet et al. 2010), have less access to market information and have more problems
in getting land which is owned by the state and other resources from the government (ADB
2002; Gregory et al. 2000; Ralston et al. 2006). They can also be large and sophisticated, with
much more discretion on hiring, firing people, and exercising market responses than SOEs
(Pyke et al. 2000). The alternative resources, such as reputation and relationships, are used
by POEs as alternative financing channels and governance mechanisms to overcome the
imbalance among the three sectors (Allen et al. 2005). It is also suggested that the situation
is changing over time, the institutional and market infrastructure inspiring both SOEs and
non-SOEs are starting to be established in China (Carney et al. 2009). In general, the more
support they could gain from the government and the stronger their financial power, the
easier they can lower the four barriers of TT.

It can be supposed that T'T is likely to happen in SOEs, less likely in COEs, and least likely
in POEs. It is hypothesized that:

Hypothesis 3: The form of ownership of Chinese participants is associated with TT in CDM.

2.4. Foreign participants

Cooperating with foreign companies can increase the possibility of TT in CDM projects.
Beside technology suppliers, there are at least four types of foreign participants, such as
project developers, financers, consultants and credit buyers. One foreign entity can play one
or more roles at one time in a CDM project. The project developer clearly favours T'T, if it is
the subsidiary of a company from an Annex I country' (Das 2011; Dechezleprétre et al. 2008,
2009; Doranova et al. 2010). The subsidiaries have stronger effects on TT than credit buyers
(Dechezleprétre et al. 2008). And, the involvement of foreign consultants can also increase
the possibility of TT in CDM projects (Das 2011). Thus:

! According to Seres (2010) and a list of Annex I counties available on UNFCCC website (http://unfccc.int/
parties_and_observers/parties/annex_i/items/2774.php) which include the United States and Canada. This paper
will include the United States and Canada for the analysis of the Annex I counties.
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Hypothesis 4: The Involvement of foreign companies is positively associated with TT in
CDM.

2.5. Disparity of host regions

In this paper, China is the host country of the investigated projects. In China, the degree of
reform and openness, geographical locations and infrastructure investments significantly
affect economic growth performance across provinces (Démurger 2001). The heavy industry
development strategies in China formed a rural-urban gap in the pre-reform period, while
openness and decentralization induce and exacerbate the inland-coastal disparity in the
reform period (Kanbur, Zhang 2005).

The regional disparity of China may affect TT in CDM projects by lowering barriers on
commercial viability, accessing to capital, information and institutional framework. First,
the CDM projects located in the economically developed regions can take advantage of act-
ive business activities and facility of access to capital. Second, the comparatively developed
regions in China have better local technology capability (Qi et al. 2012), as they have better
educated engineers and better trained skilled workers, and more financial support on research
and development. High technology capabilities are necessary to adopt new technologies,
but it also implies that the technologies needed may already be available in the local market
(Dechezleprétre et al. 2008, 2009). It is hypothesized that:

Hypothesis 5: The regional disparity is positively associated with TT in CDM.

3. Methodology

3.1. Data collection

In this paper, 500 recently-registered projects were chosen from the CDM pipeline by the
end of 2010. There are 27 projects without credit buyers (unilateral project), or located
in more than one province of China which were excluded and replaced by another 27 re-
cently-registered projects. The information about host regions, project types, credit buyers,
consultants, methods and planned annual reductions were listed in the CDM pipeline*. TT
claims made by CDM projects participants can be seen in “Section A.4.3. Technology to be
employed by the project activity” of their PDDs and other possible parts of PDDs are also
covered in “Section A.2”, “Section A.4.2”, “Section B.5, “Section B.7”, ¢
et al’ Although a recent survey suggests that the actual rate of TT may be higher than it is
reported in PDDs (Kirkman et al. 2013), this research follows the former empirical analyses
using the TT information from PDDs, and only the projects with information confirming

Section E”, “Annex”,

2 CDM pipeline can be downloaded from the website of UNEP RIS@ CENTRE (http://cdmpipeline.org/).
3 See in the PDDs download from UNFCCC website using the titles of sampled projects. If there is no statement

”» ” 2 G

which confirms TT in “Section A.4.3.”, the keywords “technology”, “technologies”, “transfer”, “equipment”,
“service”, “train”, “serve” “supplier”, “import”, “manufacturer” are used to make this process more efficient. If
no information is found, the whole PDDs are covered and been read accordingly. If there is any equipment and/

or knowledge from another country involved, it is recorded as involving TT.
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TT are coded as involving TT. The form of ownership of Chinese participants and foreign
project participants are verified by searching the Internet with the information of project
owners and foreign participants in “Section A.3. Project participants” of PDDs.

3.2. Measurements

3.2.1. Technology transfer

The projects in number and estimated annual emission reductions can be used as crude
proxies to measure TT (Seres, Haites 2008). This paper analyses the TT claims made by
CDM projects participants in their PDDs. In the following regression analysis, if any foreign
equipment and/or knowledge are employed in the project activities, a value of ‘1’ will be
assigned, ‘0’ otherwise.

Opverall, there are 195 projects out of the 500 CDM projects (about 39%) claimed TT.
These 39% projects account for almost 61% of the estimated annual emission reductions
which are 49,346 ktCO,e per year out of all 80,948 ktCO e per year of the sampled 500 pro-
jects. The average size of projects involving TT and not involving TT are about 253.06 and
103.61 ktCO e per year, significantly different under independent-samples T test, p < 0.01.

3.2.2. Project sizes

In this paper, the project size is measured by the estimated annual emission reductions in
terms of ktCO, e per year. The projects are classified into small-scale and large-scale based on
the methodologies used in calculating emission reductions. There are two projects used both
small- and large-scale methodologies, which are classified as large-scale projects. Both the
natural log of the estimated annual emission reductions and the classification of small-scale
and large-scale projects based on the methodology of calculating emission reductions are
used as the proxies of project size in the following regression analysis. The results of project
size analysis are shown in Table 1.

Table 1. Project size analysis

TT projects as percentage of

Number of Annual Number Average size
Size projects % emigsion of TT Number of e‘:‘nr;;ls‘;zh (ktCO, e per
reductions %  projects % projects% ! year)
reductions %
Small-scale 25.40 5.35 11.28 17.32 19.89 34.093
Large-scale 74.60 94.65 88.72 46.38 63.28 205.412
Total 100.00 100.00 100.00 39.00 60.96 161.897

Table 1 indicates that over 74% of projects are large-scale, accounting for more than 94%
of the annual emission reductions. More than 88% TT happen in large-scale projects. About
46% large-scale projects and only 17% small-scale projects involve TT, which means large-
scale projects are indeed more likely to involve TT than small-scale projects. In large-scale
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projects, about 46% projects involve TT accounting for about 63% annual emission reduc-
tions of all large-scale projects. In small-scale projects, about 17% projects involve T'T which
account for about 20%. The average sizes of small-scale and large-scale projects are 34.09
and 205.41 ktCO, e respectively per year, significantly different under independent-samples
T test, p < 0.001.

3.2.3. Project types

According to UNFCCC, the CDM projects can be classified into 26 different project types,
of which 15 are involved in this study. Limited by this sample, they are classified into four
categories: 252 hydro projects, 156 wind projects, 27 EE projects and 65 other projects.* Three
dummy variables are used to measure Hydro, EE and the Others with Wind as the base cat-
egory. If the project is from one of the three categories except Wind, a value ‘1" is assigned, ‘0’
otherwise. The variable Similar which is natural log of the projects in number using the same
technology of the 15 project types in China, is used as a proxy of local mitigation technology
availability of China in the regression analysis. Project type analysis is reported in Table 2.

Table 2. Project type analysis

Annual Number IT projects as percentage of
Number emission of TT Average size

Type of projects ducti . Number Annual (ktCO,e
% reductions projects of projects emission per year)

% % % reductions %
Hydro 50.40 36.28 3231 25.00 40.93 116.547
Wind 31.20 25.65 36.92 46.15 46.06 133.118
EE 5.40 4.52 8.72 62.96 83.69 135.383
Others 13.00 33.55 22.05 66.15 90.95 417.796
Total 100.00 100.00 100.00 39.00 60.96 161.897

From Table 2, Hydro and Wind are the two main CDM project types in China, account
for more than 81% projects. Hydro projects have the lowest rate of projects involving T'T,
only 25%. Though the TT rate of Wind projects drops in the recent years (Wang 2010), it still
apportions about 46%. The EE and the Other projects have the highest TT rate, more than
63% and 66% of the projects involving TT and respectively account for about 84% and 91%
of annual emission reductions. Except the high rate of TT in EE projects, the average size
of EE projects is not much different with Hydro and Wind projects. The average size of the
Other projects is significantly larger than Hydro, Wind and EE projects, tested by one-way
ANOVA, p < 0.05. The Other projects category contains some very large projects such as
HFCs and fossil fuel switch which all involve TT.

4

The EE projects include 25 EE own generation and 2 EE households projects. The rest 65 projects include 13
landfill gas, 12 biomass energy, 11 coal bed/mine methane, 8 fossil fuel switch, 7 NZO, 5 methane avoidance, 3
solar, 2 cement, 2 reforestation, 1 fugitive and 1 HFCs project. The four categories are classified with the limit of
the sample.
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In the end of 2012, 3,479 CDM projects in China are registered. There are 1,445 Wind
and 1,244 Hydro projects, which are 42% and 36% of the 3,479 projects. The other projects
are the 191 EE own generation projects, 132 solar projects and 121 biomass energy projects.
The rest projects are less than 100 in each project type. The Wind projects are significantly
growing in China. In the end of 2010, there were only 338 Wind projects registered. In 2011
and 2012, 477 and 473 Wind projects started their first CDM comment, and 274 and 833
Wind projects were registered.” The dynamic changes of Wind project located in China from
2005 t02012 are shown in Figure 1.

3.2.4. Form of ownership of Chinese participants

The CDM project involves the effect of the ownership of the project owners. According to
the entities from the Chinese side, they are classified into three basic types of ownerships
including SOEs, COEs and POEs. Two dummy variables are used to measure different own-
erships in the following regression analysis with COEs as the base category. If the project
is from one of the two categories except COEs, a value of ‘1’ is assigned, ‘0" otherwise. The
results of ownership analysis are reported in Table 3.

Table 3. Ownership analysis

Annual Number  TT projects as percentage of
Owner- Number emission of TT Average size

. of projects . . Number Annual (ktCO,e
ship % reductions projects of projects emission per year)

% % % reductions %
SOEs 73.40 73.15 80.51 42.78 61.52 161.343
COEs 17.60 11.73 9.23 20.45 29.48 107.867
POEs 9.00 15.12 10.26 44.44 82.71 272.069
Total 100.00 100.00 100.00 39.00 60.96 161.897

From Table 3, over 73% CDM project hosts are SOEs, accounting for the same amount
of annual emission reductions. Over 80% TT projects are hosted by SOEs. But the projects
hosted by POEs have the highest portion of projects involving TT, more than 44% and
accounting for 83% annual emission reductions. The average size of the projects hosted by
POEs is larger than projects hosted by SOEs, and significantly larger than projects hosted by
COEs, tested by one-way ANOVA, p < 0.1.

3.2.5. Foreign participants

In this research, all the 500 samples are the projects with at least one credit buyer. There are
184 projects which involve foreign consultants in this sample. In 105 projects, the foreign
consultants act as both the consultants and the credit buyers. There are 17 projects in which

> Data are collected from CDM pipeline. URL: http://cdmpipeline.org/
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the foreign participants act as project developers or financers.® Thirteen out of the 17 projects
hire foreign consultants, the rest 4 projects hire local consultants, and in two projects the
foreign consultants also act as credit buyers. All the 17 projects are classified into the category
of projects with foreign project developers. All samples are classified into the four categories.
They are consultants (including 68 projects), consultants and buyers (including 103 projects),
project developers (including 17 projects) and the Other projects (including 312 projects).
Three dummy variables are used to measure different foreign participants in the following
regression analysis with the Other 312 projects as the base category. If the project is from
one of the three categories except the Other projects, a value of ‘1’ is assigned, ‘0’ otherwise.
The results of foreign participant analysis are reported in Table 4.

Table 4. Foreign participant analysis

Annual Number TIT projects as percentage of
Foreign Number emission of TT Average size
reig of projects ducti . Number Annual (ktCO,e
participant % re uoctlons proé]ects of projects emission per year)
% % % reductions %
Consultant 13.60 17.70 16.41 47.06 81.46 210.709
Consultant——, ¢ 23.46 27.69 5243 70.46 184.370
and buyer
Project 3.40 6.61 6.67 76.47 93.42 314.936
developer
Other 62.40 52.23 49.23 30.77 45.64 135.500
projects
Total 100.00 100.00 100.00 39.00 60.96 161.897

Except the technology suppliers and credit buyers, there are about 38% of the projects
involve other types of foreign participants (consultants, consultants and buyers, and project
developers). These projects have higher TT shares than the Other projects, and the TT
projects in these three categories account for larger portions of emission reductions than
the Other projects. Especially the projects in consultants and project developers categor-
ies, the TT projects account for 81% and 93% of the annual emissions reductions in each
category. The average sizes of the project with foreign participants are much larger than
the Other projects.

3.2.6. Disparity of host regions

In the host country, the regions or provinces have different economic development level
and technology capabilities, which can influence TT in the projects. The GDP per capita
(in 10 thousand of RMB) and the GDP growth are used as the proxies of local economic
development, which are the average data of each province from 2006 to 2010.” The research

¢ In four of these 17 projects, the projects’ foreign developers are also the financers.

Data is collected from China Statistical Yearbook published on the website of National Bureau of Statistics of
China (http://www.stats.gov.cn/tjsj/ndsj/).
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and development (R&D) investment (the average percentage of R&D per GDP from 2006
to 20107) of each province and the ArCo technology indexes of each province® are used as
the proxies of local technology capabilities. The variable Similar in province which is the
natural log of the projects in number adopting the same type of technology in each province
is used as the proxy of local mitigation technology availability in provinces in the following
regression analysis.

In this paper, the CDM projects involve 30 regions/provinces in China. As National Bureau
of Statistics of China stated, all the regions/provinces can be classified into four economic
regions (NBSC 2011) according to their geographical locations, economic development and
institutional environment.’ The East is a region with a comparatively high level of economic
and institutional development. The West is a region with comparatively low level of economic
and institutional development. The development level of Midland is between the East and
West. And the Northeast is a region of traditional heavy industry and large-scale agricultural
production. There are 56% of the projects that are located in the West. The West region can be
further classified into two sub-regions, which are the Mid-west (including Inner Mongolia,
Guangxi, Chongqing, Sichuan, Guizhou, Yunnan and Shaanxi) and the Wild-west (includ-
ing Gansu, Xinjiang, Ningxia, Qinghai and Xizang). The results of host region analysis are
reported in Table 5 and Table 6.

Table 5. Host region analysis

Annual Number TT projects as percentage of
Number emission of TT Average size

Region of projects ducti . Number Annual (ktCO,e
9% reductions  projects  of projects emission per year)

% % % reductions %
Wild-west 12.80 10.46 11.79 35.94 54.40 132.334
Mid-west 42.80 36.02 35.90 32.71 42.00 136.262
East 20.40 30.64 28.72 54.90 87.23 243.136
Midland 16.40 15.13 14.36 34.15 60.32 149.398
Northeast 7.60 7.74 9.23 47.37 55.37 164.958
Total 100.00 100.00 100.00 39.00 60.96 161.897

From Table 5, more than 42% of the CDM projects are located in the Mid-west and account
for about 36% of the annual emission reductions. Only 20% of the projects are located in the
East but account for 31% of the annual emission reductions. More than one third of the TT

8 The ArCo technology index includes eight sub-indexes (al patens, a2 scientific articles, bl internet penetration,
b2 telephone penetration, b3 electricity consumption, cl tertiary science and engineering enrolment, ¢2 mean
years of schooling, c3 literacy rate) (Archibugi, Coco 2004). We can only acquire data of sub-indexes from 2009
and 2010. From the limited available data, we use the average of two years standardized indicators to compute
the local technology capability.

® NBSC (2011) stated that the East includes Beijing, Tianjin, Hebei, Shanghai, Jiangsu, Zhejiang, Fujian, Shandong,
Guangdong and Hainan; the Midland includes Shanxi, Anhui, Jiangxi, Henan, Hubei and Hunan; and the West
includes Inner Mongolia, Guangxi, Chongqing, Sichuan, Guizhou, Yunnan, Xizang, Shaanxi, Gansu, Qinghai,
Ningxia and Xinjiang; the Northeast includes Liaoning, Jilin and Heilongjiang.



5482 L. Xie et al. Technology transfer in Clean Development Mechanism (CDM) projects...

projects are located in the Mid-west, but the highest TT rates are in the East region. Over
54% of the projects in the East involve TT which account for 87% of the annual emission
reductions in this region. The average size of projects located in the East is much larger than
other regions.

Table 6. Regional disparity of China

China  Min. Max. East Mid-  North-  Mid-  Wild-

land east west west
GDP per capita 2.23 0.97 6.45 3.45 1.84 2.63 1.95 1.48
GDP growth 13.43 10.58 17.60 12.77 13.23 14.23 14.29 11.39
R&D 1.00 0.26 5.35 1.39 1.04 1.17 0.82 0.82
ArCo index 0.24 0.12 0.84 0.40 0.20 0.27 0.19 0.19

Similar in province 2.78 0.00 5.02 1.85 2.00 2.06 3.69 2.62

Table 6 shows the regional disparity of China in economic development, local technology
capabilities and local mitigation technology availability described by five variables. The GDP
per capital of the East is 3.45 which is significantly higher than all other four regions. The GDP
growth of the Wild-west is 11.39 which is significantly smaller than all other four regions.
The R&D investment of the Mid-west and the Wild-west are both 0.82 which is significantly
lower than other three regions. And the ArCo index of the East is 0.40 which is significantly
higher than all other four regions. In the opposite, the values of the Similar in the provinces
of the Mid-west and Wild-west are significantly larger than other three regions. All are tested
by one-way ANOVA, p < 0.001.

The dynamic changes of the distribution of Wind projects and the distribution of all
CDM projects in China are shown in Figure 1. Most of the 1,445 registered Wind projects are
located in Inner Mongolia, Hebei, Shandong, Liaoning, and Ningxia. The number of Wind
projects was growing very fast in these regions during 2011 and 2012. The Wind projects
located in other provinces are fewer than 100 in each province. Most of the registered CDM
projects are located in the Mid-west, the Wild-west, the Bohai Rim (Shandong, Hebei and
Liaoning) and Hunan province.

4. Results and analysis

Table 7 shows correlations among variables. All the bivariate correlations are lower than
the recommended 0.7 threshold. The variance inflation factors (VIFs) are below the
recommended ceiling of 10 (Cohen et al. 2003). The individual variables can be used in
the regression analysis.

The dependent variable has values of either ‘0’ or ‘1’ The logistic regression analysis
is used for the following regression analysis. The results are reported in Table 8.
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Table 9. Results of logistic regression analyses, with Wind projects only

Variables Model 6 Model 7 Model 8
Constant 4.372 (5.70) -2.777 (4.82) 5.159 (6.27)
Project sizes 0.262 (0.40) 0311 (0.40) 0.240 (0.41)
Small-scale projects -0.076 (1.23) -0.266 (1.24) -0.056 (1.22)
Ownerships: SOEs 0.565 (0.46) 0.681 (0.45) 0.562 (0.46)

POEs ~0.780 (1.02) ~0.799 (1.02) ~0.768 (1.01)
g‘;ﬂf;ﬁ?t frftrsﬁdpamsz 0210 (0.72) -0.248 (0.71) 0219 (0.72)
Ccrzgistutlfs;l;i:nd L175%%  (0.44) 0.921% (0.42) 1168  (0.44)
Project developers 0.406 (1.09) 0.375 (1.11) 0.419 (1.09)
GDP per capita 1.328* (0.73) 1.668** (0.82) 1.198 (0.85)
GDP growth ~0.290* (0.15) -0.248 (0.15) ~0.299* (0.16)
Similar -1.238%* (0.55) -1.358** (0.68)
R&D ~0.036 (0.56) ~0.069 (0.54) 0.010 (0.59)
i;’;:éﬁfg‘n(’bgy ~4.537 (6.09) ~6.871 (6.45) -3.692 (6.70)
Similar in province -0.308 (0.28) 0.109 (0.36)
Pseudo R? 0.2711 0.2519 0.2715
Correctly classified 77.95% 74.10% 78.59%

Notes: Standard errors are in parentheses; N = 500; * p < 0.10; ** p < 0.05; *** p < 0.01.

From Table 8, the results of Model 1 indicate that TT commonly increases with project sizes.
EE projects are significantly more likely to involve TT than Wind projects. TT is significantly
more likely to happen in the project hosted by SOEs and POEs than COEs. The projects with
foreign participants which act as consultants, both the consultants and credit buyers, and
the project developers are significantly more likely to involve TT. The projects hosted in the
regions with high GDP per capita are significantly more likely to involve TT, such as projects
in Chinese Eastern provinces. But the TT possibility is significantly negatively related to the
host province’s GDP growth rate. Of the five hypotheses, four are well supported by the results
of Model 1 except Hypothesis 5.

In Model 2, the variable Similar is added. The results of Model 1 are stable, except the
significance of project types which becomes weak. Similar is a variable which has stronger
influence on TT in CDM projects than project type. TT is significantly negatively related to
the number of projects using the same type of technology.

In Model 3, the R&D and Local technology capability are added. The results of Model 1 and
Model 2 are stable. The T'T possibility is significantly positively related to the R&D investment
of the host province, but significantly negatively related to Local technology capability.
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In Model 4, the variable Similar is substituted by Similar in province. The result of Model 1
and Model 2 are stable. The TT possibility is significantly negative related to Similar in province.
In Model 5, both Similar and Similar in province are added. The significance of Similar in
province becomes weak. Other results are stable.

In Table 9, the regression models only include 156 Wind projects. The relation between T'T
and Similar in province becomes not significant, but the Similar is still significantly related to T'T.

Robust tests are conducted. When the GDP per capita is substituted by log of GDP, log
of FD], or log of export and import, the results of the regression models are stable. And it is
shown in Model 1 that Hydro projects are significantly less inclined to involve T'T than Wind
projects. When the Local technology capability is substituted by the percentage of tertiary
educated local population, the results of the regression models are stable. Other influence of
regional disparity have also been considered, such as the percentage of fossil fuel in local energy
consumption, the local resource consumption (the log of energy consumption and the log of
water consumption), the local pollution control investment, and the local emission compliance
(the pollution control percentage of industrial wastewater discharge, industrial and domestic
emissions, industrial solid waste disposal, and domestic rubbish disposal).’® The variables are
added in the regression model, the results are still stable. TT is significantly positively related
to fossil fuel percentage and energy consumption, but negatively related to pollution control
investment, the pollution control percentage of industrial and domestic emissions, and the
pollution control percentage of industrial solid waste disposal. Four dummy variables East,
Northeast, Mid-west and Wild-west are used as the proxies of regional disparity, with Mid-
land as the base category. When other regional variables are substituted by these four dummy
variables, the regression results are still stable. It is shown that Hydro projects are significantly
less inclined and projects located in the East region are more inclined to involve TT.

5. Discussion

Project sizes are one of the main factors affecting TT in CDM projects. Large-scale projects
can obtain more financial support and have more opportunities in gaining investment to use
advanced mitigation technologies because large-scale projects can supply CERs more stead-
ily than small-scale projects. Globally, about 40% of CDM projects are small-scale projects,
about 25% of small-scale projects involve T'T and overall 40% of projects involve TT (Seres
et al. 2010; UNFCCC 2013). In China, only 25% are small-scale projects, 17% of small-scale
projects involve T'T, and the overall percentage of T'T is about 39% which is close to the global
level. The percentages of small-scale projects and its TT in China are comparatively low. This
means that the large entities in China are more likely to implement CDM projects and involve
TT than small entities. This also means that the mitigation potential of small-scale projects
is not fully explored in China. In small-scale CDM projects, the transaction costs of CDM
and T'T has a higher impact on its commercial viability than in large-scale projects at current

0" The average of five years’ data is used, which from 2006 to 2010. Most of the data is from China Statistical
Yearbook published on the website of National Bureau of Statistics of China. URL: http://www.stats.gov.cn/tjsj/
ndsj/. The fossil fuel consumption data is from China Energy Yearbook 2011.
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CER price (Das 2011; Dechezleprétre et al. 2008, 2009; Schneider et al. 2008). And CDM is
criticized for its project-by-project crediting process which is inefficient to avoid dangerous
climate change (Lewis 2010). To reduce the transaction costs of mitigation activities and in
response to these criticisms, bundling and programming are allowed in CDM (Lewis 2010).
But these forms of activities are not widely used in CDM. Till the end of June 2013, there
were only 220 programme activities registered and only 33 of them were located in China
(UNFCCC 2013). The increasing implementation of these reformed activities will help to
explore the mitigation potential of China. But it still needs flexible and diversiform emission
reductions. To maintain the integrity of the emission reduction credits in the more flexible
and diversiform crediting forms, the future mechanism should devote to the reduction of the
asymmetric information between the participants and regulator (MacKenzie, Ohndorf2012).

TT is different among CDM project types in China. EE projects are more likely to involve
TT than wind projects. This category includes the project types (EE own generation and EE
households projects) which are new in China, for more than 81% CDM projects in China are
Hydro and Wind projects. The technologies of these new types of projects are not available
in the local market or inefficient as foreign technologies. China is the main hydro technology
supplier for CDM projects in the world (Seres et al. 2010). Most of the hydro technologies
are locally available. The Hydro projects hosted in China do not incline to adopt foreign
technologies than other project types. There are still about 25% of Hydro projects involving
TT. This is the result of the efficiency, quality or other virtues of foreign technologies. Wind
projects are more likely to involve T'T than Hydro projects, but still less likely involve TT than
EE and Other projects. The large-scale wind farm plans and the local content requirements
of the Chinese government significantly spur the localization of wind turbine manufacture,
but the inferiority of components’ quality still troubles the local turbine providers in China
(Wang 2010). Hence, there are still about 46% of the Wind projects involving TT. The Other
projects category includes some very large projects, such as HFC and N,O projects. But it
doesn’t show that the project types have any significant influence on TT in CDM projects.
There are about 66% of projects in this category involving TT for their large project sizes,
not for their project types. The influence of project types becomes weak when the variable
Similar is added into the regression model. Similar is a proxy of local mitigation technologies
availability of the 15 project types in our sample. It shows that TT is significantly negatively
related with the number of projects in the same type. The more projects are implemented,
the later projects in this type are more inclined to use local technology, especially for wind
projects which grow very fast in China. The GHG mitigation potential of EE and Other project
types have not been fully explored in China. Giving policy support of TT in these project
types will help explore the mitigation potential. When the number of projects of certain
types is small, the policies, such as tax relief for these projects or lowering tariff on foreign
equipment, will help spur their development and increase the possibility of involving TT.
When the number of projects in this type is growing, policies, such as the requirements of
local content levels or the use of local equipment, will help spur the localization of foreign
advanced technologies and promote local technology diffusion.

The form of ownership of Chinese participants is a significant factor which influences TT
in CDM projects in China. Projects hosted by SOEs and POEs are more likely to involve TT
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than COEs. Most SOEs are very large and in a monopoly position nationally or locally. They
have advantages in financing mitigation activities (Xu et al. 2012; Zeng et al. 2012), gaining
support and resources from the government, and obtaining investment and long term loans,
which make them more capable to involve TT than POEs. POEs can gain the least support
from the government and banks, but they are more likely to involve TT than COEs. There are
only 9% of the 500 CDM projects hosted by POEs and only 20 of them involve TT. It is hard
to exclude that these projects may actually be very special and they may be hosted by POEs
which have some similar attributes as SOE, e.g. some EE and cement projects are hosted by
large-scale POEs. The advantages of SOEs cannot be learned entirely by other enterprises.
POEs and COE:s should implement mitigation projects according to their actual needs and
capabilities. If the government supports the mitigation activities according to the importance
and actual need of projects other than enterprise’s ownership, the results will be better for
both mitigation activities and public resources efficiency. Nearly three quarters of the CDM
projects in China are hosted by SOEs. The participations of non-SOEs in mitigation activities
are insufficient. The institutional and market infrastructure which inspire both SOEs and
non-SOEs are very important to promote economic developments in China, and are also
important to fully explore the mitigation potential of China.

In addition to the credit buyers, some types of foreign participants are important to
increase TT possibility in bilateral CDM projects, which are foreign consultants, both con-
sultants and buyers, and project developers. The entities from the Annex I countries which
participate in CDM projects more than being credit buyers in these ways, cannot only promote
the transfer of advanced mitigation technologies to developing countries, but also reduce
the asymmetric information between CER buyers and suppliers. It is good for enhancing the
environmental integrity of the CER suppliers, but may increase the risk of losing control of
the integrity of the CER buyers and widening the information gaps between the participants
and regulators. Today, only Chinese or Chinese holding companies can be the host of CDM
projects in China (NDRC et al. 2005, 2011). The Chinese government should encourage
additional foreign participants to engage in mitigation activities in China, but should also
enhance their abilities to supervise these activities.

The projects located in the developed regions, such as Chinese Eastern provinces, can
easily involve TT. The general explanations are that the developed regions have better fin-
ancial ability to support the utilization of foreign technologies, have better ability to access
the information of these foreign technologies, are much easier to access capital, gain more
support from the government for their environmental conservation activities, and even have
better local technology capabilities which facilitates the use of foreign technologies than
other regions (Zeng et al. 2010a, b). However, additional findings have been obtained in this
research. The high level of economic development indeed can increase the possibility of TT
in CDM projects. But high economic growth may reduce this possibility. This might be for
the reason that the high economic growth is earned by increasingly investing resources in
economic growth and reducing the investment of resources in environmental conservation.
The local technology capability in China is in a relatively high level which can reduce the
possibility of TT, because the technologies are already available locally. But the R&D invest-
ment is still one of the positive factors that influence TT in CDM projects. The influence
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of Similar in province on TT is much weaker than Similar. This implies that the mitigation
technologies are diffused at the country level rather than the province level, though it might
be diffused at the province level first, such as the number of Wind projects first increases in
Inner Mongolia then in the whole country as shown in Figure 1. In general, the advantages
of the developed regions cannot be copied by all other local governments and enterprises of
the undeveloped regions, which are limited by their geographical locations, technology cap-
ability, as well as economic and institutional development (Xu et al. 2012). Cooperating with
companies or institutions from developed regions is a good way of CDM project hosts from
other regions to take advantage of economic, technological and institutional development of
the developed regions. The cooperation of different regions can help explore the mitigation
potential of undeveloped regions and promote the mitigation technology diffusion in China.

Conclusion

This article focused on GHG mitigation technologies transferred by the CDM in China. China
as one of the biggest developing countries with fast economic growth plays a significant role
in GHG mitigation. Technology is an important and irreplaceable factor in striking a balance
between economic development and environmental conservation. The Chinese government
has tried its best to promote the mitigation of TT to China.

CDM project characteristics (such as project sizes, project types, the form of ownership
of Chinese participants, and the participation of foreign companies) and the characteristics
of host regions (such as economic development levels, local technology capabilities, and local
mitigation technologies availability) can affect the possibility of TT in CDM projects. The
projects in large sizes, of comparatively new project types (like EE own generation and EE
households projects), hosted by SOEs, or with foreign participants (such as foreign consultant
and project developer), are more likely to involve TT. It was clear that the projects located in
the comparatively-developed regions such as Eastern China are more likely to involve TT than
in other regions, because of their advantages in economic development and R&D investment.

In addition to the above results, three lessons were identified. First, the non-SOEs rarely
participate in mitigation activities in China. More than 73% of CDM projects were hosted by
SOEs. The non-SOE:s are significantly growing in China, which nearly 72% of the industrial
outputs were produced by non-SOEs in 2008 (NBSC 2009). If mitigation activities of non-SOEs
are supported by the government policies and banks equally as SOEs, these activities and techno-
logy transfer of non-SOEs will immensely be spurred. Second, the mitigation potential of CDM
projects in EE and Other projects categories was not fully explored in China. More than 81% of
CDM projects in China were Hydro and Wind projects with only 18% of CDM projects being
EE and Other projects. The mitigation potential of these CDM projects can extensively be ex-
plored by the transfer, utilization and development of new mitigation technologies. Third, some
projects are growing very fast and the technologies are widely diffused and localized in China,
such as Wind projects. It is important to develop mitigation technologies locally and promote
the mitigation activities, but the Wind projects in recent years are growing too fast in China
(Li 2012). The rate of abandoned wind energy is very high, which is about 11.12% on average
and about 22.99% in Inner Mongolia at the end of 2011 in official documents (Li 2012), and is
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unofficially estimated as high as 40% to 50% in the middle of 2012 (Tong 2012). The current
crisis of the photovoltaic industry (Liu 2012) and the recent deficit of wind turbine manufac-
ture industry combining with the high rate of abandoned wind energy in China demonstrate
that with the absence of general plans and industrial regulations on the mitigation activities,
the fast growth rate can end in tragedy. When the government signals the policy preference
on mitigation technologies and green energy, the capital will flow into these industries and
trigger rapid growth in these industries, which may result in overcapacity and industry crises.
If the government has not prepared for the fast growth rate and no general plan to regulate the
growth, the faster the growth, the more serious the crises it will trigger.

Other developing countries can learn from China. First, the mitigation activities should
cooperate with the country’s resource endowment and industrial development. Before the
implementation of CDM projects, the Chinese government has invested a lot of money in
investigating and exploiting hydro resource. The CDM helps further explore the mitigation
potential of hydro power in China. If the country has no such resource endowment or has no
adequate local technology capability to use the mitigation technology, the CDM cannot help
much to explore the mitigation potential of the country just using CER income or TT. Second,
the implementation of mitigation activities should accommodate the country’s development. The
expansion of large wind farms in China is much beyond the absorption capability of the Chinese
market. The CDM does support the development of local mitigation activities, but it cannot
support the development of the whole industry of a country, such as wind energy in China.

CDM was criticized for its problems in excluding new projects, its inefficiency in GHG
emission reductions, its insufficiency in supporting sustainable development, and its negative
effects on the development of domestic low carbon policies in developing countries and the
low-carbon transformation in developed countries (Lewis 2010; Vasa, Neuhoff 2011). Some
new mechanisms need to be effective, encourage mitigation actions, eliminate bottlenecks
and bureaucracy, and maintain the integrity of emission reduction credits (Lewis 2010).
When the new mechanisms are not established and matured, CDM will still play a significant
role in GHG emission reduction in its present or reformed structures (Bakker et al. 2011).

Further research is required in several areas. Some factors which may have important
influence on TT are not sufficiently discussed in our study, such as the regulation of local
government on environmental conservation activities, the regional disparity of institutional
development, the technology capability of project owners with different ownerships. Local
mitigation technology capability is not directly measured only using the number of similar
projects as a crude proxy, and it has not been sufficiently discussed in this study. Besides these
issues, improving the efficiency of TT in/by CDM and the reforming of CDM are interesting
issues which need to be explored in further studies.

Acknowledgements

We acknowledge the helpful comments and suggestions given by two anonymous reviewers
which substantially improved this article. This research is supported by the National Natural
Science Foundation of China (Grant No. 71025006, 71373161, 71390525), and the Ministry
of Education of China (Grant No. 20120073110030).



5492 L. Xie et al. Technology transfer in Clean Development Mechanism (CDM) projects...

References

ADB. 2002. The development of private enterprise in the People’s Republic of China. Manila: Asian Devel-
opment Bank.180 p.

Allen, F; Qian, J; Qian, M. 2005. Law, finance, and economic growth in China, Journal of Financial
Economics 77(1): 57-116. http://dx.doi.org/10.1016/j.jfineco.2004.06.010

Archibugi, D.; Coco, A. 2004. A new indicator of technological capabilities for developed and developing
countries (ArCo), World Development 32(4): 629-654.
http://dx.doi.org/10.1016/j.worlddev.2003.10.008

Bai, C. E; Li, D. D; Tao, Z.; Wang, Y. 2000. A multitask theory of state enterprise reform, Journal of
Comparative Economics 28(4): 716-738. http://dx.doi.org/10.1006/jcec.2000.1681

Bai, C. E;; Lu, J; Tao, Z. 2006. The multitask theory of state enterprise reform: empirical evidence from
China, The American Economic Review 96(2): 353-357. http://dx.doi.org/10.1257/000282806777212125

Bakker, S.; Haug, C.; Van Asselt, H.; Gupta, J.; Saidi, R. 2011. The future of the CDM: same same, but
differentiated?, Climate Policy 11(1): 752-767. http://dx.doi.org/10.3763/cpol.2009.0035

Brandt, L.; Li, H. 2003. Bank discrimination in transition economies: ideology, information, or incentives?,
Journal of Comparative Economics 31(3): 387-413. http://dx.doi.org/10.1016/S0147-5967(03)00080-5

Carney, M.; Shapiro, D.; Tang, Y. 2009. Business group performance in China: ownership and temporal
considerations, Management and Organization Review 5(2): 167-193.
http://dx.doi.org/10.1111/j.1740-8784.2009.00139.x

Cohen, J.; Cohen, P.; West, S. G.; Aiken, L. S. 2003. Applied multiple regression/correlation analysis for the
behavioral sciences. 3" ed. Mahwah, New Jersey: Lawrence Erlbaum Associates. 703 p.

Das, K. 2011. Technology transfer under the Clean Development Mechanism: an empirical study of 1000
CDM projects, The Governance of Clean Development Working Paper Series. UK: University of East
Anglia. http://dx.doi.org/10.2139/ssrn.1887727

Dechezleprétre, A.; Glachant, M.; Méniére, Y. 2008. The Clean Development Mechanism and the inter-
national diffusion of technologies: an empirical study, Energy Policy 36(4): 1273-1283.
http://dx.doi.org/10.1016/j.enpol.2007.12.009

Dechezleprétre, A.; Glachant, M.; Méniére, Y. 2009. Technology transfer by CDM projects: a comparison
of Brazil, China, India and Mexico, Energy Policy 37(2): 703-711.
http://dx.doi.org/10.1016/j.enpol.2008.10.007

Démurger, S. 2001. Infrastructure development and economic growth: an explanation for regional dis-
parities in China?, Journal of Comparative Economics 29(1): 95-117.
http://dx.doi.org/10.1006/jcec.2000.1693

Doranova, A.; Costa, L; Duysters, G. 2010. Knowledge base determinants of technology sourcing in Clean
Development Mechanism projects, Energy Policy 38(10): 5550-5559.
http://dx.doi.org/10.1016/j.enpol.2010.04.055

Gangale, E; Mengolini, A. 2011. CDM contribution to RES penetration in the power generation sector of
China and India, International Journal of Sustainable Development and World Ecology 18(4): 283-290.
http://dx.doi.org/10.1080/13504509.2011.553354

Gregory, N. E; Tenev, S.; Wagle, D. M. 2000. China’s emerging private enterprises: prospects for the New
Century. Washington, D.C.: International Finance Corporation. 82 p.

Haites, E.; Duan, M.; Seres, S. 2006. Technology transfer by CDM projects, Climate Policy 6(3): 327-344.
http://dx.doi.org/10.3763/cpol.2006.0621

Halsnaes, K.; Garg, A. 2011. Assessing the role of energy in development and climate policies — conceptual
approach and key indicators, World Development 39(6): 987-1001.
http://dx.doi.org/10.1016/j.worlddev.2010.01.002

IPCC. 2000. Methodological and technological issues in technology transfer. 1* ed. Cambridge, UK: Cam-
bridge University Press. 450 p.


http://dx.doi.org/10.1016/j.jfineco.2004.06.010
http://dx.doi.org/10.1016/j.worlddev.2003.10.008
http://dx.doi.org/10.1006/jcec.2000.1681
http://dx.doi.org/10.1257/000282806777212125
http://dx.doi.org/10.3763/cpol.2009.0035
http://dx.doi.org/10.1016/S0147-5967(03)00080-5
http://dx.doi.org/10.1111/j.1740-8784.2009.00139.x
http://dx.doi.org/10.2139/ssrn.1887727
http://dx.doi.org/10.1016/j.enpol.2007.12.009
http://dx.doi.org/10.1016/j.enpol.2008.10.007
http://dx.doi.org/10.1006/jcec.2000.1693
http://dx.doi.org/10.1016/j.enpol.2010.04.055
http://dx.doi.org/10.1080/13504509.2011.553354
http://dx.doi.org/10.3763/cpol.2006.0621
http://dx.doi.org/10.1016/j.worlddev.2010.01.002

Technological and Economic Development of Economy, 2013, 19(Supplement 1): $471-8495  S493

Jefferson, G. H.; Su, J. 2006. Privatization and restructuring in China: evidence from shareholding own-
ership, 1995-2001, Journal of Comparative Economics 34(1): 146-166.
http://dx.doi.org/10.1016/j.jce.2005.11.008

Kanbur, R.; Zhang, X. 2005. Fifty years of regional inequality in China: a journey through central planning,
reform, and openness, Review of Development Economics 9(1): 87-106.
http://dx.doi.org/10.1111/j.1467-9361.2005.00265.x

Kim, S. K;; Lee, B. G; Park, B. S.; Oh, K. S. 2011. The effect of R&D, technology commercialization cap-
abilities and innovation performance, Technological and Economic Development of Economy 17(4):
563-578. http://dx.doi.org/10.3846/20294913.2011.603481

Kirkman, G. A ; Seres, S.; Haites, E.; Spalding-Fecher, R. 2013. Benefits of the Clean Development Mech-
anism 2012. [online], [cited 20 February 2013]. Available from Internet: http://cdm.unfccc.int/about/
dev_ben/ABC_2012.pdf

Kornai, J. 1986. The Hungarian reform process: visions, hopes, and reality, Journal of Economic Literature
24(4): 1687-1737.

Kung, J. K; Lin, Y. 2007. The decline of township-and-village enterprises in China’s economic transition,
World Development 35(4): 569-584. http://dx.doi.org/10.1016/j.worlddev.2006.06.004

LaRovere, E. L; Pereira, A. S.; Simdes, A. F. 2011. Biofuels and sustainable energy development in Brazil,
World Development 39(6): 1026-1036. http://dx.doi.org/10.1016/j.worlddev.2010.01.004

Lewis, J. I. 2010. The evolving role of carbon finance in promoting renewable energy development in
China, Energy Policy 38(6): 2875-2886. http://dx.doi.org/10.1016/j.enpol.2010.01.020

Li, H.;; Zhou, L. A. 2005. Political turnover and economic performance: the incentive role of personnel
control in China, Journal of Public Economics 89(9): 1743-1762.
http://dx.doi.org/10.1016/j.jpubeco.2004.06.009

Li, J. 2012. China Wind Power Outlook 2012. Beijing, China: China Environmental Science Publisher. 99 p.

Lin, Y. M.; Zhu, T. 2001. Ownership restructuring in Chinese state industry: an analysis of evidence on
initial organizational changes, The China Quarterly 166: 305-341.
http://dx.doi.org/10.1017/S000944390100016X

Liu, Y. 2012, August 13,2012. Photovoltaic industry powering ahead, China Daily [online], [cited 9 October
2012]. Available from Internet: http://www.chinadaily.com.cn/cndy/2012-08/13/content_15669054.
htm

MacKenzie, I. A.; Ohndorf, M. 2012. Optimal monitoring of credit-based emissions trading under asym-
metric information, Journal of Regulatory Economics 42(2): 180-203.
http://dx.doi.org/10.1007/s11149-012-9196-1

Marconi, D.; Sanna-Randaccio, F. 2011. Global corporations, CDM and technology transfer to China, in
Proc. of the International Workshop on “Foreign Direct Investment and Climate Change: New Research
Directions” (ICCG-2011), 7-8 October, 2011, Island of San Giorgio Maggiore, Venice, Italy.

NBSC. 2009. The Constituent Ratios of State-owned and Non-state-owned Industrial Enterprises in
Recent Years [online], [cited 9 October 2012]. Beijing, China: National Bureau of Statistics of China.
Available from Internet: http://www.stats.gov.cn/was40/reldetail.jsp?docid=402602506

NBSC. 2011. The East, West, Midland and Northeast of China [online], [cited 12 February 2012]. Beijing,
China: National Bureau of Statistics of China. Available from Internet: http://www.stats.gov.cn/tjzs/
t20110613_402731597.htm

NDRC; MOST; MOFA; MOE. 2005. Measures for Operation and Management of Clean Development
Mechanism Projects in China [online], [cited 9 October 2012]. Beijing, China: National Development
and Reform Commission, Ministry of Science and Technology, Ministry of Foreign Affairs, Ministry of
Finance. Available from Internet: http://www.sdpc.gov.cn/zcfb/zcfbl/zctbl2005/t20051206_52626.htm

NDRC; MOST; MOFA; MOE. 2011. Measures for Operation and Management of Clean Development
Mechanism Projects in China [online], [cited 9 October 2012]. Revised ed. Beijing, China: Na-
tional Development and Reform Commission, Ministry of Science and Technology, Ministry of


http://dx.doi.org/10.1016/j.jce.2005.11.008
http://dx.doi.org/10.1111/j.1467-9361.2005.00265.x
http://dx.doi.org/10.3846/20294913.2011.603481
http://cdm.unfccc.int/about/dev_ben/ABC_2012.pdf
http://cdm.unfccc.int/about/dev_ben/ABC_2012.pdf
http://dx.doi.org/10.1016/j.worlddev.2006.06.004
http://dx.doi.org/10.1016/j.worlddev.2010.01.004
http://dx.doi.org/10.1016/j.enpol.2010.01.020
http://dx.doi.org/10.1016/j.jpubeco.2004.06.009
http://dx.doi.org/10.1017/S000944390100016X
http://www.chinadaily.com.cn/cndy/2012-08/13/content_15669054.htm
http://www.chinadaily.com.cn/cndy/2012-08/13/content_15669054.htm
http://dx.doi.org/10.1007/s11149-012-9196-1
http://www.stats.gov.cn/was40/reldetail.jsp?docid=402602506
http://www.stats.gov.cn/tjzs/t20110613_402731597.htm
http://www.stats.gov.cn/tjzs/t20110613_402731597.htm
http://www.sdpc.gov.cn/zcfb/zcfbl/zcfbl2005/t20051206_52626.htm

5494 L. Xie et al. Technology transfer in Clean Development Mechanism (CDM) projects...

Foreign Affairs, Ministry of Finance. Available from Internet: http://www.gov.cn/flfg/2011-09/22/
content_1954044.htm

Nee, V. 1992. Organizational dynamics of market transition: hybrid forms, property rights, and mixed
economy in China, Administrative Science Quarterly 37(1): 1-27. http://dx.doi.org/10.2307/2393531

Nolan, P. 2001. China and the global economy: national champions, industrial policy and the big business
revolution. Basingstoke, UK: Palgrave Macmillan. http://dx.doi.org/10.1057/9780230524101

Olsen, K. H. 2007. The Clean Development Mechanism’s contribution to sustainable development: a
review of the literature, Climatic Change 84(1): 59-73. http://dx.doi.org/10.1007/s10584-007-9267-y
Peng, M. W;; Tan, J.; Tong, T. W. 2004. Ownership types and strategic groups in an emerging economy,
Journal of Management Studies 41(7): 1105-1129. http://dx.doi.org/10.1111/j.1467-6486.2004.00468.x

Poncet, S.; Steingress, W.; Vandenbussche, H. 2010. Financial constraints in China: firm-level evidence,
China Economic Review 21(3): 411-422. http://dx.doi.org/10.1016/j.chieco.2010.03.001

Pyke, D.; Robb, D.; Farley, J. 2000. Manufacturing and supply chain management in China: a survey of
state-, collective-, and privately-owned enterprises, European Management Journal 18(6): 577-589.
http://dx.doi.org/10.1016/S0263-2373(00)00051-7

Qi, G. Y;; Zeng, S. X.; Li, X. D.; Tam, C. M. 2012. Role of internalization process in defining the relation-
ship between ISO 14001 certification and corporate environmental performance, Corporate Social
Responsibility and Environmental Management 19(3): 129-140. http://dx.doi.org/10.1002/csr.258

Ralston, D. A ; Terpstra-Tong, J.; Terpstra, R. H.; Wang, X.; Egri, C. 2006. Today’s state-owned enterprises
of China: are they dying dinosaurs or dynamic dynamos?, Strategic Management Journal 27(9):
825-843. http://dx.doi.org/10.1002/smj.545

Reynolds, T. W. 2012. Institutional determinants of success among forestry-based carbon sequestration
projects in Sub-Saharan Africa, World Development 40(3): 542-554.
http://dx.doi.org/10.1016/j.worlddev.2011.09.001

Richerzhagen, C.; Scholz, I. 2008. China’s capacities for mitigating climate change, World Development
36(2): 308-324. http://dx.doi.org/10.1016/j.worlddev.2007.06.010

Schneider, M.; Holzer, A.; Hoffmann, V. H. 2008. Understanding the CDM’s contribution to technology
transfer, Energy Policy 36(8): 2930-2938. http://dx.doi.org/10.1016/j.enpol.2008.04.009

Seres, S.; Haites, E. 2008. Analysis of Technology Transfer in CDM Projects [online], [cited 15 June 2011].
Available from Internet: http://cdm.unfccc.int/Reference/Reports/T Treport/T Trep08.pdf

Seres, S.; Haites, E.; Murphy, K. 2009. Analysis of technology transfer in CDM projects: an update, Energy
Policy 37(11): 4919-4926. http://dx.doi.org/10.1016/j.enpol.2009.06.052

Seres, S.; Haites, E.; Murphy, K. 2010. The Contribution of the Clean Development Mechanism under the
Kyoto Protocol to Technology Transfer [online], [cited 15 June 2011]. Available from Internet: http://
cdm.unfccc.int/Reference/Reports/TTreport/TTrep10.pdf

Streimikiene, D.; Esekina, B. 2008. EU pollution reduction strategies and their impact on atmospheric
emissions in Lithuania, Technological and Economic Development of Economy 14(2): 162-170.

Tébar Less, C.; McMillan, S. 2005. Achieving the successful transfer of environmentally sound technologies:
trade-related aspects, OECD Trade and Environment Working Papers No. 2005-02. OECD, Paris. 38 p.

Tong, K. 2012, June 6, 2012. The rate of abandoned wind energy is as high as 50% - it should be incor-
porated into the power grid, Securities Times of China [online], [cited 20 July 2013]. Available from
Internet: http://epaper.stcn.com/paper/zqsb/html/2012-06/06/content_376220.htm

UNFCCC. 2013. CDM Insights [online], [cited 20 July 2013]. Available from Internet: http://cdm.unfccc.
int/Statistics/Public/index.html

Vasa, A.; Neuhoff, K. 2011. The Role of CDM Post 2012: carbon pricing for low-carbon investment project.
Berlin: Climate Policy Initiative, Deutsches Institut fiir Wirtschaftsforschung. 36 p.


http://www.gov.cn/flfg/2011-09/22/content_1954044.htm
http://www.gov.cn/flfg/2011-09/22/content_1954044.htm
http://dx.doi.org/10.2307/2393531
http://dx.doi.org/10.1057/9780230524101
http://dx.doi.org/10.1007/s10584-007-9267-y
http://dx.doi.org/10.1111/j.1467-6486.2004.00468.x
http://dx.doi.org/10.1016/j.chieco.2010.03.001
http://dx.doi.org/10.1016/S0263-2373(00)00051-7
http://dx.doi.org/10.1002/csr.258
http://dx.doi.org/10.1002/smj.545
http://dx.doi.org/10.1016/j.worlddev.2011.09.001
http://dx.doi.org/10.1016/j.worlddev.2007.06.010
http://dx.doi.org/10.1016/j.enpol.2008.04.009
http://cdm.unfccc.int/Reference/Reports/TTreport/TTrep08.pdf
http://dx.doi.org/10.1016/j.enpol.2009.06.052
http://cdm.unfccc.int/Reference/Reports/TTreport/TTrep10.pdf
http://cdm.unfccc.int/Reference/Reports/TTreport/TTrep10.pdf
http://epaper.stcn.com/paper/zqsb/html/2012-06/06/content_376220.htm
http://cdm.unfccc.int/Statistics/Public/index.html
http://cdm.unfccc.int/Statistics/Public/index.html

Technological and Economic Development of Economy, 2013, 19(Supplement 1): $471-8495  S495

Wang, B. 2010. Can CDM bring technology transfer to China? An empirical study of technology transfer in
China’s CDM projects, Energy Policy 38(5): 2572-2585. http://dx.doi.org/10.1016/j.enpol.2009.12.052

Ward, P; Shively, G. 2011. Vulnerability, income growth and climate change, World Development 40(5):
916-927. http://dx.doi.org/10.1016/j.worlddev.2011.11.015

Xia, J.; Li, S.; Long, C. 2009. The transformation of collectively owned enterprises and its outcomes in China,
2001-05, World Development 37(10): 1651-1662. http://dx.doi.org/10.1016/j.worlddev.2009.03.007

Xin, K. R.; Pearce, J. L. 1996. Guanxi: connections as substitutes for formal institutional support, Academy
of Management Journal 39(6): 1641-1658. http://dx.doi.org/10.2307/257072

Xu, X. D;; Zeng, S. X.; Tam, C. M. 2012. Stock market’s reaction to disclosure of environmental violations:
evidence from China, Journal of Business Ethics 107(2): 227-237.
http://dx.doi.org/10.1007/s10551-011-1035-2

Zeng, S. X.; Xie, X. M.; Tam, C. M. 2010a. Evaluating innovation capabilities for science parks: a system
model, Technological and Economic Development of Economy 16(3): 397-413.
http://dx.doi.org/10.3846/tede.2010.25

Zeng, S. X.; Xie, X. M.; Tam, C. M. 2010b. Relationship between cooperation networks and innovation per-
formance of SMEs, Technovation 30(3): 181-194. http://dx.doi.org/10.1016/j.technovation.2009.08.003

Zeng, S. X;; Xu, X. D,; Yin, H. T; Tam, C. M. 2012. Factors that drive Chinese listed companies in
voluntary disclosure of environmental information, Journal of Business Ethics 109(3): 309-321.
http://dx.doi.org/10.1007/s10551-011-1129-x

Linna XIE. A PhD student in Antai School of Management at Shanghai Jiaotong University, China. She
has received her Master’s degree in 2010 and passed the PMP certification in 2008. She has published
four chapters in An Experimental Course in Project Management by China Renmin University Press in
2010. Research interests include technology management, project management.

Saixing ZENG. Doctor, Head and Professor in Antai School of Management at Shanghai Jiaotong Uni-
versity, China. As a researcher in Technology Management and related fields, he has been in charge of
a large number of research projects, and has published more than 100 journal and conference papers,
books, and reports on technology management and project management. Research interests include
technology management, project management.

Hailiang ZOU. A PhD student in Antai School of Management at Shanghai Jiaotong University, China.
He has received his Master’s degree in 2009. He has been involved in two research projects supported by
the National Natural Science Foundation of China. Research interests include technology management,
environmental management.

Vivian W. Y. TAM. Doctor, A Senior Lecturer in School of Computing, Engineering and Mathematics at
University of Western Sydney, Australia. She has received her PhD in City University of Hong Kong. She
is a Principal Supervisor for doctoral projects, and has published more than 160 international refereed
journal papers. Research interests include environmental management, sustainable construction.

Zhenhua WU. A graduated student in Antai School of Management at Shanghai Jiaotong University, China.
He has received his Master’s degree in 2011. He is currently working in the China Securities Depository
and Clearing Corporation Limited. He is responsible for the technical development and maintenance of
the security depository and clearing system. Research interests include project management.


http://dx.doi.org/10.1016/j.enpol.2009.12.052
http://dx.doi.org/10.1016/j.worlddev.2011.11.015
http://dx.doi.org/10.1016/j.worlddev.2009.03.007
http://dx.doi.org/10.2307/257072
http://dx.doi.org/10.1007/s10551-011-1035-2
http://dx.doi.org/10.3846/tede.2010.25
http://dx.doi.org/10.1016/j.technovation.2009.08.003
http://dx.doi.org/10.1007/s10551-011-1129-x

	OLE_LINK1
	OLE_LINK2
	_GoBack
	_GoBack
	_To_view_the
	OLE_LINK3
	OLE_LINK4
	OLE_LINK5
	OLE_LINK6
	OLE_LINK9
	OLE_LINK10
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_ENREF_28
	_ENREF_29
	_ENREF_30
	_ENREF_31
	_ENREF_32
	_ENREF_33
	_ENREF_34
	_ENREF_35
	_ENREF_36
	_ENREF_37
	OLE_LINK4
	OLE_LINK11
	OLE_LINK12
	OLE_LINK3
	OLE_LINK2
	OLE_LINK1
	_Ref298935281
	_GoBack
	_Ref299371606
	_Ref298778996
	_Ref298800739
	_Ref298891991
	_Ref298951405
	_ENREF_2
	_ENREF_3
	_ENREF_5
	_ENREF_6
	_ENREF_9
	_ENREF_10
	_ENREF_16
	_ENREF_18
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_ENREF_30
	_ENREF_31
	_ENREF_32
	_ENREF_33
	_ENREF_38
	_ENREF_39
	_ENREF_45
	_ENREF_51
	_ENREF_52
	_ENREF_53
	_ENREF_54
	_ENREF_57
	_ENREF_58
	_ENREF_59
	_ENREF_61
	_ENREF_65
	_ENREF_67
	_ENREF_69
	_ENREF_70
	_ENREF_71
	_ENREF_73
	_ENREF_76
	_ENREF_78
	_ENREF_80
	_Hlk313888313
	OLE_LINK4
	OLE_LINK5
	OLE_LINK3
	OLE_LINK2
	OLE_LINK25
	OLE_LINK26
	OLE_LINK39
	OLE_LINK40
	OLE_LINK41
	OLE_LINK42
	OLE_LINK29
	OLE_LINK30
	OLE_LINK43
	OLE_LINK44
	OLE_LINK21
	OLE_LINK22
	OLE_LINK7
	OLE_LINK8
	OLE_LINK5
	OLE_LINK6
	OLE_LINK11
	OLE_LINK12
	OLE_LINK13
	OLE_LINK14
	OLE_LINK35
	OLE_LINK36
	OLE_LINK23
	OLE_LINK24
	OLE_LINK19
	OLE_LINK20
	OLE_LINK33
	OLE_LINK34
	OLE_LINK37
	OLE_LINK38
	OLE_LINK1
	OLE_LINK2
	OLE_LINK178
	OLE_LINK255
	OLE_LINK53
	OLE_LINK104
	OLE_LINK103
	OLE_LINK89
	OLE_LINK126
	OLE_LINK47
	OLE_LINK9
	OLE_LINK127
	OLE_LINK129
	OLE_LINK271
	OLE_LINK272
	OLE_LINK273
	OLE_LINK270
	OLE_LINK153
	OLE_LINK182
	OLE_LINK183
	OLE_LINK184
	OLE_LINK268
	OLE_LINK269
	OLE_LINK185
	OLE_LINK38
	OLE_LINK39
	OLE_LINK4
	OLE_LINK149
	OLE_LINK461
	OLE_LINK462
	OLE_LINK378
	OLE_LINK282
	OLE_LINK283
	OLE_LINK3
	OLE_LINK6
	OLE_LINK13
	OLE_LINK358
	OLE_LINK359
	OLE_LINK179
	OLE_LINK190
	OLE_LINK180
	OLE_LINK224
	OLE_LINK225
	OLE_LINK226
	OLE_LINK228
	OLE_LINK229
	OLE_LINK356
	OLE_LINK286
	OLE_LINK7
	OLE_LINK352
	OLE_LINK353
	OLE_LINK45
	OLE_LINK305
	OLE_LINK290
	OLE_LINK230
	OLE_LINK189
	OLE_LINK187
	OLE_LINK188
	OLE_LINK19
	OLE_LINK231
	OLE_LINK232
	OLE_LINK233
	OLE_LINK234
	OLE_LINK235
	OLE_LINK236
	OLE_LINK357
	OLE_LINK463
	OLE_LINK467
	OLE_LINK360
	OLE_LINK362
	OLE_LINK363
	OLE_LINK371
	OLE_LINK369
	OLE_LINK370
	OLE_LINK368
	OLE_LINK49
	OLE_LINK50
	OLE_LINK132
	OLE_LINK162
	OLE_LINK105
	OLE_LINK130
	OLE_LINK376
	OLE_LINK377
	OLE_LINK321
	OLE_LINK15
	OLE_LINK48
	OLE_LINK254
	OLE_LINK256
	OLE_LINK257
	OLE_LINK258
	OLE_LINK259
	OLE_LINK323
	OLE_LINK324
	OLE_LINK329
	OLE_LINK330
	OLE_LINK325
	OLE_LINK326
	OLE_LINK327
	OLE_LINK266
	OLE_LINK341
	OLE_LINK342
	OLE_LINK343
	OLE_LINK344
	OLE_LINK345
	OLE_LINK346
	OLE_LINK347
	OLE_LINK348
	OLE_LINK349
	OLE_LINK267
	OLE_LINK55
	OLE_LINK275
	OLE_LINK276
	OLE_LINK274
	OLE_LINK465
	OLE_LINK26
	OLE_LINK28
	OLE_LINK35
	OLE_LINK464
	OLE_LINK322
	OLE_LINK335
	OLE_LINK287
	OLE_LINK288
	OLE_LINK289
	OLE_LINK42
	OLE_LINK43
	OLE_LINK44
	OLE_LINK114
	OLE_LINK499
	OLE_LINK69
	OLE_LINK265
	OLE_LINK291
	OLE_LINK213
	OLE_LINK212
	OLE_LINK46
	OLE_LINK64
	OLE_LINK170
	OLE_LINK260
	OLE_LINK261
	OLE_LINK279
	OLE_LINK207
	OLE_LINK214
	OLE_LINK100
	OLE_LINK10
	OLE_LINK29
	OLE_LINK31
	OLE_LINK296
	OLE_LINK297
	OLE_LINK262
	OLE_LINK223
	OLE_LINK300
	OLE_LINK301
	OLE_LINK299
	OLE_LINK161
	OLE_LINK507
	_Ref352850745
	OLE_LINK173
	OLE_LINK336
	OLE_LINK337
	OLE_LINK293
	OLE_LINK298
	OLE_LINK284
	OLE_LINK90
	OLE_LINK91
	OLE_LINK310
	OLE_LINK12
	OLE_LINK16
	OLE_LINK263
	OLE_LINK264
	OLE_LINK92
	OLE_LINK93
	OLE_LINK18
	OLE_LINK27
	OLE_LINK169
	OLE_LINK17
	OLE_LINK285
	OLE_LINK94
	OLE_LINK524
	OLE_LINK33
	OLE_LINK40
	OLE_LINK32
	OLE_LINK41
	_Hlk319148670
	OLE_LINK155
	OLE_LINK160
	_Hlk352957074
	OLE_LINK72
	OLE_LINK164
	OLE_LINK165
	OLE_LINK166
	OLE_LINK320
	OLE_LINK364
	OLE_LINK67
	OLE_LINK490
	OLE_LINK195
	OLE_LINK196
	OLE_LINK131
	OLE_LINK134
	OLE_LINK175
	OLE_LINK194
	OLE_LINK491
	OLE_LINK492
	OLE_LINK199
	OLE_LINK200
	OLE_LINK30
	OLE_LINK197
	OLE_LINK198
	OLE_LINK203
	OLE_LINK201
	OLE_LINK387
	OLE_LINK388
	OLE_LINK111
	OLE_LINK115
	OLE_LINK308
	OLE_LINK309
	OLE_LINK311
	OLE_LINK383
	OLE_LINK384
	OLE_LINK218
	OLE_LINK219
	OLE_LINK220
	OLE_LINK221
	OLE_LINK372
	OLE_LINK222
	OLE_LINK237
	OLE_LINK292
	OLE_LINK294
	OLE_LINK373
	OLE_LINK57
	OLE_LINK60
	OLE_LINK11
	OLE_LINK23
	OLE_LINK99
	OLE_LINK20
	OLE_LINK61
	OLE_LINK71
	OLE_LINK77
	OLE_LINK306
	OLE_LINK307
	OLE_LINK96
	OLE_LINK97
	OLE_LINK80
	OLE_LINK81
	OLE_LINK82
	OLE_LINK88
	OLE_LINK8
	OLE_LINK51
	OLE_LINK392
	OLE_LINK393
	OLE_LINK394
	OLE_LINK145
	OLE_LINK143
	OLE_LINK144
	OLE_LINK54
	OLE_LINK141
	OLE_LINK142
	OLE_LINK86
	OLE_LINK87
	OLE_LINK74
	OLE_LINK75
	OLE_LINK63
	OLE_LINK73
	OLE_LINK102
	OLE_LINK106
	OLE_LINK181
	OLE_LINK107
	OLE_LINK108
	OLE_LINK84
	OLE_LINK85
	OLE_LINK76
	OLE_LINK83
	OLE_LINK109
	OLE_LINK128
	OLE_LINK95
	OLE_LINK152
	OLE_LINK156
	OLE_LINK157
	OLE_LINK167
	OLE_LINK186
	OLE_LINK193
	OLE_LINK191
	OLE_LINK192
	OLE_LINK140
	OLE_LINK146
	OLE_LINK147
	OLE_LINK121
	OLE_LINK315
	OLE_LINK101
	OLE_LINK148
	OLE_LINK295
	OLE_LINK395
	OLE_LINK242
	OLE_LINK243
	OLE_LINK246
	OLE_LINK247
	OLE_LINK151
	OLE_LINK98
	OLE_LINK528
	OLE_LINK529
	OLE_LINK530
	OLE_LINK116
	OLE_LINK117
	OLE_LINK34
	OLE_LINK248
	OLE_LINK123
	OLE_LINK137
	OLE_LINK124
	OLE_LINK133
	OLE_LINK125
	OLE_LINK138
	OLE_LINK139
	OLE_LINK249
	OLE_LINK24
	OLE_LINK202
	OLE_LINK250
	OLE_LINK251
	OLE_LINK78
	OLE_LINK110
	OLE_LINK58
	OLE_LINK52
	OLE_LINK312
	OLE_LINK313
	OLE_LINK314
	OLE_LINK316
	OLE_LINK239
	OLE_LINK240
	OLE_LINK120
	OLE_LINK122
	OLE_LINK252
	OLE_LINK253
	OLE_LINK534
	OLE_LINK535
	OLE_LINK177
	OLE_LINK238
	OLE_LINK331
	OLE_LINK332
	OLE_LINK25
	OLE_LINK59
	OLE_LINK375
	OLE_LINK338
	OLE_LINK339
	OLE_LINK172
	OLE_LINK174
	OLE_LINK351
	OLE_LINK355
	OLE_LINK361
	OLE_LINK374
	OLE_LINK168
	OLE_LINK171
	OLE_LINK154
	OLE_LINK163
	OLE_LINK176
	OLE_LINK317
	OLE_LINK318
	OLE_LINK319
	OLE_LINK396
	OLE_LINK397
	OLE_LINK398
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	OLE_LINK5
	OLE_LINK14
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_ENREF_28
	_ENREF_29
	_ENREF_30
	_ENREF_31
	_ENREF_32
	_ENREF_33
	_ENREF_34
	_ENREF_35
	_ENREF_36
	_ENREF_37
	_ENREF_38
	_ENREF_39
	_ENREF_40
	_ENREF_41
	_ENREF_42
	_ENREF_43
	_ENREF_44
	_ENREF_45
	_ENREF_46
	_ENREF_47
	_ENREF_48
	_ENREF_49
	_ENREF_50
	_ENREF_51
	_ENREF_52
	_ENREF_53
	_ENREF_54
	_ENREF_55
	_ENREF_56
	_ENREF_57
	_ENREF_58
	_ENREF_59
	_ENREF_60
	_ENREF_61
	_ENREF_62
	_ENREF_63
	_To_view_the
	OLE_LINK56
	OLE_LINK36
	OLE_LINK37
	OLE_LINK62
	OLE_LINK65
	OLE_LINK302
	OLE_LINK303
	OLE_LINK379
	OLE_LINK385
	OLE_LINK386
	OLE_LINK470
	OLE_LINK389
	OLE_LINK380
	OLE_LINK278
	OLE_LINK354
	OLE_LINK473
	OLE_LINK390
	_GoBack
	OLE_LINK4
	OLE_LINK5

