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Climate change is one of the defining challenges facing the planet. Voluntary forest carbon offset project which has the potential
to boost forest carbon storage and mitigate global warming has aroused the global concern. The objective of this paper is to
model the game situation and analyze the game behaviors of stakeholders of voluntary forest carbon offset projects in China.
A stakeholder model and a Power-Benefit Matrix are constructed to analyze the roles, behaviors, and conflicts of stakeholders
including farmers, planting entities, communities, government, andChinaGreenCarbonFoundation.The empirical analysis results
show that although the stakeholders have diverse interests and different goals, a win-win solution is still possible through their
joint participation and compromise in the voluntary forest carbon offset project. A wide governance structure laying emphasis on
benefit balance, equality, and information exchanges and being regulated by all stakeholders has been constructed. It facilitates the
agreement among the stakeholders with conflicting or different interests.The joint participation of stakeholders in voluntary forest
carbon offset projects might change the government-dominated afforestation/reforestation into a market, where all participators
including government are encouraged to cooperate with each other to improve the condition of fund shortage and low efficiency.

1. Introduction

According to the Intergovernmental Panel on Climate
Change (IPCC) andWorld Meteorological Organization, the
global climate is changing as the direct result of greenhouse
gas (GHG) emissions from human activities including burn-
ing fossil fuels for energy, land clearing, and agriculture [1, 2].
While GHG emission reduction is called upon worldwide,
a large body of evidence indicates that GHG emissions will
continue increasing rapidly. It seems to be impossible to
achieve the goal of the Copenhagen Accord of limiting the
global temperature increase to 2∘C [3]. Land use, land-use
change, and forestry is regarded as one of the adequate and
cost-effective measures that remove carbon dioxide from the
atmosphere, therefore mitigating global warming [4–6]. The
Fourth Assessment Report of IPCC indicates that afforesta-
tion will be an economical and feasible measure of mitigation
and adaption climate change in the next 30 to 50 years. It

is believed that the climate change mitigation goal will be
hardly achieved if global deforestation cannot be reduced
and afforestation cannot be accelerated in Post-Kyoto Times
[7]. With the largest area of artificial forest (about 62 million
hectares), China is still working on afforestation [8, 9]. Its
experiences and challenges are of global significance.

Afforestation and sustainable forest management have
been embodied in global strategies of climate change mit-
igation and adaption and proceeded to practice. A series
of significant international climate change agreements have
been established by United Nations Framework Conven-
tion on Climate Change, providing commercialization and
marketization opportunities for forest carbon credits. The
voluntary compensation of GHG emissions has become a
new business domain which is increasingly arousing public
interest [10]. Forest carbon market has become the most
dynamic market for forest environmental services and might
be the forestry market with the highest growth potential in
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the future. It has become a new trend to develop forest carbon
market to vitalize forest carbon offsets and forestry economy
via forest carbon projects [11–13].

The decisions and behaviors of participants of forest
carbon market are important factors that influence forest
carbon transactions. The research of Cao et al. based on
expert interview and structured questionnaire survey indi-
cated that credit quality, common benefit, willingness to pay,
and carbon-sink price/cost were the main determinants of
forest carbon market in Asia [14]. Markowski-Lindsay et
al. estimated the probability forest owners in Massachusetts
would participate in carbon market and found that very
few forest owners expressed interest in participating under
a carbon scenario similar to the current voluntary scheme.
They concluded that early withdrawal penalties, additionality
requirements, and contract length are concerned by forest
owners other than price, and harvesting plans, opinions
about forest usage, and beliefs about climate change also
play significant roles in the decision to participate [15].
Miller et al. assessed the forest owner interest in selling
forest carbon credits in the Lake States, USA, and found
that carbon credit payment amount, contract length, gender,
value placed on other nonmarket forest amenities, need for
additional income, attitude towards climate change, absentee
status, land tenure, and total acres owned were all significant
determinants [16].

The principal barriers and influencing factors of par-
ticipation in the forest carbon market and projects have
been discussed in previous researches, furnishing a lot of
information for forest carbon market development [17–
21]. Meanwhile, it is still undiscovered how those factors
integrally motivate or prevent stakeholders to participate in
the forest carbon market [22, 23]. The integrated effect of
all the benefit-driving forces of different stakeholders is the
focus of this paper. The major contribution of this paper
is that it provides an analysis framework and some general
conclusions of voluntary forest carbon offset projects. A com-
prehensive discussion on the roles, behaviors, and conflicts
of stakeholders of voluntary forest carbon offset projects
in China such as farmers, planting entities, communities,
government, and China Green Carbon Foundation (CGCF)
is carried out based on a stakeholder model and a Power-
Benefit Matrix.

This paper is organized as follows. Section 2 briefly
reviews the forest carbon offset projects and the status of
forest carbon transactions in China and presents the pro-
posed stakeholder model and Power-BenefitMatrix of CGCF
voluntary forest carbon offset projects in China. Section 3
summarizes the role orientation and driving factors of key
stakeholders and discusses their behaviors and conflicts, and
Section 4 concludes the paper.

2. Materials and Methods

2.1. Forest Carbon Transaction in China. Attaching great
importance to climate change, government of China made
great efforts in forestry development. Forestry was regarded
as one of the most important domains dealing with climate

change by China’s National Climate Change Program issued
by the National Development and Reform Commission
(NDRC) in 2007 [24].The Outline of China’s Forestry Action
Plan to Address Climate Change released in 2009 intends to
improve forest quality by forest management and protection.
The concrete goal of forestry development announced by
government of China is to expand its total forest area by
40 million hectares and increase the country’s total forest
inventory by 1.3 billion cubic meters by 2020 compared with
those in 2005 [25].

Although its potential to be one of the most effective
measures to address climate change by increasing forest
carbon sink has been widely recognized, the development
of forest carbon offset project is falling behind expecta-
tion. In China, the forest carbon offset projects are still
in their infancy, which are fewer in quantity and smaller
in scale compared with greenhouse gas emission reduction
projects in industrial and energy sectors [26–28]. Concretely,
there are two types of forest carbon offset projects in
China, afforestation and reforestation (AR) projects under
the clean development mechanism (CDM) and voluntary
forest carbon offset projects [29, 30]. Since the first CDM
reforestation project worldwide registered in Pearl River
Basin, five CDM AR projects have been registered in
China with a total transaction volume of about 440 mil-
lion ton carbon dioxide according to statistics from the
United Nations.

Volunteer actions of all levels of government, commodi-
ties, and individuals to reduce GHG emissions are also
advocated besides CDM AR projects. The CGCF funding
tree plantation and forest carbon sequestration by selling
voluntary carbon offsets to firms and individuals is founded
in 2010. All the voluntary forest carbon offset projects are
carried out through CGCF in China ever since. By 2012,
according to the statistics of CGCF, the foundation had
raised about 600 million China Yuan (CNY) and set up 15
special funds according to donor intention and orientation,
owning about 80 thousand hectares of carbon sink forest
which spread over more than 20 provinces/municipalities
all over China. On the whole, most of the voluntary forest
carbon offset projects are located in comparatively developed
districts such as Zhejiang Province, Fujian Province, Beijing
Municipality, and Guangdong Province. The relatively com-
plete markets and higher income levels and fiscal revenue
there are beneficial to voluntary forest carbon offsets [11].
The nonprofit feature of CGCF determines that all the
funds from firms and individuals are donations rather than
investments, which significantly limits the funding sources.
Consequently, CGCF and a majority of its donors expect
the carbon credits can be traded in carbon markets and
generate economic benefits [31]. A pilot project of domes-
tic forest carbon transaction is launched by CGCF and
Huadong Forestry Exchange in November 2011. Immediately
after its launch, 148 thousand carbon credits (equivalent
corresponds to 148 thousand ton of carbon dioxide) are
subscribed [32]. However, this subscription becomes the
only domestic forest carbon transaction of the pilot project
so far.
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Figure 1: Stakeholder model of CGCF voluntary forest carbon offset projects in China.

2.2. Stakeholder Model. Stakeholder theory has been applied
in many fields such as source management, business ethics,
and even irregular warfare as a method of system analysis
[33, 34]. According to the theory, all the individuals and
groups influencing or influenced by the achievement of orga-
nization goals are counted as stakeholders [35]. Stakeholder
model succeeds in challenging the usual analysis approaches
because it takes all the stakeholders’ needs into consideration
[36]. It is applied in this research to describe the relationship
and interaction of stakeholders of voluntary forest carbon
offset projects in China.

By considering the management pattern of CGCF vol-
untary forest carbon offset projects, CGCF, donor (firm and
individual), forest-planting entity, buyer of carbon credits,
land user (mainly farmers after forest tenure reform), govern-
ment, community, nongovernmental organization/nonprofit
organization (NGO/NPO), advisory agency, and certificate
authority are counted as stakeholders (Figure 1). CGCF is
the core of project management, obtaining donations from
the firms and individuals, cooperating with local government
to promote and organize the project, and employing forest-
planting entities. The firms and individuals donate money
for CGCF voluntary forest carbon offset projects, restrain
the use of the funds, and own the carbon credits generated
by the project. Forest-planting entities are employed by
CGCF to carry out the projects (afforestation/reforestation
and forest management). The local government is involved
because it is the competent authority of land use change
in China and can promote the project by policy support
and subsidies. In general, farmers transfer their land use
right to CGCF and own the property right of lumbers.
The carbon credits generated in the project are measured,
monitored, certified and registered by advisory agency and
certificate authority, and recorded in the social responsibility

accounts of their donors. The NGO/NPO may provide aids
and information for CGCF voluntary forest carbon offset
projects. The generated carbon credits can circulate on the
market and sell to the buyers of carbon credits.

2.3. Power-Benefit Matrix. Power-Benefit Matrix can be used
to plot and analyze stakeholders. It displays how stakeholders
express their expectations and whether they have the power
to make an impact. The effectiveness of CGCF voluntary
forest carbon offset projects are directly determined by the
behaviors of stakeholders. Meanwhile, stakeholders’ behav-
iors root in their willingness which depends on their rights
and obligations (more concretely powers and benefits) in
CGCF voluntary forest carbon offset projects. Consequently,
the rights and obligations are the key factors in analyzing
stakeholders in CGCF voluntary forest carbon offset projects.

3. Results and Discussion

3.1. Role Orientation of Key Stakeholders. With the stake-
holdermodel of CGCF voluntary forest carbon offset projects
in China, the role orientation and driving factors of stake-
holders are summarized (Table 1). The various role ori-
entations of stakeholders determine the decision makings
and behavior choices to have different influences on CGCF
voluntary forest carbon offset projects in China. Farmers and
forest-planting entities are key stakeholders in China because
their low participation willingness, participation capacity,
and participation degree are major limits for the CGCF
voluntary forest carbon offset project implementation. The
role orientations and behavior choices of these two types of
stakeholders are discussed in depth in this section.

According to ownerships, the forest land can be divided
into two types in China, state-owned forest land and
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Table 1: Role orientation and driving factors of stakeholders involved in CGCF voluntary forest carbon offset projects in China.

Stakeholder Role orientation Main driving factors
CGCF Organizer and investor Forest carbon sequestration increase
Firm Donor Carbon credits and good social image
Individual Donor Carbon credits and good social image
Forest-planting entity Planter and forest manager Revenue from forest planting and management
Buyer of carbon credits Buyer Social responsibility or carbon offsets

Farmer Lumber owner and land supplier Lumbers ownership, labor income, and training
opportunities

Government Policy and subsidy supporter Ecological and social benefits
Community — Improvement in environment and infrastructure
NGO/NPO Aids and information supporter —
Advisory agency and certificate
authority Designer of project design document Fees

collective-owned forest land. The latter is mainly used and
managed by farmers because its use right had transferred
to farmers since forest tenure reform [37]. This transition
determined that the use right of all involved collective-owned
forest land would belong to farmers in the next 50–70 years.
Currently, the vast majority of forest land involved in CGCF
voluntary forest carbon offset projects is collective-owned.
Therefore farmers become the principal suppliers of forest
land for forest carbon offset projects. For instance, the Project
Design Document showed that, out of all the 4,196.8 hectares
of forest land, 2,857.5 hectares (about 68%) was supplied by
farmers in theCDMreforestation project in Pearl River Basin.

There exist twomodes for farmers to participate in CGCF
voluntary forest carbon offset projects. A few farmers would
like to invest in afforestation/reforestation and take charge
of daily forest management just as forest-planting entities do
and finally turn into developers of CGCF voluntary forest
carbon offset projects. These farmers will gain the benefits
of forest carbon transaction besides selling lumber in the
future. Others may directly entrust their land to CGCF for
developing voluntary forest carbon offset projects, rather
than directly undertaking the afforestation/reforestation as
well as forest management themselves. These farmers only
own the property right of lumbers on their forest land. Of
course, they could be employed by forest-planting entities
and then participated in afforestation/reforestation and forest
management. Because of the small amount of own forest
land, labor shortage, and lack of advanced technology for
afforestation/reforestation and capacity for the effective forest
management, the overwhelming majority of farmers partici-
pate in CGCF voluntary forest carbon offset projects with the
later mode.

Actually not every farmer in project area is willing to
participate in CGCF voluntary forest carbon offset projects.
The farmer’s participation willingness depends mainly upon
the opportunity cost of land use and the chief industries
the farmer’s families engaged in. For example, the orig-
inally planned forest land area of one CGCF voluntary
forest carbon offset project in Sichuan Province was 3,000
hectares; however only 2,300 hectares of forest land was

finally involved. The low participation willingness of farmers
is mainly due to the high opportunity cost of land use right
transference. More economic benefits can be obtained if the
land is used for planting tobacco, walnut, Camellia oleifera,
and other commercial crops compared with forest carbon
sequestration.

Forest-planting entities include the firms engaged in
carbon sink forest plantation and management entrusted
by CGCF. In CGCF voluntary forest carbon offset projects,
forest-planting entities act as the operators of carbon credits
generation. In particular, forest-planting entities are always
one of the major donors of CGCF as well. Consequently,
many voluntary forest carbon offset projects are driven by
not only CGCF but also forest-planting entities.Theremay be
totally four reasons for the forest-planting entities’ participa-
tion in CGCF voluntary forest carbon offset projects. Firstly,
the forest-planting entities can obtain benefit from CGCF
by selling the service of forest plantation and management.
Secondly, government subsidy for afforestation/reforestation
is another major economic driver of forest-planting enti-
ties’ participation. In most cases, the forest-planting entities
are subsidized by government according to the standard
of forestry ecological engineering (about 4,500CNY per
hectare). Thirdly, the high economic returns are always
expected by donors when they also act as forest-planting
entities. By directly participating in the forest plantation and
management, donors can bring down the cost of generating
carbon credits. Finally, most forest-planting entities believe
that they can seizemore opportunities in forest carbon credits
transaction by accumulating more participation experience
and management knowledge.

3.2. Power-Benefit Matrix Analysis of Stakeholders. Accord-
ing to the role orientation and driving factors of stakeholders
involved in CGCF voluntary forest carbon offset projects in
China, a Power-Benefit Matrix is established for stakeholders
(Table 2).

3.2.1. Powers and Benefits of Stakeholders. Buyer of carbon
creditsmay obtain relatively high economic and social benefit
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Table 2: Power-Benefit Matrix of stakeholders in CGCF voluntary
forest carbon offset projects in China.

Benefit level
Low High

Power level

Low
NGO/NPO

Advisory agency and certificate
authority

Buyer of carbon
credits

High

Donor (firm and individual)
Community
Government

CGCF

Forest-planting
entity
Farmer

by purchasing carbon credits. Currently, the forest carbon
transaction occurred in a buyer’s market. The market is very
competitive for suppliers of carbon credits. The price of
carbon credits is determined by buyers’ willingness under
the regulation of the government’s GHG reduction policies.
Therefore, the supplier should pay close attention to policy
changes and be conscious of willingness changes of the pos-
sible buyers. However, the buyer of carbon credits can hardly
influence the launch, implementation, and effectiveness of
CGCF voluntary forest carbon offset projects which is mainly
determined by nonprofit factors.

Donor (firm and individual), community, government,
and CGCF own a relatively high level of power in CGCF vol-
untary forest carbon offset projects. As important providers
of funds, the donors exert significant influence on the launch
of projects but may not care too much about the benefit.
The behaviors or decisions of community, government, and
CGCF are crucial to the projects though they hardly obtain
any economic benefit in this process.

Forest-planting entities and farmers not only have high
level of power but also benefit a lot from CGCF volun-
tary forest carbon offset projects. The effectiveness of the
projects is directly affected by forest-planting entities which
are the operators of afforestation/reforestation and forest
management. By participating in the projects and selling their
services, forest-planting entities can get corresponding profit.
Farmers are the original owners of land use right and their
willingness determines the projects’ scale. They can obtain
relatively high benefit because of owning lumber produced
in the projects.

3.2.2. Farmers’ Acceptance for Benefit Allocation. Payment
for forest-based carbon sequestration may be an emerging
opportunity to mitigate climate change while creating new
income streams for farmers. As main suppliers of land
and labor, farmers have the right to share the benefit of
CGCF voluntary forest carbon offset projects with the forest-
planting entities. Their acceptances of the projects are largely
determined by the method of benefit allocation. However,
they do not take part in the planning, budgeting, and
managing and lack information about total benefit of the
projects. Consequently, the acceptance for benefit allocation
from farmers depends on the opportunity cost of the land
including fertility, original use, location, road conditions,

and government policy. The benefit gained from the projects
should offset the opportunity cost of the land at least. The
transaction cost would be huge if negotiation was conducted
with each farmer for each piece of land. Therefore, it is a
common practice to make negotiations between the forest-
planting entities and representatives from the farmers and
communities. Once a consensus is reached, most of the
farmers may accept the pay from forest-planting entities for
their land and labor.

3.2.3. Motivator of Forest-Planting Entity. The cost of CGCF
voluntary forest carbon offset projects, including production
cost and transaction cost, is the major obstacle for private
landowners in participating in carbon credit market. In East-
ern China especially in the developed areas such as Guang-
dong, Beijing, Tianjin, Shanghai, Zhejiang, and Fujian, the
cost of forest carbon sequestration ismuch higher (an average
of 2,042.62 CNY per ton of carbon) compared with those
in southwest, northwest, and northeast regions (averaged at
819.42 CNY per ton of carbon) [38]. Meanwhile the carbon
credits generated by CGCF voluntary forest carbon offset
projects were priced at 18 CNY per ton, far below the carbon
credits price of CDMAR projects ranging from 25 to 70CNY
per ton. Nevertheless, CDM AR projects are mainly located
in the southwest and northeast of the country, and the CGCF
voluntary forest carbon offset projects are concentrated in
Guangdong, Beijing, Zhejiang, Fujian, and so forth. This
phenomenon indicates that cost and price are not the decisive
factors of CGCF voluntary forest carbon offset projects.
The key lies in policy guidance and incentive measures of
government under the condition of incomplete market. The
carbon credits are actually appendages to afforestation and
reforestation. The forest-planting entity will participate in a
CGCF voluntary forest carbon offset project as long as its net
benefit exceeds that of traditional forestry or the benefit from
carbon credits is more than the extra cost incurred in carbon
credits production and transaction.

3.2.4. Roles of CGCF, Government, and Community. CGCF,
government, and community are more likely to win trust
from other stakeholders due to their information superi-
ority and having no apparent interest conflict with others.
Meanwhile, their active participations are crucial to the
successful implementation of CGCF voluntary forest carbon
offset projects.

An effective governance mode is able to coordinate the
stakeholders’ interests through formal or informal institu-
tions so as to avoid conflicts. The existence of CGCF is one
of the major differences between voluntary forest carbon
offset projects and CDM AR projects. Due to the absence
of mature carbon credit market, CGCF actually plays the
roles of leadership, demonstration, and medium, providing
a communication platform for the buyers and sellers, which
effectively reduces the information search cost and improves
trading efficiency.

Policy clarity and perfection and regulation of institution
are the keys to forest carbon market development [39, 40].
Experience shows that the implementation of prevenient
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CGCF voluntary forest carbon offset projects is virtually
impossible without effective participation and support of
the government. The government departments and agencies
involved in the projectsmainly refer to the competent forestry
departments and the municipal and township governments,
which affect the implementation of CGCF voluntary forest
carbon offset projects through three ways. Firstly, govern-
ment helps to discover partners for the projects and directly
or indirectly facilitates the forest carbon transactions between
buyers and sellers. Secondly, government coordinates the
beneficial relationships between the partners and ensures
the smooth implementation of the projects and transactions.
Thirdly, fund from government plays a guiding and substan-
tive role that cannot be substituted. Take Wenzhou Carbon
Credit Fund as an example, of all the raised funds of 74.3
million CNY, 40% (or 30.3 million CNY) come from the
municipal government. Furthermore, most CGCF voluntary
forest carbon offset projects could get afforestation subsidy
from government.This is one of the main reasons that forest-
planting entities are willing to take part in the projects and
share more benefit out to farmers.

As a vital stakeholder of CGCF voluntary forest carbon
offset projects, the community as well as its interests must
be considered. Unlike forestry-planting entities and farm-
ers who mainly focus on economic returns, community is
more concerned with environmental and social benefit such
as improvement in infrastructure, education and training,
ecological environment, and access to the forest. Although
these willingness can conflict with goals of economic benefit
maximization of forestry-planting entities and farmers more
or less, they have to be taken into account as much as
possible. A real-world example is that the original plan had
been altered in Wenzhou Carbon Credit Project because
the community opposed planting too many fast-growing
eucalypt trees.

4. Conclusions

The voluntary forest carbon offset projects are highly valued
to boost forest carbon storage and mitigate global warming
and will become the major form of forest carbon transaction
in China. The empirical analysis of stakeholders indicates
that a win-win solution is possible in CGCF voluntary forest
carbon offset projects in China through stakeholders’ joint
participation and compromise, although the interests of gov-
ernment, forest-planting entities, farmers and community,
and so forth are different. A wide governance structure
laying emphasis on benefit balance, equality, and information
exchanges and being regulated by all stakeholders has been
constructed. It facilitates the agreement among the stake-
holders with conflicting or different interests. Due to this
governance structure, the functions such as carbon sequestra-
tion, environment conservation, and ecological restoration
of forest are brought into play through financial subsidies,
preferential taxations, and some other encouragingmeasures.
In particular, the fund from government for voluntary forest
carbon offset projects not only helps to increase the direct
economic benefits of the forest-planting entities and farmers

but also plays a substantive role in guiding donation. In
sum, the joint participation of stakeholders in voluntary
forest carbon offset projects might change the government-
dominated afforestation/reforestation into a market, where
all participators including government are encouraged to
cooperate with each other to improve the condition of fund
shortage and low efficiency. The analysis of stakeholders
in this study is based on the hypothesis of ration while
decisions of stakeholders are always influenced by psychology
or belief. This is especially true for famers because they lack
information. The irrationalities of stakeholders should be
discussed in future studies.
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