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Abstract 

Countries are taking positive measures to combat climate change, and carbon sink can 
offset carbon dioxide emissions and slow global climate change, so forestry carbon sink 
project has an unnegligible role in alleviating global climate change. This paper 
summarizes the research results of the function and value of recent scholars and helps 
the pricing development of forestry carbon sink. 
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1. Research Background 

While the industrial revolution brought new technologies, new equipment to mankind and 
greatly improved productivity, it broke the reliance on human and animal power under the 
traditional mode of production, and the large-scale mechanized production accelerated the 
human intake and consumption of fossil energy. The burning of fossil fuels leads to the doubling 
of greenhouse gas carbon dioxide concentration in the air, and the social, political and economic 
problems caused by global warming are becoming increasingly acute. In order to prevent 
wanton emissions of CO 2, the UN FCC C entered into force on 21 March 1994, proposing the 
goal of "within time limits sufficient to adapt ecosystems naturally to climate change, ensure 
food production from threat and develop economic development in a sustainable manner," but 
the Convention did not establish specific obligations and implementation mechanisms for 
individual Parties. Subsequently, in December 1997, U NFCCC parties held three meetings in 
Kyoto, Japan for Kyoto, binding targets for 36 industrialized countries and the EU, and Kyoto 
provided three measures for countries to achieve emissions targets: International Emission 
Trade Mechanism (IET), Joint Performance Mechanism (JI) and Clean Development Mechanism 
(C DM)[1] The core of the CDM is to allow its parties, developed countries, and developing 
countries, to implement greenhouse gas reduction projects in developing countries. The 2015 
Paris Climate Conference centered at "strengthening the global response to the threat of climate 
change, raising global temperatures 2 degrees C below pre-industrial levels and working to 
further limit temperature rises to 1.5 degrees C".In October 2018, the Intergovernmental Panel 
on Climate Change (I PCC) issued the Global Heating 1.5 ℃ Special Report that humans must 
stick to the 1.5 C temperature control line, which is crucial to Earth for the coming decades. 

In order to use economic means to deal with climate change, China has adopted a market-
oriented trading pilot way to reduce carbon 2 emissions. In 2013, known as the first year of 
China's carbon trading, Beijing, Tianjin, Shanghai, Guangdong and Shenzhen set up carbon 
trading trials. In 2014, Hubei and Chongqing started carbon trading trials and in 2016, Fujian[2] 

After five years of a pilot trading program, in order to further control the carbon dioxide 
emissions, the national carbon market construction was officially announced on December 
19,2017. There are two types of basic products in the carbon emission trading market, one is 
the initial emission reduction allocated to the enterprise, namely the carbon quota, and the 
second is the C CER (China certified emission reduction) project, which is used to offset the 
carbon emissions when the enterprises perform part of the contract. The C CER project can not 
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only appropriately reduce the performance cost of enterprises, but also bring certain benefits 
to the emission reduction projects and promote the low-carbon development of enterprises. 
The Kyoto Protocol incorporated carbon sinks into the C DM project. Among them, forestry 
carbon sink has the characteristics of "less investment, low cost, comprehensive income answer, 
more economic feasibility and practical operability", and vigorously developing forestry carbon 
sink and afforestation is conducive to improving the ecological environment and reducing the 
carbon dioxide content in the air, which is an important measure for China to deal with climate 
change and alleviate climate warming. 

2. Research significance 

In the Kyoto Protocol, China, as a developing country, mainly participates in the implementation 
of C DM projects and other voluntary emission reduction projects, and has no obligation of total 
emission reduction, but its participation in greenhouse gas emission reduction is conducive to 
establishing a good international image and realizing its own sustainable development. 
Although carbon trading resources are huge, but the carbon trading market development lag, 
each carbon market development is uneven, and China's CER(certification emission reduction) 
project pricing is seriously low compared with the international carbon market, did not play 
the real role of the market, and China lacks international pricing power and voice, the future 
need to bear emissions obligations, so China to establish and improve the national carbon 
trading market, master the pricing power of carbon trading products, has a place in the 
international carbon market[3]. 

Since the B-S option pricing model was published in 1973, the B-S model and its deformation 
have been widely used by major option traders, investment banks, financial managers, and 
insurers, and the emergence of the B-S option pricing model has made the international 
derivatives market more efficient. As one of the "four small derivatives", carbon products play 
an important role in avoiding market risks and promoting market development. However, the 
development of carbon derivatives has been very slow in recent years. China 's national carbon 
market has been established. After completion, it will be a larger carbon trading market than 
the EU carbon emission trading system (E UETS). The B-S option pricing theory is conducive to 
China' s imperfect carbon market and the sound financial system, and will promote the 
development of global carbon product trading. 

3. Literature Review 

3.1. Domestic Research Review 

Yu Beina (2014)[4] absorbing carbon dioxide in the atmosphere through carbon sequestration 
afforestation activities has become the main way to alleviate the greenhouse effect in the future, 
and the international community has paid more and more attention to the function and role of 
forests and trees in mitigation and adaptation to climate change. At present, China's carbon sink 
afforestation project and its standard construction have not been improved, and most of the 
forest resources can not benefit from the carbon sink. Therefore, the government needs to 
strengthen the publicity of carbon sequestration afforestation, promote the pilot project of 
carbon sequestration afforestation standardization, and improve the market mechanism and 
supervision system of carbon sequestration trading. Actively cultivate professionals in the 
carbon exchange project, not only master the international carbon exchange market and 
relevant rules, but also understand domestic policies and forestry carbon exchange knowledge, 
and strive for the voice in international climate foreign negotiations. We should 
comprehensively refer to relevant international standards, speed up the construction of 
standards, establish and improve the national standard system for carbon sequestration 
afforestation, and improve the ability of forestry to cope with climate change. 
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Chen Jiancheng and Guan Hailing (2014)[5] Forestry carbon sink is analyzed based on the 
perspective of forestry development. Forestry carbon sink is a new opportunity for forestry 
development. Under the background of the establishment of ecological compensation 
mechanism, accelerating the construction of an environment-friendly society and promoting 
the sustainable development of forestry resources, we actively guide forest farmers and 
consumers into the forestry carbon sink market is not only conducive to promoting the 
economic and social development of forest areas, but also conducive to the final formation of 
the market-oriented operation mode of forest ecological benefits. 

Huang Zaisheng and Chen Qin (2016)[6] Through the study of forest carbon sequestration and 
the Benitez carbon consolidation model, the wetland pine carbon sequestration afforestation 
project is negatively related to the wood price, which is positively correlated to the discount 
rate and the labor price. 

He Xiaobo et al. (2017)[7] From the perspective of investors, through the value evaluation of the 
forestry carbon exchange project price in Hunan Province, assuming the investors hold 
expansion options, the forestry projects with carbon exchange income have greater value than 
the traditional forestry projects, and, in the forestry investment with carbon exchange income, 
according to the characteristics of forestry projects, flexible management, flexible decision-
making, can greatly increase the investment value. Investors can choose to buy individual 
options or portfolio options such as expansion, contraction or abandonment, to safeguard their 
rights and interests, gain returns and reduce risks. He Xiaobo et al. (2019)[8] By analyzing the 
dynamics of forestry carbon sink market by Net Logo, the results show that the introduction of 
options in forestry carbon sink market can better arouse the enthusiasm of investors. 

Yan Ye and Xiu bai (2014)[9] Based on the savings of grassland carbon sink in S iziwangBanner, 
Inner Mongolia, the value of grassland carbon sink was studied using B-S option pricing and net 
present value method. The development of grassland carbon sink products, transaction is delay, 
while carbon sink project investment is uncertain, investment is irreversible and timing can be 
delayed.Under the traditional net present value analysis method, increased uncertainty 
increases the risk of the project and reduces the investment value of the project, but if the 
project is regarded as an option, the increased uncertainty instead increases the value of the 
option. To conclude that option pricing considers the time value of money, and has flexible 
decision-making, which is more suitable for the value evaluation of grassland projects. 

Zhang Chen et al. (2015)[10] Taking EUA futures European call options as the pricing object, the 
active and expensive carbon options are selected as the calculation object, combine the fractal 
Brownian movement and GARCH model, and propose a European carbon option pricing 
method that fits the characteristics of the carbon financial market. The carbon option pricing 
method of GARCH fractal Brownian motion models is applicable to short-term price prediction 
of carbon options, pending further consideration of using the combination of stochastic 
volatility models and fractal Brownian motion to predict longer-term prices of carbon options. 

Liu Kaixuan and Jin Sheng (2011)[11] The forest carbon sink project has a long cycle and the 
carbon sink income has obvious time lag characteristics. The project income may be affected by 
many uncertain factors such as carbon sink price and market risk, while the forest carbon sink 
project has a time delay from trading to playing a real role, so the carbon sink products have 
certain option characteristics. Guan Junjun et al. (2020)[12] Taking the carbon sink afforestation 
project of 18 Station Forestry B ureau as the research object, it follows the Methodology of 
Carbon sink Afforestation Project and adopts B-S pricing model to analyze the value of the 
carbon sink project. The research results show that the project value of development cost, 
issuance cost and discount rate have a negative impact on the option value of the project, and 
the carbon sink price is most sensitive to the change in the project option value, increasing the 
unit value of the project price by 19.071% per 10% increase. It is suggested that the 
government establish the economic value evaluation and sensitivity analysis of larch carbon 
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sink afforestation projects based on B-S option pricing theory as soon as possible, improve the 
carbon emission trading market, reduce the uncertainty factors of investment in carbon sink 
projects, and guide investors to increase the investment and development of carbon sink 
projects. 

3.2. Foreign Studies Review 

Pelley (2003) [13] It pointed out that the Kyoto Protocol-Bonn Agreement of 2000 set the forest 
carbon credit ceiling for developed countries, Canada, Russia and Japan won the largest 
concession, and with the study of Canadian forest carbon savings, affirmed the forest carbon 
sink ability to alleviate the rising global average temperature, but also warning fires, insect 
outbreaks and increased breathing rate released carbon sometimes make the forest into carbon 
sources. Over the past 100 years, the average spring temperature in Canada has risen 1.2 °C, 
extending the plant six-day growth cycle, increased net productivity of the ecosystem and, 
although only 30 grams per square meter per year during the longer growing season, it 
nationally makes the forest a carbon sink rather than a source. 

Urs Springer(2003)[14] The measurement model of carbon trading is summarized. There are 
mainly carbon emission measurement model, carbon trading volume and transaction price 
measurement model. It is found that different models are different and the estimation results 
of carbon emission price, but the average value of each model is close to the current spot price 
value, which shows that the average value of these models has certain applicability to the 
predicted carbon emission price. C arolyn (2008)[15] Use the opportunity cost method to study 
the impact of emission price by environmental policy and public participation. The research 
shows that a good environmental policy is conducive to reducing the transaction cost of 
emission rights, reducing the price, public participation in market trading lead to the reduction 
of the market emission rights and the price of rising. William and D erek (2011)[16] Using the 
random variable model to analyze the EU carbon trading price risk and influencing factors, we 
concluded that when it comes to the low price, the policy risk has a great impact on the price, 
and the limit and trading system, energy fuel price and technical level all have an impact on the 
carbon trading price. 

Newcomer (2008)[17] The emission of carbon dioxide from the US generator has been studied 
by analyzing the consumer demand price elasticity of rising electricity prices. Studies show that 
consumer demand for coal and natural generators changes slightly when carbon prices are less 
than $ 50 per ton, and hope that CO 2 prices implemented in the United States are gradual and 
have an implementation schedule that allows consumers the right to know to invest. 

Caroline E. Farrier (2015)[18] The effect of plant photosynthesis on the storage of forest carbon 
sequestration was studied. The results show that the production of forest carbon sink is 
significantly correlated with rainfall and rainfall time, and the increased CO 2 concentration in 
the atmosphere will change the water use efficiency of plant photosynthesis. In water-deficient 
forests, increased carbon dioxide will increase the efficiency of water utilization by trees and 
increase forest carbon storage. 

Nicklas Forssell (2019)[19] In 2018, the EU adopted Regulation 2018 / 841, which specifies the 
land use, changes in land use and the accounting rules of the forestry sector for the period 2021-
2030. This regulation is part of the EU's commitment to comply with the Paris Agreement. 
Under the new regulations, the emissions and clearance of managed woodland should be 
estimated on the continuation of each EU Member State following the forest management 
practices for the period 2000-2009. Nicklas's study item is to assess the impact of similar 
modeling assumptions on the valuation of EU forest carbon sinks. Applying the interrelated 
G4M and carbon sink monitoring model framework, we estimate the forest carbon sink level of 
each EU Member State while following the same set of conceptual scenarios, each assumption 
reflecting different models consistent with the regulations and technical guidelines issued by 
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the Committee of the European Commission. Simulations of the conceptual programme show 
that assumptions related to the allocation of climate change and forest management practices 
have a significant impact on the estimation of forest carbon sink reserves.The assumptions 
about the predicted start year, management of forest land stratification, and individual 
management activity times have little impact on the estimation of forest carbon sink reserves. 

Boqiang Lin and Jia min Ge(2019)[20] It reveals the economic value of the forest carbon sink by 
reducing the cost of emission reduction. The carbon trading system is used to show the 
environmental and economic value of forests, and estimates and predicts forest carbon sinks in 
different regions of China. In addition, a carbon exchange trading market model was built to 
assess how to reduce emission reduction costs in all regions by 2030 to achieve the goal of 
China's carbon emissions intensity. The results show that carbon emission trading can reduce 
emission reduction costs and represent the value of forest carbon sinks. Especially when 
China's economic growth remains at a medium to low level, the traditional carbon trading 
market of carbon exchange will more effectively reduce carbon reduction costs. In addition, 
carbon sinks can bring economic development to less developed areas with rich forest 
resources. 

4. Conclusion and Outlook 

From the above literature, domestic scholars on the construction of forestry carbon sink, and 
forestry costs, and according to the long-term, uncertainty, profitability, with the properties of 
derivatives, domestic scholars on the research object, concluded that in the current market 
market is not active and the carbon sink price is low. Foreign scholars have studied the impact 
of the Kyoto Protocol on forest carbon sequestration savings, using carbon emission trading 
models to predict carbon emission prices, measured the impact of photosynthesis medium 
water on plant carbon fixation efficiency, and the economic benefits of emission reduction 
through forestry carbon sequestration. 

Forestry carbon exchange is a relatively new concept. The construction of China's national 
carbon exchange is still gradually improving, and the current price of carbon exchange also 
truly reflects its due value. For the development of forestry carbon sink in China, it is first 
necessary to realize scientific development, strengthen the support and investment of forestry 
carbon sink education, and demonstrate and promote the forestry carbon sink projects. 
Moreover, forestry carbon sink is a new interdisciplinary discipline of forest science, ecology, 
climate science, economics, etc. The research on forestry carbon sink should be combined with 
the actual national conditions of China and the characteristics of forestry carbon sink, follow 
international standards, learn from foreign successful experience, and build a forestry carbon 
sink research system with Chinese characteristics. 
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