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Figure 1 Relationship between Initial Carbon Emission Rights and Total Income of

Emission Control Firms under the Condition of Complete Hedging
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Abstract: In order to achieve the emission reduction goal as soon as possible, Chinese government has successively estab-
lished several carbon trading pilots, and launched the national carbon emission trading market in 2021, focusing on increasing
the stress of carbon emission control firms assisted by market tools and thus stimulating such firms' willingness to invest in car-
bon emission reduction. The emergence of carbon price suggests carbon emission control firms involving in carbon market in-
vestment basing on own development needs, which helps reduce trading risks.

Prior literature focused on the formulation and evaluation of carbon market construction rules and pilot market operations
efficiency, while rarely analyzed the opportunities and challenges brought by the carbon market from the perspective of firms'
returns. From the perspective of firms, this study assumed that the carbon emission control firms are risk-averse and would off-
set the carbon market risk by portfolio. Then we use the stochastic differential equation to simulate the carbon price and stock
price; and calculate the terminal income of carbon emission control firms in different capital scales that involve in carbon trad-
ing according to risk hedging under the condition of complete market. The empirical analysis selects the carbon spot price of
Shanghai Environment and Energy Exchange as the research target, and then quantify the relationship between carbon market
involvement and terminal income of carbon emission control firms.

The results of this study indicate that, currently, the development of China’s carbon market promotes the technology up-
grading and energy conservation and emission reduction of emission control firms. While due to the volatility of carbon prices
and the aggregation of actual carbon trading, the return of carbon emission control firms with abundant capital and full hedging
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of trading risk is significantly higher than that of small-and medium-sized firms with only partial hedging of trading risk.
Meanwhile, the significance of carbon market investment is weak at present. Carbon emission control firms of different sizes
need to improve their management capacity of carbon assets on the basis of detailed inventory of their own carbon emissions,
develop carbon market investment strategies in line with firms' capability levels and future planning, and use carbon trading
tools to solve the lack of emission reduction investment that restricts the long-term development of carbon emission control
firms.

The conclusions of this study help carbon emission control firms to clarify carbon market risks and quantify carbon mar-
ket incomes. They also provides theoretical underpinnings and practical options for carbon emission control firms to involve in
carbon trading according to their own development stage.

Keywords: carbon market; emission control firms; risk hedging; terminal income; investment strategies
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