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Abstract 

This study applies self-administered questionnaires to collect data from 64 ant-forest users 

and analyze their feedbacks to find out the favorable factors for the development of ant-forest 

in carbon finance. This study uses a multiple regression to test the hypotheses. The 

independent variables including the(1) duration of using Ant-forest, (2)frequency of getting 

up early to collect energy every week, (3)the probability that the users recommend Ant-forest 

to their friends, (4)uses’ satisfaction degree of Ant-forest’ function and (5)users’ knowledge 

of Carbon Finance, further, the dependent variable is the development of Ant-forest in carbon 

finance which is quantified as the volume of daily carbon assets.. According to the t-test, there 

only one independent variable, duration of using Ant-forest has significant effect on the 

development of Ant-forest in carbon finance, and it also the only one has positive affect on 

ant-forest’ development. This study updates the historical favorable factors for the 

development of ant-forest in carbon finance, it defines that the duration of using Ant-forest is 

a behalf of user stickiness, the longer the users using Ant-forest, the bigger contribute they 

will give to Ant-forest. 

 

 

Keywords: carbon finance, Ant-forest, favorable factors 
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1. Introduction 

Following the popularity of the Stealing Food Game in 2008, another online public welfare 

activity called Ant-forest has caused a wave of enthusiasm among the crowd. Ant-forest was 

originally a public welfare operation created by Alipay for its first batch carbon account. Users 

could record a series of emission-reduction activities via Alipay, such as walking and ordering 

fast food without disposable tableware (Ye, Shen & Yang, 2019). Additionally, the program 

could generate virtual energies for the users’ low carbon activities, then they collected those 

energies themselves or by their friends in Alipay to cultivate virtual trees (GUO & Lo, 2019). 

After the tree absorbed 17.9 kilograms of energy, some environmental protection 

organizations that cooperated with the Ant-forest would plant a true tree in the desert area. 

Finally, the users would receive an electronic tree planting certificate with an independent 

sapling number in Alipay (Li & Peng, 2019).  

By the end of 2018, with the persistence and efforts of the users, there were 55.52 million 

real trees had been planted on the earth. With more and more registrations of carbon 

accounts, Ant-forests has brought huge contributions to the global ecology. However, Ant-

forest is still in the initial stage of development in green financial projects (Chen, Zadek & Sun, 

2017). 

In this paper, it mainly plans to explore the background of Ant-forest’s business model, 

how does public welfare project related to financial activities, and find out reasons why people 

adhere to use ant-forest. Additionally, it will analyze what are the influential factors for the 
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development of ant-forest in the field of carbon finance, and calculate the favorable ones.  

 

2. Literature Review 

In this section, which including three reviews of previous literature. It mainly provides 

basic knowledge about carbon finance and introduce a current situation for the ant-forest. 

Finally find out the relationship between carbon finance and carbon finance. 

2.1. Growing a global forest: Ant Financial, Alipay, and the Ant Forest 

For a long time, the green finance is hard for crowds to operate, and the participation of the 

voluntary public is not enough to meet the demand of green finance. The Alipay personal 

carbon account platform takes a mass line to together the strength from a large number of 

users, leading them to join in the team which is mainly about carbon-emission reduction. 

according to the study form Cen and He, the relationship between Green Finance and 

individuals has become closer and closer (Cen & He, 2018). 

2.1.1. Green Digital Finance. 

Green Digital Finance refers to Internet investment and financing activities that generate 

environmental benefits to support sustainable development. These environmental benefits 

include the mitigation of gases, lower water and soil pollution, and the reduction of 

greenhouse gas (CO2) emissions. Ant Financial Services Group is now the world's first green 

digital finance product, which is equivalent to an online Bank (Zhang, Zhou, Lin, Li & Xu, 2018). 
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2.1.2. Carbon Finance. 

Carbon finance refers to various financial institutional arrangements and financial trading 

activities aimed at reducing greenhouse gas emissions, mainly including trade and investment 

of carbon emission rights, derivatives, low carbon projects, and other related financial 

intermediary activities. Generally, it regards carbon as a valuable commodity, so that investors 

can transact the spot and futures (Labatt & White, 2011). 

2.1.3. Carbon Account.  

Ant-forest is committed to building the world's largest low-carbon life trading platform, which 

can not only record the green footprints but also form a trading account for people's green 

emission reduction activities. In other words, it can manage carbon assets and realize carbon 

trading. The significance of carbon account is to make people more clearly perceive the 

integration of public welfare, eco-environmental protection and sustainable development. 

Finally, it could achieve a virtuous cycle of development of nature and human society. (Yang, 

Kong, Sun & Zhang, 2018).  

 

2.2. Business Model about Green Finance under the Background of “Internet Plus”: A 

Case Study of Ant Forest 

On the basis of the diamond model. The advantages of Ant Forest are analyzed from three 

aspects: business object, business process and business performance, and five modules: 
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resource integration, product, stakeholder, profit and risk (Bakan & Doğan, 2012). The study 

finds out the commercial shortages of Ant Forest, and put forward some suggestions for its 

further development.  

The first advantage of Ant Forest is the ability of resource integration. It has received funds 

from other foundations except the support of Alibaba Public Welfare Foundation. The second 

advantage is innovative service and product, which caters to the users’ psychological needs, 

enhances the user stickiness, and satisfy the young people’s needs of social interaction. The 

third advantage is Stakeholder, it has great consumer resources, extensive cooperators and 

smaller competitors threaten. The fourth advantage is return and risk. Ant forest encourages 

people to use Alipay to achieve transaction payment, which can turn to return for Alipay.  

Further, the study presents three main Limitations of the diamond model for Ant-forest, 

including single product function, limited source of funds and immature profit model. The 

main function of Ant-forest is planting now, if people’s enthusiasm of planting decease, the 

program will lose its value. Additionally, ant-forest cannot create enough capital to save itself 

at present, the main source of funding for Ant-forest comes from Ant Financial Service Group 

and various greening foundations, which is very limited (Zheng & Meng, 2018). 

At the end of this study, the author provides four suggestions for the future development 

of ant forest. First is improving the product design scheme, such as add more abundant 

consumption scenarios, like riding a bike and green office. Second is increasing users’ trust, 

ant forest is supported to show people the principle of how green energy be calculated and 
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show them the growing process of their tree. The third is accelerating plan of carbon trading, 

carbon finance is an important part of the global financial activities, promote the carbon 

finance in ant forest can bring huge benefits for both the environment and Alibaba itself. The 

last is expanding the sources of funding, seek more reliable funding resources, rather than 

rely on foundations (Noruzi, Westover & Rahimi, 2010) 

2.3. Carbon Finance Development and Carbon Finance Mechanism Innovation Strategy 

in China 

This article analyzes the development of carbon finance and problem existed, also 

proposes a carbon finance mechanism innovation strategy in china. Driven by the framework 

mechanism of the Kyoto Protocol in 2005, the global carbon trading quota market and project 

market have gradually formed and exploded. China has huge carbon resources, carbon trading 

and carbon derivative markets. At present, China's carbon emission reduction has accounted 

for about one-third of the global market, ranking second in the world (Liu et al., 2015). 

Therefore, there will be a broad prospect for the carbon market in China.  

As the quasi-financial property of carbon emission rights has become increasingly 

prominent, it has become another new value symbol after the bulk of commodities such as 

oil. With the expansion of the carbon market, carbon monetization is getting higher and higher, 

and carbon emission rights are further derived into financial assets with investment value and 

liquidity (Yuyu, 2009). 

Due to the long period of project construction, complicated approval procedures and 
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uncertainties at the initial stage of the project, enterprises in developed countries are more 

inclined to purchase finished or semi-finished carbon assets to shorten the investment cycle 

(Chaurey & Kandpal, 2009). Carbon assets can bring benefits just like the projects invested by 

traditional VCs or PEs. Also, the emission reductions of a project can be traded in the 

secondary market, which can create profit again, therefore, when the liquidity of the carbon 

market is strengthened and the price volatility tends to stabilize, the dual-income model of 

carbon assets naturally wins the favor of the fund.  

3. Methodology & Data 

This section mainly introduces the methods used for calculating the correlation between 

five influential factors and the ant-forest’s development, confirms the data source and 

explains the data sample. 

3.1. Data and Sample 

This paper applies self-administered questionnaires to obtain data from users of ant-forest. 

The questions including geometric characters, duration of using Ant-forest, frequency of 

getting up early to collect energy every week, the probability that the users recommend Ant-

forest to their friends, uses’ satisfaction degree of Ant-forest’ function and users’ knowledge 

of Carbon Finance. Theses questionnaires will have predetermined questions, planned in such 

a way, so it would be easy for the researcher to come up with quick and accurate results 

concerning the user experiences of Ant Forest (Sekaran, 2003).   
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The dataset was randomly collected on the internet from 64 participants who are the users 

of the Ant-forest. Since the survey was published online, the participants come from all over 

the country with different professions and a wide range of age. therefore, the sample could 

be a good delegator for all Ant-forest users. 

Since the ant-forest was launched in 2016, the most using duration is 3 years. According 

to the regulation of ant-forest, the new daily personal carbon asset will be shown at seven 

o’clock in the second morning, if the participants do not get up early to collect those assets, 

they will disappear. There is a question ranges 1 to 10 numbers to quantified how much 

intention the users would like to recommend ant-forest to their close people in the 

questionnaires. A bigger figure means bigger possibility they will recommend. If the 

participants have a high satisfaction degree of ant-forest’s, which will increase the user 

stickiness, so measure how much the participant satisfy the ant forest is necessary. 

Additionally, user’s knowledge could be an effect on ant-forest, which could increase 

participants’ motivation to use ant-forest  

3.2. Methodology and Model 

This research uses a multiple regression model to examine factors that affect the 

development of Ant-forest in field of carbon finance, and try to find out the favorable ones. 

The model is developed by Hu Sheng, Houlong Hai & Jian Li in 2017, which includes five 

independent variables; its dependent variable is the volume of personal daily Green Energy 

(Carbon Asset). In principle, if Ant-forest want to develop well in field of carbon finance, the 
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most important thing for it is hold enough carbon assets to get the pricing power (Creti, Jouvet, 

& Mignon, 2012). Therefore, the model quantifies the development as the volume of carbon 

assets. Finally, the research develops its null hypotheses, which are the five independents 

variables have no significant effects on the dependent variable. Additionally, it uses a t-test to 

determine whether reject the null hypotheses or not, while the significance level is set as 0.1.  

Below is the model for this research: 

γ = β0 + β1X1 + β2X2+ β3X3 + β4X4 + β5X5 + ϵ1 

γ=volume of personal daily Green Energy (Carbon Asset) 

X1= Duration of using Ant-forest 

X2= Frequency of getting up early to collect energy every week 

X3= The probability that the users recommend Ant-forest to their  

  friends 

X4= Users’ satisfaction degree of Ant-forest’ function  

X5= Users’ knowledge of Carbon Finance 

While: 

H01: Duration of using Ant-forest has no significant impact on the Value of personal daily 

 Green Energy (Carbon Asset) 
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H02: Frequency of getting up early to collect energy every week has no significant impact on 

 the Value of personal daily Green Energy (Carbon Asset): 

Ho3: The probability that the users recommend Ant-forest to their friends has no significant 

 impact on the Value of personal daily Green Energy (Carbon Asset) 

H04: Uses’ satisfaction degree of Ant-forest’ function has no significant impact on the Value 

of personal daily Green Energy (Carbon Asset) 

H05: Uses’ knowledge of Carbon Finance has no significant impact on the Value of personal 

 daily Green Energy (Carbon Asset) 

 

4. Analysis & Findings 

This paper applies a quantitative method. Instead of providing a subjective overview like 

qualitative research offers, quantitative research identifies structured cause-and-effect 

relationships (Chor, 2010). The dataset was randomly collected from 64 participants who are 

the users of the Ant-forest. From the survey, this section will analyze the data and show the 

audience the results contributed by the multiple regression.   

4.1. Description of Survey dataset 
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Figure 1-Participants’ Distribution by Gender  

Figure 1 indicates that 36 or 56.25% of the 64 respondents are female and 28 or 43.75% are 

male, because of the random selection, the proportion of the sex is approximate to 1:1. It 

also means that sex does not significantly influence the use of the Ant-forest.  

 

 

Table 1-Participants’ Age 

Table 1 shows that most participants are in the range of 18-30 years old, which is about 

60.94% of the total participants. It also can prove that most users of Ant forest are young 

people whose ages are between 18-30. The second biggest group is the users whose ages 
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are over 31 but below 40 years old, which occupy a proportion of 20.31%. the users of under 

18 years old and range in 41-50 years old have close proportion, which is about 10%. In this 

survey, there is only 1 person over 51 years old, which indicates that the old people are 

unaccustomed to use Ant forest in their life, there are just a few old users contribute to the 

Ant-forest. 

 

Figure 2-Participants’ using duration  

Since Ant-forest just launched in August 2016, there are only three years past. Figure 2, which 

indicts that about half of the respondents joined in the Ant-forest in the second year (2017) 

after it launched, and successively there are 20.31% has registered in the Ant-forest.  

Comparatively, there is only a small group about 28.13% of the participants choose to join the 

Ant-forest when it first appeared in the world. Most people registered in Ant forest in the 

second show that it has a large influence on society to attract more and more people to join 

in it. 
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Figure 3-Participants’ knowledge of Carbon Finance  

These participants have a relatedly equally distribution on the knowledge of Carbon finance, 

the biggest proportion is 17.19%, which has a high understanding of carbon fiancé, and half 

of the participants have a low understanding of it. 

 

Table 2-Sources where participants obtain Green Energy  

the table shows that more than half participants obtain energy from walking and taking public 

transportations. About 45.31% of the sample gain energy by living payment. There are other 

low-carbon behaviors which include online registration, online ticketing, and ec.t.   
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4.2. Multiple Regression Analysis 

Regression Statistics 

Multiple R 0.384448584 

R Square 0.147800714 

Adjusted R Square 0.074335258 

Standard error 1.461822986 

Observation 64 

Table 3: Regression Statistics 

In Table 3, multiple R is the correlation coefficient. It tells the researcher how strong the linear 

relationship is (Sneden, 2000). In this situation, multiple R is equal to 0.3844, which means 

that there is a low positive relationship between the Value of personal daily Green Energy 

(Carbon Asset) and its independent variables. 

The R Square equals 0.1478, which represents the model that explains 14.78% of the variation 

in the response variable around its mean. The value of R Square is not big enough to fit the 

observations (Teoh, Yang & Zhang, 2009). 

The standard error is 1.4618, which is relatively small. It indicates that the variables have small 

spreads around the mean, so it has a better fit  

2  df SS MS F 

Significance 

F 
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Regression Analysis 5 21.49577 4.299153 2.01184 0.090352 

Residual Error 58 123.9417 2.136926   

Total 63 145.4375    

Table 4: Variance Analysis 

In this table, the Significance F is 0.090, smaller than the significance level of 0.1, which means 

the sample data provide sufficient evidence to conclude that the regression model fits the 

data better than the model with no independent variables. This finding is good news because 

it means that the independent variables in the model improve the fit (Bertagna, Treglia, 

Piccardo & Giubbini, 2012). 

 Coefficients 

Standard 

Error 

t Stat P-value 

Intercept 0.697669255 1.082826 0.644304 0.521918 

X Variable 1 0.661848165 0.286979 2.306262 0.024689 

X Variable 2 0.301941951 0.318637 0.947605 0.347262 

X Variable 3 0.000510631 0.116157 0.004396 0.996508 

X Variable 4 -0.20999883 0.263128 -0.79809 0.428075 

X Variable 5 0.081836664 0.077732 1.052802 0.296798 

Table 5: Regression parameter table 

According to the coefficients in table 4, the estimated regression equation is:  
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γ= 0.6977+ 0.6618X1 +0.3019 X2 +0.0005 X3 - 0.2100X4 + 0.0818X5 +ϵ1 

Additionally, the last column shows that the p-value of β1 is equal to 0.0247, which is less 

than the significance level of 0.1, therefore the independent variable of Duration of using Ant-

forest is related to the dependent variable. The paper should reject H01 that the duration of 

using the Ant-forest has no significant impact on the volume of personal daily Green Energy 

(Carbon Asset). For the other P-values, from β2  to β5 , they are all bigger than the 

significance level, so these independent variables are not related to the dependent variable, 

the paper cannot reject the null hypothesis. Therefore, the Frequency of getting up early to 

collect energy every week. The probability that the users recommend Ant-forest to their 

friends, Uses’ satisfaction degree of Ant-forest’s function and Uses’ knowledge of Carbon 

Finance have no significant impact on the voulmn of personal daily Green Energy (Carbon 

Asset). 

5. CONCLUSION 

The previous literature reviews present audience that Ant-forest has a rapid increase of users, 

from zero in 2016 to five hundred million in 2019. Behind the large number of users, Ant-forest 

essentially changes most people’s lifestyle and bring a huge benefit to the whole world. In 

other words, Ant-forest creates a new business model, it encourages users to enter the field 

of carbon trading (Xiong & Meng, 2018). the users act more low-carbon behaviors, the more 

carbon assets (Green Energy) they will gain.  

This research explores the business model of the Ant-forest in carbon finance. The Ant-
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forest creates the biggest personal carbon account platform to encourage individuals to join 

the team of carbon-emission reduction. The cumulative low-carbon activities could create 

carbon assets, which can be traded as carbon emission rights. Besides, the financial market 

can invest in derivatives of carbon asset and low carbon project (MacKenzie, 2009). In order 

to find out the favorable factors for Ant-forest's development, this paper applies a multiple 

regression model to examine five hypotheses. The results show that there is only one 

independent variable, Duration of using the Ant-forest, has significant influence on the 

dependent variable, volume of personal daily Green Energy (Carbon Asset), and they are 

correlated positively. therefore, there is only one favorable factor for the development of Ant-

forest in this research. 

Since this research bases on data from survey, there are three main limitations of the 

survey process. The first is the validity and reliability. Questions that bear controversies may 

not be precisely answered by the participants because of the probable difficulty of recalling 

the information related to them. The second is measure used to collect data. the researcher 

regrets not including a specific question in the survey, which could have helped address a 

particular issue that emerged later in the study. It also suggests the future researchers to 

revise the research questions sincerely before design survey questions. The third is access, the 

researcher has no access to get specific monthly volume of carbon assets for all ant-forest 

users, because use a specific number as the dependent variable would be more reliable. For 

the further study, the researcher is supposed to affirm the availability of the data before 

establish the methodology.  
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8. Appendix  

8.1. Appendix A-Questionnaire: 

1. 您的性别? Your gender? 

2. 您的年龄段是？Your age? 

3. 您使用蚂蚁森林多长时间了？How long have you use Ant-Forest？ 

4. 您每周早起收能量的频率 Your frequency of using Ant-Forest to collect Green Energy 

5. 您每天在蚂蚁森林能收集多少能量？How much 'Green Energy' can you collect from 

Ant- Forest everyday? 

6. 您获得能量的主要途径 the main methods you gain the green energy 

7. 您对碳金融的了解有多大？How much you know about Carbon Finance? 

8. 您向朋友或同事推介蚂蚁森林的可能性是多大 the probability you recommend the 

Ant-forest to your friends 

9. 您对蚂蚁森林功能的满意程度 Your satisfaction degree to the Ant-forest 
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8.2. Appendix B-dataset  

NO

. 

Durati

on of 

using 

Ant-

forest 

Frequency 

of getting 

up early to 

collect 

energy 

every week 

volume of 

personal daily 

Green Energy 

(Carbon Asset) 

The probability 

that the users 

recommend Ant-

forest to their 

friends 

Uses’ 

satisfaction 

degree of 

Ant-forest’ 

function 

Uses’ 

knowled

ge of 

Carbon 

Finance 

1 2 2 4 7 2 7 

2 3 2 1 3 3 3 

3 3 1 1 2 3 1 

4 3 1 1 1 1 1 

5 3 2 5 11 4 3 

6 2 1 1 2 1 1 

7 2 3 2 5 3 3 

8 3 1 5 6 3 1 

9 2 1 2 3 4 3 

10 2 2 5 9 5 11 

11 2 1 1 7 3 6 

12 1 2 3 9 4 10 

13 2 2 2 10 4 9 

14 2 2 3 4 4 9 

15 2 2 3 10 3 5 

16 3 2 2 10 3 7 

17 2 2 3 10 4 10 

18 2 3 3 11 4 10 

19 3 1 2 2 1 9 

20 3 2 5 11 4 10 

21 1 2 2 8 4 8 

22 2 2 3 9 5 10 

23 1 2 1 8 3 8 

24 2 3 3 8 3 8 

25 2 2 2 7 4 7 

26 1 2 1 7 4 7 

27 3 2 4 8 4 9 

28 2 2 1 8 4 9 

29 2 2 5 8 3 9 

30 3 2 1 9 4 3 

31 2 2 2 6 4 8 

32 2 2 3 8 3 7 

33 2 1 2 9 4 9 
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34 1 1 1 7 3 4 

35 2 2 3 6 4 6 

36 1 1 2 6 3 8 

37 2 2 1 9 4 3 

38 3 1 2 7 3 5 

39 2 1 1 7 4 7 

40 3 3 3 8 3 3 

41 2 3 2 9 4 7 

42 1 1 1 9 4 8 

43 1 1 1 8 4 3 

44 2 1 1 9 4 6 

45 1 1 1 9 4 4 

46 1 1 1 3 3 1 

47 2 3 2 7 5 5 

48 3 1 1 4 4 1 

49 3 3 3 9 5 9 

50 2 2 2 8 4 9 

51 1 2 3 9 4 8 

52 2 2 3 7 3 6 

53 2 2 1 10 4 10 

54 1 1 1 7 3 7 

55 2 2 3 7 4 8 

56 3 3 2 11 5 4 

57 2 2 4 9 4 10 

58 3 3 2 9 4 8 

59 1 3 1 9 4 9 

60 3 2 3 7 4 5 

61 2 2 4 7 3 3 

62 2 2 5 7 4 9 

63 3 1 1 7 3 7 

64 2 1 1 5 3 7 

       

 


