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Abstract 
With increasingly severe global environmental problems, carbon emission reduction 
and green finance have received more and more attention. Following the promulgation 
of the Paris Agreement, carbon trading markets are gradually moving towards maturity 
in many countries and carbon-related institutions around the world. However, as a main 
carbon consumption body with the most extensive distribution and engagement, the 
power of individuals is always ignored. Against this backdrop, in 2016 China’s Ant Group 
launched the first Chinese personal carbon account platform, Ant Forest, which is a 
pioneer project to combine personal carbon accounts with individual environmental 
behaviors. This essay will explain the background, the operation mechanism of Ant 
Forest, and then analyze its features and influence as well as make recommendations on 
its shortcomings, to provide a reliable reference basis for the future establishment of 
global personal carbon account networks. 
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1. Introduction 

With the progressive development of global industrialization and modernization since the end 
of the twentieth century, the emission of greenhouse gases, especially carbon dioxide, have 
been increasing exponentially, leading to lots of environmental problems. In this context, a 
series of legal climate agreements, including the Paris Agreement and the Kyoto Protocol have 
been issued internationally. Following the implementation of climate agreements, the carbon 
trading market is becoming a new effective way to balance and control the carbon emissions of 
different countries. 
As a potential superpower with the largest carbon emissions, China is facing more and more 
pressure from international and domestic public opinion. Due to the relatively late opening of 
the Chinese carbon trading market, its operation mechanism is far from mature. The Chinese 
carbon trading market is a top-down pyramid model, whose networks are mainly within its 
government, enterprises and financial institutions.[1] However, the general public which 
produces the most widely distributed and various types of carbon emissions, is not directly 
involved in carbon market transactions. 
In order to develop the potential of the public, some visionary Chinese companies have started 
to explore innovative ways to expand the carbon market to individuals. Ant Forest is one of the 
most successful cases.  
Ant Forest is a participatory green public welfare project launched by Ant Group in August 2016. 
The aim of Ant Forest is to build a low-threshold personal carbon account platform that 
everyone can join through the internet, encouraging users to indirectly participate in desert 
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greening projects and low-carbon lifestyles, to contribute to environmental protection. To date, 
the project has accumulated more than 550 million users and planted over 220 million trees, 
and has made considerable achievements in environmental protection fields.[2] As the world’s 
first environmental project to combine personal carbon accounts with individual behaviours, 
the actors of Ant Forest now include governments, corporate organizations, public users and 
the natural environment. Its comprehensive operation mechanism covers the quantified 
records of personal low-carbon behaviours, the exchange and trading of individual green 
energy saved by Ant Forest users through green behaviours will be calculated as virtual “Green 
Energy”, which is also called “Carbon Credits”, the establishment of user-friendly app platforms, 
reward and incentive systems, as well as the practical implementation of green projects, which 
has far-reaching influences and implications for the future establishment of global individual 
carbon trading networks. 
 

 
Figure 1. Ant Forest 281.  https://image.baidu.com/search/detail? 

 

 
Figure 2. How Ant Forest users help to reduce carbon emissions. 

https://twitter.com/alipay/status/1268905415280070656 
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2. Operation Mechanism 

2.1. Project Operation Process 
The success of Ant Forest can be largely attributed to the diversified cooperation in its project’s 
operation. The operation process can be divided into three levels: front-end of user green 
behaviour records, mid-end of user participation and back-end of tree planting. In the front end, 
Ant Forest cooperates with entrepreneurs and businesses to convert users’ low-carbon 
behaviours to green energy by means of classification, recording and quantification. In the 
middle segment, the Ant Group-Alibaba[3] is responsible for the operation of the Ant Forest 
mobile platform, which serves as an additional function in the Alipay app.[4] It provides 
different scenarios for users to choose among different behaviours to collect energy in real time; 
users can claim a real tree for planting when their energy consumption meets these conditions. 
The back-end level is to plant a real tree: Ant Group will entrust the tree planting project to local 
green charity foundations (such as Alxa SEE Foundation, China Green Foundation) for scientific 
planning, and then assign the planting tasks to local labors, forest farms and tree planting 
companies through the forestry department of local governments. It’s the cooperation of 
different actors that collectively complete the tree planting and maintenance tasks. 
 

 
Figure 3. Operation process. Made by the author. 

2.2. User Procedure 
The user interface of the Ant Forest app is very clear and straightforward. Users accumulate 
green energy by adopting multiple low-carbon behaviours in their daily lives, and planting 
virtual trees in the app game. Once they have accumulated a certain amount of green energy, 
users have the opportunity to exchange the virtual tree for a real one which is then planted in 
desertification areas by Ant Forest partner organizations in the name of the user. Throughout 
the whole process, users engage in simple carbon emission trading by co-planting virtual trees 
and exchanging energy with others, as well as learning basic arboriculture knowledge in 
gamification scenarios. 
The interface of the game provides various low-carbon scenarios and tree species for users to 
choose from. Users obtain their green energy by green travelling, reducing travelling, reducing 
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paper and plastic use, being energy efficient and recycling etc. In collaboration with the China 
Beijing Environment Exchange (CBEEX)[5],  Ant Forest has developed a comprehensive carbon 
reduction calculating system. 
The app also provides different tree species for users to exchange when they meet required 
energy amounts. With different amounts for different species, users now have chances to 
exchange desert trees including Caragana, Haloxylon Ammodendron, Rose Willow, Pinus 
sylvestris Var. Mongolica and Populus Euphratica etc. Once a user has successfully applied for 
a planting, the green charity organization will claim the tree and issue an electronic certificate 
to the user. There will be a sapling number on the certificate, and the sapling will be planted in 
the user’s name. 
At the same time, the platform also makes full use of the convenience of internet interaction to 
create a simple carbon trading model, where users can both “water” their friends’ trees to 
donate them energy and “steal” energy from others’ virtual forests. 
 

 
Figure 4. User procedure. Made by the author. 

3. Features and Advantages 

3.1. Convenience 
Generally speaking, planting trees requires a lot of professionalism, energy, time and financial 
costs, which means it’s not an activity that most of the general public are easily engaged in. 
Thanks to the convenience of the Internet, Ant Forest manages to lower the threshold of the 
public participation by transferring the value of daily low-carbon activities to tree planting 
behaviours. The green energy calculation system developed by CBEEX provides various low-
carbon scenarios in Ant Forest app. Users’ low-carbon behaviours will be recorded by their 
mobile phones and automatically converted into corresponding green energy. In this way, 
almost everyone has the opportunity to participate in environmental activities on fragmented 
time whenever and wherever possible. 



Volume 3 Issue 6, 2022 

DOI: 10.6981/FEM.202206_3(6).0035 

282 

Frontiers in Economics and Management 

ISSN: 2692-7608 

3.2. Entertainment 
Unlike traditional environmental public welfare projects, Ant Forest doesn’t teach its users or 
ask them to donate money directly. Instead, it relies on the sharing and interactive properties 
of social media to engage users by playing online games of planting virtual trees alone or in 
partnership. Also, the platform will regularly update the game mode and tree species to 
increase the freshness of users’ experience and maintain their continuous participation. The 
efforts of users are rewarded with a sense of entertainment and achievement, which in turn 
increases their motivation to participate in environmental protection.  

3.3. Sociality 
The social function of Ant Forest comes from a network-based competition and cooperation 
mechanism. The most direct competition mechanism is energy “stealing”, where users can steal 
energy from their Alipay friends within a set period, and they can also use virtual tools to 
protect themselves from others’ stealing. The cooperation mechanism includes co-planting and 
watering others’ trees, where users can make joint efforts with their Alipay friends to plant 
trees together and donate their energy to friends voluntarily. What’s more, an energy 
leaderboard is also given on the interface, where friends can compare and communicate with 
others. In this way, lots of interaction can be developed among users, which satisfies their social 
needs and helps to spread the application of Ant Forest and green behaviors, further creating a 
larger scale of communication and interactions. 

3.4. Authenticity 
Internet technology has broken down the boundaries between the real and the virtual, allowing 
users to create real-life value from their actions in virtual communities. Through the live photos 
transmitted from remote camera, users can observe their trees in real time, and they can even 
see the landscape changes on the desert through the satellite image. Each sapling is numbered 
and noted so that users can figure out the location and growth condition of their saplings, and 
witness how the natural environment is benefiting from their low-carbon behaviors, which in 
turn serves as a sustainable motivation for more individuals to engage in environmental 
protection. 
 

Figure 5. How the virtual connected with the real by technology. Made by the author. 

3.5. Education 
For users, the educational significance of Ant Forest is more important than other effects. Firstly, 
the tree planting game is based on the growth of real trees, so the process of accumulating green 
energy is actually a step-by-step exploration of arboriculture. When users meet the energy 
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requirements for real tree exchange, there will be a science map showing to users on the game 
interface so that they can learn relevant tree planting theories without having to practice it 
themselves. Secondly, the tree planting sites in Ant Forest are real desertification areas in China, 
and information on the growth of trees in each area is delivered to users in real time through 
remote cameras and image transmission technology. In the process, users can learn about the 
seriousness of land desertification problems in China and thus understand the importance of 
green behaviors. Furthermore, in response to Beijing’s call, in 2020 Ant Forest also launched an 
exclusive public welfare forest for universities, calling on university students and alumni to join 
in the green actions, thus leading young people to produce a marked effect to popularize the 
significance of green living to the whole society.   

3.6. Cooperativeness 
The cooperative mechanism is not only existed in the game system of Ant Forest, but it extends 
to the relationships among its actors. Ant Forest mobilizes the cooperative enthusiasm of its 
multiple partners, connecting the public’s green behaviors, businesses’ app design, and the 
governments’ environmental projects together, achieving a sustainable virtuous cycle from the 
bottom to top. The front end works with business to design game interface, and the middle end 
makes use of the Internet to engage users in, and the back end brings in local government, 
related departments, professional companies, and local labors to complete desertification 
control. The cooperation team has been large enough to support the whole system, and there 
are still lots of individuals and companies joining the family of Ant Forest every year to promote 
low-carbon environmental protection together. 

4. Effects and Influences 

4.1. Arousing Public Awareness of Environmental Protection 
Ant Forest awakens and enhances the public’s awareness of environmental protection. It helps 
the public to understand what green behavior is and how to practice green behaviors in daily 
scenarios, which greatly raises public awareness of green lifestyles. In fact, some of the loyal 
users of Ant Forest have also played an important role in promoting and demonstrating their 
behaviors to others. According to media reports, a post-90s couple in Maoming, Guangdong 
Province, who are loyal users of Ant Forest, once learned that they could get green energy by 
bring their own cups to buy coffee at Starbucks, so they brought 200 porcelain jars to Starbucks 
on the day of their wedding ceremony. The couple substituted coffee for wine at their 
engagement party and packed away all the leftovers after dinner, which well proves the 
importance of Ant Forest in arousing public awareness of environmental protection. [6]. 

4.2. Motivating Different Groups 
Ant Forest reaches audiences ranging from the elderly to teenagers. Among all age groups, 
university students perform better in general. According to the survey of China Youth Daily, 
university students are the main force users of Ant Forest. Walking, taking public 
transportation, making online payments, using shared bicycles, paperless reading and refusing 
to use disposable tableware are the most common scenarios for university students to get their 
green energy. Statistics shows that up to 2021, university students performed better than other 
groups in walking, generating 25.79kg of emission reduction per capita, higher than the 
19.99kg of other groups. [7]. 
Even the elderly who are not good at using social media, are also trying to be actively involved 
in the virtual tree planting game. According to public information, compared to younger people, 
seniors over 60 years old prefer to plant “family trees” and “love trees” (the types of virtual 
trees in Ant Forest). The “survival rate” and “planting cycle” of the elderly’s forests are generally 
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higher than those of the young, which indicates that although older people may be slower at 
collecting energy, they are more persistent in it. [8]. 
Apart from the old and the teenager, the public welfare forest section of Ant Forest has also 
leveraged a group who may not show their interests in tree planting or environmental 
protection, but also have found their own attraction in Ant Forest. For example, Ant Forest’s 
Star Charity Forests have attracted many star fans to join in and water their favorite stars’ 
virtual forests. It now covers celebrities, singers, performers, media personalities etc., which 
can satisfy different fans’ desire. Likewise, the university charity forest has attracted many 
alumni to water their university’s forest. In a Weibo poll to alumni about “how would you like 
to repay your alma mater after graduation”, 70% of graduates chose to “plant a forest for their 
alma mater.” As of December 2021, the number of public welfare virtual forest users has 
exceeded 20 million, and its cumulative number of online interactions has exceeded 93 million 
[9]. 

4.3. Promoting Green Finance 
Ant Forest breaks the traditional carbon trading model within China by organically linking 
participants from local government to corporate organizations and public on different 
platforms. An increasing number of businesses and partners are joining Ant Forest to support 
public welfare and environmental protection. Some companies have signed up as green 
partners with Ant Forest, donating saplings to combat land desertification as well as promoting 
a green, low-carbon, circular and sustainable way of production and lifestyle. In 2017, Ant 
Forest released a public welfare opening plan “Planet Blue”, which aims to involve more low-
carbon digital scenarios, and invite NPOs, government agencies, international organizations 
and other more partners to participate, to open Ant Forest to the international community. 
Some companies in China have already joined the “Planet Blue”, such as Cadillac, Xinge 
Foundation, Jiefei and Jagdeo. Among them, Jagdeo and Jiefei have made it possible for users to 
observe their real trees in real time on their mobile interface, and to view the changes they 
made to the earth via satellite. [10] In addition, some companies have joined the public welfare 
forest campaign, which is to initiate a joint green initiative to turn everyone from an 
environmental onlooker to an environmental hero. By participating in different Ant Forest 
projects, companies and businesses are raising their brand awareness and gaining trust from 
the public. At a deeper level, they are changing their traditional economically oriented model 
to a more sustainable green financial mechanism, which will have a positive effect on the reform 
of the financial environment in the future. 

4.4. Accelerating the Development of Desertified Areas 
By the end of 2021, Ant Forest had participated in regional ecological restoration projects in 
eleven provinces, including Inner Mongolia, Gansu, Qinghai, Ningxia, Shaanxi, Shanxi, Hebei, 
and Yunnan, having planted a total of 326 million trees in an area of over 3.97 million mu [11], 
including over 100 million trees in Gansu and Inner Mongolia where desertification is 
extremely serious, making a huge contribution to China’s ecology. [12]. 
In addition to the ecological value, Ant Forest has also driven the economic development of the 
planting areas, mostly by providing jobs for local villagers. Through its ecological and 
environmental projects in various regions, Ant Forest has created a total of 2.38 million green 
jobs in tree planting, forest maintenance and patrolling, bringing an additional 350 million RMB 
in labor income to local people. [13] In addition, Ant Forest also exerted a positive effect on the 
development of local tourism industry. As users know about the remote desertified areas 
deeper and deeper through the planting game, their attention to the green projects has grown 
as well, and some of them are even willing to visit those areas to patronize the seedlings they 
planted in their names. As a result, these deserted areas are becoming new ecological tourist 
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destinations, which has further led to an increase in the economy of its tertiary industry 
development. 

4.5. Bringing Chinese Experience to the World 
In September 2019, Alipay Ant Forest was honoured with the “Champions of the Earth Award” 
by the United Nations.[14] It was pointed out that the products of Ant Forest have promoted 
environmental protection and sustainable lifestyles through digital technology, providing an 
innovative Chinese model for ”the Blue Sky War”[15] , which is of universal significance as the 
world faces the challenge of climate change today.  
In fact, the mechanism of Ant Forest has already started to trigger other countries to follow suit. 
In June 2019, GCash, a local online payment platform in the Philippines, announced the launch 
of GCashForest, which is a Philippine version of Ant Forest. [16] Like China, the Philippines is 
also faced with severe forest degradation. Public data suggests that the Philippines is losing its 
forest cover at a rate of 47000 hectares per year, falling from 70% of forest areas to around 20% 
last century. With the introduction of the Philippine Ant Forest, Filipino users can also 
accumulate green energy through low-carbon travelling and electronic payments to redeem for 
planting real trees. Anthony Thomas, the CEO of GCash who went on a field trip to Ant Forest, 
said. “Greening the planet, Alipay is our role model, China is our role model.[17]. 
As a success story recognised by the United Nations, the Ant Forest model will have the 
opportunity to be replicated globally in the future and become a valuable experience for China 
to bring to the world. 

5. Limitations and Suggestions 

Although Ant Forest provides a successful example of the application of personal carbon 
accounts, there are still gaps to be filled and potential for development. 
Firstly, it is still imperfect in its way calculating personal carbon emissions. As the app client is 
based entirely on the internet, even if it now covers almost all the online scenarios of green 
behaviors, its offline energy calculation method is not comprehensive enough. According to 
users’ feedbacks, its offline scenarios only include green travelling such as mobile phone step 
recording and bicycle sharing, but the travelling calculating system in nature is still based on 
the Internet. In contrast, some of the green behaviours such as paying cash for public transport 
and purchasing environmental products, can not be recorded at all. Therefore, the individual 
carbon accounts and carbon footprints are not complete now. 
In addition, there exists consumption inducement in the way how Ant Forest measures carbon 
reduction. Due to Ant Forest’s partnership with some commercial platforms, the green energy 
from online consumption is generally measured higher than other behaviours. For instance, 
online ticketing accumulates more energy than walking and bike sharing, while the results 
should be reversed if the calculation method were to match the actual carbon reduction of 
behaviours. In the carbon market, the establishment of a unified, comprehensive and 
transparent standard for calculating carbon emissions and emission reduction indices is the 
basis for its operation, only in this way can we ensure the fair distribution of carbon quotas and 
the subsequent rational operation of the overall carbon economy. It is therefore worth 
rethinking for Ant Forest to better formulate the carbon calculating criteria. 
At the same time, the platform of Ant Forest is limited in scale and single in function, and it lacks 
deeper carbon trading capabilities, which limits the value of individual carbon accounts. Based 
on the existing mechanism, users’ participation is voluntary, and the objects of their 
transactions are fixed – they can only exchange green energy and trees, which means that Ant 
Forest is now only a prelude to the development of personal carbon accounts, and more 
functions are yet to be explored and developed in the future. 
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Based on the three limitations described above, Ant Forest can be expanded and improved on 
its existing foundations. Firstly, it is supposed to cooperate with offline payment platforms 
related to carbon reduction, such as environmental products business and public transport 
departments, and then develop a carbon footprint measurement system that is independent of 
the internet. Secondly, as a welfare project, Ant Forest should not only show its energy 
conversion data transparently to users, but should also make its carbon emission reduction 
calculating system correspond better with the real situations of users’ behaviors. Finally, Ant 
Forest needs to expand its carbon trading methods while subsequently expanding its functions 
and scales, instead of limiting itself to planting trees and exchanging energy. Or even it can allow 
individuals to donate or sell their carbon credits to some polluting enterprises in exchange for 
their excessive emission quato, which can not only alleviate carbon emission stress of the 
enterprises, but can also bring extra income for individuals. 

References 

[1] The Ministry of Ecology and Environment (MEE), Measures for the Administration of National 
Carbon Emissions Trading, China. 

[2] J.L. Wang: Ant Forest: 550 million feet “planted” in a public forest, Grand Garden of Science, Beijing, 
China, 2021.06. 

[3] Alibaba – full name Alibaba Group Holdings Limited – is company founded in 1999 in Hangzhou, 
Zhejiang Province by 18 founders under the leadership of Jack Ma, which operates a number of 
businesses and receives support from the services of its affiliated companies. 

[4] Alipay is a third-party mobile and online payment platform, established in Hangzhou, China in 
February 2004 by the Alibaba Group and its founder Jack Ma. 

[5] China Beijing Environmental Exchange (CBEEX) is a corporate domestic and international 
environmental equity public trading platform, initiated by the China Beijing Equity Exchange (CBEX) 
and authorized by the Beijing municipal government. 

[6] Weng Kun: Internet sets off a wave of low carbon living in China. Dutenews, Accessed January 4, 
2022, https://www.dutenews.com/tianxia/p/196446.html. 

[7] Reng Baijian, Gao Sihan, Zhu Yuhang, A study of university students’ online carbon philanthropy 
behaviour: the example of “Ant Forest”, Nanjing University of Posts and Telecommunications, China, 
2019. 

[8] Sohu News. Ant Forest: 70% of love trees for the over 60s are guarded by one person.” Accessed 
January 4, 2022, https://www.sohu.com/a/296127352_597912. 

[9] Science and technology observation: How to give back to your alma mater after graduation? 
Accessed January 4, 2022, https://baijiahao.baidu.com/s?id=1639921822586265341& wfr= 
spider&for=pc. 

[10] Li Wenyao: Ant Forest announces ‘Green Planet Project’. Published September 9, 2018, https://m. 
huanqiu.com/article/9CaKrnKcgs2. 

[11] The Mu is the unit of measurement of area that is often used in south Asia. 1 Mu corresponds to 
1/15 of a hectare (ha), or about 666.7 m2. 

[12] Wang Junling, Ant Forest: 550 million feet “planted” in a public forest, Grand Garden of Science, 
Beijing, China, 2021.06. 

[13] Jin Jiang: Ant Forest has planted 326 million trees and over 600 million people have participated in 
low carbon living. Published August 27, 2021, https://www.dsb.cn/158049.html. 

[14] UN Environmental Programme. “Ant Forest-Inspiration and Action.” Accessed January 5, 2022, 
http://stg.unenvironment.org/championsofearth/laureates/2019/ant-forest?%2Fzh-hans% 
2Fnode%2F1586=&%2Ffr%2Fnode%2F1586=Q. D. Zeng, Q. E. Li: Progress in Civil Engineering, Vol. 
32 (2012) No. 9, p. 3077-3080.  

[15] The Blue Sky War, also called “Three-year action plan for cleaner air”, was issued by the China State 
Council in June 2018. It is a comprehensive strategy to improve air quality through actions across 



Volume 3 Issue 6, 2022 

DOI: 10.6981/FEM.202206_3(6).0035 

287 

Frontiers in Economics and Management 

ISSN: 2692-7608 

all key sectors. The key objective of the action plan is to reduce emissions of major air pollutants 
and greenhouse gases, and decreasing the number of days with high air pollution. 

[16] Xin hua. “The Philippines launches its own ‘Ant Forest’ inspired by Alibaba.” CGTN, Published June 
26, 2019, https://news.cgtn.com/news/2019-06-26/The-Philippines-launches-its-own-
Ant-Forest-inspired-by-Alibaba-HPZMrHC5u8/index.html. 

[17] Peter Walpole. “Low forest cover in the Philippines: Issues and responses at the community level.” 
ESSC, Published November 30, 2011, https://essc.org.ph/content/lview/579/1/. 

 
 


