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Abstract: Based on the increase of people's environmental awareness and the application of blockchain technology in various 
fields, this paper combines blockchain and green supply chain, establishes a secondary supply chain led by manufacturers and 
followed by retailers, explores the pricing strategy and blockchain platform adoption conditions of the traditional green supply 
chain compared with the green supply chain that joins the blockchain platform, and considers the pricing strategy of government-
subsidized manufacturers and blockchain platform adoption The paper also considers the pricing strategies and blockchain 
platform adoption conditions of government-subsidised manufacturers. Firstly, the paper finds that green supply chain companies 
do not join blockchain platforms in all cases. Manufacturers and retailers are motivated to join blockchain platforms when the 
cost of operating the platform is low and consumer trust in the value of the product is low. This is because the benefits of increased 
demand due to increased consumer trust in green products more than compensate for the cost of operating a blockchain platform. 
However, when companies join the blockchain platform, the retail price of green products will rise and consumers will not benefit 
from the blockchain platform. When the government subsidises manufacturers, manufacturers, retailers and consumers all benefit 
from the blockchain platform when green supply chain companies join the blockchain platform. Furthermore, demand for green 
products does not always increase when there are government subsidies. 
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1. Introduction 
In response to the global climate problem, countries have 

made green emission reduction a production target, but at 
present, China's manufacturing industry's crude production 
methods still exist, and the energy consumption of the 
manufacturing industry and its products accounts for a high 
proportion of the country's energy consumption, which will 
require China's industry and manufacturing industry to carry 
out a thorough green and low-carbon transformation and 
development [1]. As the traditional supply chain changes, the 
platform will become the new carrier of the supply chain 
economy, and green becomes the new requirement of the 
supply chain economy. The green supply chain is an 
important path to achieve the goal of "carbon peaking and 
carbon neutrality" by practising the concept of green 
development. 

The traditional supply chain model is the "push supply 
chain", i.e. "sell what is produced and consume what is sold". 
"Pull supply chain" means "sell what you consume, and 
consume what you sell". Modern supply chain development 
should be a "pull supply chain", as a platform supply chain, it 
is the innovative development of a "pull digital platform 
supply chain"[2]. At present, most of the platforms in China 
are designed with the platform market as the centre, the 
platform market designs the standard warehouse receipts, 
designs or launches the corresponding varieties, and all the 
trading parties trade around the "products" provided by the 
platform because the "products" of such trading are designed, 
often as a mere trading "bargaining chip", or a tool for 
speculation. Sometimes the information generated by the 
transaction is not the true supply and demand information of 
the market, misleading production and marketing. The current 
platform blockchain is designed in the same way, with the 
platform at the centre, rather than the "polycentric" design of 
the parties to the transaction[3]. With the growing share of the 

2C platform economy, manufacturers will be rapidly 
influenced by the consumption habits and behaviours of 
demand consumers, and will even gradually start to transmit 
to the upstream enterprises in the manufacturing supply chain, 
which will bring huge changes to the economic model and 
technological development. 

With the development of the times, people's awareness of 
the environment has gradually increased. Consumers' 
increased environmental awareness makes them more 
inclined to choose green products, such as electric cars and 
rechargeable batteries. A survey shows that about 20% of 
consumers are willing to buy green products, even if they cost 
more than non-green products[4]. Nowadays, many 
companies uphold the concept of sustainability and pay more 
attention to the production and distribution of green products. 
However, it is more common for green products to be more 
expensive to produce and less in demand than traditional 
products, especially when they are first introduced to the 
market and take a while to gain consumer acceptance[5]. For 
example, in the case of fluorine-free air conditioners, 
consumers unfamiliar with this new environmentally friendly 
product were given limited information about how these 
products compared to Prada's regular products[6], which may 
have made them hesitant to buy fluorine-free air conditioners, 
hence the low sales volume when they first entered the market, 
but as consumers became more aware, economies of scale 
have now been achieved in the production of fluorine-free 
refrigerators. At present, the barriers to consumers choosing 
to purchase efficient and environmentally friendly products 
and services are threefold: firstly, the high price of green 
products and the lack of trust; on the other hand, consumers 
currently obtain some information on the sustainability of 
green goods mainly through reference to green consumer 
groups or personal experience[7], and lack access to 
information on the sustainability of goods. At the same time, 
the majority of consumers are also suspicious of the multiple 



 

213 

advertisements and promotions of green products and are 
unable to make purchasing decisions based on this 
information[8]. Amongst other things, information 
asymmetry has become the most important factor that 
prevents consumers from making purchasing decisions. 
Therefore, consumer trust in green products and the limited 
availability of green information may significantly impact the 
sale of green products. 

First proposed by Satoshi Nakamoto[9], the blockchain 
uses cryptographic algorithms and consensus mechanisms to 
achieve a decentralized design that provides point-to-point 
transactions on a decentralized basis. Blockchain can 
effectively improve supply chain transparency, reduce 
transaction costs, build trust and promote supply chain 
sustainability[10]-[11]. In the blockchain technology 
environment, the competing strategies and outcomes among 
supply chain enterprises will also change. Therefore, the 
study of competing games among supply chain enterprises 
with the introduction of blockchain has become a new 
research hotspot in the field of supply chain management. 
Zheng et al. (2019)[12]investigated the problem of order 
quantity decisions and risk decisions in the spacecraft supply 
chain from the perspective of blockchain-facilitated 
information sharing. Choi (2019)[13] examines the impact of 
a blockchain-enabled platform sales model on the profits, 
consumer surplus and social welfare of luxury goods supply 
chain members. And Choi (2019)[14] also examines the issue 
of blockchain improving data quality perspectives on fashion 
supply chain ordering decisions and finds that implementing 
blockchain can help improve social welfare, but can weaken 
the profitability of the apparel supply chain. Shen et al. (2020) 
[15]studied product selection decisions on online sales 
platforms that sell both used and new products based on the 
perspective of blockchain disclosure of product quality 
information. Li Jian et al. (2020) [16] designed a blockchain 
technology-driven "blockchain + collaborative emission 
reduction" information-sharing mechanism to improve the 
efficiency of collaborative emission reduction among 
upstream and downstream enterprises in the supply chain. Xi 
et al. (2020)[17] studied the pricing and channel selection 
issues in a dual-channel supply chain in a blockchain 
technology environment. Niu et al. (2021)[18] studied the 
impact of tax differences on MNCs' participation in cross-
border e-commerce blockchain in the case of competition 
between MNCs' direct sales channels and cross-border e-
commerce platforms and showed that the implementation of 
blockchain was able to increase MNCs' wholesale profits but 
reduce MNCs' retail profits and tax planning benefits. Based 
on an omnichannel context, Xu et al. (2021)[19] show that the 
implementation of blockchain by manufacturers can not only 
increase product greenness but also facilitate supply chain 
coordination. Guan et al. (2021)[20] studied the impact of 
blockchain technology on cross-border supply chain 
decisions under different cooperation contracts in the context 
of tariff hikes. By using blockchain technology, we can 
guarantee accurate and real-time access to information. In 
which those involved can access the status, quantity and 
location of spare parts. Consumers can scan QR codes on their 
smartphones to obtain information about the product, which 
will reduce or eliminate their distrust of the product[21]-[22]. 
However, not all companies will use blockchain due to the 
additional operational costs involved in joining a blockchain 
platform. At this point, the first question arises: under what 
conditions will manufacturers and retailers join a blockchain 

platform when consumers do not trust green products? 
To reduce costs and stimulate demand, the government can 

offer subsidies to manufacturers and retailers and tax breaks 
to purchasers[23]. For example, during the epidemic, the 
Italian government offered consumers a 'green' subsidy of up 
to 60% of the price of a bicycle, up to a maximum of €500 per 
inhabitant of a city with a population of 50,000 or more. In 
the green product supply chain, the different forms of 
government subsidies offered can influence the pricing 
strategies and product demand of firms in the supply 
chain[24]-[25]. A second question arises at this point: how do 
government subsidies affect the conditions under which 
companies choose to join a blockchain platform? 

To address these two issues, this paper develops a model 
that first examines wholesale prices, retail prices, product 
demand and firm profits for traditional green supply chains 
and green supply chains that join a blockchain platform, and 
then analytically explores the conditions for firms to join a 
blockchain platform when the government provides subsidies 
to manufacturers, retailers and consumers, respectively[26]. 
Although blockchain can alleviate consumers' information 
uncertainty about green products, it requires firms to pay 
certain operational costs, so we consider three forms of 
government subsidies to manufacturers, retailers and 
consumers respectively, and analyse the wholesale prices, 
retail prices, product demand and firm profits of traditional 
green supply chains and green supply chains joining 
blockchain platforms under these three subsidies, as well as 
the green The conditions for green supply chains to join the 
blockchain platform. Government subsidies play an important 
role in the operational strategy of green product supply chains, 
so it is important to understand how the application of 
blockchain affects the process and how the blockchain itself 
is affected. 

2. Model Construction and Analysis 
In this section, we first examine the equilibrium decisions 

of manufacturers and retailers in a traditional supply chain 
and then analyse the equilibrium decisions of manufacturers 
and retailers joining the supply chain under a blockchain 
platform. This is a secondary supply chain where the 
manufacturer leads and the retailer follows[27]. Next, we 
explore the conditions under which manufacturers and 
retailers join the blockchain platform in pursuit of different 
value objectives and discuss the impact of blockchain on 
consumers[28]. The following are the assumptions of this 
thesis: 

Assumption 1: A superscript of 𝐵  represents a 
manufacturer making a retrofit to use blockchain technology, 
respectively, and a superscript of 𝑁  represents a 
manufacturer not accepting blockchain technology. 

Assumption 2: Consumers are sensitive to green products 
and insensitive to price. The demand function is sought 
through the utility function of the product. 𝑢  is the basic 
value of the product, 𝑢  is uniformly distributed in ሾ0,1ሿ 
with density 𝑓ሺ𝑢ሻ ൌ 1. 𝛽 is the sensitivity of consumers to 
green products, 0 ൏ 𝛽 ൏ 1 . λ is the trust of consumers in 
green products, 0 ൏ 𝜆 ൏ 1 ; p is the selling price of green 
products; 𝑒 is the greenness of the product (𝑒 ൐ 0). Then, in 
the traditional case, the utility function of the green product is 
𝑈 ൌ 𝑢 ൅ 𝜆𝛽𝑒 െ 𝑝 , where the manufacturer's trust 𝜆 ൌ 1  if 
the manufacturer accepts the retrofit to use blockchain 
technology. 
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Assumption 3: Manufacturers who accept blockchain 
technology transformation will need to pay unit 
transformation cost 𝑏 . Meanwhile, if manufacturers use 
blockchain technology, through the technology's ledger-based 
records, consumers can learn about the enterprise's products 
and transactions, etc. Enterprises will gain value 𝑣, such as 
ga ood reputation of the enterprise, more transaction 
opportunities and order volume, etc., if each transaction is 
very good. Since it is difficult to compare the size of the cost 
and gain value of the blockchain technology transformation, 
let 𝑏 െ 𝑣  be the manufacturer's platform cost when 𝑏 ൐ 𝑣 , 
and let 𝑣 െ 𝑏 be the manufacturer's platform gain when 𝑏 ൏
𝑣. 

Assumption 4: A manufacturer producing a green product 
requires a green abatement input to the product that costs an 
abatement cost of 𝐶௠ ൌ

ଵ

ଶ
𝜔𝑒ଶOmega is is the manufacturer's 

green abatement input factor. For the sake of generality, the 
manufacturer's other costs are assumed to be zero. 

Assumption 5: The decision variables in this paper are the 
selling price p of the green product and the greenness 𝑒 of 
the product (𝑒 ൐ 0). 

Assumption 6: When the government gives subsidies to 
manufacturers, retailers and consumers, the total amount of 
subsidies is certain and is 𝑇 . When the government gives 
subsidies to consumers, it gives a subsidy of 𝑠  per unit to 

consumers who buy green products, then 𝑠 ൌ
்

஽
. 

Assumption 7: Social welfare consists of firm profit plus 
consumer surplus minus government expenditure. Consumer 
Surplus (CS), which is the difference between the consumer's 
willingness to pay (psychological maximum price) and the 
actual price paid, measures the additional benefit that the 
consumer perceives himself to have gained. For this paper, 
consumer surplus is the consumer's surplus of a product. 

2.1. Green supply chain decision-making 
without a blockchain platform 

In a traditional supply chain, the utility function for 
purchasing a green product is 

 
𝑈ଵ ൌ 𝑢 ൅ 𝜆𝛽𝑒 െ 𝑝               (1) 

 
The total consumer valuation of a product consists of a 

basic valuation (𝑢) and an environmental valuation (𝛽𝑒). As 
the greenness of products increases, their environmental value 
also increases. Due to information asymmetry between 
companies and consumers, consumers are unable to 
accurately and fully grasp the true attributes of green products 
and the actual green effort behaviour of companies, resulting 
in consumers not being able to fully trust the greenness of 
products, which exposes consumers to uncertainty about the 
value of green products, where 0 ൏ 𝜆 ൏ 1 , especially for 
innovative or fashionable products. In previous research [1], 
when blockchain is not introduced, we use the equation to 
represent the degree of consumer uncertainty in equation (1). 

When 𝑈ଵ ൒ 0 , i.e. 𝑢 ൒ 𝑝 െ 𝜆𝛽𝑒 , the consumer will buy 
the product, so the demand 𝐷ଵ ൌ 𝑃ሼ𝑈ଵ ൒ 0ሽ ൌ
׬ 𝑓ሺ𝑢ሻ𝑑𝑢

ଵ
௣ିఒఉ௘ . Since 𝑢 is uniformly distributed in [0,1], its 

density 𝑓ሺ𝑢ሻ ൌ 1. 
Therefore, we can obtain the following demand function: 
 

𝐷ଵ ൌ 1 ൅ 𝜆𝛽𝑒 െ 𝑝            (2) 
 

Manufacturer's profit function: 
 

𝜋௠
ே ൌ 𝑤ሺ1 ൅ 𝜆𝛽𝑒 െ 𝑝ሻ െ

ଵ

ଶ
𝜔𝑒ଶ         (3) 

 
Retailers' profit function: 

 
𝜋௥

ே ൌ ሺ𝑝 െ 𝑤ሻሺ1 ൅ 𝜆𝛽𝑒 െ 𝑝ሻ         (4) 
 
Theorem 1. Equilibrium decisions and profits of 

manufacturers and retailers in a traditional supply chain when 

𝜔 ൐
ఒమఉమ

ସ
: 

𝑝ே∗ ൌ
3𝜔

4𝜔 െ 𝜆ଶ𝛽ଶ 

𝑤ே∗ ൌ
2𝜔

4𝜔 െ 𝜆ଶ𝛽ଶ 

𝑒ே∗ ൌ
𝛽𝜆

4𝜔 െ 𝜆ଶ𝛽ଶ 

𝐷ே∗ ൌ
𝜔

4𝜔 െ 𝜆ଶ𝛽ଶ 

𝜋௠
ே∗ ൌ

𝜔
2ሺ4𝜔 െ 𝜆ଶ𝛽ଶሻ

 

𝜋௥
ே∗ ൌ

𝜔ଶ

ሺ4𝜔 െ 𝜆ଶ𝛽ଶሻଶ 

Proposition 1. Impact of consumer sensitivity to green 
products 𝛽  and consumer trust in green products 𝜆  on the 
equilibrium outcome in the case of not joining the blockchain 
platform: 

డగ೘
ಿ∗

డఉ
൐ 0，

డగೝ
ಿ∗

డఉ
൐ 0，

డ஽ಿ∗

డఉ
൐ 0，

డ௘ಿ∗

డఉ
൐ 0，

డ௪ಿ∗

డఉ
൐ 0，

డ௣ಿ∗

డఉ
൐

0 
డగ೘

ಿ∗

డఒ
൐ 0，

డగೝ
ಿ∗

డఒ
൐ 0，

డ஽ಿ∗

డఒ
൐ 0，

డ௘ಿ∗

డఒ
൐ 0，

డ௪ಿ∗

డఒ
൐ 0，

డ௣ಿ∗

డఒ
൐

0 
Proposition 1 suggests that consumer sensitivity and trust 

in green products positively affect the selling price, wholesale 
price and greenness of products under different channels. 
Consumers' distrust of green products will reduce their desire 
to buy green products, which in turn will reduce the market 
demand for green products, which in turn will encourage 
manufacturers to reduce their green inputs into their products, 
resulting in a decrease in the greenness of their products, 
resulting in lower market demand for green products and a 
reduction in the profitability of each player, which will lead 
to a vicious circle in which each player in the green supply 
chain will have to choose lower wholesale and sales prices. 
This creates a vicious circle. To increase green consumption, 
both the government and enterprises should aim to enhance 
consumers' trust in green products. Enterprises should join the 
blockchain platform to build a decentralised green product 
information traceability system, so that consumers can trace 
the green information of products, and the green information 
can be guaranteed to be valid, which will maximise 
consumers' trust in green products. 

2.2. Green supply chain decision-making by 
joining a blockchain platform 

When companies join the blockchain platform, the 
transparency of information in the supply chain is optimised 
to the maximum extent and consumers can obtain not only 
green information by scanning QR codes, but also other basic 
information (related to traceability, logistics and quality of the 
product). The full lifecycle information of green products, 
especially greenness information, can be completely and 
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accurately recorded and stored in the blockchain-supported 
product information traceability system, and consumers can 
fully trust the greenness of the products. Green information 
symmetry increases consumer trust in greenness, i.e. 𝜆 ൌ 1. 

At this point, the consumer surplus function for the green 
product purchased is 

 
𝑈ଶ ൌ 𝑢 ൅ 𝛽𝑒 െ 𝑝             (5) 

 
With that, we can obtain the demand function: 
 

𝐷ଶ ൌ 1 ൅ 𝛽𝑒 െ 𝑝             (6) 
 
The profit function for manufacturers: 
 

𝜋௠
஻ெ ൌ ሺ𝑤 െ 𝑏 ൅ 𝑣ሻሺ1 ൅ 𝛽𝑒 െ 𝑝ሻ െ

ଵ

ଶ
𝜔𝑒ଶ   (7) 

 
The profit function for retailers: 
 

𝜋௥
஻ெ ൌ ሺ𝑝 െ 𝑤ሻሺ1 ൅ 𝛽𝑒 െ 𝑝ሻ         (8) 

 
Theorem 2. Equilibrium decisions and profits of 

manufacturers and retailers in a green supply chain joining a 

blockchain platform when 𝜔 ൐
ఉమ

ସ
: 

𝑝஻∗ ൌ
𝛽ଶሺ𝑣 െ 𝑏ሻ ൅ 𝜔ሺ3 ൅ 𝑏 െ 𝑣ሻ

4𝜔 െ 𝛽ଶ  

𝑤஻∗ ൌ
𝛽ଶሺ𝑣 െ 𝑏ሻ ൅ 2𝜔ሺ1 ൅ 𝑏 െ 𝑣ሻ

4𝜔 െ 𝛽ଶ  

𝑒஻∗ ൌ
𝛽ሺ1 െ 𝑏 ൅ 𝑣ሻ

4𝜔 െ 𝛽ଶ  

𝐷஻∗ ൌ
ሺ1 ൅ 𝑣 െ 𝑏ሻ𝜔

4𝜔 െ 𝛽ଶ  

𝜋௠
஻∗ ൌ

ሺ1 ൅ 𝑣 െ 𝑏ሻଶ𝜔
2ሺ4𝜔 െ 𝛽ଶሻ

 

𝜋௥
஻∗ ൌ

ሺ1 ൅ 𝑣 െ 𝑏ሻଶ𝜔ଶ

ሺ4𝜔 െ 𝛽ଶሻଶ  

Proposition 2. Impact of the value gain 𝑣 gained by firms 
joining the blockchain platform on the equilibrium outcome 
in the implementation of the blockchain scenario: 

డ௪ಳ∗

డ௩
൐ 0，

డ௘ಳ∗

డ௩
൐ 0，

డ஽ಳ∗

డ௩
൐ 0，

డగ೘
ಳ∗

డ௩
൐ 0，

డగೝ
ಳ∗

డ௩
൐ 0，

డ௣ಳ∗

డ௩

⎩
⎪
⎨

⎪
⎧൐ 0,

ఉమ

ସ
൏ 𝜔 ൏ 𝛽ଶ

ൌ 0,           𝜔 ൌ 𝛽ଶ

൏ 0,
ఉమ

ସ
൏ 𝜔 ൏ 1

 

Proposition 2 suggests that the value gain gained by a firm 
joining a blockchain platform has a positive impact on 
wholesale prices, product greenness, demand, and optimal 
profits for each of the green supply chain actors. For green 
product manufacturers, the higher the value gain gained by 
firms joining the blockchain platform, the higher the 
manufacturer's pricing power over the product and the easier 
it are for the manufacturer to set higher wholesale prices. 
However, the retailer's selling price does not necessarily 
increase with the cost of operating the blockchain platform 
but depends on the relationship between the green input factor 

and consumer green sensitivity. When 
ఉమ

ସ
൏ 𝜔 ൏ 𝛽ଶ , the 

retailer's selling price increases as the manufacturer's gain 
value increases; when 𝜔 ൌ 𝛽ଶ, the unit value gain does not 
affect the selling price of green products; when ω>β^2, the 
retailer's selling price decreases as the manufacturer's gain 

value increases. This means that in the case of 𝜔 ൐ 𝛽ଶ, the 
greater the value gain of the manufacturer from the 
blockchain platform, not only is it beneficial to increase the 
profit of the green supply chain, but it will also increase 
consumer demand as consumers can purchase green products 
at a lower price. 

2.3. Conditions for manufacturers to join the 
blockchain platform 

 Green product manufacturers can increase consumer trust 
by joining a blockchain platform, but at the same time incur 
additional blockchain operational costs. Whether 
manufacturers are inclined to join a blockchain platform 
depends on the greenness of the product and the profitability 
of the green supply chain companies. Comparing the 
greenness of products before and after joining the blockchain 
platform, and the profitability of the manufacturer and retailer, 
a sufficient condition for manufacturers to join the blockchain 
is derived. 

Proposition 3. 
(1) 𝑣 െ 𝑏 ൐ 0;  

(2) 0 ൏ 𝑏 െ 𝑣 ൏ 1 െ ට
ସఠିఉమ

ସఠିఒమఉమ. 

Manufacturers will be willing to join the blockchain 
platform when the greenness of their products and the 
profitability of manufacturers and retailers are higher when 
companies in the green supply chain join the blockchain 
platform than when they do not. 

Proposition 3 suggests that a sufficient condition for a 
manufacturer to join a blockchain platform is related to the 
relationship between the manufacturer's value gain and the 
operating costs of the blockchain platform. When the 
manufacturer's benefit from the platform is large enough to 
cover the platform operating costs and green inputs delivered 
by the manufacturer, then the manufacturer will not only be 
more profitable but will also have more incentive to improve 
the greenness of their products. At this point, the 
manufacturer can obtain smaller pricing and give the retailer 
a lower wholesale price, at which point the retailer's profits 
will also increase. However, when the value of the 
manufacturer's gain is less than the operational costs 
delivered, then only the manufacturer spends less on the 
platform and the manufacturer still has the incentive to 
implement blockchain. This provides a source of motivation 
and a realistic basis for the green supply chain to join the 
blockchain platform. 

2.4. Social welfare 
We use social welfare to measure whether manufacturers 

can benefit from joining the blockchain platform, using 𝑆𝑊 
to represent social welfare, superscript 𝑁 for manufacturers 
not joining the blockchain platform, and superscript 𝐵  for 
manufacturers joining the blockchain platform, where the 
social welfare function = company profit + consumer surplus 
- government spending. 

That is, 𝑆𝑊 ൌ 𝜋௠
∗ ൅ 𝜋௥

∗ ൅ ׬ ሺ1 െ 𝛼 ൅ 𝛽𝑒∗ െ 𝑣ሻ𝑑𝑣
ଵିఉ௘∗

௣∗  , 

which can be found out the social welfare when the 
manufacturer does not join the blockchain platform and when 
it joins the blockchain platform, respectively. 

Social benefits when manufacturers do not join the 
blockchain platform: 
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𝑆𝑊ே ൌ
𝜔

2ሺ4𝜔 െ 𝜆𝛽ଶሻ
൅

𝜔ଶ

ሺ4𝜔 െ 𝜆𝛽ଶሻଶ

൅
ሺ1 ൅ 𝜆𝛽𝑒ே∗ െ 𝑝ே∗ሻଶ

2

ൌ
𝜔

2ሺ4𝜔 െ 𝜆ଶ𝛽ଶሻ
൅

𝜔ଶ

ሺ4𝜔 െ 𝜆ଶ𝛽ଶሻଶ

൅
𝜔ଶ

2ሺ4𝜔 െ 𝜆ଶ𝛽ଶሻଶ ൌ
ሺ7𝜔 െ 𝜆ଶ𝛽ଶሻ𝜔
2ሺ4𝜔 െ 𝜆ଶ𝛽ଶሻଶ 

Social benefits for manufacturers when joining a 
blockchain platform: 

𝑆𝑊஻ ൌ
ሺ1 ൅ 𝑣 െ 𝑏ሻଶ𝜔

2ሺ4𝜔 െ 𝛽ଶሻ
൅

ሺ1 ൅ 𝑣 െ 𝑏ሻଶ𝜔ଶ

ሺ4𝜔 െ 𝛽ଶሻଶ

൅
ሺ1 ൅ 𝛽𝑒஻∗ െ 𝑝஻∗ሻଶ

2

ൌ
ሺ1 ൅ 𝑣 െ 𝑏ሻଶ𝜔

2ሺ4𝜔 െ 𝛽ଶሻ
൅

ሺ1 ൅ 𝑣 െ 𝑏ሻଶ𝜔ଶ

ሺ4𝜔 െ 𝛽ଶሻଶ

൅
൫ሺ1 െ 𝑏 ൅ 𝑣ሻ𝜔൯

ଶ

2ሺ𝛽ଶ െ 4𝜔ሻଶ

ൌ
ሺ1 െ 𝑏 ൅ 𝑣ሻଶ𝜔ሺ7𝜔 െ 𝛽ଶሻ

2ሺ𝛽ଶ െ 4𝜔ሻଶ  

As there are two conditions for manufacturers to join the 
blockchain when pursuing environmental goals versus 
economic goals, we discuss below whether the social welfare 
of manufacturers will increase when they join the blockchain 
platform by the situation. 

(1) When 𝑣 െ 𝑏 ൐ 0, 
 

 
Figure 1. Image of social welfare on green input coefficient 

 
The manufacturer's value gain from the platform is higher 

than the cost of operating the platform so that 𝑣 ൌ 5 , 𝑏 ൌ
2 , 𝛽 ൌ 0.6 and 𝜆 ൌ 0.7, and the image is made about 𝑆𝑊ே 
and 𝑆𝑊஻  concerning the green input coefficient 𝜔 . To 
ensure positive prices, profits and product greenness for 

manufacturers and retailers, 𝜔 ൐
ఉమ

ସ
  is specified, and the 

green input coefficient 𝜔  for manufacturers in the image 
starts at 0.1. As can be seen from the image, as the green input 
factor 𝜔  increases, the cost to the manufacturer increases 
and social welfare decreases. However, the social welfare of 
manufacturers joining the blockchain platform is much higher 
than those not joining the blockchain platform. In this case, 
𝑆𝑊஻ ൐ 𝑆𝑊ே. 

(2) When 0 ൏ 𝑏 െ 𝑣 ൏ 1 െ ට
ସఠିఉమ

ସఠିఒమఉమ, 

 

 
Figure 2. Image of the platform fee on the green input 

factor 
 
The formula shows that the manufacturer's platform spend 

is related to the green input coefficient, so that 𝛽 ൌ 0.6 and 
𝜆 ൌ 0.7, making an image about 𝑏 െ 𝑣 concerning the green 
input coefficient 𝜔 . As the manufacturer's green input 
coefficient increases, the manufacturer's platform spending 
decreases, increasing the conditions for the manufacturer to 
join the blockchain platform. The following selections of 𝑏 െ
𝑣 ൌ 0.05 , 𝑏 െ 𝑣 ൌ 0.1  and 𝑏 െ 𝑣 ൌ 0.15  are used to 
compare the change in social welfare. 

 

 
Figure 3. Image of social welfare on green input coefficient 

 
The manufacturer's value gain from the platform is lower 

than the cost of operating the platform, so 𝑏 െ 𝑣 ൌ 0.05 , 
𝑏 െ 𝑣 ൌ 0.1  and 𝑏 െ 𝑣 ൌ 0.15 , 𝛽 ൌ 0.6  and 𝜆 ൌ 0.7 , 
respectively, make images of 𝑆𝑊ே and 𝑆𝑊஻concerning the 
green input coefficient 𝜔. To ensure positive prices, profits 
and product greenness for manufacturers and retailers, 𝜔 ൐
ఉమ

ସ
  is specified, and the green input coefficient 𝜔  for 

manufacturers in the images starts from 0.1. As can be seen 
from the image, as the green input coefficient 𝜔 increases, 
the green input cost to the manufacturer increases, along with 
the cost of the platform, and social welfare decreases, while 
the social welfare of the manufacturer joining the blockchain 
platform decreases as the platform cost to the manufacturer 
increases. Overall, the social welfare of manufacturers joining 
the blockchain platform is lower than that without joining the 
blockchain platform, i.e. 𝑆𝑊஻ ൏ 𝑆𝑊ே. 

Proposition 4. When a manufacturer joins a blockchain 
platform, 𝑆𝑊஻ ൐ 𝑆𝑊ே  if the manufacturer gains from the 
platform, and 𝑆𝑊஻ ൏ 𝑆𝑊ே if the manufacturer pays for the 
platform. 

 Proposition 4 yields a change in social welfare in different 
cases after the green manufacturer joins the blockchain 
platform. Social welfare increases after a manufacturer joins 
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the blockchain platform only if the manufacturer receives 
additional benefits. Meanwhile 𝐷஻ ൐ 𝐷ே and 𝑝஻ ൏ 𝑝ே, the 
demand and greenness of the product will increase, but the 
selling price of the product is reversed. As the green input 
increases, the selling price will increase accordingly to 
balance the increase in cost. 

To encourage manufacturers and retailers to join the 
blockchain platform, in addition to reducing the operating 
costs of the platform delivered by firms, the demand for green 
products should also be raised. In the next section, we explore 
how the conditions for manufacturers and retailers to join the 
blockchain are affected under different subsidy conditions, 
from a government incentive perspective, by providing 
subsidies to manufacturers, retailers and consumers 
respectively. 

3. Government-subsidised 
Manufacturers 

To encourage manufacturers to join blockchain platforms 
and monitor their production of green products, governments 
can provide appropriate subsidy incentives, choosing to 
subsidise economic activities related to green products. In this 
section, we further explore the impact of government 
subsidies on blockchain technology adoption, examining the 
case of government subsidies to manufacturers 

In this section, we use the superscript " 𝑆𝑀  " to denote 
government subsidies to manufacturers, " 𝑁  " for 
manufacturers not joining the blockchain platform, and " 𝐵 
" for manufacturers joining the blockchain platform. The 
government shares part of the green cost of the manufacturer, 
with a share of θ. 

3.1. Green supply chain for manufacturers 
who do not join the blockchain platform 

Manufacturer's profit function: 
 

𝜋௠
ே ൌ 𝑤ሺ1 ൅ 𝜆𝛽𝑒 െ 𝑝ሻ െ

ଵ

ଶ
𝜔ሺ1 െ 𝜃ሻ𝑒ଶ      (11) 

 
Retailers' profit function: 
 

𝜋௥
ே ൌ ሺ𝑝 െ 𝑤ሻሺ1 ൅ 𝜆𝛽𝑒 െ 𝑝ሻ          (12) 

 
Theorem 3. Equilibrium decisions and profits of 

manufacturers and retailers in a supply chain joining a 

blockchain platform when 𝜔 ൐
ఒమఉమ

ସሺଵିఏሻ
: 

𝑝ேௌெ∗ ൌ
3ሺ1 െ 𝜃ሻ𝜔

4ሺ1 െ 𝜃ሻ𝜔 െ 𝜆ଶ𝛽ଶ 

𝑤ேௌெ∗ ൌ
2ሺ1 െ 𝜃ሻ𝜔

4ሺ1 െ 𝜃ሻ𝜔 െ 𝜆ଶ𝛽ଶ 

𝑒ேௌெ∗ ൌ
𝜆𝛽

4ሺ1 െ 𝜃ሻ𝜔 െ 𝜆ଶ𝛽ଶ 

𝐷ேௌெ∗ ൌ
ሺ1 െ 𝜃ሻ𝜔

4ሺ1 െ 𝜃ሻ𝜔 െ 𝜆ଶ𝛽ଶ 

𝜋௠
ேௌெ∗ ൌ

ሺ1 െ 𝜃ሻ𝜔
2ሺ4ሺ1 െ 𝜃ሻ𝜔 െ 𝜆ଶ𝛽ଶሻ

 

𝜋௥
ேௌெ∗ ൌ

ሺ1 െ 𝜃ሻଶ𝜔ଶ

ሺ4ሺ1 െ 𝜃ሻ𝜔 െ 𝜆ଶ𝛽ଶሻଶ 

3.2. Manufacturers join the green supply chain 
on blockchain platforms 

The profit function of manufacturer: 

𝜋௠
஻ ൌ ሺ𝑤 െ 𝑏 ൅ 𝑣ሻሺ1 ൅ 𝛽𝑒 െ 𝑝ሻ െ

ଵ

ଶ
𝜔𝑒ଶ ൅ 𝑇    (13) 

 
The profit function of retailer: 
 

𝜋௥
஻ ൌ ሺ𝑝 െ 𝑤ሻሺ1 ൅ 𝛽𝑒 െ 𝑝ሻ          (14) 

 
Theorem 4. Equilibrium decisions and profits of 

manufacturers and retailers in a supply chain joining the 

blockchain platform when 𝜔 ൐
ఉమ

ସሺଵିఏሻ
: 

𝑝஻ௌெ∗ ൌ
3ሺ1 െ 𝜃ሻ𝜔 ൅ ሺ𝑣 െ 𝑏ሻሺ𝛽ଶ െ ሺ1 െ 𝜃ሻ𝜔ሻ

4ሺ1 െ 𝜃ሻ𝜔 െ 𝛽ଶ  

𝑤஻ௌெ∗ ൌ
2𝜔ሺ1 െ 𝜃ሻ ൅ ሺ𝑣 െ 𝑏ሻሺ𝛽ଶ െ 2𝜔ሺ1 െ 𝜃ሻሻ

4ሺ1 െ 𝜃ሻ𝜔 െ 𝛽ଶ  

𝑒஻ௌெ∗ ൌ
ሺ1 െ 𝑏 ൅ 𝑣ሻ𝛽

4ሺ1 െ 𝜃ሻ𝜔 െ 𝛽ଶ 

𝐷஻ௌெ∗ ൌ
ሺ1 െ 𝑏 ൅ 𝑣ሻሺ1 െ 𝜃ሻ𝜔

4ሺ1 െ 𝜃ሻ𝜔 െ 𝛽ଶ  

𝜋௠
஻ௌெ∗ ൌ

ሺ1 െ 𝑏 ൅ 𝑣ሻଶሺ1 െ 𝜃ሻ𝜔
2ሺ4ሺ1 െ 𝜃ሻ𝜔 െ 𝛽ଶሻ

 

𝜋௥
஻ௌெ∗ ൌ

ሺ1 െ 𝑏 ൅ 𝑣ሻଶሺ1 െ 𝜃ሻଶ𝜔ଶ

ሺ4ሺ1 െ 𝜃ሻ𝜔 െ 𝛽ଶሻଶ  

3.2.1. Conditions for manufacturers to join blockchain 
platforms under environmental and economic 
objectives 

Proposition 5. The government subsidy factor for 

manufacturers 0 ൏ 𝜃 ൏
ସఠିఉమ

ସఠ
  and the greenness of the 

product and the profit of the firm after the manufacturer joins 
the blockchain platform is greater than without joining the 
blockchain platform, under the following conditions: 

(1) 𝑣 െ 𝑏 ൐ 0, 

(2) 0 ൏ 𝑏 െ 𝑣 ൏ 1 െ ට
ସఠሺଵିఏሻିఉమ

ସఠሺଵିఏሻିఉమఒమ. 

Under the above conditions, manufacturers will be willing 
to join the blockchain platform. 

Proposition 5 gives sufficient conditions for manufacturers 
to choose to join the blockchain platform in pursuit of product 
greenness and increased corporate profits in the case of 
government subsidies to manufacturers. To ensure that the 
coefficients are eligible, the government subsidy is in a 

certain range, i.e. 0 ൏ 𝜃 ൏
ସఠିఉమ

ସఠ
. Manufacturers are willing 

to join the blockchain platform when their gain value is higher 
than the platform operating cost; manufacturers are willing to 
join the blockchain platform when their gain value is lower 
than the platform operating cost and when their platform cost 
is below a certain threshold. 

3.2.2. Social welfare 
The social welfare function is 

SW ൌ 𝜋௠ ൅ 𝜋௥ ൅ ׬ ሺ1 ൅ 𝛽𝑒∗ െ 𝑣ሻ𝑑𝑣
ଵିఉ௘∗

௣∗ െ 𝑇 െ 𝐺. 

When no government subsidies are given to manufacturers 
and manufacturers do not join the blockchain platform, the 
social welfare function is 
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𝑆𝑊ேௌெ ൌ
ሺ1 െ 𝜃ሻ𝜔

2ሺ4ሺ1 െ 𝜃ሻ𝜔 െ 𝜆ଶ𝛽ଶሻ
൅

ሺ1 െ 𝜃ሻଶ𝜔ଶ

ሺ4ሺ1 െ 𝜃ሻ𝜔 െ 𝜆ଶ𝛽ଶሻଶ

൅
ሺ1 െ 𝛼 ൅ 𝜆𝛽𝑒ேௌெ∗ െ 𝑝ேௌெ∗ሻଶ

2

െ
1
2

𝜔𝜃𝑒ேௌெ∗ଶ
െ 𝐺

ൌ
ሺ1 െ 𝜃ሻ𝜔

2ሺ4ሺ1 െ 𝜃ሻ𝜔 െ 𝜆ଶ𝛽ଶሻ

൅
ሺ1 െ 𝜃ሻଶ𝜔ଶ

ሺ4ሺ1 െ 𝜃ሻ𝜔 െ 𝜆ଶ𝛽ଶሻଶ

൅
ሺ1 െ 𝜃ሻଶ𝜔ଶ

2ሺ4ሺ1 െ 𝜃ሻ𝜔 െ 𝜆ଶ𝛽ଶሻଶ

െ
𝛽ଶ𝜃𝜆ଶ𝜔

2ሺ4ሺ1 െ 𝜃ሻ𝜔 െ 𝜆ଶ𝛽ଶሻଶ െ 𝐺

ൌ
𝜔ሺ7ሺ1 െ 𝜃ሻଶ𝜔 െ 𝛽ଶ𝜆ଶሻ
2ሺ4ሺ1 െ 𝜃ሻ𝜔 െ 𝜆ଶ𝛽ଶሻଶ െ 𝐺 

When government subsidies are given to manufacturers 
and they join the blockchain platform, the social welfare 
function is 

𝑆𝑊஻ௌெ ൌ
ሺ1 െ 𝑏 ൅ 𝑣ሻଶሺ1 െ 𝜃ሻ𝜔

2ሺ4ሺ1 െ 𝜃ሻ𝜔 െ 𝛽ଶሻ

൅
ሺ1 െ 𝑏 ൅ 𝑣ሻଶሺ1 െ 𝜃ሻଶ𝜔ଶ

ሺ4ሺ1 െ 𝜃ሻ𝜔 െ 𝛽ଶሻଶ

൅
ሺ1 ൅ 𝛽𝑒஻ௌெ∗ െ 𝑝஻ௌெ∗ሻଶ

2
െ

1
2

𝜔𝜃𝑒஻ௌெ∗ଶ

െ 𝐺

ൌ
ሺ1 െ 𝑏 ൅ 𝑣ሻଶሺ1 െ 𝜃ሻ𝜔

2ሺ4ሺ1 െ 𝜃ሻ𝜔 െ 𝛽ଶሻ

൅
ሺ1 െ 𝑏 ൅ 𝑣ሻଶሺ1 െ 𝜃ሻଶ𝜔ଶ

ሺ4ሺ1 െ 𝜃ሻ𝜔 െ 𝛽ଶሻଶ

൅
ሺ1 െ 𝑏 ൅ 𝑣ሻଶሺെ1 ൅ 𝜃ሻଶ𝜔ଶ

2ሺ𝛽ଶ ൅ 4ሺെ1 ൅ 𝜃ሻ𝜔ሻଶ

െ
ሺ1 െ 𝑏 ൅ 𝑣ሻଶ𝛽ଶ𝜃𝜔

2ሺ𝛽ଶ ൅ 4ሺെ1 ൅ 𝜃ሻ𝜔ሻଶ െ 𝐺

ൌ
ሺ1 െ 𝑏 ൅ 𝑣ሻଶ𝜔ሺ7ሺ1 െ 𝜃ሻଶ𝜔 െ 𝛽ଶሻ

2ሺ4ሺ1 െ 𝜃ሻ𝜔 െ 𝛽ଶሻଶ െ 𝐺 

The following discusses whether social welfare increases 
when manufacturers are willing to join blockchain platforms. 

(1) When 𝑣 െ 𝑏 ൐ 0 
 

 
Figure 4. Image of social welfare on green input 

coefficient 
 
The manufacturer's value gain from the platform is higher 

than the cost of operating the platform, so that 𝑣 ൌ 5, 𝑏 ൌ 2, 
𝛽 ൌ 0.6 , 𝜆 ൌ 0.7  and 𝜃 ൌ 0.2 , and the images of 
𝑆𝑊ேௌெ and 𝑆𝑊஻ௌெ  are made concerning the green input 
coefficient ω. To ensure positive prices, profits and product 

greenness for manufacturers and retailers, 𝜔 ൐
ఉమ

ସ
  is 

specified, and the green input coefficient 𝜔  for 
manufacturers in the image starts at 0.2. As can be seen from 
the image, as the green input factor 𝜔 increases, the cost to 
the manufacturer increases and social welfare decreases. 
However, the social welfare of manufacturers joining the 
blockchain platform is much higher than those not joining the 
blockchain platform. In this case, 𝑆𝑊஻ௌெ ൐ 𝑆𝑊ேௌெ. 

 

 
Figure 5. Images of social welfare regarding government 

subsidies 
 
The value gain of the manufacturer from the platform is 

higher than the cost of operating the platform, so that 𝑣 ൌ 5, 
𝑏 ൌ 2 , 𝛽 ൌ 0.6 , 𝜆 ൌ 0.7  and 𝜔 ൌ 1.2 , and an image of 
𝑆𝑊ேௌெ and 𝑆𝑊஻ௌெ concerning the green coefficient 𝜃  of 
the government subsidy to the manufacturer's input is made. 
To ensure that the variables are meaningful, the government 
subsidy coefficient for manufacturers is therefore 0 ൏ 𝜃 ൏
ସఠିఉమ

ସఠ
 , with θ ranging from 0 to 0.925 in the graph. Both 

social welfares decreases as the government subsidy increases, 
but the decline in social welfare is greater for manufacturers 
joining the blockchain platform, becoming negative at around 
𝜃 ൌ 0.8 . Although manufacturers gain from joining the 
blockchain platform, as the government's commitment to the 
manufacturer's green standards increases, the firm's profits 
are slowly insufficient to cover the government's expenses, 
and thus social welfare decreases or even becomes negative. 
However, overall, 𝑆𝑊஻ௌெ ൐ 𝑆𝑊ேௌெ . Only when the 
government's contribution to manufacturers' green inputs is 
large, 𝑆𝑊஻ௌெ ൏ 𝑆𝑊ேௌெ. 

(3) When 0 ൏ 𝑏 െ 𝑣 ൏ 1 െ ට
ସఠሺଵିఏሻିఉమ

ସఠሺଵିఏሻିఉమఒమ 

 

 
Figure 6. Image of platform costs on green input factor 
 
 The value gain gained by the manufacturer from the 

platform is lower than the cost of operating the platform, so 
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that 𝛽 ൌ 0.6 , 𝜆 ൌ 0.7  and 𝜃 ൌ 0.2 , and the image of the 
platform cost 𝑏 െ 𝑣 concerning the green input factor 𝜔 is 
made. It can be seen that as the manufacturer's green input 
factor increases, the platform spending slowly decreases. 

 

 
Figure 7. Image of platform costs on manufacturers' green 

input factors under government subsidies 
 
The value gain of the manufacturer from the platform is 

lower than the cost of operating the platform, so that 𝛽 ൌ 0.6, 
𝜆 ൌ 0.7  and 𝜔 ൌ 1.2 , and the image of the platform cost 
𝑏 െ 𝑣  concerning the green factor θ  of the government 
subsidised manufacturer input is made. It can be seen that as 
the government subsidy coefficient increases, the platform 
spending will gradually increase. 

Combining Figure 6 and Figure 7, 𝑏 െ 𝑣 ൌ 0.05, 𝑏 െ 𝑣 ൌ
0.1  and 𝑏 െ 𝑣 ൌ 0.14  were selected when making the 
images of social welfare about the manufacturer's green input 
coefficient and government subsidy coefficient, respectively. 

 

 
Figure 8. Image of social welfare on manufacturer's green 

input coefficient 
 
The value gain of the manufacturer from the platform is 

lower than the cost of operating the platform, so that 𝑏 െ 𝑣 ൌ
0.05 , 𝑏 െ 𝑣 ൌ 0.1  and 𝑏 െ 𝑣 ൌ 0.14 , 𝛽 ൌ 0.6 , 𝜆 ൌ 0.7 
and θ ൌ 0.2 , the images of 𝑆𝑊ேௌெ  and 𝑆𝑊஻ௌெ  about the 
manufacturer's green input coefficient ω are made. From the 
images, we can see that as the green input coefficient of 
manufacturers increases, social welfare is on a downward 
trend. The cost that manufacturers need to bear is not only the 
cost of the platform but also the cost of green input. And 
social welfare is higher when the manufacturer joins the 
blockchain platform and the delivered platform spends less. 
When the manufacturer's green input coefficient is small, the 
social welfare of the manufacturer joining the blockchain 
platform is higher than the social welfare of the manufacturer 
not joining the platform, while as the green input coefficient 
increases, the social welfare of the manufacturer with higher 

platform costs delivered is first lower than the social welfare 
of the manufacturer not joining the platform. Therefore, while 
ensuring that the variables are meaningful, when the green 
input coefficient of manufacturers is very small, 𝑆𝑊஻ௌெ ൐
𝑆𝑊ேௌெ,otherwise, 𝑆𝑊஻ௌெ ൏ 𝑆𝑊ேௌெ. 

 

 
Figure 9. Images of social welfare regarding government 

subsidies 
 
The value gain of the manufacturer from the platform is 

lower than the cost of operating the platform, and the images 
of 𝑆𝑊ேௌெ  and 𝑆𝑊஻ௌெ  concerning the green coefficient θ 
of the government-subsidized manufacturer input are made 
when 𝑏 െ 𝑣 ൌ 0.05 , 𝑏 െ 𝑣 ൌ 0.1  and 𝑏 െ 𝑣 ൌ 0.14 , 𝛽 ൌ
0.6, 𝜆 ൌ 0.7 and 𝜔 ൌ 1.2. From the images, it can be seen 
that both social welfares decrease as the government subsidy 
increases, but the social welfare of manufacturers joining the 
blockchain platform is lower than that of manufacturers not 
joining the blockchain platform. Even manufacturers who 
join the blockchain platform have to pay extra for the platform, 
so when the government bears the higher green cost of 
manufacturers, the net profit of the company is not enough to 
cover the government's expense, and the social welfare 
becomes negative at that time. Moreover, when 
manufacturers join the blockchain platform, they will pay 
more costs for platform expenses than if they do not join the 
platform, so 𝑆𝑊஻ௌெ ൏ 𝑆𝑊ேௌெ. 

Proposition 6. When manufacturers join the blockchain 
platform, 𝑆𝑊஻ௌெ ൐ 𝑆𝑊ேௌெ  for 𝑣 െ 𝑏 ൐ 0 . For 0 ൏ 𝑏 െ

𝑣 ൏ 1 െ ට
ସఠሺଵିఏሻିఉమ

ସఠሺଵିఏሻିఉమఒమ , 𝑆𝑊஻ௌெ ൐ 𝑆𝑊ேௌெ  when the 

manufacturer's green cost factor is variable and only when 
this factor is very small, otherwise 𝑆𝑊஻ௌெ ൏ 𝑆𝑊ேௌெ. When 
government subsidies are the variable, 𝑆𝑊஻ௌெ ൏ 𝑆𝑊ேௌெ. 

Proposition 6 shows that under different conditions, social 
welfare is different. Social welfare rises when the government 
pays less than the net value added by manufacturers and 
retailers. Social welfare is higher when the manufacturer joins 
the platform and receives the benefits of the platform than if 
they do not join the blockchain platform, and when the 
government does not take on too much of the manufacturer's 
green input. When the manufacturer has to pay for the 
platform after joining the blockchain platform, it relies on the 
green input coefficient of the manufacturer at this time, and 
only when the green input coefficient is small, 𝑆𝑊஻ௌெ ൐
𝑆𝑊ேௌெ . While when the green input coefficient of the 
manufacturer is large, if the manufacturer spends the platform 
cost, 𝑆𝑊஻ௌெ ൏ 𝑆𝑊ேௌெ  regardless of the government 
subsidy. 
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4. Conclusion 
Based on the increasing environmental awareness and the 

application of blockchain technology in various fields, this 
paper combines blockchain and green supply chains, 
establishes a secondary supply chain led by manufacturers 
and followed by retailers, explores the pricing strategy and 
blockchain platform adoption conditions of the traditional 
green supply chain compared with the green supply chain that 
joins the blockchain platform, and considers the pricing 
strategy and blockchain platform adoption conditions of 
government subsidised manufacturers, retailers and 
consumers. We also consider the pricing strategies and 
blockchain platform adoption conditions of government-
subsidised manufacturers, retailers and consumers. 

Our key findings and insights are summarised below. We 
found that manufacturers are motivated to join blockchain 
platforms when manufacturers and retailers pursue the green 
value of their products with their economic value, when 
manufacturers can capture the benefits of the platform, or 
when manufacturers' platform spend is low. Because joining 
a blockchain platform can significantly increase consumer 
trust and the greenness of a product, thus increasing the 
market demand for green products, both manufacturers and 
retailers can gain more from the expanded market demand, 
which at this point can cover the operational costs associated 
with a blockchain platform. The manufacturer's cost 
investment affects the retailer's selling price. The 
manufacturer's acceptance of the blockchain platform will 
increase the manufacturer's costs and thus the selling price of 
the product, and the consumer does not benefit from the 
blockchain platform. However, the blockchain platform will 
enable consumers to have access to more complete 
information about the product, increasing consumer trust in 
the greenness of the product and thus increasing consumer 
demand. At the same time, consumer trust in the greenness of 
products can influence manufacturers to pursue 
environmental value goals. With these combined effects, 
manufacturers will embrace the blockchain platform and 
social welfare will increase. Governments are often 
concerned with the phenomenon of environmental protection 
and can therefore create subsidy incentives that increase 
demand for green products and induce manufacturers and 
retailers to join the blockchain platform, and they can 
encourage manufacturers to join the blockchain platform by 
giving subsidies. 

Next, we further explore the impact of government subsidy 
schemes on the acceptance of blockchain platforms. In this 
paper, we find that when the government subsidises 
manufacturers, we find that the conditions for manufacturers 
to join the blockchain platform at this point are also related to 
the manufacturer's green input factor and the green product 
market erosion factor. When the manufacturer receives the 
platform benefits, the green factor if smaller also needs to 
ensure that the market weakening factor of green products is 
larger; the manufacturer's green factor is larger, when the 
market weakening factor of green products is smaller, and the 
manufacturer's platform benefits reach a certain threshold 
before they can. At this point the manufacturer's green input 
is small or the government subsidy is small, and the net value 
of corporate profits is higher than the government payout 
before social welfare increases. When the manufacturer pays 
a platform to spend, the platform spend needs to be below a 
certain threshold regardless of the manufacturer's green factor, 

but a larger green factor also needs to limit the green product 
market erosion factor to be larger. At this point only the 
manufacturer's green factor is small, and social welfare 
increases regardless of government subsidies. And we find 
that the demand for green products added to the platform 
always increases at this time, but the selling price of green 
products does not necessarily, the increase in demand is 
related to the green input factor of the manufacturer. However, 
whenever government subsidies are given, the conditions for 
manufacturers to join the blockchain platform are reduced. 
Therefore, there is an interactive effect between government 
subsidy policies and blockchain technology adoption. 
Governments often issue different types of subsidy policies to 
support the development of green products, and our findings 
suggest that companies should consider these subsidy policies 
when deciding whether to join a blockchain platform. 

Our study still has some limitations; firstly, the 
manufacturer's gain value is static and does not consider the 
impact of dynamic gain value on the green supply chain. 
Secondly, in reality, there is often not a simple 
correspondence between one manufacturer and one retailer; 
multiple manufacturers and multiple retailers are also in direct 
competition, which is not considered in this paper. Thirdly, 
demand is not necessarily linear and stochastic demand is 
more realistic. 

References 
[1] Zhou Hongchun, Shi Zuoting. Green and low carbon cycle 

development of Chinese industry in the context of carbon 
neutrality[J].New Economy Leader,2021(02):9-15. 

[2] Li Yongjian,Chen Ting. Blockchain-enabled supply chain: 
Challenges, implementation path and outlook[J].Nankai 
Business Review,2021,24(05):192-201+212+202-203. 

[3] YANG Z H,XIE L,SHEN Q.research on financial financing 
mode of sme supply chain based on b2b e-commerce plat-
form[C]//Proceedings of the 2018 International Symposium on 
Social Science and Management Innovation (SSMI 2018),2019. 

[4] Jian Xu, Yongrui Duan , Pricing and greenness investment for 
green products with government subsidies: When to apply 
blockchain technology? ,Electronic Commerce Research and 
Applications, Volume 51, 2022, 101108, ISSN 1567-4223, 
https://doi.org/10.1016/j.elerap.2021.101108.(https://www.sci
encedirect.com/science/article/pii/S1567422321000806). 

[5] Jiang Ming,Li Hongxin,Liu Dehai.Repeated game analysis of 
governance structure of personalized product supply chain 
based on B2B platform of e-commerce[J]. Operations Research 
and Management,2020,29(8):45-51,72. 

[6] Lou Zhengkai, Lou Xuming, Hou Fujun, et al. A model of 
competition and cooperation between manufacturers and 
retailers with self-operated platforms[J].Journal of Industrial 
Technological Economics,2021,40(1):144-150. 

[7] Yuan Xin, Er Xiaosong, Zhao Lindu. Platform-based supply 
chain cooperation strategy in the context of manufacturing 
service[J]. Logistics Technology,2021,40(04):99-103. 

[8] Li J, Ghadge A, Tiwari M K. Impact of replenishment 
strategies on supply chain performance under e-shopping 
scenario[J].Computers & Industrial Engineering, 2016,102:78-
87. Satoshi N. Bitcoin: A peer-to-peer electronic cash system 
[EB/OL]. https://bitcoin.org/bitcoin.pdf,2018-06-11. 

[9] SABERI S, KOUHIAZDEH M, SARKIS J, et al. Blockchain 
technology and its relationships to sustainable supply chain 
management[J]. International Journal of Production Research, 
2019, 57(7):2117-2135. 



 

221 

[10] Zhang Guitao, Hu, Jinsong, Wang, Lei, et al. Multi-period 
closed-loop supply chain network equilibrium considering 
consumer channel preferences[J]. Systems Engineering-
Theory & Practice, 2016,36(2):347-362. 

[11] Ji J, Zhang Z, Yang L. Comparisons of initial carbon allowance 
allocationrules in an O2O retail supply chain with the cap -and-
trade regulation[J]. International Journal of Production 
Economics, 2017,187:68-84. 

[12] ZHENG Kangning, ZHANG Zuopeng, CHEN Yun, et al. 
Blockchain adoption for information sharing:risk decision-
making in spacecraft supply chain[J]. Enterprise Information 
Systems, 2019: 1-22. 

[13] CHOI T M. Blockchain-technology-supported platforms for 
diamond authentication and certificationin luxury supply 
chains[J]. Transportation ResearchPart E: Logistics and 
Transportation Review, 2019,128: 17-29. 

[14] CHOI T M, LUO Suyuan. Data quality challenges for 
sustainable fashion supply chain operations in emerging 
markets: Roles of blockchain, government sponsors and 
environment taxes[J]. Transportation Research Part E: 
Logistics and Transportation Review, 2019, 131: 139-152. 

[15] SHEN Bin, XU Xiaoyan, YUAN Quan. Selling secondhand 
products through an online platform with blockchain[J]. 
Transportation Research Part E: Logistics and Transportation 
Review, 2020, 142:102066. 

[16] LI Jian, YI Lan, XIAO Yao. Research on information sharing 
mechanism of emission reduction in supply chain based on 
blockchain under information asymmetry[J/OL]. Chinese 
Journal of Management Science. 
https://doi.org/10.16381/j.cnki.issn1003-207x.2020.1076(in 
Chinese).  

[17] LIANG Xi, XIAO Jinfeng. Blockchain-based dual-channel 
supply chain pricing decision and online channel selection 
strategy[J/OL]. Chinese Journal of Management 
Science.https://doi.org/10.16381/j.cnki.issn1003-
207x.2020.1755(in Chinese).  

[18] NIU Baozhuang, MU Zihao, CAO Bin, et al. Should 
multinational firms implement blockchain to provide quality 
verification?[J]. Transportation Research Part E: Logistics and 
Transportation Review,2021, 145: 102121. 

[19] XU Xiaoping, ZHANG Mengying, DOU Guowei, et al. 
Coordination of asupply chain with an online platform 
considering green technology in the blockchain era[J]. 
International Journal of Production Research, 2021:1-18. 

[20] GUAN Zhimin, XIE Dan, YU Tianyang, et al. Research on 
decision and coordination of transnational supply chain under 
the background of blockchain technology[J]. Journal of 
Industrial Technological Economics, 2021(8):98-108(in 
Chinese). 

[21] Zhao J, Hou X, Guo Y, et al. Pricing policies for 
complementary productsin a dual-channel supply chain[J]. 
Applied Math－ematical Modelling, 2017,49:437-451. 

[22] Kwark Y, Chen J, Raghunathan S, et al. Platform or wholesale? 
A strategic tool for online retailers to benefit from third-party 
information[J]. MIS Quarterly, 2017,41(3):763-785. 

[23] Tian L, Vakharia A J, Tan Y R, et al. Marketplace, reseller, or 
hybrid: Strategic analysis of an emerging e-commerce mod－
el[J]. Production and Operations Management, 
2018,27(8):1595-1610. 

[24] Wang Yuyan, Shen Liang. Research on E-supply chain 
advertising strategy based on third-party e-commerce platform 
sales[J]. Management Review，2019,31(10):124-132. 

[25] Wang Yuyan, Yu Zhaoqing. Research on E-supply chain 
dominant model and commission coordination mechanism 
based on e-commerce platform sales[J]. Chinese Journal of 
Management Science，2019,27(5):109-118. 

[26] Zhao Ju, Liu Long, Wang Yan, et al. Research on supplier 
competition and model selection based on e-commerce 
platform[J]. Systems Engineering-Theory & Practice, 2019, 
39(8): 2058-2069. 

[27] Wang Y, Fan R, Shen L, et al. Recycling decisions of low-
carbon e-commerce closed-loop supply chain under 
government subsidy mechanism and altruistic preference 
[EB/OL].(2020)[2020-12-
25].https://doi.org/10.1016/j.jclepro.2020:120883. 

[28] Zhang Suxian,Zhai Xiaona.A study on platform-based supply 
chain operation decision considering e-commerce platform 
equity concerns[J]. Logistics Sci-Tech,2021,44(09):126-
132+154.DOI:10.13714/j.cnki.1002-3100.2021.09.018. 

 


