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The fresh dual-channel supply chain can be divided into a retailer dual-channel model, producer dual-channel model, and
mixed dual-channel model. In the retailer dual-channel model, the producer sells products wholesale to the retailers. In
addition to the traditional offline sales channels, retailers plan to open new online sales channels. For example, Hema
Fresh, 7 Fresh, and Super Species adopt the retailer dual-channel supply chain model. In the producer dual-channel
model, producers also intend to establish an extra online channel for sales alongside the original retailer’s offline sales
channels. The mode of direct supply from the production base or community group belongs to the producer dual-channel
model, which is adopted by enterprises such as Dolly Farm and Pagoda. A mixed dual-channel model means that the
producer sells fresh food wholesale to the retailer at first. Then, the retailer sells it through online and offline channels, and
the producer also plans to sell it online. For example, RT-Mart carries out both offline and online channels, while COFCO,
one of its suppliers, has built its online sales channel named Womai.com.
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| 1. Background

Due to growing concerns for environmental problems and food quality, consumers pay more attention to the carbon
emission and freshness of fresh food. The booming e-commerce also accelerates the development of the dual-channel
supply chain. In the dual-channel supply chain of fresh food, the carbon emission and freshness of fresh food are
becoming important factors affecting consumers’ purchase demand.

Greenhouse gas emissions have attracted the attention of countries around the world and become the focus of the
international community 2. The European Union aims to reduce its carbon emissions by 40% from 1990 levels by 2030.
Some environmental labels (such as carbon labels) have been introduced internationally to guide consumers’ green
purchase @4 Carbon labels specify the amount of carbon emission emitted or reduced during the product's life cycle.
China is using internationally accepted certification methods to establish its carbon labeling system to guide Chinese
consumers to achieve low-carbon consumption. The implementation of carbon labels will have a major impact on the retail
sector, putting huge pressure on product manufacturing and supply chains. At the same time, the public is paying more
and more attention to environmental issues. With the gradual popularity of the concept of low-carbon consumption, many
environmentally conscious consumers choose to buy products according to carbon emissions or even buy environment-
friendly products with higher prices . As a result, the carbon emissions of commodities will affect market demand.

The perishability of fresh food and consumers’ preference for low carbon emission and freshness make it harder to make
decisions for enterprises in the fresh food supply chain when making decisions. Furthermore, poor decision-making will
make the supply chain expensive. Meanwhile, a convenient online shopping experience brings about the transfer of
consumers’ purchasing channels, and it also impacts the offline channels and affects each company’s economic interest.

| 2. Consumer Preference

With the development of a low-carbon economy, consumers’ preference for low-carbon products has become an
important factor affecting supply chain operation. The impact of consumers’ environmental awareness on market demand
is called carbon emission sensitive demand [8l. Consumers’ awareness of environmental protection is increasing, and
more and more consumers are paying attention to the carbon emission of products when making purchase decisions.

Consumers’ low-carbon preference behavior has attracted extensive attention from many scholars. Seyfangs analyzed the
impact of consumers’ low-carbon preference behavior on market demand and price and constructed a scientific demand
function that is influenced by low-carbon emission . Du et al. constructed a carbon emissions-dependent demand
function and analyzed the impact of consumers’ low-carbon preference on carbon emissions and supply chain
performance. They found that the profit of the supply chain and consumers’ preference for low-carbon consumption



increase with the greater reduction of carbon emission in the supply chain . Zhou et al. discussed the coordination of the
low-carbon supply chain under an advertising and emission reduction cost-sharing contract under the condition that
retailers have concerns for fairness and consumers have low-carbon preference . Liu et al. evaluated the impact of
carbon emission reduction’s cost sharing on supply chain profits using a theoretical model incorporating changes in
consumer preferences. The results showed that consumers’ preference for low-carbon products makes the members of
the supply chain share the cost of carbon emission reduction, which increases the order quantity and supply chain’s profit,
and encourages the supply chain enterprises to cooperate [&. Wang et al. studied the impact of cap-and-trade regulation
and consumers’ low-carbon preference on the supply chain in a dual-channel supply chain 29, Zhang and Yu explored the
impact of consumers’ reference low-carbon effect and the goodwill of a low-carbon product on the balanced emission
reduction decisions and profit of dual-channel supply chain members, and they realized supply chain coordination by
using cost-sharing contracts in a dual-channel supply chain 11,

In the fresh food industry, consumers’ preference for freshness is an important factor affecting the operation of the supply
chain. Scholars have also done some studies on consumers’ preference for freshness. Cai et al. considered a fresh
product supply chain whose market demand is sensitive to freshness 2. Herbon explored the impact of the heterogeneity
of consumers’ preference for freshness on supply chain profits and consumer welfare 12l Yang et al., based on
considering consumers’ preference for freshness, made a comparative study on the optimal decision and profit under the
traditional retail model, 020 model, and dual-channel model 4. Considering that consumers have a preference for
freshness, Zhang and Ma studied the optimal equilibrium strategy of a fresh dual-channel supply chain under different
return modes (151,

| 3. Fresh Food Supply Chain Decision Making

Fresh food is easy to rot and spoil. Many scholars have studied the influence of fresh products’ freshness on supply chain
decision making and supply chain coordination. For example, Cai et al. 22 and Ma et al. 18 studied the decision-making
and coordination strategy of a three-level supply chain, which consists of a producer, third party logistics (3PL), and
distributor, given that price and freshness affect the market demand of fresh food. Zhu et al. took into account the impact
of food freshness and sales efforts on consumer demand and realized supply chain coordination through cost-sharing
contracts 4. Feng et al. regarded the demand of perishable products as a multivariate function of their unit price,
freshness, and inventory level, and they studied the optimal unit price, cycle time, and ending inventory level to maximize
the total profit 18],

Many scholars have also studied pricing, ordering, and preservation strategies in the case of carrying out fresh-keeping
efforts. Hsu et al. introduced the retailer’s fresh-keeping efforts into the supply chain decision model and studied the
retailer’s optimal order strategy and fresh-keeping effort level 12, Dye and Hsieh, based on Hsu’s research, constructed a
fresh agricultural product inventory model with the change of deterioration rate over time, and they studied the optimal
replenishment strategy and fresh-keeping effort level of retailers 29, Zhang et al. studied pricing and investment in fresh-
keeping technology in the case of centralization and decentralization, and they realized supply chain coordination by
revenue sharing and cooperative investment contract 2. Yang et al. studied the optimal pricing and fresh-keeping effort
decisions in a fresh food supply chain under three sales models (retail model, dual-channel model, and 020 model) and
made a comparative analysis (141,

| 4. Multi-Channel Supply Chain

The research on the multi-channel supply chain mainly focuses on channel pricing, channel coordination, and profit
decision 22, Chen et al. studied the pricing strategy, supply chain cooperation strategy, and profit strategy in a dual-
channel supply chain with two alternative manufacturers [23. In the case that manufacturers use the same and different
wholesale prices for traditional retailers and online retailers, Erjiang et al. discussed the channel coordination strategies
adopted by manufacturers to alleviate channel conflicts 24, Opening online sales channels in addition to traditional sales
channels may not bring greater profits to the whole supply chain. Therefore, many scholars have conducted comparative
studies on different channels, which provide references for enterprises in channel selection. By comparison, Keen et al.
comprehensively analyzed the impact of three sales modes on the profits of the overall supply chain, including a
traditional retail mode, online direct sales mode, and dual-channel sales mode, and they found that only the dual-channel
sales mode could maximize the profits of the supply chain 22, Moutaz et al. studied the channel selection and pricing
decision of manufacturers. The analysis showed that unit variable costs is the most critical factor for channel selection in a
vertically integrated supply chain. In the case of the existence of independent retailers, the scale of consumer groups
dominated by retail will become the main factor in channel selection [28],



In recent years, different dual-channel supply chain models extended by the development of e-commerce have become

the focus of academic research. Introducing online sales channels and implementing a dual-channel supply chain strategy

are effective to expand sales channels and market space for most enterprises, especially manufacturers and retailers of

consumable products. According to the relevant models of dual-channel supply chain research, the dual-channel supply

chain is divided according to the channel structure and the channel control subject. The details are shown in Table 1.

Table 1. Classification of dual-channel supply chain model.

Classification Method The Specific Classification Reference
(1) Pure online sales channels Cai et al. [27]
(2) Pure offline sales channels Ji et al, 28]

Channel structure (3) Retailer dual-channel (retailer online sales + offline sales) )

Chen et al. 22

4) S lier dual-channel (s lier online sales + retailer offline sales
(4) Supplier du (suppli : I : ) Yang et al. 14

(5) Mixed dual-channel (supplier online sales + retailer online and offline sales)

(1) Manufacturer (supplier, manufacturer) leading Wang et al. B2
Channel control subject (2) Retailer leading Ata Allah et al. BU
(3) Manufacturers and retailers are evenly matched Yu et al. 22
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