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Summary

E-commerce companies have experienced a competitive environment in China, large
companies benefit from more funding and talent, which puts a huge burden on small and
medium size companies to find an effective way to manage quality with less investment. This
paper gives a fresh food SC system’s view and analysis of improving fresh food quality.

This paper focuses on small and medium-sized enterprises to analyse how companies can
improve product quality through effective supply chain management, while ensuring the
company's profitability. Using interviews with knowledgeable middle level managers in the
SC, an analysis is carried out. The findings could help e-commerce companies in China
strengthen their SC network and offer better quality standard of fresh food. Scarce literature
discusses about fresh food e-commerce SCs in China, this research developed a basis
background and knowledge. Nowadays, technology changes SC in various ways, this research
explored how the advanced technology can be applied in fresh food SC. Some
recommendations to companies that operate in this sector are provided. The limitations and
future research directions of the fresh food supply chain are drawn.

Track: Performance Management.
Paper type: Full paper.
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1. Introduction

In recent years, e-commerce has gained wide popularity around the world, especially in China,
the increasing number and popularity of online shopping has contributed to the reform of
purchase methods. In 2016, China's total online sales were almost twice of that in the United
States (Shi et al., 2019) and continue to grow at a rate of 30% (Yu, 2018). Fresh food as one
of the popular types of online shopping also experienced explosive growth, the demand for
fresh e-commerce currently the fourth largest among all e-commerce categories (Guo et al.,
2017), from total sales of 0.55 billion in 2012 to 236.6 billion in 2018 (iresearch, 2019). E-
commerce attract more customers with more convenience delivery and lower price, because in
the context of China's imperfect supply chain (SC) infrastructure and decentralized smallholder
production, e-commerce links producers and consumers through network technologies, which
can reduce the intermediate circulation in the SC and maximize the profits of each node (Cong
and Zheng, 2017). So, with the popularity of online stores of fresh products, the importance of
the SC is gradually raised, gradually become the core competitiveness of the company's
occupation of the market. Because of the short life cycle and high-quality processing
requirements of fresh food, efficient SC is the key to reducing waste and maximizing profits.
Recently, in China's advanced big cities, the government has invested heavily in SC
infrastructure to encourage the development of the SC and even design the fresh product SC as
the next five-year crucial plan (Wang et al., 2017). In this vein, the role of government is vital
in this industry since it is about food supply, so having a good SC management for ensuring
good quality of food supplies needs to be carefully considered.

Due to the seasonal, localized and perishable nature of fresh fruit, the quality control of the SC
is more challenging than non-fresh food products. Consequences of quality problems are much
serious which can lead to losing customer trust, increase total SC cost because of unnecessary

return transportation (Ganeshkumar et al., 2017; Fan and Fan, 2018). When buying food online,



customers cannot check the food condition when pick it themselves. When the fresh food that
does not meet the customer's quality requirements is delivered, this leads to produce returns,
and transportation time and distance are extended by the return, which undoubtedly increases
the waste of the food SC (Liu et al., 2014). Besides, for customers, compared with the price

and services, quality is a more important factor affecting their purchasing decisions (See

Figure I).
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Source: McKinsey China Fresh Market Survey, 2018 (n = 4,993)

Figure 1: The importance of customer-satisfaction of fresh product

So, improving the quality of the food SC has become an important issue. In recent years, quality
problems have occurred in China's food SC many times, however, due to the complexity of the
food SC, a fresh product from farm to customer’s table experienced a lot of intermediate links
and involved various participants, any negative impact will make the final food quality decline,
so improving the quality management of the food SC also is a challenge (Liu et al., 2012). In
fact, fresh quality is a kind of performance standard, and it is also related to safety and integrity.
In some fresh SC, the use of quality to guide logistics is also a new concept, based on fresh
products quality to select different logistics channels and different customers can save SC costs

while ensuring that quality meets customer requirements (Van der Vorst et al., 2005).

This research focuses on the e-commerce fresh food SC, then select participants in different
parts of the SC to obtain information to study quality management of fresh food SC. Investigate

the management of e-commerce SC operators in China to ensure high-quality fresh food. The

3



fresh food studied in this paper mainly include fruit, vegetables, seafood, meat, dairy products
and other fresh foods that need to be cold chain transported. There are three major types of
fresh food e-commerce in China: B2C (business to customer), C2C (customer to customer),
B2B (business to business) (Yang and Tang, 2019). In this paper, the fresh e-commerce mainly
involved the transportation from the products to consumers through self-operated logistics or
third-party logistics as B2C account for 40% (Statista, 2020) of sales among three type, while
the business to business sales is not the focus of research. It is worth mentioning that although
the context of this research is located in China, some implications of this study could be used

to inform this topic globally.

This paper is structured as follows. Section 2 presents a literature review about fresh food
quality, lead time and traceability. Section 3 provides the methodology which is qualitative
interviews with key players in the SC. Section 4 presents the analysis and findings with a
summary of the evidence from the results. Section 5 provides some discussion about this
research based on the data and a comparison to relevant previous literature. Section 6 draws
the conclusions as well as provides some limitations and avenues for future research.

2. Literature review

2.1 E-commerce in China

E-commerce has four unique characteristics : (1) using network technologies and standards

operate low-cost communication; (2) business and human resource management can be carried
out through network facilities; (3) transactions occur on the Internet; (4) producers and
intermediaries can provide electronic products and services to improve efficiency; (5) emerging
laws and policies regulate online transactions (Geng et al., 2007). The development of
information technology has greatly promoted the growth of e-commerce. The main technology
is the use of a visual online information transaction system, which has the characteristics of

being traded at any time without being restricted by time and place (Hussain et al., 2015; Chen



et al., 2013). The 24-hour information interaction makes rapid SC response critical, and once
the processing speed of orders is reduced, the circulation time of products in the supply will be
raised. E-commerce brings new challenges to the traditional logistics model. The SC needs to
repeatedly process many small and diverse orders, and the demand is full of high randomness

(Xu et al., 2019).

On the supply side, orders for food purchased by retail supermarkets are often large, and
transaction costs of small quantities of products are large. Therefore, farmers are in a weak
position in the fresh food SC with incapable of selling products independently, so they often
choose to sell to suppliers at very low prices, finally suppliers gather products to offer to
retailers. Process are differing in e-commerce fresh food SC, as orders are often small and
scattered which can be direct delivered to customers, so there produces a possibility that small
farmers enable to enter the market directly (Wiggins et al., 2010; Boyd et al., 2003). Moreover,
by involving small farmers to the market, the negative impact of the profit and information
asymmetry happened because of various middlemen in the SC can be reduced, so the terminal
price of fresh food decline (Cong and Zheng, 2017; Cao and Mohiuddin, 2019). Vlachopolou
and Matopolous (2010) state that the more complex of fresh food SC, the more members
participate in the interaction, advantages are more significant of using E- fresh food SC. While
Canavari et al. (2010) believe that not all E-commerce is adopting this approach, because
suppliers always have advantages in information and resource integration, and it is impossible
to completely disappear in the market. However, traditional suppliers have no longer in an
irreplaceable position in the market. The direct participation of producers with price advantage

will force traditional suppliers to adopt market by better service and quality.

On the demand side, the number of urban residents in China is gradually increasing, but the
heavy workload and traffic congestion make residents reluctant to complete daily food
purchases (Wang et al., 2015). E-commerce supply with home delivery services. Customers
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can complete the selection at home with internet, so it gains popularity among public. On the
other hand, for some residents in China remote areas, the lack of e-commerce means they are
unable to access global fresh products because their demands for multinational products are
small. The cost of retail SCs for large orders is high, while e-commerce meet the market
demand for small orders (Gharehgozli et al., 2017). So, e-commerce completes the process of

rural products to the city, and vice versa.

E-commerce has forced the reconfiguration of SC resources while fulfilling customers’ needs.
The focus of development is to manage the SC participants as a whole, and also reflects the
importance of information transfer in the SC. The initial investment in e-commerce SC build
is not large, and there is no need to set food shelves for consumers to choose in the downstream
of the SC. Then quality becomes the only criterion for consumers to judge products when the
products are delivered, which makes the importance of quality management in SC gradually

increase.

2.2 Fresh food quality

The quality of fresh products mainly includes product quality and process quality (Luning et

al., 2002). Product quality refers to food safety, nutrition, freshness, value and function, low
product quality food is mainly deteriorated, damaged or poisonous, most quality problems will
be avoided in the primary selection, and customers can also identify according to their
appearance (Sterns et al., 2001; Luning et al., 2002). The quality of the process mainly involves
the production process, some of these can be harmful, such as: hand-dyed apples, processing
sick pigs, pesticide residues, however, most problems are hidden from customers and cannot
be easily identified. So, long-term consumption might threat public health (Luning et al., 2002).
Frequent food quality issues make people to pay more attention to the quality of food rather
than price. All fresh product quality can be regarded as a dynamic state, which decreases with

time. The quality problem mainly occurs in three aspects: chemical residues exist in the
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planting or breeding process, damage to the goods during transportation, and the producing
process pollutes the environment and the food itself (Aramyan, 2007). Therefore, the main
research direction is to avoid the problems of these three dimensions happened among SC.
Although the problem of food quality is pointed out, the problem of establishing a complete
quality standard still needs to be solved. The standard must meet two requirements. One is to
meet the uniform standards for food production and inspection, and the second is to meet the
quality standards required by customers, but each enterprise has different requirements on
making standard and it is difficult to achieve uniformity, this is the main reason for the uneven
quality of food in the market (Siddh, 2017; Sharma et al., 2017). Therefore, the establishment
of a unified quality standard is a long-term process, and the current literature is more concerned
about how to improve fresh food quality. The latest research to improve SC quality
management mainly focus on two ways, reducing intermediate time (Sharma et al., 2017),
improving traceability system (Song et al., 2019). The length of the SC determines the time of
transporting food, increasing transportation time makes fresh food deteriorate in transportation,

in fact, the quality of fresh foods is essentially against time.

2.3 Lead time

The intermediate time can be reduced through streamlined SC participants and properly
configured delivery. When participants increase, each participant has own standards and
thinking, and the conflicting goal has a negative impact on the optimization of the entire SC
(Aramyan, 2007). When the participants in the SC cannot quickly unify the decision, fresh
products will be stranded at each node, so reducing intermediate processes means reducing SC
participants or nodes that need to stay. In order to solve it, Yu et al. (2015) made a research on
a framework for management quality and quantity of a four-echelon SC, proposed with a
common commitment and contract to ensure that the entire SC maintained the same objectives

(Yu et al., 2015). In addition, the information shared among the participants is also very



important. When the external and internal SC has accessed to the information of food delivery,
eliminating the difference in unequal information is conducive to establishing the same goal
(Hu et al., 2019). on the other hand, a framework is studied by Besik and Nagurney (2017),
which mentioned the fresh products are delivered directly to the local fresh market and then
transport to the customer to ensure quality. Actually, it means to establish a short local SC,
fresh products enter the market without going through the suppliers to save time, another
benefit is that it can greatly encourages the development of local agriculture. In China's fresh
retail industry, there is a very popular form to reduce intermediation, farmers and supermarkets
are directly connected called “farmer-supermarket direct purchase” model (Wang et al., 2015;
Zhang, 2016). In fact, with the development of e-commerce, this model has also been applied
to the e-commerce SC, which enable direct connecting between farmers and consumers. At the
same time, setting the local SC can also reduce transportation distance food miles are presented
by Shukla and Jharkharia (2013), which refers to the total distance from the produce of food to
the customer. Globalization is the main reason for the growth of food mileage. Previously, the
transportation of the food SC was based on roads and trains. With the development of the global
SC, shipping and flights gradually joined the means of transportation. The environmental
pressure caused by long-distance transportation has gradually become the focus of research, so
Sim et al. (2006) state that when the long-distance transportation cost far exceeds the power
consumption of storage and packaging, strengthening local farming and reducing global
transportation should be considered. However, it is necessary to establish a global SC for
imported food. For the inevitable long SC, food degrades with storage and shipping time, by
establishing the best storage configuration and distribution model, putting high quality as
orientation, using different distribution channels according to the type of food is a way to
effectively reduce food cycle time and ensure quality (Rong et al.,2011). Besides, it can reduce,

repeat and duplicate route by optimizing route planning. Yu et al. (2015) support this point by



using computer algorithms, which means to optimize warehousing and transportation to design

a sustainable and efficient supplier network.

2.4 Traceability system

Using traceability systems enables the entire SC information to be transparent from order
placement to delivery to the customer. There are two types of traceability, traceback refers to
the ability of food products to be traced from the retail end to the place of production, which
can be used for further product improvement. Forward tracking mainly ensures the quality of
products in the SC (Zhang and Li, 2012). Wu et al. (2015) believes that the root reason of food
safety or quality problems is the asymmetry of information, SC lack enough information to
properly evaluate the real-time quality of products. When the food produced is circulated in
the SC, the producer, supplier, buyer and the customer can only know part of the information
of the food, but establishing a traceability system provides each food item, the origin of the
food, the method of processing and the mode of transport, which are all recorded in detail (Wu
et al., 2015; Cong and Zheng, 2017). It involves product traceability, process traceability, input
traceability, disease and pest traceability which covered all information about whole supply
and allowed track up and track down (Aung and Chang, 2014). Traceability shows benefit in
three aspects: improving SC management, ensuring food quality and safety, figure out
undetectable quality problems, all advantages can enhance SC competitiveness. Thereby when
quality problems arise in the SC, managers can quickly identify where is the problems by using
the traceability system, then it can be quickly resolved. From enterprises perspective, more
funds should be invested in the establishment of traceability systems, the more sensitive of
customers quality requirements are, the more profitable the traceability system can be, as it is
a cost-effective quality management to build strong confidence for consumers (Song et al.,
2019). As people become more aware of quality awareness today, increasing the investment in

traceability systems can lead to greater markets. The core technology of the traceability system



is the radio frequency identification (RFID), it at least contain two parts, one is a coded chip
which combines with electronic product code to store information and mediate radio frequency
signals, and the other is an antenna to transmit and receive signals (Zhang and Li, 2012). Using
RFID technology means to attach a unique product identification of each product from farm,
through scanning this code to find out how the product is circulating throughout the SC, for
example, in the live fish SC, each fish is tagged with RFID and connected to the Internet
(Pramatari et al., 2010). Besides, the RFID tag also integrates temperature and humidity
information to optimize cold chain transportation. Ruan and Shi (2016) designed a framework
which can applied in the transportation process, a logistics distribution monitoring system that
can be combined with the Internet of Things to monitor the freshness of fresh food in real time
(Ruan and Shi, 2016). In fact, except for traceability, the use of RFID greatly reduces the time
for products to enter and exit the warehouse. It eliminates the error and time waste of manual
storage and is widely used in the storage system. The traceability system is an effective way to
enhance quality, but it needs the cooperation of all SC participants to build a vertical system,

the huge fund pressure makes difficult to complete for all enterprises.

3. Methodology

This research uses a qualitative research methodology based on interviews. An interview is a
qualitative research method to acquires data through online, telephone or face-to-face. In the
exploratory study, the interviews are more flexible and suitable as it allows creativity and
innovation through responses from participants (Bryman and Bell, 2015). So, understanding
the real development status of the SC from the perspective of practitioners through interviews
may have an impact on the focus of research objectives which may influence findings.
Interviews are semi-structured. Semi-structured interviews allow interviewers to flexibly
change the order and form of questions in the process, as long as a specific topic is set (Rowley,

2012). As for the choosing of sample, there are seven interviewees who come from fresh e-
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commerce business. As fresh food SC participants are complex, in order to have a more
systematic understanding of the quality management of the whole SC, interviewees work in
three different departments of the SC: purchasing department, logistics and storage department,
and after-sales department. Due to geographical distance restrictions, interviews are conducted
by telephone and online video. Each interview takes 30 minutes to an hour, and the data is
recorded by computer. Access to respondents was gained through first author’s contacts in
China and the case selection was made to ensure an even representation of as many tiers of the

fresh food SC.

Table 1 shows the general information of respondents, which includes their occupation,
working experience, and responsible work, they come from two types E-commerce companies,

one is mainly selling vegetables and fruit, the other focus on meats and seafood.

Table 1: General information for interviews

Occupation Interview Main type of | Main topic
duration products
2 Purchasers 40 minutes *  Purchase method
e Suppliers choose and
management
2 Warehouse and | 40 minutes Vegetables and o™y rehouse management
logistics workers fruit *  Logistic management
e  Return policy
1 Purchaser 25 minutes *  The same as above themes for
urchasers
. Seafood and P
2 Warehouse and | 40 minutes meat * The same as above themes for
logistics workers warechouse  and  logistic
workers

In terms of designing of interview questions (see Appendix 1 for details). At first, for some
companies, the quality management of the SC is the key to increase market competitiveness.

The design of interview questions should consider some interviewees may feel reluctant to
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answer the questions, so more questions are designed to replace some sensitive questions when
the interview gets blocked. Besides, the design of questions is related to the different work of
interviewees. Based on the literature review, different topics are designed for different
interviewees that they have a different understanding of the key points of SC quality
management. For the participants engaged in procurement work, the main reason for the current
unevenness in the market is the inconsistency of quality. Therefore, questions of the
procurement participants will pay more attention to the quality control at the beginning of
source and how to predict the demand of the customer. Second, for respondents from logistics
and warehousing management, main topics are cold chain transportation and temperature-
controlled warehousing. Significantly, all participants are from small and medium-sized e-
commerce companies in China. For these enterprises, the characteristics of logistics is that the
final transportation phase from warehousing to customers is often outsourced to third-party
logistics. Then, ultimate responsibilities for these companies are to package the goods and then
third parties will be picked up and delivery goods. Finally, for after-sales workers, the main
purpose is to explore some feedback from customers on the quality of fresh produce. In
addition, the return rate of fresh products is also an important topic. Once fresh products are
returned due to quality problems, the delivery time and distance of fresh will be doubled. How
to complete the return quickly and effectively to reduce losses is also a part of quality

management.

4. Findings

4.1 Supply chain network

E-commerce uses the network platform to attract customers, the more popular platform can
bring more sales to the company. Recently, the most two popular online B2C and C2C business
platform in China are Jingdong and Taobao, which can be found on customers response that

they prefer big self-operated e-commerce. Although the demands of fresh food have been
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growing, most customers still believe product quality of online business weaker than of
physical stores. The competition is getting fiercer as more and more companies enter this
market, only by creating core competitiveness can customer viscosity be enhanced. Moreover,
the SC cost accounts for about 50% of total cost of fresh product, while the huge loss of returns
makes the company's profits gradually lower. Moreover, two frequent quality problems are
product itself does not meet the quality standards and deterioration caused by long lead time of

transportation, which are mainly reflected in the procurement and warehousing logistics.

The structure of the fresh SC is universal (Figure 2), but there is a big difference in the
management of intermediate links, which gains advantages in in service, response speed,

quality and price.

Purchase

Self-operated plated
base

1
1
1
1
1
1
1
1
1
: Farmers ‘ ~
1
1
1
1
1
1
1
1
1
1
1

Fresh food suppliers

Warehousing and
processing  |e---——-

suppliers

1
1
1
1
1
Processing material !
1
1
1
1

—————  Delivery flow
——————— Return flow

Figure 2: E-commerce fresh supply chain.

4.2 Information system and traceability

The traceability system throughout the SC is unrealistic, even this system can trace back to
where the quality problem occurred. The biggest obstacle is that Chinese suppliers are not
willing to cooperate with the establishment of traceability systems. For perishable products,

the current responsibility distribution method is that once the products are signed and delivered,
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the suppliers are no longer responsible for the quality of the products. Another factor is that
RFID technology has not been applied in the entire SC. Warehouse managers believe that the
role of RFID technology in warehouse is dispensable. It is difficult for fresh products to realize
automatic replenishment, so the technology is only used for the design of the products location
and the sequence of outbound. More important is that all products are sent directly to
customers, but customers do not have the device to scan the code. Even so, 64% of consumers

still think traceability systems are essential.

4.3 Purchasing

Purchasing is the source for the company to improve product quality. Different forms of
procurement affect the price and quality of fresh products. Qualified supplier management is
the guarantee to continuously provide high-quality products. Last, the perfect quality inspection
standards can eliminate low-quality products to ensure the satisfaction of products when they

are delivered to customers.

4.4 Choice of procurement method

The fresh procurement method is diversified. Firstly, purchasing from the original production
area, which means procurement directly at the source of production through cooperation with
farmers, generally using to purchase fresh which can be stored and transported for long time.
Products are inspected, selected and pre-packaged at the local purchasing base, then shipping
to different warehouses by refrigerated truck. The second method is purchasing from local
areas, which is suitable for the procurement of fresh vegetables, seafood and local specialty
products, especially for some fresh foods that cannot be transported for a long time, but this
way has restriction on the category. The last way is to cooperate with some brand suppliers to
purchase processed products, suppliers will take responsibility for transporting to warehouses.
For e-commerce that mainly sells vegetables and fruit, the combination of the first method and
the second method is mainly selected. Because the low profit of vegetables and fruit and short
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transportation time makes the reduction of middlemen important, fewer intermediate links
reduce the participants and complexity of the SC. Interviewers from fruit and vegetables e-
commerce said that 50% of the company's products purchase from original places, compared
with 20% cheaper from suppliers. Therefore, for fruit and vegetables that can withstand long-
time transportation, such as potatoes, carrots, and oranges, priority will be given to the original
place procurement mode. However, it is not easy to find qualified original region to purchase.
Although it is not difficult to find the origin of each product, China's current agricultural
characteristic is scattered, many products have different growth sites with different quality
features, so the distance from planted places to the warehouse and the quality of the products
should be considered. So, companies will send the procurement department team to destination
for a period to judge the qualification before determining a procurement base. In terms of meat
and seafood, it is impossible for an e-commerce company to avoid dealing middlemen. Most
of the seafood and meat needs to be processed before they can be kept fresh or sold. Some
seafood and meat processing require certain food processing knowledge and equipment. And
the sources of seafood and meat are distributed throughout the country and needed be processed
on-site, which means that e-commerce companies need to establish a huge number of
professional processing bases nationwide. For small and medium-sized enterprises, lacking
enough ability and money forces them buying fresh products from supplies, at the same time,
they can strengthen the competitiveness by purchasing some imported products to enhance the

variety from supplies.

Except to the choice of purchase method, the forecast of purchase orders is also an important
factor to affect product quality. Predicting suitable purchase plan can reduce the backlog of
inventory and the products circulation time in warehouses. For the most popular products,
companies will set a safety inventory and check the quantity every day, when real time

inventory is below safety inventory, purchasers should make new orders according to different
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delivery time from purchase location. The best-selling product is not allowed to be out of stock,
in order to predict customers purchasing behaviours, customer's data will be collected for

forecasting demand.

However, the interviewees agreed that the e-commerce customer's purchase data experienced
heavily fluctuation due to frequency of promotion activities. Most promotions are done by
platform, for example, once some of interviewees’ company held a kiwifruit promotion, in
response to the sudden increase of demand for promotional activities, the company had
purchased a large number of products, but due to the excessive number of competitors
promoting the same products on the same platform, the sales volume was far less than the
purchase volume. Besides, Summer temperature was very high, even there were constant
temperature measures, huge number of unsalable products were rapidly deteriorating. In order
to avoid similar situations, many e-commerce companies began to use pre-sales to carry out
promotional activities. Pre-sale is a creative sales method that knows the customer's demands
in advance. After the customer submits their orders, products will not be shipped immediately.
Buyers and sellers will agree on an acceptable delivery time, generally ranging from two weeks
to one month. The price of pre-sale is often lower than the market price, so it can attract
potential customers who are willing to wait. Although the price of a single product is reduced,
e-commerce companies can make a precise purchase plan according to the true customer's
demands, so the demand-driven sales method to avoid the risk of product stagnation and
deterioration, which can increase the profit rate. This model is very popular for fresh products

in China as it accurately reflects customer’s demand forecast.

4.5 Suppliers management

Supplier management ensures the purchase of fresh food quality. In the development stage, all
production sites need to be inspected by investigators on the quality of the products, the amount
of planting, the production facilities and processing equipment. After all performance is met,
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e-commerce companies will sign a procurement contract with the local farmers or farmer
cooperatives. However, the company and local farmers only work in a cooperative manner.
But the company’s management power of farmer suppliers is very limited, so the company
does not participate in the quality management of the production process. Moreover, due to the
lack of productivity of a single purchase site, multiple purchase sites are selected with different
planting technology, production equipment and labour levels, which is easy to cause uneven
quality of products from different regions and different batches. The worse phenomenon is that
sometimes quality problems are hard to discern by naked eye, such as excessively high levels
of pesticides and unsafe processing methods. Furthermore, cost of replacing the place of
purchase is very high, not only establishing new local production base, but also taking a long
time to visit another place. Therefore, some companies realized that it is necessary to
participate in the management of the production process, then establishing a self-operated
production base has become a new direction for enhancing company's products quality. Self-
operated production base refers to the company’s investment of funds and talents to establish
planting or breeding bases to achieve full control of quantity and quality. Because of the large
capital investment in the previous period, currently self-operated bases are only set for stable

demand and high-end products.

The market forecast and quality of medium and high-end products are more important, these
products are generally the most popular ones that can bring the most profit to the company.
Once the company involved in the production process, product quality can be controlled, then
the company takes a high quality as a selling point and occupies a certain market share. As
middleman intervention is reduced, the profit margin and efficiency of SC have raised. In the
future, companies are preparing to slowly extend self-operated bases to more products. For
products procured by distributors and brand suppliers, the company uses a unified supplier

management, which includes supplier qualification verification and periodic performance
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evaluation. Supplier’s performance is assessed in flexibility, quality, delivery time, quality
complaint rates, and after-sales service levels. If the supplier's score continues to be below the

pass line for one month, the company will look for alternative suppliers.

4.6 Double-layer quality inspection
Two-tier quality inspection is also an important part of fresh product quality management

(Figure 3).

Delivery @—‘ Select and package

Planning outbound sequence
Packaging materials

1

Figure 3: Warehouse-in and warehouse out inspection process

Before goods are stored in the warehouse, the quality inspection department needs to ensure
that the product meets the agreed quality standards. Full content of quality assurance includes
appearance, taste, diameter, items temperature, shelf life and maturity, all information should
be recorded in detail by labour. There is no professional technology and equipment to
comprehensively measure all dimensions of quality. The manual inspection speed is relatively
slow by workers, when many customers’ demand needed to be met, quality inspection
department force to sample parts instead of checking all batches, which led to some products
with quality problems still being shipped into the warehouse. Once quality problems arise after
storage, it is difficult to identify who needs to take responsibility. Before products are delivered
to the customer, the quality department need conduct an inspection again to check whether the

packaging is qualified. The standard of inspection is to ensure that the package remains intact
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and has a fresh-keeping effect during long-term transportation, it turns out more than half of

customers believe that the fresh-keeping package is still working when they get parcels.

However, the company still has difficulty in formulating uniform quality standards. Now
employees of procurement department and quality assurance department are mostly from long-
term practitioners of the fresh food industry. They rely on years of work experience to judge
whether the product quality can meet customer needs, and they believe that the establishment
of a unified quality standard requires grading the product by quality at first. However, this stage
is completed by the picking centre or supplier before being shipped to the warehouse, e-
commerce companies are hard to agree with a uniform quality standard with suppliers. So, as
long as the product does not rot and deteriorate, the company is not willing to waste more
manpower and time to re-qualify products after being shipped in warehouse. At the same time,
respondents said that when the company has a great demand for a certain product, sometimes
poor quality of this food will be delivered to the customer. The quick response to the customer's
needs is considered the most important instead of high quality by the company, but this is
contrary to the feedback from the customer’ questionnaires, customers believe that once an e-
commerce has experienced quality problems, 80% of the customers will not repurchase in the

same companies.

4.7 Warehouse and Logistics

After fresh food is delivered into the warehouse, it needs storage in different temperature zones
according to different characteristics. Staff members record the temperature and humidity of
each zones every day to check whether the equipment is running normally. There are three
main temperatures zones (Table 2), and the maintenance of humidity relies on artificial

spraying of water three times a day.
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Table 2: Three temperature zones

Category Temperature (°C) Storage time (days)
Low temperature storage of fruit 0-5 7-14
Vegetables 10 2-5
Frozen seafood and meat -18 90-180

In e-commerce companies, inbound and outbound warehouses are completed by manual
operation with computer recording. The basic principle of entering and leaving the warehouse
is first-in, first-out (FIFO), but it is also necessary to adjust the order of delivery according to
the actual situation. The speciality of fresh products makes FIFO not the best way to ensure
high quality, because the maturity of each batch is different. Even in the same storage
environment, the speed of quality decline is different, therefore, the warehousing department
set up an inspection team to check the actual situation of the products at the morning, at noon

and at night to adjust the speed of outbound sequences.

When customer's orders transformed to warehouses, warehouses will reasonably design the
packaging method according to products variety and quantity to ensure the freshness of the
product. In order to ensure the best quality of delivery, fruit and vegetables mainly use foam
buffer to maintain the appearance, while seafood needs to be frozen with ice packs or dry ice
inside, and each box contains about 3-5 ice cubes depends on the length of transportation, plus
a thermostatic protection box outside, and the expected preservation time is about 2-3 days.
From the feedback of customers, this set of protective measures is very effective, and most of

products still have fresh-keeping effects when they are delivery to customers.

Fresh food is transported by different third-party logistic operators according to the storage
location and shipping destination. There are currently two main warehouse location models:
centralized warehousing and distributed warehousing. Centralized warehousing creates

warehouses at the most user-intensive locations, the establishment cost is low, but it has long
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inventory turnarounds and delivery time. Distributed warehousing is to establish scattered
warehouses in different cities. The investment in early stage is large as a huge number of
locations should be considered. The focus of the decentralized warehouse is to accurately
predict the inventory of each warehouse. It has short delivery time and reduced SC delivery
cost. Now, more and more companies are shifting from centralized to decentralized, based on
previous customer purchase data to help with the selection of location and stock of storage.
And when customer’s order delivery destination is close to a certain procurement base, fresh
food is packaged and processed from the local procurement centre and delivered directly to the
customer to shorten circulation time. Therefore, how to design the shortest distribution network
after the order is generated is the key for cost saving and high-quality products. There are third
parties mainly used include Tmall/Jindong’s self-operated logistics, SF (Shun Feng) Express
and four most popular companies which included Shentong Express, Zhongtong Express,

Yunda Express and Yuantong Express. See Table 3.

Table 3: Distribution third parties

Brand Tmall/Jingdong (open to the | SF Express Ordinary third
medium and large companies parties such as
in their platform) Shentong et al.

Delivery time | The timeliness of the big citiesis | 2 days in large cities, 3 | Average 3-4 days
very good, some place can arrive | days in small and

in 1 day. medium-sized cities and
towns
Distribution Only the first tier and second-tier | Nationwide Nationwide
areas cities
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Features expensive, and only cooperate | average  price  with | Cheap
with medium and large business | express specific product
routes, such as hairy crab
routes
Suitable High-end and time-sensitive hot- | High-end products in | Low time-sensitive
products selling products that need to be | large cities in small cities. | and low-priced
delivered to large cities such as products
cherries and beef
Daily  picks | Once a day at 4:00pm Three times a day at Depending on
frequency 12:00 am, 4:00pm and | demands for once or
and times 7:00pm twice a day at 1:00
pm and 5:00 pm

Third-party logistics has been improving in timeliness, but the inability to manage couriers and
transportation process is a drawback of outsourcing logistics. At present, China's third-party
logistics system omits the door-to-door service in the last mile of distribution but using public
parcel cabinet in the community. The parcel cabinet is composed of multiple small lock boxes,
after the courier delivers parcels to one box, the customer will receive a unique password to
open the box. Fresh is a very time-sensitive product, but the time for the customer to take the
courier is uncertain. Most of them will choose to pick parcels when they get off work, but some
will pick up after one day. Moreover, the cabinet is sealed with higher temperature inside,
which makes the fresh highly susceptible to deterioration. This new form of logistics brings
uncertainty to the fresh SC, which makes more difficult to guarantee fresh quality. If the
product deteriorates in the cabinet, it will be very difficult to determine the responsibility.
Although the e-commerce company has negotiated with the courier several times, the product

must be sent directly to the customer and signed after face-to-face inspection to confirm the
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quality, due to the lack of management authority for third-party logistics, couriers still choose
to use parcel cabinet to save time on delivery. There is almost no traceability for outsourcing
delivery. When the product has a quality problem due to the damage of the transportation, it is
difficult to trace back to the location where the problem occurred, unless consulting with third-
party managers to gain data from their information system. Therefore, respondents’ company
is also thinking about how to establish self-operated logistics. Through preliminary
calculations, the delivery cost of self-operated logistics is about half cheaper than that of third
parties, but the investment in infrastructure and logistics network construction in the early stage
cannot be ignored. A large-scale fresh procurement base has established a small self-operated
logistics network as an experimental point, using the freezer truck to ensure cold chain
transportation. The current operation is good, most customer believes that product quality has
been improved, so self-operated logistics will gradually expand in the future. But self-logistics
cannot completely replace the third-party logistics in the future, China's e-business customers
has characteristics of wide distribution and small orders which regularly happened in some
remote rural areas, utilizing self-logistics completely cover theses area should pay more money
than with outsourcing to a third party (Liu et al., 2019), designing a suitable mode combined
with these two logistic method may be a better way to balance delivery quality and cost,

gradually developing self-support logistics in urban areas at first is a more reliable.

In terms of return logistics, the return policy displayed on the platform is that once the quality
problem occurs, company is responsible for all the expenses for return, but in fact e-commerce
business prefers to pay the full compensation and is not willing to accept the decision to return.
The return process requires an appointment for a third-party courier to pick up the goods, and
then ship the product back to the warehouse, but almost all returned products are all spoiled
and cannot be re-sold and e-commerce company still needs to pay for the return transportation.

So, when a customer complains about a quality problem, the firm will determine the damage
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and compensation according to the proportion of the product quality problem. Even if all the
products are deteriorated, customers can get full compensation without returning the original
product. This is a main reason for influencing customers return decisions and less people chose

to return their products.

5. Discussion

5.1 The implication of technology in the supply chain

Better temperature control technology and frozen trucks complete the development of the cold
chain. Temperature management of warehousing and transportation is one of the important
factors affecting product quality, the literature points out that excellent storage temperature is
divided into four temperature zones: 18°C and below, 0°C-1°C, 5°C, 10°C-15°C (Aung and
Chang, 2014). China's e-commerce has achieved in three temperature zones to protect quality.
while in transport temperature control, the use of simple temperature packaging and third-party
logistics transportation has been a risk to keep quality. Which makes e-commerce gradually
developing self-operated logistics in the future to ensure the transportation of the entire cold
chain from procurement to customers. Besides, the application of information system has
indeed improved the effective management of information, especially in the processing of
customer information and the processing of inventory information. E-commerce must deal with
a lot of customer information every day, and the speed requirements are very high, the accurate
information transmission shortens the circulation time of the product. However, the integration
of information between buyers and suppliers is still limited. Although the sensitivity of
competitive information hinders information sharing, if the two sides establish a cooperative
relationship, information integration is a key approach to improve product quality (Chen et al.,

2013; Bai and Guo, 2017).

5.2 What factors in the supply chain will affect fresh quality?
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First, the accuracy of demands forecasts has an impact on the formulation of purchase orders.
A reliable forecast is an effective way to reduce product storage time and increase shelf life
(Dellino et al., 2018). Indeed, a lot of the quality loss of fresh product occurs when the sales

volume has huge fluctuation.

The second is the quality of the product itself. The quality of the fresh product is affected by
many uncontrollable factors, such as the difference in weather, origin and planting technology,

all will affect the quality of the products in different batches.

Finally, the implementation of the automatic delivery station has potential influence on fresh

quality. For small and medium-sized e-commerce, the last-mile delivery of third-party logistics
does not achieve door-to-door delivery, which will pose the risk to fresh quality assurance.
However, the flexibility, convenience and environmental protection of the automatic delivery
station have gradually become mainstream in the city delivery (De Oliveira et al., 2017), which

forces fresh e-commerce to think about the solution.

5.3 Current approaches to improve quality control

First, using pre-sales model to improve the accuracy of demands prediction. The customer's
needs are always fluctuating. The way to formulate the purchase plan by collecting the
customer's demand in advance is considered by fresh e-commerce to be the most effective way

to guarantee the quality of products.

Second, comprehensive supplier management and self-purchase bases ensure the high-quality
source of fresh food. Except effective supplier’s performance evaluation, regular field visits
are necessary for suppliers’ selection and managing to ensure product quality and process
quality. Establishing a good SC relationship through supplier management is the key to
ensuring product quality, especially for purchasing directly from farmers, which destroying the
weak position of farmers in the SC and mitigating SC conflicts (Liu, 2018). And self-purchase
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bases enable total quality management from planting or breeding. Another benefit is that

intermediary agent can be reduced to save time by building self-purchase bases.

Third, strict quality inspection ensures product quality before inbounding and after outbound.
Warehouse-in inspection can ensure that the supplier's products meet the quality standards,
inspecting will pay more attention to whether the product's size, taste, and appearance meet the
contractual standards. Outbound inspections pay more attention to product maturity,
deterioration and packaging. Double-checks confirm that the product is delivered to the

customer in the best condition.

Finally, designing of logistics also play a vital role in quality control. Warehousing location
selecting based on data collected from customers can reduce delivery distance, then shorted
delivery routes can be designed according to the location of warehouse or purchase bases and
the destination of delivery to reduce repeated and unnecessary transportation. A literature
supports this method by proposing that shortest delivery route is an effective way to improve

product quality and customer satisfaction (Chen et al., 2014).

6. Conclusions

The following recommendations for fresh food SC organizations is given as follows:

e Procurement cost is the key for the organizations since that determines their profit.
Research says that 50% of total cost is spent for managing SC effectively. It indicates that
remaining 50% is the procurement cost. Organizations need to work closely with SCM
companies to reduce this cost. Companies could try to minimize the procurement cost as
well through certain strategies like bulk-buying, contract-based buying, ensuring future and

forward contracts.
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e Apart of cost and profit, relationship management, contracting with vendors, effective
procurement, handling customer complaints are some of the areas that must be looked into
to construct an effective SC management.

There are some limitations in this research as follows. First, a common limitation with case

base research is the lack of generalization of results, so they only apply to the companies that

have taken part in this research. However, some of the insights can be taken forward to inform
the sector and wider global market. Second, the participants were employees at medium level
management in their companies, so it is difficult for them to answer the questions related to

strategy at company’ level.

Further research could follow two aspects. First, collect some opinions from e-commerce top
management executives and analyze how to ensure product quality from the perspective of the
company's operations of entire SC. Second, to extend the study to large fresh food e-commerce
companies, because they have obvious advantages in the use of advanced technology, and the

competition in the SC is becoming increasingly more intelligent.
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Appendix 1: Interview questions
1. General information

e Occupation
e Responsibility

e Employed years
2. Key questions
2.1 For purchase system

e What are the sources of fresh sourcing? How to make choice?
e s there a uniform procurement standard for purchasing?
e How to manage suppliers to improve quality performance?

e How to make procurement plan?
2.2 For warehouse and logistic system

e How to choose logistics, why?

e How to ensure the quality of fresh food from warehouse to customer?

e How to ensure the quality of fresh food from suppliers to warehouses?

e How to evaluate the current cold storage system for storage and transportation?
e What factors affect quality in the warehousing system and distribution system?

e What factors affect the location of the warehouse?
2.3 For marketing system

e What is the quality problem with the product when it shipped to the customer? What
is the frequency? Can it be traced back to the responsible person?
e What kind of return policy does the company have?

e Will customer data be collected for analysis? What is the main purpose?
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