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Abstract

Based on the development status of the apple industry in Shandong Province,
using the SCP paradigm to analyze the market structure, market behavior and
market performance of the apple industry in Shandong Province, it is found
that the organizational structure of the apple industry in Shandong Province
mainly has the following problems: The apple industry in Shandong Province
is relatively low in concentration and the phenomenon of small-scale in pro-
duction and operation is widespread. Most of the apples are late-maturing
and fresh products, and the degree of product differentiation is low; sales
channels are narrow; cooperatives have a low level of organization and lack of
leading enterprises. Therefore, the planting area and variety structure should
be adjusted to optimize the market structure; the promotion channels and the
scope of cooperation should be broadened, and innovation capabilities should
be improved to improve market behavior, thereby improving market perfor-
mance.
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1. Introduction

Shandong Province is a traditional apple producing province. The average yield
from 2001 to 2007 was 6,499,600 tons, ranking first among all provinces. The
development of its apple industry has played an important role in meeting do-
mestic and international apple demand, improving the structure of Shandong’s
agricultural planting industry, and increasing farmers’ income. However, there

are many industrial organizational structure problems in the apple industry in
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Shandong Province, which restrict the sustainable development of the apple in-
dustry in Shandong. To this end, this paper uses SCP as a theoretical paradigm
to analyze the organizational structure of Shandong’s apple industry with a qua-
litative method, in order to provide academic support and decision-making ref-
erence for improving the variety structure, enhancing market performance, and

strengthening the Shandong apple industry.

2. Literature Review

The SCP analysis framework was initiated by the Harvard school and developed by
schools such as Chicago. It consists of three parts: market structure, market con-
duct, and market performance. Among them, market structure refers to the com-
position of market entities in a specific industry and their mutual relationships, in-
cluding market concentration, product differentiation, and entry and exit barriers;
market behavior refers to a series of actions taken by market entities to obtain
profits and competitive advantages. Including production and operation manage-
ment, industrial organization adjustment, advertising and publicity; market per-
formance refers to the industry reflects benefit status with a specific market struc-
ture through a series of market behaviors, in terms of price, output, cost, profit,
product quality, variety, and technological progress. Figure 1 shows the relation-
ship between these three being causal and influencing each other.

At present, the research on the apple industry, scholars mostly analyze the
development status of the apple industry, industrial efficiency, supply-side re-
forms, and conversion of new and old kinetic energy in administrative regions.
my country’s apple industry is facing problems such as high production costs,
low fruit quality, unreasonable variety structure, and prominent contradiction
between supply and demand (Chen et al., 2019; Wang et al., 2018). Zhang
(2016) analyzed the status quo of the apple industry in Tongchuan City from
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Figure 1. SCP industrial organization structure.
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the aspects of technology, talent, information, and trading platform. Some stu-
dies have shown that the production efficiency of the Apple industry still needs
to be improved (Zhang et al., 2017; Feng et al., 2017). Scholars have also made
useful explorations on the supply-side structural reform of the Apple industry.
Strengthen orchard management, market environment construction, and pol-
icy support (Sun et al., 2019). Other scholars put forward suggestions to pro-
mote the development of the apple industry from the perspective of the con-
version of new and old kinetic energy (Zhu & Liu, 2019; Chen et al.,, 2019).
However, there are few research results using the SCP theoretical paradigm to
analyze the apple industry. Jia & Zhang (2015) used the SCP theoretical frame-
work to study the apple industry and analyzed the problems in the apple in-
dustry in Gansu, but failed to find a solution from the causal relationship of
the SCP paradigm. Therefore, this article explores the field and puts forward
reasonable suggestions from the inherent logic of the SCP paradigm, in order
to provide a theoretical reference for the development of the apple industry in

Shandong Province.

3. Analysis on Market Structure of Apple Industry in
Shandong Province

3.1. Market Concentration

Market concentration measures the relative size of the market entities of a cer-
tain industry, and is divided into buyer’s market concentration and seller’s
market concentration. The author mainly discusses the latter. The concentra-
tion of seller’s market is usually measured by the Industry concentration
(CRn) or Hirschman Index (HHI) in academic circles. The key calculation step
of industry concentration is to use the proportion of the market share of the
top N market entities in a specific market. The market share can be expressed
in terms of planting area, number of employees, and output. For the conveni-
ence of data, planting area is used to measure market share. According to in-
formation from the Department of Agriculture and Rural Affairs of Shandong
Province, Yantai City, as the largest apple producing area in Shandong Prov-
ince, has 588 fruit cooperatives and 100 family farms in 2020, with an apple
planting area of 2.8 million mu and an output of 5.75 million tons. According
to the planting area of the top 8 cooperatives and agricultural enterprises in
Table 1, it is estimated that CR4 = 5.76% and CR8 = 7.55%. It can be seen
from this that the concentration of the apple industry in Shandong Province is
relatively low, and the phenomenon of decentralized production and operation

is widespread.

3.2. Product Differentiation

Market entities (mainly enterprises) adopt various methods to differentiate

products from their competitors in terms of quality, function, packaging, service,
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Table 1. The planting area of the main body of the apple market in Shandong Province.

Enterprises/Cooperatives Planting area (mu)

Qixia Defeng Apple Professional Cooperative 60,000

Lonture Co., Ltd. 43,590

Quanyuan Group 37,800

Boshida Cooperative 20,000

Yantai Lian lei Food Co., Ltd. 20,000

Yantai City Mumu Fruit Industry Professional Cooperative Association 20,000
Zhaoyuan Fukai Fruit Professional Cooperative 6000
Yantai Xiange Fruit Professional Cooperative 4000

Source: Department of agriculture and rural affairs of Shandong province.

and sales channels in order to achieve the goal of occupying a favorable position
in the market. The author mainly analyzes the differences of apple products in
Shandong Province from the three aspects of variety, brand and sales channels.

1) Variety differentiation

Different varieties of apples have differences in quality and taste, which enable
consumers to meet their unique consumer needs. At present, the irrational
structure of apple varieties in Shandong Province is mainly manifested in two
levels: the structure of planted varieties and the structure of product processing.
First of all, the main varieties are diversified. 70% of the apple planting area and
output in Shandong belong to the Red Fuji varieties, but the proportion of early
and mid-maturing varieties is low. Early maturity accounts for close to 5%,
mainly including Shanxia and Gala series; middle maturity is 10% - 15%, in-
volving series such as Red General, Mingyue and Jinshuai; late maturity is close
to 80% - 85%, with Red Fuji and Small Guoguang and other products being the
main products (Zhu & Liu, 2018). Secondly, there is a lack of high value-added
products, mostly fresh primary products, while the supply of high value-added
processed products (such as apple juice, cider, etc.) is scarce. It can be seen that
the degree of differentiation of apple varieties in Shandong Province is not high.

2) Brand differentiation

Brand is the foundation for products to win consumer trust, occupy market
share and sustainably develop. Strengthening brand building can explore new
value growth points, expand the popularity of regional brands among consumer
groups, and broaden the profit margin of the Apple industry. According to sta-
tistics from the Department of Agriculture of Shandong Province, Yantai Apple
became a well-known trademark in China in 2011. In 2014, Yantai issued the
“Apple” stamp for the first time and began the selection of the Apple brand.
Qixia City was awarded the only “Top Ten Internationally Famous Landmark
Brands in the National Fruit and Vegetable Industry” in the apple-growing area.
In 2019, the Apple brand values of Yantai and Qixia were 14.148 billion yuan
and 6.2 billion yuan. The development of Weihai’s apple brand is relatively slow.
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There are currently 154 “three-product” certified fruit products in the city.
Well-known corporate brands mainly include “Zhuguo”, “Huang Fatzi”, and
“Hanpin”. In 2010, Yishui apples obtained the National Geographical Indication
Certification for Agricultural Products, and in 2014 they were awarded the title
of “Famous Chinese Fruit”. It can be seen that the brand influence of Yantai Ap-
ple is more significant than that of Weihai and Linyi, and the brand value dif-
ference of the three is more obvious.

3) Differentiation of sales channels

The current supply of Apple can meet the needs of consumers, showing a
phased oversupply situation (Cheng & Zhao, 2019). Diversified sales channels
can increase the income of fruit farmers, reduce the risk of unsalable apples, and
stimulate the enthusiasm of fruit farmers to plant. Yantai Apple’s sales channels
are relatively diversified, including direct offline sales by fruit growers, online
platform sales, acquisitions by fruit merchants and leading companies, and uni-
fied sales by cooperatives (Liang & Wan, 2019). Among them, the purchase of
fruit distributors is currently the main channel for the sale of Yantai apples. For
example, Qixia apple sales include online sales and market sales, but online sales
account for a relatively low proportion, mainly relying on wholesale market sales
(Liu & Xu, 2020). Linyi apples are mostly primary products packed in plastic
boxes and are sold by fruit distributors (Wang et al., 2020). The penetration rate
of online sales is relatively low and the sales method is relatively simple. Online
sales will be the main direction for the development of sales channels in each
apple production area in Shandong in the future, but the current degree of diffe-

rentiation of sales channels is still not obvious.

3.3. Entry and Exit Barriers

1) Barriers to Entry

Entry barriers refer to the disadvantages of potential entrants relative to in-
cumbents. Apples have a relatively slow growth and fruiting period and a long
recovery period. Potential entrants lack the ability to resist market price fluctua-
tions and natural risks, resulting in higher opportunity costs for fruit farmers to
engage in other industries or plant other crops. Secondly, as the rural labor force
shifts to non-agricultural fields, the age structure of apple growers is imbalanced
and the aging is more serious. At present, the apple industry is in a period of in-
tegration of labor-intensive, capital-intensive and technology-intensive devel-
opment (Ma & Huo, 2019), and the cultivation and cultivation of apples puts
forward higher requirements on technology and management. Fruit growers
should have the corresponding management capabilities and technical level, in-
cluding the effects of preventing and controlling pests and diseases, the propor-
tion of fertilizers and pesticides, the methods of pruning branches and grafting
fruit trees, etc. For growers with serious aging conditions, the requirements for
technical management capabilities inhibit their enthusiasm for planting fruit

trees.
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2) Barriers to Exit

Exit barriers refer to the losses caused when the incumbents withdraw from an
industry. The Apple industry has been slow to withdraw funds from circulation,
and the initial investment is large, and the phenomenon of lock-in is obvious.
The withdrawal of fruit farmers from the apple industry means that they have to
cut down the planted fruit trees, which not only requires high labor costs, but
also the input of various elements for many years has become a sunk cost, which
constitutes a cost barrier for fruit farmers to withdraw. In addition, apple enter-
prises’” assets are highly specific, such as sorting, cold storage and other equip-

ment, which also hinder apple enterprises’ exit.

4. Analysis on Market Behavior of Apple Industry in
Shandong Province

4.1. Seedling Management Behavior

The quality of seedlings directly affects the quality of the fruit, and it has a sig-
nificant impact on the sales of the fruit, the improvement of profits, and the
building of the brand. At present, self-employment occupies a dominant posi-
tion in seedling breeding. There are insufficient seedling cultivation enterprises
with a certain production scale and a lack of leading enterprises, resulting in a
lack of uniform standards for seedling quality and difficulty in ensuring the pur-
ity of varieties. For example, the seedling breeding technology in Yantai City has
not yet reached the market requirements, and the seedling varieties have a high
degree of homogeneity. The enterprises mainly sell “Fuji” bud varieties, which is
hardly conducive to updating and optimizing the variety structure (Wang et al.,
2019).

4.2. Industrial Organization Adjustment Behavior

The organizational adjustment behavior of the Apple industry involves hori-
zontal and vertical adjustments. Horizontal adjustment refers to the organiza-
tion of small-scale and decentralized small-scale farmers in the form of coop-
eratives to integrate the purchase of agricultural materials, technical training,
and product sales to reduce the costs and risks of decentralized operations of
small-scale farmers. When Xin et al. (2019) investigated the Apple coopera-
tives in Qixia City, they found that most cooperatives have insufficient funds,
lack of operational capabilities, and narrow service areas, covering only low-
level cooperative businesses such as technical information services and prima-
ry agricultural product sales. Most members of cooperatives have weak aware-
ness of observation and learning, lack of ability to integrate resources, and
their ability to respond to, prevent and control risks needs to be improved. The
current sales model is still waiting for buyers to come to purchase, and cannot
better meet the needs of modern consumers to purchase products efficiently
and conveniently.

Vertical adjustment refers to the integration of production, processing, and
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sales into an organizational system to reduce transaction costs and increase cor-
porate profits, thereby enhancing the competitiveness of the company in the
market. The vertical merger of leading enterprises is a typical business model of
vertical integration. The author collects and organizes information on leading
fruit companies provided by the Department of Agriculture and Rural Affairs of
Shandong Province. As shown in Table 2, Shandong Province has now formed a
full industrial chain from seedling production to product processing and sales,
but there are still a small number of leading companies and insufficient processing
enterprises. There are two national-level enterprises, whose business scope in-
volves fruit pulp, canned food and juice processing; and there are nine provin-
cial-level enterprises, which involve base planting, purchase orders, production
and processing, and domestic and foreign trade. Leading enterprises show the

characteristics of a small number.

4.3. Advertising

Advertising is an important way for companies to expand their visibility and
gain market share. Yantai City promotes its brand through traditional media.
Since 2014, Yantai City has held an Apple production and sales matchmaking
meeting, which has broadened the channels for Apple brand companies to coo-
perate with sales platforms. Shandong Provincial Department of Agriculture,
Yantai Municipal Bureau of Agriculture, and Yantai Apple Association parti-
cipated in organizing fruit companies to participate in large-scale events such
as the ASEAN Expo and the Asia-Europe Expo. Carrying out Apple brand se-
lection activities, holding international expositions, and joint exhibitions and
promotion meetings between urban areas. These actions have greatly pro-
moted the increase of Apple’s brand influence. The Linyi Yishui Apple Cultur-
al Festival and the Apple Arena Exhibition Competition were held in 2018.
The establishment of regional brands has increased the public’s awareness of
Yishui Apples.

5. Analysis on Market Performance of Apple Industry in
Shandong Province

In view of the availability of data, this article evaluates the market performance
of the Shandong Apple industry from three aspects: supply level, cost control,

and average price.

Table 2. Leading fruit enterprise in Shandong Province.

Class Number Business Scope

National class 2 Pulp, canned food, juice processing

Base planting, order purchase, production and

Province class 9 K K .
processing, domestic and foreign trade

Source: Department of agriculture and rural affairs of Shandong province.
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5.1. Supply Level

It can be seen from Figure 2 that from 2007 to 2018, the apple production in
Shandong Province showed an overall upward trend. The growth rate of apple
production has declined since 2013, so 2013 can be used as a dividing point and
the period can be divided into two stages. The first stage is from 2007 to 2013,
and the apple production grows steadily. The second stage is from 2013 to
2018. In 2010, the output of apples fluctuated and fluctuated slightly. Due to
the rise of the apple industry in various regions and the decline in fruit prices,
fruit farmers in some areas of Shandong Province planed trees and destroyed
orchards, and the reduction in planting area caused fluctuations in apple pro-
duction. In addition, the change of apple cultivation mode in Shandong Prov-
ince and the excessive number of aging orchards have also caused a decline in

apple production.

5.2. Cost Control

Figure 3 demonstrates the changing trend of planting costs since 2007, showing
that labor is no longer the driving force for output growth, and high labor costs
have also squeezed out the profits of fruit farmers. Although chemical fertilizers
and pesticides can increase yields, the cost is still relatively high, and irregular
fertilization and pesticide using by fruit farmers occur from time to time, which

not only increases production costs, but also is harmful to the improvement of
apple quality.
5.3. Average Price

Figure 4 shows the average selling price of apples in Shandong Province from
2007 to 2018. Apple prices fluctuate greatly. The price of apples from 2008 to

2009 was affected by the global financial crisis, and the increase was limited;
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Figure 2. The change trend of apple production in Shandong Province. Source: “National
agricultural product cost-benefit data compilation”.
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Figure 3. The change trend of apple cost in Shandong Province. Source: “National agri-
cultural product cost-benefit data compilation”.
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Figure 4. The change trend of the average price of apples in Shandong Province. Source:
“National agricultural product cost-benefit data compilation”.

from 2009 to 2011, due to increased investment in agricultural materials and
technologies, the price of apples showed a growth trend; since 2011, the increase
in apple production has led to the price drops; From 2012 to 2014, the market
demand was strong, consumers’ purchasing power increased, and the price of
apples rose steadily; after 2014, the supply of apples exceeded demand, the mar-
ket was sluggish, and the proportion of good quality apples was low, which led to
price declines. It started to pick up in 2016. In general, the high-quality apple
fruit rate in Shandong Province is not high, and the price of apples is greatly af-

fected by market conditions.
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6. Suggestions on Optimizing the Organizational Structure
of Apple Industry in Shandong Province

6.1. Optimize the Planting Area and Promote the Centralized
Operation of the Industry

The production of high-quality apples requires suitable geographical climate,
soil conditions and standardized management. First, optimize the layout of ap-
ple planting areas. Promote the transfer and concentration of apple planting to
areas with sufficient sunshine and mild climate, so as to promote the improve-
ment and enhancement of apple appearance, taste and quality. Second, increase
soil cultivation and protection. Apples need to grow in a soil environment with a
certain thickness, air permeability and rich organic matter. However, in recent
years, the soil has deteriorated and fertility has declined. Therefore, the soil
should be improved and soil protection measures should be artificially imple-
mented to create a suitable soil environment for the growth of apples. Finally,
promote the construction of the Apple Standard Park. Apple Standard Park has
the ability to purchase advanced agricultural technology and talents with scien-
tific management knowledge, and can carry out detailed and appropriate man-
agement in irrigation, plastic surgery, and pest protection. At the same time,
scientific and standardized production can promote the reduction of production
management costs, improve the efficiency of the production process of the orc-
hard, and improve the quality of fruit, thereby effectively connecting to the

market of consumption upgrades.

6.2. Adjust the Variety Structure to Improve Product
Differentiation and Diversification

Optimize the types and processing structure of apples and increase the diversity
of products to meet the diverse needs of consumers. First, optimize the structure
of apple types. Combine market consumption conditions, integrate resources,
increase early and mid-maturing varieties, and adjust the ratio of early, mid-to-late
maturity, so as to subdivide the consumption market space and alleviate the
problem of concentrated time to market caused by too many late-maturing varie-
ties. Second, optimize the processing structure of apples. In addition to the use
of fresh food, apples can also be made into products with high added value, such
as apple flavor, dried apples, apple cider, apple cider vinegar and canned apples.
Increasing the proportion of Apple’s deep processing can not only increase
product sales, but also increase the profits of Apple processors, thereby promot-

ing the transformation and upgrading of the Apple industry.

6.3. Broaden Publicity and Sales Channels to Create a Diversified,
Multi-Level Sales Model

Make full use of the advantages of the Internet to build multi-channel market-

ing. First, increase efforts to popularize Internet advantages to farmers and train
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farmers to use the Internet for publicity and sales. The Internet has the characte-
ristics and advantages of rich information transmission, fast transmission speed,
and wide transmission range, which can effectively increase the audience for
product promotion. Through popularization and training to farmers in the vil-
lage community, publicity and sales can be improved. Secondly, use short videos
and live broadcasts to bring goods for sale. Use the new sales model to promote
and sell Apple through sharing platforms and celebrity effects, shorten the dis-
tance between consumers and producers, and even production scenarios, and
enhance consumers’ understanding and trust in product production processes
and quality, thereby enhancing Apple’s market Competitive advantage and in-

creasing the benefits of fruit farmers and manufacturers.

6.4. Cultivate Cooperatives and Leading Enterprises and Improve
the Level of Cooperation and Innovation Capabilities

Enhance the trust of cooperatives and realize the full coverage of the coopera-
tive’s business scope from raw material procurement to product sales, thereby
reducing the production costs of fruit farmers, and giving full play to the advan-
tages of cooperation in procurement, management and sales. First, purchase raw
materials and agricultural materials unifily. Purchasing raw materials and agri-
cultural materials with cooperatives as the main body can not only enhance the
voice of negotiation, reduce procurement costs, but also unify the quality and
specifications of apple varieties and agricultural materials. Second, train man-
agement skills unifily. The growth of apples requires fruit farmers to have scien-
tific management knowledge. Cooperatives can provide learning and training
opportunities to help farmers rationally use agricultural production materials to
reduce costs and increase profits. Finally, publicize production unifily. Coopera-
tives can take advantage of the advanced platform to promote and sell their ap-
ples, and they can use cooperatives or even cooperatives as a unit for sales, which
can increase the income of farmers and promote the sustainable development of
the apple industry in Shandong Province.

Enhance the government’s role in supporting leading enterprises and improve
their innovation capabilities. Leading companies have the financial resources to
conduct research on varieties, technologies, and management. They can hire
high-end R & D talents or cooperate with relevant research institutions to re-
search and develop new varieties, use Internet technology to supervise produc-
tion workers, and use cloud computing, big data and other technology to carry
out data collection, data analysis and terminal control during production process,
so as to save production costs, ensure quality standards, and improve fruit qual-

ity.
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