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& Z9s), WAk ASleh Aeeh ARt 5 Tt SRR ejnt Al SRR Discipline)
oA 1009 EA B A7} o|Fo]R|3L Ut Castaner & Oliveira, 2020; Cheng, 1984;
Fayol, 1949; Hong et al., 2009; Katz & Kahn, 1978; Malone & Crowston, 1994;
Okhuysen & Bechky, 2009; Tee et al., 2019).
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Z7%(Coordination)I4] 5.9l (Interdependency)S 7R gt 24 HAUS: 4 a7t 14 Ed

SHEETPE 2 J9lo] Ay A2 Eu pHFoR Hurd, 229 AZAgo)A
279] $874& A4 Chandler(1962)F “Z&2 Mgk W2y = PAIE A= o]
£ Ao wet ol Afcls RATRIL B, AR EERE ongitt AAR
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SiA9 & 274 HAUSC] e FH9RL olF dYFoR =Esto] AA[S)H
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Coordination has universality within the organization and is a key factor of the
organization's value creation activities. This paper is a multidisciplinary literature
study targeting studies on the coordination of value creation activities published in
domestic and foreign academic journals and books by searching for organization,
common goal, coordination, coordination mechanism, and interdependence(y).

Based on the integrated perspective of coordination theory, the results of multi-
disciplinary literature reviews were synthesized and reconstructed to present core
knowledge of coordination that can be universally applicable to the organization
and to represent the coordination system as a visible framework. By showing the
vague coordination structure in a visual way, researchers and practitioners in the
field could clearly understand coordination as a key management knowledge for or-
ganizational value creation, and apply and implement it appropriately in academic
research and value creation activities in organizations.

Key Words: Common Goal, Coordination, Interdependence(y),
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On the success factors of implementing smart
factories by small and medium-sized
manufacturing companies, AHP Analysis Study
- Based on ser-M -

Tae Jong Kim* - Ho Sang Shin**

Recently, interest and expectations for smart factories are increasing as the
change from the labor-intensive industry to the technology-information-intensive in-
dustry is accelerating, but the expected results are insufficient due to trial and error
caused by lack of awareness and systematic construction process. In order for the
construction of smart factories to actually lead to productivity improvement, policy
support and environmental creation to increase the number of smart factory con-
struction companies are also important, but research is needed on key factors that
can stably execute and advance smart factories.

This study aims to conduct an empirical study on the key factors of the success of
smart factory execution of small and medium- After structuring the existing case
study into a hierarchical classification model for information system, platform tech-
nology competitiveness, task standardization and organizational competency devel-
opment, working conditions, and CEO leadership derived from the study, AHP analy-
sis was conducted to evaluate relative importance and priority through a survey of
smart factory task-related experts. Subsequently, we looked at the relationship be-
tween subject (S), environment (E), and resource (R) for each company using the
ser-M Framework for the results of the AHP analysis.

As for the AHP analysis data aggregation, the public sector was selected for pub-
lic enterprises and academia, and the private sector was selected for large enter-

* 1st author, Ph.D. Course, Seoul School of Integrated Sciences & Technologies University

(Igtjkim@hanmail.net)
** Corresponding author, Ph.D. Professor, Seoul School of Integrated Sciences & Technologies
University  (hsshin@assist.ac.kr)
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prises and SMEs. As a result of the analysis, CEO leadership was evaluated as the
most important factor in the core factor, and working conditions were evaluated as
the lowest factor. Summarizing the success factors of the selected case company
from the perspective of ser-M, it can be seen as an innovative mechanism in which
challenging and creative subjects respond to the company's survival strategy and
rapidly changing digital market environment.

Through this study, it can be confirmed that the priorities of the public and pri-
vate sectors are converging overall in the results of the weight on the success fac-
tors of smart factory execution. However, due to the lack of investment costs and
expertise in SMEs, vulnerabilities in operating information systems requiring high ex-
pertise have been identified, and although it is changing into a digital environment,
working conditions have no effect.Viscosity This is a problem of establishing a basic
infrastructure in introducing a smart factory, and there may be limitations in
long-term operation. Therefore, it is believed that a more active system is needed to
secure smart factory investment subsidies and expertise for SMEs.

Keyword : Smart Factory, Fourth Industrial Revolution, Small and Medium
Manufacturing Company, AHP Technology, ser-M
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Abstract

The quality of the agricultural product has always been a social issue of concern
to Chinese consumers. However, problems such as the information gap between dif-
ferent entities in the agriculture supply chain make it challenging to guarantee the
quality of agricultural products sold on the market. Therefore, using advanced in-
formation technologies to establish a traceability system for farm products is a gen-
eral trend and highly requested. Based on the definition of agriculture supply chain
(ASC) and food traceability, this paper analyzes the causes of the current ASC trace-
ability problems in China; then elaborates the practical significances of applying
Blockchain and Internet of Things (IoT) on ASC traceability system. This paper de-
signs the Blockchain and loT-based ASC traceability system and put forward three
keys to implementing the system in China; In addition, this paper takes Haier
COSMOPIat as an example, analyzing the specific operation ideas and the enlighten-
ment for other companies. The following conclusions can be drawn: (1) from the
moment of the birth of agricultural products, the Blockchain and loT-based ASC
Traceability system can track the whole process, which can greatly enhance consum-
ers’ confidence. (2) Because the system is based on multiple organizations, the cost
of cooperation is low, which can effectively reduce operating costs and improve
economic efficiency. (3) Financial funds, Legislation, and a perfect education system
are critical elements to implementing this system in China.
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1. Introduction

Since the release of Management regulations for Animal Vaccination Identification
Tag in 2002, China has begun to implement an agriculture traceability system. However,
due to high costs and technical constraints, the development of agriculture traceability

system was slow (LIU, Hong-Bo, et al., 2013).[”

Besides, because agricultural food goes through many links with tons of food crops
and raw materials from “farm to forks”, it becomes difficult for producers and customers

to know where the different components of the food item belong to.

By combining the Blockchain and IoT, problems including information gap can be
solved to some extent. This article designs the Blockchain and IoT-based ASC
traceability system, which can track and trace the whole process of supply chain
automatically and accurately, enhancing consumers’ shopping confidence and enabling

enterprises to achieve brand values.

1.1 Research Objectives

With the growing customers’ awareness regarding the quality of products, there is an
urgent need to develop the ASC traceability system. Researchers have researched how to
apply Blockchain and IoT technology on ASC over the last decade. However, only a few
research is analyzed based on the reality in China given the special national conditions.

Therefore, the objects of this article are:
(i) Design a Blockchain and IoT-based ASC traceability system.

(ii) Analyze how to sustainably implement this mechanism in China in the long-term

considering obstacles including technical defects, lack of talents, etc.

(iii) Provide practical implications for agriculture-related companies.
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1.2 Concepts

The concept section explains the definition of Agriculture Supply chain (ASC), Food

Traceability, Blockchain and Internet of Things (IoT).

A. Agriculture Supply Chain

The agriculture supply chain (ASC) concept was first proposed by scholars in the

2]

agricultural economics and management discipline.?’  Agriculture supply  chain

management refers to the management of relationship(s) among the raw materials supply
for agricultural production, production processing, and product logistics and distribution.””
The main phases characterizing a generic agriculture supply chain are described below

(Caro, Ali, et al. 2018)*:

(i) Production: usually the farmer who is responsible for the actions from planting
to harvesting using organic materials (fertilizers, seeds, and feeds, etc.).

(i) Processing: at this phrase, processors usually perform various actions from
simple packaging and labeling to more complex processes.

(iii) Distribution: distributors are responsible for moving the final products from the
processor’s sites to retailers’ warehouses.

(iv) Retailing: at this phrase, retailers are responsible for selling the products.

(v) Consumption: the final element of the chain, where customers buy the product.

‘ Production ’ ‘ Processing ’ ‘ Transportation ‘ Retailing ’ ‘Consumption
L J \ ] \ J
Y Y Y
Upstream Midstream Downstream
(40% value) (40% value) (20% value)
Figure 1 Process of ASC
81
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The ASC consists of three main phrases: upstream side, midstream side, and
downstream side. The upstream is where farmers produce vegetables, livestock, and
crops, which makes up about 40 percent of the total value and costs of the whole ASC;
The midstream includes activities like logistics, processing, warehousing, and wholesaling,
which makes up another 40 percent of the total values and costs; Downstream, include

retailing and consumption, makes up the last 20 percent.

Accordingly, the agricultural practices have spanned from upstream to midstream to
downstream steps that includes land use preparation, seedling preparation, planting the
crop seedling into the soil, growth, and development of the crop into harvest, harvesting,
collecting, and depositing in a storehouse, manufacturing and packaging, distribution, and

eventually consumption (Mepham, 2012).[5]

The upstream in ASC usually refers to farmers who are responsible of activities from
planting to harvesting; In contract, the downstream in ASC includes retailers who are
responsible for the sale of agricultural products; Participants in the midstream side in
ASC include processers, who are responsible for various actions such as product packing;
distributors, who take charge for moving the output of processors to retailers. Along the

whole supply chain, authorities make standards, laws, and regulations.

B. Food Traceability (FT)

Traceability is the ability to follow the movement of a feed or food through specified
stages of production, processing, and distribution (ISO 22005:2007).[6] In recent years
many solutions with various emerging technologies have been proposed to improve the
traceability of food products. Four major questions that need to be answered regarding

the development of a traceability system (Corallo et al., 2018)[4]:

(1) Which data are essential and must be collected?
(i) Who is the owner of the information in every stage of the supply chain?

(iii)) Which tools must be used for data collection?
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(iv) How should the data be managed to be available and understandable for both the

stakeholders and consumers?

A well-designed food traceability system can identify food product origin, safeguard
food in transit, and decrease the associated time and cost of food recalls (Regattieri,

Gamberi, & Manzini, 2007).”

C. Blockchain

Blockchain is a distributed ledger maintaining a continuously growing list of data
records that are confirmed by all the participating nodes (Raikwar, M et al., 2019).[8] The
operation of Blockchain can be split into two phases: (i) Transaction generation and

verification, and (ii) Consensus execution and block validation (Deepak Puthal, 2018).[9]

Features of Blockchain are shown below ['%:

@O  Immutability: A block cannot be altered once it has been added, which creates
trust, transparency, and permanent records. However, a change is possible only if
most nodes who are ready to alter.

(2  Decentralization: Blockchain is stored in a file without any governing authority
or a single person monitoring the framework, and thus any node can access and
audit.

(3 Consensus: Each Blockchain is verified independently via a consensus algorithm,

which provides rules for validating a block.
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Traditional Databases

Blockchain—powered Databases

Centralization

Centralized

Decentralized

Type of Data

Modifiable data

Immutable Data

Transparency

Lack of transparency

High transparency

Data Management

CRUD commands

A user is only allowed to add new data

Data cleaning

Data can be deleted

Data remains on the Blockchain
permanently

Security level

Security depends on the
administrator

Security is assured by the Blockchain
itself

Figure 2 Comparison between traditional and Blockchain—-powered databases

D. Internet of Things (IoT)

The Internet of Things (IoT) is Internet that is connected by different kinds of things

(Ling-yuan Zeng, 2012).1"" By using information sensing equipment connecting any

object and the Internet according to the arranged agreement, such as RFID, infrared

sensors, GPS, and scanner, the IoT is a kind of network that supports exchanges and

communication of information, and then realizes the functions of intelligent identification,

location, tracking, monitoring and management of objects (Lei Y, 2011).1'?

In agriculture sections, IoT provides farmers with critical information, such as soil

moisture, chemical application, and livestock health in real-time, allowing them to make

better decisions to improve farm productivity. Global ICT Standardization Forum has

listed the potential advantages of the IoT:

(i) Improved performance, visibility, and scalability

(i) Better and more cost-effective service

(iii) Transparency of physical flows and detailed status information

(iv) Enhanced efficiency, accuracy, mobility, and automation
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1.3 Literature review

The literature review consists of three sections. The first section explains the Food
Traceability theory. The second section explains the role of Blockchain in ASC
traceability system and the third part briefly explains the application of IoT in ASC

traceability system.

A. Food Traceability

Carbone et al. (2018) ['® proposed a new food on demand cognitive model and a
high level of trust and quality control on the entire food supply chain to foster high
quality of products and processes. They used blockchain to ensure the transparency of all
transactions, allowing better interactions between farmers and consumers. They also used
the Quality of Experience (QoE) model to bridge the gap between subjective experience

and objective metrics.

Jun Lin et al. (2018) 04 analyzed the causes of problems in the current food supply
chain, including (i) the common use of chemical fertilizers, pesticides, and other
substances, (ii) heavy metal contamination in food, (iii) the use of inferior raw materials
in the manufacturing and processing of foods, and (iv) excessive use of food additives
and other chemical products. They proposed that using blockchain and IoT technology on
the smart Agriculture Ecosystem can help to construct a trusted, self-organized, and

transparent agriculture system.

Jianping Qian et al. (2020) 1] analyzed the development stages from Traceability
System 1.0 to 3.0 and compared the Traceability system in China and EU from the
perspective of governmental, corporate, and consumer. They draw a conclusion that it is
critical to use artificial intelligence and blockchain technology to improve traceability

across the food supply chain in the future.
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B. Blockchain in Agriculture supply chain

After studying Walmart’s blockchain solution, Reshma Kamath (2018) U8 found that
this approach, which reduced the traceability time from seven days to only 2.2 seconds,
not only largely increased transparency across the food supply chain, but also increased

food safety and reduced waste.

To trace, track and achieve seamless integration of business transactions in the
soybean supply chain traceability system, Khaled Salah et al. (2019) (71 designed a
blockchain-based solution by utilizing Ethereum blockchain and smart contracts. They
also presented details related to sequence diagrams, traceable functionality, and
implementation framework. They found that these solutions can achieve high integrity,

reliability, and security without the necessity of a centralized authority to record.

M.D. Borah et al. (2020) (el designed a user-friendly platform in agriculture supply
chain management using blockchain technology. From the production to the final
consumption, it can trace the asset and make sure that the asset has not been tampered
with. Thus, consumers will be benefitted as they will not be paying inflated prices for the

goods they buy, and in turn, will improve the overall standard of living of the society.

Demestichas, K et al. (2020) ['¥ researched the combination of blockchain technology
and the agriculture sector and showed that using blockchains can realize traceability by
irreversibly and immutably storing data, resulting in (i) cost reduction, (ii) risk reduction,
(iii) time saving, and (iv) transparency. At the same time, they also pointed out
challenges when implementing blockchain, including technical flaws, data management

and data ownership, and cooperation and integration within traceability systems.

C. Internet of Things (loT) for Agriculture supply chain

Ji-Chun Zhao (2010 studied the structure and function of the mobile wireless
communication technology in agricultural sections and found that this system could

monitor and control environmental temperature, humidity factors automatically, achieving
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reliability, high performance, and easy improvement.

Because of the COVID-19 pandemic, customers’ awareness of food quality is
growing. In response to the need to effectively manage agriculture food supply chain
(AFSC), Sanjeev Yadav (2020)[2” designed an IoT based coordinating system for
enhancing the coordination mechanism in AFSC and contributed to managerial and
theoretical implications: (i) managers should invest more in new emerging tracking
technologies such as RFID and GPS etc. (ii) Transportation management system (TMS)
is the most important influencing stakeholders and 3PLs act as a supportive stakeholder
for TMS. (iii) There are three types of drivers for achieving sustainable based food
secure system: the first driver identified the needs of stakeholder; the second driver
identified the role and influence of each stakeholder; the third driver identified practices

(3PLs) and technologies (IoT) used by stakeholders.

D. Blockchain and IoT for Agriculture supply chain

Weigbin Hong et al. (2019) (22 designed the overall structure of the Agri-product
Traceability System based on IoT and Blockchain Technology. They divided the system
into three parts: Client, Server, and Blockchain. The Client part is responsible for
collecting relative information by using IoT technologies, including sensors and RFID
etc.; The Server part oversees the process of business logic, which mainly include
employee management, [oT device management, system management, and measurement
data management; and the Blockchain part is responsible for data storage, consensus,

encryption, verification, etc.

1.4 Research Methodology

This article takes ASC as the starting point to study the significance of Blockchain

and IoT in the traceability system. The thesis mainly includes the following three parts:
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Part one: Identified problems in the existing ASC traceability system in China.

Part two: Summarized Blockchain and IoT-based ASC traceability system, including
its advantages, operating processes, and implementation points.

Part three: Based on the actual case of Haier COSMOPIat, explore its traceability

model, and provide practical implications for other industries.

2. Problems in the existing ASC Traceability system in
China

2.1 Information Gap

From “farm to forks”, agricultural food goes through many links. While because of
the perishable and vulnerable characteristics of agricultural food, there are many
uncertainties in the whole supply chain. Under the environment where different entities
perform their duties respectively and independently, it might result in information gaps in
the agricultural supply chain. The phenomenon of “information isolated island” is the
main cause of food safety issues in China, which is mainly reflected in the following five

aspects:

(i) Information gap within producers: many stakeholders are involved in the
agricultural production chain, including manufacturers, wholesalers, retailers, etc. All of
them have common interests but operate independently and lack trust between one and
the other. Traditional intermediaries even take advantage of opaque information and get

the margin in between.

(i) Information gap between producers and consumers: because consumers generally
lack professional knowledge and information of production, processing, transportation, and

storage of agricultural food, their judgment is based only on appearance, odor, and simple
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information provided on the package. As the ultimate users in the agriculture supply

chain, consumers are at a disadvantage.

(iii) Information gap between producers and regulators: under the chaotic situation
where smallholder farmers occupy the Chinese agricultural market, it is difficult for the

government to supervise the whole process.

(iv) Information gap within regulators: the supervision of agriculture supply chain in
China lacks continuity. For example, the Ministry of Health (MOH), the Ministry of
Agriculture (MOA), the Ministry of Commerce (MOC), and the State General
Administration of Quality Supervision (AQSIQ) are all responsible for China’s food
safety supervision, but these departments are self-contained and setting up corresponding
extension agencies at the provincial level (Guangxing, Song, 2012).®! Under the
multi-sectoral segment supervision model, it is likely much more difficult to achieve
effective information transfer and quickly problems responsiveness, resulting in

misunderstanding and responsibility ambiguous.

(v) Information gap between consumers and regulators: consumers cannot obtain
adequate and timely information because of the delayed release of the agriculture food
information. As a result, it is challenging to establish a trust mechanism between users

and governors.

Consumers

Producers Regulators

Figure 3 Information Flow
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2.2 Key constraints in the upstream and downstream level of ASC

Farmers, processors, distributors, and retailers are all responsible for the agricultural
food safety they process or sell. However, along the agricultural supply chain in China,
the biggest constraint lays on the upstream level. The agricultural sector in China is
highly fragmented, mostly comprised of household farms and small-scale operations,

making it difficult to monitor chemical inputs, temperature control and hygiene.

(i) Upstream level: For the highly segmented and small-scale agricultural production
in China, the inefficiency of production record and transfer prevents the wide application
of food traceability system. (Dong and Jensen 2004).[24] Besides, to trace and track
logistics information from “farms to forks”, transportation agencies need to deal with

different distributors and wholesalers, (Jiang and Prater 2()()2)[25]

and thus complicated
information management systems are required to collect and process logistic links.
Finally, many small-scale farms do not consider and meet food safety and quality

standards since it is hard for relevant institutions to supervise.

Therefore, an urgent issue for Chinese government to consider is how to link
small-scale farmers to domestic and global agricultural supply chain, in the view of

dynamic market.

(ii) Midstream level: There are multiple links in the midstream level, including
processing, warehousing, and transportation etc. It is normal for some middlemen to make

a difference during the frequent circulation of agricultural products.

(iii) Downstream level: Because of the inevitable increase in overall costs and risks
during the process of traceability, many downstream retailers or wholesalers are less

likely to provide consumers with complete and reliable information voluntarily.
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3. The significance of applying Blockchain and IoT on
ASC traceability system

Current agricultural food traceability efficiency in China is relatively low and cannot
meet consumers’ demand for green and healthy agricultural products. In the 5G
information era, the combination of advanced technologies with ASC traceability system
can alleviate current problems in the first place. This section analyzes the positive impact

of Blockchain and IoT technology on the ASC traceability system.

(i) Cost reduction: Under the traditional ASC traceability system, information and
data are mainly collected in the central database manually, and thus continuous
investment in equipment maintenance is required. By contrast, under the decentralized
ASC traceability system based on the Blockchain and IoT mechanism, data can be

tracked without the involvement of intermediaries, which can effectively reduce costs.

(ii) Security and Accuracy: Blockchain and IoT-based ASC traceability system
removed middlemen intervention, risks of man-made fraud and counterfeits are highly
lowered, and a platform where all members can access with reliability, openness, and
transparency is created. Besides, IoT technologies automatically record all information

without manual operation, significantly reducing mistakes caused by human factors.

(iii) Transparency and Efficiency: With the application of blockchain and IoT-based
ASC traceability system, all parties in the supply chain can easily access information and
collaborate to establish a win-win business strategy. For example, consumers can use
their mobile phones to scan the QR code on the package of agricultural food to obtain
all the critical information; Regulators can monitor the transmission through third-party
agencies and execute responsibility investigation for defective products; Logistics
enterprises can fix vehicle routing problems in advance; and retailers can make market

demand analysis based on these data.
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4. System design: Operating Process

This section starts from a technical point of view and explores how to integrate
blockchain and Internet of Things (IoT) technology with the ASC traceability system
based on the actual situation in China. The operating process of blockchain and
IoT-based ASC traceability system is shown in Figure-3. The whole process is composed

of four parts: ASC, Database, Blockchain, and Supervision.

ASC is the entire process from farm to fork. Involved participants in ASC are
planters, processors, logistic companies, distributors, retailers, and customers. During the
move of agricultural food in the whole supply chain, a large volume of information and
data needs to be collected by IoT devices. Methods such as RFID, wireless sensor

networks (WSN), QR codes, etc. are used.

Supp]y Planting | Processing || Transportation [)| Warehousing [»| Distribution || Purchase
Chain ;
Iot devices
* Location « Packagi * Storage
* Soil ACKABINE | | Modes methods * Transaction . .
Data ; * Food . . . Purchasing
moisture ddicti Routes Storage price information
Base * Air temp . ?)Clc e * Location time * Expiration date
* Prsticides . . * Conditions .
; ) - L r )
Smart contract
Blockchain
z
"g Planting Process Transport Process Transaction Process
s ; ——pv
3 . -
2. —
=5 >
=
Regulators Customers

Figure 4 Operating process of Blockchain and loT based ASC Traceability system
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There are various types of agricultural products, including livestock, fish farming,
planting, etc. in China, each of them has distinct growth cycles and environmental
requirements. This paper takes the fresh vegetables as an example to explain how critical

information is collected across the supply chain.

4.1 Operation process at Downstream side

The main participants at the downstream level of ASC are farmers, and IoT

technologies including sensors, RDIF and WSN are most frequently used.

(i) Purchasing of raw materials: at this stage, farmers buy raw materials including
seeds, fertilizers from providers. They can use barcode or QR codes to automatically
store purchasing information, including details of raw materials, amounts and prices of

seeds etc.

(ii) Planting Process: at this stage, producers collect information automatically and
continuously by using sensors, including the number of seeds used, location of the farm,
total harvest etc. They can also use WSN to monitor the soil moisture, air temperature,

carbon dioxide concertation etc., allowing farmers to adjust planting strategies in time.

4.2 Operation process at Midstream Side

(iii) Processing Process: the main information collected by the IoT devices includes
the location of processing plants, packaging materials, whether using additives,
preservatives, disinfection during the processing phase, the amount of product lost during
the processing phase, etc. Generally, operators collect information by scanning product

labels and store it in the traceability system at this stage.

(iv) Transportation and Warehousing Process: at this stage, agricultural products will

be transported to distributors, retailers, wholesalers, and other entities to realize their
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economic benefits. The main information recorded by the IoT devices includes
transportation vehicle information, storage location, storage method, warehouse entry and

exit time, warehouse handling personnel, etc.

It is worth noting that due to the perishable nature of agricultural products, 3T
principle (Time, Temperature, and Tolerance) is required for transportation and storage at
this stage, so GIS, GPS are frequently used to calculate the optimal distribution routes
and cold chain technologies are used to guarantee the safety and quality of fresh

vegetables.

4.3 Operation process at Downstream Side

(v) Purchasing Process: to ensure the integrity and continuity of the agricultural
supply chain, the final distribution process also needs to be recorded. Information at this

stage mainly includes selling price, time, location, product shelf life, etc.

After critical information across ASC has been collected automatically by IoT devices
and stored in the Cloud database, that information is initiated between the different
entities in the supply chain, where the products are exchanged after signing a digital
contract that is stored on the blockchain through hand-held tag reader or wireless

network. This mechanism guarantees information collected is authentic and accurate.

4.4 Supervision Process

The supervision part is the application level in the overall architecture of this system,
which uses Browser/Server technology to realize the trace and track of agricultural

products by all participants, mainly governments and consumers.

(i) Consumers can use their mobile phones to scan the smart tags (QR codes,

barcodes etc.) on the packaging to obtain the whole history of the products.
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(i) Governors and third-party regulators can monitor the status of agricultural

products at any time and take emergency actions to prevent accidents.

5. Key factors during implementation

In practice, there are many obstacles during the implementation of ASC traceability
system in China, inducing liability among the participating producers (Breiner, 2007,
Schulz & Tonsor, 2010), the reliability of technology (Schroeder et al., 2009), standard
limitations (Bosona & Gebresenbet, 2013), the willingness to provide information (Golan
et al,, 2004), and characteristics of farmers, such as education level, experience and

knowledge (Pan,Y, 2021).%% Most of the difficulties lay on the upstream side.

Considering those problems that China might meet in integrating blockchain and IoT
technology with ASC traceability system, the Chinese government should consider the

following three aspects:

(i) Financial support

Even though the use of blockchain and IoT can reduce operation costs greatly, the
investment in IoT devices is very high, which discourages the popularization of advanced
technologies in agricultural sections. For example, to reduce the initial investment, many
agricultural enterprises narrow the application scope of RFID. 27] Besides, the investment
of RFID is mainly from the upstream companies in ASC. According to the Ministry of
Agriculture report, the average disposable income of farmers in China was only 17,131
CNY (about 2,657 U.S. dollars) annually in China, while the cost of a cost-effective
Smart Farm IoT Kit is around 103 US dollars %8 per month. Therefore, the Chinese

government should pay special attention to downstream farmers in impoverished areas.



Blockchain and IoT-based ASC Traceability System

In addition, the government should also provide financial or tax incentives to support
the Blockchain industry. Even though China continuously accelerates the development of
blockchain technology, and that China plans to become the world leader in the
technology by 2025, there is still a gap between China and other leading economies such

as the United States and Europe.

Furthermore, the government should invest in upgrading infrastructure in remote rural
areas and accelerating the construction of digital villages. The application of blockchain
and IoT is inseparable from the Internet and WiFi. Compared with metropolitan areas,
rural areas, especially isolated areas, have a low level of informatization. Therefore, the
government should increase investment, respond to the 19" National Congress of the
Chinese Communist Party, build a countryside with prosperous industries, livable ecology,

civilized rural customs, effective governance, and affluent life.
(ii) Legislation
The Chinese government can improve ASC traceability laws in two aspects:

A) Uniform Standard: Chinese government should follow ISO blockchain standards
and shorten the time needed for the industry to reach a consensus, which can ensure
interoperability, generate trust, and eventually promote exportation and improve the

international competitiveness of Chinese agri-food exports.

B) Increase penalties: Government can establish a “blacklist” for agricultural products
certification, companies that repeat fraud and harm the interests of consumers will be

blocked, and certification will not be accepted in the short term.
(iii) Perfect Farmer education System

Compared with traditional smallholders’ mechanism, blockchain and IoT based ASC
Traceability system requires agricultural participants to be proficient in using smart
devices to connect to IoT platform and carry out data transmission. However, according

to the Ministry of Agriculture and Rural Affairs, the average age of China’s front-line
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agricultural labor force is around 53 with secondary education levels. Most of them have
little experience in using smart devices, not to mention state-of-art IoT technologies.
Therefore, the government should pay more attention to farmer education and training to
improve farmers’ overall quality and modern agricultural development capability, which

can be done mainly in two aspects:

A) Foster young and high-quality agricultural talents: Apart from the construction of
more agricultural schools, the Chinese government should focus more on how to make
agriculture more attractive to young generations. Only with young talents could the
agricultural industry become more sustainable. It is common in China where even farmers
are discouraging their children from entering the agricultural industry because of the
economic hardship (income generated from the agricultural sector can only meet basic
demand), not to mention young graduates’ lack of interest in farming in rural areas. Since
1970s, Chinese leaders have been encouraging agricultural talents to “up to the mountain,
down to the countryside”( EIIIF %) to help revitalize rural economics. However, this
method is not enough to really keep agricultural talents. Authorities should also guarantee
and improve the welfare benefits of high-quality talents to help agricultural talents
translate theories into practice and to increase the conversion rate of agricultural science

and technology.

B) Expand channels for current farmers to receive education: For existing agricultural
participants, the Chinese government should promote adult education through establishing
agricultural-related elderly universities and organizing farmers to learn advanced

technologies and related knowledge to improve their skills.

6. Case Analysis

This section selects a representative company in China: Haier Group for practical
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exploration. Haier Group actively responds to national policies and relies on blockchain
and IoT technology to make breakthroughs. By analyzing the operation process of Haier

Group, this paper provides some practical implications for other companies.

6.1 Introduction to Haier Group

Haier Group is a Chinese multinational home appliance and consumer electronic
company. In 2019, based on the “RenDanHeYi’(AfE#&—) model, Haier Group took
advantage of blockchain-powered smart home appliances and released COSMOPIlat
platform, becoming the latest Chinese giant to ride the blockchain and IoT wave.
COSMORPIat is the ecological backbone of Haier, operating as an open industrial internet
platform with independent intellectual property rights, making it the first-ever platform for
third parties to participate in the entire industrial process. So far, more than 40 farms
have cooperated with Haier Group with 140 types of traceable agricultural products and

more than ten sales channels.

In 2019, according to “BrandZ 2019 Top 100 Most Valuable Chinese Brands”
published by Kantar Group, Haier Group was worth up to 16.272 billion US dollars and
had successfully realized the transformation from a home appliance enterprise to an IoT
enterprise. In 2020, Haier Group was rated as the “Industry Blockchain and Industrial

Supply Chain Excellent Case” in China.

6.2 Operating process of Haier COSMOPIat

Haier integrates all kinds of information, including consumer profile, products,

) @9 on the

equipment, logistics, and warehousing and technology etc. (Li X et al. 2020
COSMOPIat by using IoT devices, allowing consumers to interact with smart home

appliances and the whole supply chain process.

Took the smart refrigerator as an example, the whole process of using smart home
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appliances is shown below.
(i) Purchase: choose and pay online

(ii) Transportation: considering the perishable and vulnerable characteristics of
agricultural products, Haier COSMOPIlat provides professional cold chain logistics

services and transports products home directly.

(iii) Track and trace: Haier COSMOPIat creates an exclusive Food Safety Code
(FSC) for each product, customers only need to use their mobile devices to scan the QR
code on the smart refrigerator, then they can trace and track the growing, processing,
transportation information of agricultural products they purchased, ensuring the quality
and safety of life. If consumers have doubts about the agricultural products they buy,
they can communicate directly with producers through this platform. In the ASC, all
collected data will be stored in Haier’s big data platform as well as on blockchain,

solidifying the evidence through the whole process.

To guarantee the authenticity and accuracy of the tracking information, COSMOPIat
has connected to China’s national platform, where regulatory agencies can access and

monitor the whole process at any time.

Besides, under the challenges posed by the outbreak of the COVID-19 Pandemic,
COSMOPIat and partners have jointly created epidemic prevention for imported cold
chain products. This solution realizes the first implementation of ID resolution in cold
chain logistics scenarios based on the international handle system, ID resolution system,
and COSMOPIat’s own experience in establishing international standards and information

security.

(iv) Customized recipes: according to agricultural products users bought, a smart

refrigerator will provide detailed recipes and cooking tutorials.

(v) Self-adjustment: the recommendation recipes on smart refrigerators can intelligently

adjust according to the big data collected during users’ daily life, better meet customers’
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values.

In conclusion, Haier Group achieves full customization of services from agricultural
products purchase to cooking. By integrating ASC with IoT platform, Haier COSMOPIat
realizes zero-distance between farm and dining table, driving the rural revitalization, and

greatly improving life quality.

6.3 Practitioner implications

(i) Alliance and standardization among enterprises

Haier Group develops a mutually beneficial collaborative model where upstream and
downstream companies can jointly access problems that occurred in the supply chain,
thus greatly improving the efficiency of traceability mechanism. For example, by
optimizing and integrating between raw materials processing companies and logistics
transportation companies, Peking Duck sold on COSMOPIat brings profit for both Haier

Group and other cooperative enterprises.

Alliance and standardization between related companies are the future trends. The
development of blockchain in the ASC traceability system requires the close cooperation
and consensus of various companies in the supply chain. Blockchain cannot be achieved
upon a single enterprise, but it involves the participation of growers, producers,

transporters, and distributors in the traceability process.
(ii) Seize the opportunity of building a traceable platform

Chinese government constantly highlights the importance of applying advanced technologies
such as the blockchain in the agricultural sector. Haier Group actively responded to
national policies and took advantage of blockchain and IoT technologies to release

COSMOPIlat, bringing significant benefits.

In 2020, the Chinese central government again emphasized seizing the “Three
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Agriculture” sphere(=4XK), including establishing an agriculture and rural village big
data center based on existing resources; accelerating the application of modern
information technologies to the agricultural sector; and undertaking state rural village
digitization trials. Companies should also take the lead in the early stages of the
competition and respond to the trend of integrating blockchain and food, enhancing the

value of their brands.

Large enterprises with superior financial capabilities should minimize supply chain
links, develop enterprises that integrate production, transportation, and sales, and continue
to grow themselves to achieve smoother management, fewer disputes between enterprises,

and maximized traceability efficiency.

7. Conclusion and Future Tasks

This article proposed a blockchain and IoT-based ASC traceability system, which can
create transparent, immutable, and auditable records, greatly reducing operation costs and
improving efficiency. Based on the national situation in China, there are many obstacles
during the implantation of this system. Thus, the Chinese government needs to start with
the following aspects: (i) financial support, (ii) legislation, and (iii) a perfect education
system to develop a sustainable ASC traceability system. After the analysis of Haier

COSMORPIlat, we provide several practical implications for other companies.

Overall, the effective combination of blockchain and IoT technology and the ASC
traceability system can guarantee the quality and safety of agricultural products, improve
consumer confidence, and accelerate the pace of modernization of agriculture in China.
This article emphasis more on theory with little investigation. Therefore, s future works,
I plan to focus on a whole supply chain, find the obstacles and complaints of all

participants by conducting questionnaires.
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Al-based customer analysis mechanism
innovation

Juyeon Seo
Researcher, Seoul School of Integrated Sciences and Technologies

Jeongho Pyo
Professor Emeritus, Soon Chun Hyang University

Mechanisms are the logic and principles necessary to create management proc-
esses and the core driving principles. Therefore, mechanism-based management is a
management method that makes these logic and principles well and mounts them
into the systems of companies and, furthermore, all organizations so that the man-
agement process can be systematically implemented. In particular, Al-based mecha-
nism refers to placing Al at the center of the mechanism and solving all manage-
ment problems with Al In today's era of customer value creation, it is no ex-
aggeration to say that management success or failure depends on customer analysis.
However, it is not easy to accurately analyze customers because the situation sur-
rounding them is complicated and the data is unstructured. However, with the re-
cent development of Al algorithms that solve these problems, more and more com-
panies are creating success stories through more political customer analysis. Netflix
is a representative company, and Netflix was able to become an OTT dinosaur be-
cause it took the lead in customer analysis mechanisms. Netflix not only collected
and analyzed all the small information leaked by customers to more accurately iden-
tify customers' needs, but also analyzed accurately with Al algorithms applied with
machine learning, and at the same time provided differentiated customized services
by connecting them to the recommendation system. In order for Netflix to become
a company that creates another trend beyond its current size in the future, it de-
pends on how well it analyzes customers. It is necessary to focus on creatively find-
ing customer values that have not yet been met, leading to a higher level of cus-
tomized customer analysis that analyzes complex consumer situations more closely
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and collects unstructured data outside the company.

Keywords: Mechanism-based management strategy, customer analysis mechanism,
Al algorithm, Netflix
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2018 FameungElec k= E Celliron Fameung Elec® Samzung Bie Hyundal Meiots uaapt B LE KEPCO: POSCO
20g FameungElec St & Samsung Elec® HAVER Samsung Bie Hyundal Meiots H gy 2 Celitsion Laapt POSCO
2020 SamsungElac ety &~ Samsung Bio NAVER Calltsion Samsung ElecP [T L 4430 Kakao Ef 1

AEZ 717} A7 7] AL ]Zﬂ
W ko] AV} ohfeh, A o
ol#et 71 & st AUE U EZ|(General Electric: GE)AtR]t. 18784 EupA of
teo] Adet & 20019 AZRSY 639 2215 7PEA Holdol =g tHEsks 7o
GE9] oJAkel= 2001 9E HidAS S=|HA HollgAl 2=t 2 DA|(John Welch)
Y] FARE FE AES AR & 1 F £, 7 9 g8 Ao A7t &
& A O[ME(eff Tmmely AE3ic}. oEL AH4lo] GE 92 ZEAY Azl
A 598 A9t} 2000 22 B4 vhto] EXEA] A4 FE9] SolA GES] A}
0000] 2 ofste WolAl AuE YLk 1 % w3 Hrl/lY AR a1 7
GEel AP Sl o, 75, ol 5 ALIge] WElA ol
SR 7 ol IS I ke S8 A Digial Tansiormation: DTS
old WO AW AQVIE T wle] wHTk 19| Qe el 2k eieiere of

)
4ov

i)

Ol

1 https://www.youtube.com/watch?v=u3zjmgEaQ2E
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At 1) 71E BAARIQ ARk, TGRS AAISHH o] Hopl AIE HE
g,

At 2) 71 WY Azl FgHokE A Bl ALKl FHol
So] Ao wEL:

o] AlEe] B GE7} 7] ARl % ol AL =isiof sh=x] Ween]
dlgh). 1 0w o] EojA ojdEs} Eig Aol ofE ATE THAEA SIS
A, o] B £9) EAE t7]glo] tAE Aol Azal] Sfat 24 Hopd 4 9l

Zolck

rulo

HeF the0 o] Al =EolA ThEaA} she FAlE Ak 1 FOME Qleiztelolch
o] :=F-2 GEZL PAE Agtolehs Az TS 40w DSt LAt Al

SHske FA1A Yol A A Satt MAlEe e HolEth

oj7]ol= GES] o[EE SPgofAl= F 7 titel AN

QARHRE 1) Wit AoflA AlnS2 AR B3, olg°lAl 719 AA|9 B398 7

L

AL S0 1T AL AP0 BREIES U
QAT 2) ALE HBT S AThE G olsolA ~19 WA AU =
A %1 oS0 /% AYE TRt Al Boleli 3Y2
14 GESl FeAige vl gagd 98 Wi,
o 5 7h QAAIRRE oAl the  JbA] ol s AdelEAt e
Wi A2 S BARYE ot 740l FAW wkl Sl el Geel
A ol A A 23] g 84e] Aick

84 1) AN (71241 9A))-QlAFoH (EelE AlF-S)
B4 2) AN CIEAR) §2)-- AR AR E I =)
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v
i

LA EZ] HuF IR} WA gAE Mgt

84 3) RN Fsh-- At (R ALTS)
84 4) FHRAIANY FI5H-- A2 AR AT

ofahiz o] keio] Extetel “AIIEIIHS JJEAle] TS 84 29} “jRelele]
A ALZSE AAN ALRJe] Feislsh 84 30 B/RsalAlE greiehe Hdsia) gre
Zolels AL P Lopd Zojck TPk ARHoR Y 2T 21T G4
=8

A H30] A5 22 2047] 20| At ¥ide] & WAo] olo] GEY] Bo]
5 oJHEGAL AZIENS Sel T35 Sfaeka, o vobt Al Al 7ol
= 379) GE $1< B3k Zlo] Walo] 34 4ol gick. ofeld of| 2413 84
2 34 ofEl BEES Z7soF & AR

o thet Tk x| RHSKL GEARE A3A0R AvREuA GE7 7ol of| A
].

)

2. AH1: GEQ] 20019 HIAGA 2H|

GEE EntA oftfXThomas Edison)o] 1878 Agst #7127 SALE HA= A3t
AlA ] 2= 1=zt 7Y F sz, A, I, XA, &5 5 T =ollA
AFIS AEskT 9ty GE:= 19814d0f| U3t 2 W] (John F. Welch Jr.) 3139 23] 5}
of e, £ AxA] 59 IS AA vt AR 25 BRRIFTE 53] “150IH 1
SOl 7R 25 AFd9E E7]31(Keep only the first and the close second) WHA| AFF-S
L uizprslels dR] SPge] A|Jo WE GE= 15°] ofdghe of& ofojd ARjiollA
EZeal Aol 29I} ofcleo] Wt S5k AE SO GES] FuHolxt 742

Zolah g7} W71 A Electric bulb) AZAE 27]3c

1

WA= At 59 ooz AT 54 AN A el A4S B

2]HoF gt} ZE|(Porten= 82 S5k WM, & AAAIA o7l WHos ApHSt
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(Differentiation)’ 2} ‘7 E(Cost leadership) 2= F 7FA] AZRS AAIAL, o] 7RIS
LA 2 YA Generic strategy)’o|2tal EFTE A= o] FolA ZPEI} MRS A
P 1 733’—} GE= MEdEtE= 2 $42 7P ee ARlS AYRA, 1 23 364t
Ao It F64Y ST GEY AlRF-zo] ARt AlES Elashir= Aol &
SRRt GE 7HYE(GE Capital)2 THE313L, ©] Fi> GE ZA| 0]2]2] 40% oS AR
ok 1 23 GE& 2001d0] AZ7IEY 63 25 dold AA 7] om =3k

A dR)9] Fojog A go] FH2E 1998‘51"%‘51 —EFE% 3%7&31] éiﬁ S AEJT

A= o|AE(Jeff Immelt): 20019 FA] 444 GEAHY 184, SHE= MBA, Hgh
oA A&t A e 7|18 AR (Corporate Marketing) HoF2 QARIA F
2 AAAES 5= E22Y FE(Plastics Division)olA] A< 42 & 17
A¥]A(Consumer Service) HAFY, Y 2 AEH(Marketing and
Product Management) ¥AFY, ETtAE HE BAR) Hod A]A=(Medical
Systems) H-= FAPS GA3ct.

ZHE HdZ|(Robert Nardelli): 524, ZAI2B(GE Power Systems) -+ At
. iERETE FAES AR AR A dX|et T2 HIYLEHAR ?15]1

E4(Little Jack)olglk= Hgog EFr}

AAA HHYY(W. James McNerney): 514 &37]0%1 (GE Aircraft Engines)
& AP 37107 BopolA 2 ol&S ZEoiA WQolA IRkt

oHEZ} AYE|E wf Hl= oY) TR ZERRAAOA = oHEL HHZ Al
2H] REoflA At AAPE Eoldhe & e &9 ARICIIHH(“He compiled a
strong record of generating growth and moving into new markets.”)1l H7}3ct}t.3 GE ©0]
RSl olAke S7ehRA Slol 44S E/1E A Ale] T2 (1) LAe} v
KR 71 AR o, (2) WS} el L AL TR SolxIR Lle,

2 https://abcnews.go.com/Business/story ?id=89020&page=1
3 https://abcnews.go.com/Business/story ?id=89020&page=1
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A e HuA49A A% UAE Ag

(3) DA} vl So1ge TR WU, ol A TR Fol4 o[IES Aetos
W AA} 5 T2 A BHOE GEY 7148 B4 Aol

3. AH2: GEQ) 20109t tA|E #A2KThe GE Digital
Transformation)

x| 2RE SRS B oldEL xS BESUA GES 7% 9 ouA] <l
ze}, 719 Wl 48)%} 28, vlclo] 5 2w Qlme), o) Auls, 3§ AU, gx 9 ol
A e chashE Ao Az

e} 200899] FEOIE GBS FgAT AZYL BAo] FA] Hhzzick
GE7} $=2)40l4 =24 92313l YW GE 7jueEL 9wyl &9 kg 28917
A GEZ ©& & 2o = Eopdgirh 2009% GEQ] AJ7l&do] 28917] £of4 5009
o] ojalz ZOIE 2009Wole HFEA} OUEE BEE B ol glRleh 1 7 o
MEL TS AEEA B4 AR 549 OAE A8 55 JBAs Rokze] A
| S5E 23t

$HHOZ GEE 7% AR TujolaBo] 2la) 44 Hdole] §83} ol o
2 Z8317] 984 ‘GE tlxXE AZHGE Digital Transformation) 0|2k= o]0 & W3S

ARG} 201597HA05E s GEQ] 71& YdA=L u|g)7| <A, 7]3a), 7FA el 5
SE] 9l 1717h AESIe aeiet AZY] SX1S Ao] Ao Wk e, ol
Q1] RSe QApse] Sls) thAsgiks
‘GE TR WE Hee] wIe AldjHoz HHAA] o AAEel A 4xes
o] stz At GEY ZHE 3t I #138] GE= 109 235 501 7|A A
&= HlolHE skl #4517 AR Yot B3] HlolHEs EAskE 22

do] dBAE E8aiA Lo 24 e =Eohe AvEY Hdi $RA5S W

)
i)
I-'O
e
[
ot
on
N,
%
i)

A
ol

p)

Olr

4 https://www.joongang.co.kr/article/17817672#home
5 https://www.techm.kr/news/article View.html?idxno=4116
6 https://www.techm.kr/news/articleView.html?idxno=4116
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ollA AR,
7P dE4<Q1 GEY] 13 Als &Y dX2E ‘TXE E(Digital Twin) & H& 5= 9]
ot gAd EYE GEoA At dog, 7AVE $3ske A AR IEAs %
ol A& ZRt ATESo] F=oltt YAd E] FA2 FAQl A diil £nE
Az 7Pge] 84|, & HAE FSole Thee] RS hoey AA AES 7HsA1E
YL 5 Qe BARS =S8e Aolth <adi>ole A EEIR Al 7| 8]

7R Bl AMEGels HE Beo] Belh

—l_

(a2 1) GEQ CX|2 E&I(Digital Twin)

£X: https://www.gereports.kr/wp-content/uploads/2016/10/digital-twin.png
GE: OAd E

S 7oz
g EHHlo ni 52 &4 ’—‘1‘%594 L—trﬁ‘}i L57/90] A2 7Pt ofSo] obd HA Al

B - Eﬂ Yot GECJ um@ Eglofi= N&Hor Ares guolest
= ABAY 71g0] BAEI o] GES) tAY E¢lo] 44lat Hlolelrt olEA
S 248 SRS QlgA)5ol 1 gue v ek o)A aeHow AAE Al
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A YeEele) HuAgd wAe OAY g

P BLAS BACH WS 27150 BAoln whE Pt 7KsA B Aol &
3 GE: tAY EXS B9 oF 1609 2o depjor] YEI dAE EUL A
30%9] Hl§ 43 Hh 20%9] AE ARE B, e 7%0] Al HE 8 R ZRAA
8 47 mRe sk

I k2 GE9Q Q1A% 8 A= 201340] AjRKE cmFPA Za8E(Predix Platform)’

[e]
oltt. YA FREFS STFE 75 ASASH HEolHE 53 dIS EREFCE, oF
3 3 Ul Al 24E2 £FES UE 4242 5 Sl olo] WeEh GE= A543
9]
AA

oz 5d dojeg /joR L] B84 Sriot A%He Ast ARG AAY 5
ok & Yolr} A4, ¢ 2 22kl

EIES RUEYT 2 Ik oleiet HYolM GEE e SIS Aol AEsig &
Ft ek

ESE GE= AUE HEE 25 AlF B4t ZeAA0] 21Esfet 2251 o] Fo

AL Ik GE= “Bshke 874 olehe vFie] 5782 daAlrlke St 578 Hel 44 %
A 7 1A AZEIE ZtsiA AR A, AL A e mEor Mol

o} Z1Ale] AAE AAJoka, B0k 32 Ao 7149 i Fdoleks 3 =419l
B2AS 23} GE: oA ‘UAE AHE(Digital Thread)y 2k Y@=t <18 2=

g AF=7t o= FAIRCl ARl GEL] AjZsl= & (Brilliant Factory)2] H50
Tk GE& Aibdnlof] Q13455 AgsiA B4t AX], AA12] A2 a&4 o= Mot

_

7 GE9] AZsl= 33o] dAskE T Qlth, GEZ|XE FF]oK(gereports.kr)
8 GEAIARIEY Z2E, mafgA™(Predix™)o] thaf dolok & BE 7], GEZ|RE 2o} (gereports.kr)
9 https://www.gereports.kr/ge-using-ai-build-powerhouse-knowledge/
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(O 2) GEQ| CIX|E AYHE(Digital Thread)

EX:https://www.gereports.kr/wp-content/uploads/2015/09/brilliant-cb55be60-e1455516064648.jpg

olgo] GE:= AnlE MEds a4 AE At TuAis GeYow HAAsshEA,

oleist 41 ARISS W] W] 98] GE: 719 Rdoz ueolele} ol
A5S 7FEA 28Rl Z28S Al xqu 1} e sk} 84S 95t }\1]
TS AAJSHL Qlrk 012 B9 GEO| BE AgEo] QlgAlsd) Al 1o A3l A

=35 7] Y8l =¥skal Qi Aojch ];,qo} w2jo] A3} 4000]o] GES] Hlo ]E1 B

A IS R, 500159 HsRpEe] YAE B4 ARE Af=2o] wigEQieh1 Z

ojzfgt M At YA ek 93t FHIet ko] AEf HA|E GEE °lE°] ‘/}7]’—15
Aoz 75]—_9_0].—7 oh_q.

GEL: 70] g4 W Qs 7Iloleke Al Dujstar 43 419] s} 1A
5 Al olZolrle HlaAel UXd rlgow WAlskuA Fith GE= PAg Ago] 4]
i o] W2 228 Holdol, 71QJe] wEAsk WA, 18w X&7hsAel ez
[ERe S e ok 191 gAE Ase EHes ofo) Wby 99 1 e

I He AAs 71e] B oAl AdEle] ofd Eavt HoleE 4a k.

[©)

10 GBS A7el= 2o

5 AstE| 1 Qlt), GEZJZE F2]olgereports.kr)
11 A71Y GE= 0%

| &
A gAE 7|doe= HAHY, E|IM(techm.kr)

o|vF1 o
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AV QeEeo] HuAdx TR} PAY A

ok

4. GEAHI3: AgFiex} 7 Q3 o] bigt F71

2008139] F-8971= GEQ] 3647 AxAS BAlol HA ol whz=gict. 53] GE7}F 4=
oPdollA A SJ&skal AR GE DS LTt EU4W wE 589171 S04 GEE
o& 2 g0 Eopdgirh JA] dPeld odE= 2008 20179 7HA9] 108 &
ot UEdE 1228 AKGIA A" 3 E9] I8R5 EokRo] & k)
TR 19 k¥ 71 Aol AIE FEsks Dol A= dXd EY, neY
2 EHE gAE AYE 59 Z2AEE A2 IS ol AL e
APelA HIEQTE ERECE 510 shad dEVHe MAGFATY S weies B3

2491 JIRRA9] o] Wk ol WET} 20179 SOl LEshEA HHES olop
9rd = Z&jjg](John Flannery)= TS 2 3o w1 Wttt GEQ] Al7k&9Ho] 2018
Hof| o]28 6009 &7 o]tz Hojx|1, GE: u]= ZPAJAo] HlZu]E]Q] thoZEA A
AP A5(Dow Jones Industrial Average: DIIA)7} Z|5AFgo]| 7]&0 2 AR= 30t 93
719 EI2E0fA 2018 649 EEH Zolt

ZuEls 2018 10 SAF om|R7F Yo HojRls H7 Kol oA =-llx A
I(H. Lawrence Culp) &0A AelE Ea1391, AT AL I35 LRRALS T

ATk A

el <a35014 B0 2020 5Y 259 GES] APHEole 432,99 Sl HolAA
200190] ALY FT0] 7%0] SIS A7 LY 2000de] B 17234
otE]= X Aof o]2H o)k I% 20219 12€ 23Y 7|& GEQ] A[7EEHL A 1,03229 &
el 1kl B8] 2u) ol ASch12 Teit ofelet 4SS GEARIC] A9 A Hi
o] ohfet i3t H¥7} S} 9] FHo| dsko AL Sl AHHR A U
Efk 2R Bolekn ARAFES Wy gk

12 https://compniesmarketcap.com/general-electric/marketcap/
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General Electric Market Capitalization

$600,000.00 4 General Electric
Market Cap
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Source: Morningstar Direct. Data as of September 30, 2021.
(73 3) GE AI7HEO| AR 0]

£X: https://www.morningstar.com/articles/1067123/5-charts—on-general-electrics—fall-from-grace
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olth. 2|1 GES AlYeie 109 Rz} 2.
ST QoA Tk AR 2HE o|dES} AEt Hehokt QAR s & 7t

Z] A= o 07,0]. 2 o]q_
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3, GE= 345, Hrole] AA0R AL §714) 8 A 7I1E AR Aol
AIZ SR Rt 1) Ak

£4, GEE 712 1ol AIE 8A7]5 T804 49Hn BAa5ue Fol 7%
ARQle] AlskE 275 Aok g s

o AL GEZ} AAHOR HEFstt Aefiok-olileie o) &4 84 1
o RA-URI ALLS)T RAAINY FUSFAIEINES) F 84 18 At 2
e

4 12 UYSH=Z GES] AY8HE 7k 922 FARE AlZ|e= AESHA Al
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7IEdog 1% EElE 27 JolAl MAGFAT7Z|RET vlud o R0l ARk 7Y
t}. gxE Aglolgl= kYo B8l GEE MAGFATS WAy 24 37402t
T She B2 HolA 3tk

17 $X4= GEOA A37Fss ALzt GEZF 1978 E] 78 14337t vl o
b= AlR7YozA 0 ARAS HEHA 7IE Al Eﬂﬁkh— Aol A 7FsF27P
AApelo A= “ReR(What if)”oleh= @ol7 SHEA] FAAITE o] ARlezolA th 3’Jr
ALES 7Pgskal 11 ATE 55k A2 vlHiE E8lcke AGARIA 9n] = d
oJct.

o

uiok 2 Yx|7F LE5HK] & 2010EH o] Lol AlC] @
et 2), 5 71E AL IS T ARIEE e
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5lal MAGFATO] S5k=, ofUw 11 oAte] A= ¥ 4 Y2712

o] S7H 74 o] that L o] AREEE 9 ExjolA] Wik

GE9] 1A 71% Y82 Ahisiel lEeis = 7K RA=A oA 25}
MRS 37812 GEV} ol AE: Apaskdelnt QMEHRES ShHoR Age =
M 5% DS Hekd Wtz AW 4 ook I 22 grjgors o
P} A GEZH 440 Meohe Apashaehe 2715k WHIE A2k SAo) 278
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At 2 % Sk

YA HORX=(Alex Moazed)= GES] HA[E Zglo] 435}7] o2 A2 Al 7H4]
T FAekaL Qlt13

A, GE= tJX|9 7]&(Digital technology: DT)E 7|& Aol 7ol &2
Hodtt 1 A o] RS dolAINh AU £ vMLE Y gl goke F4l
(Game-changing, multibillion-dollar innovations)< 24Jo}A| &3t}

=4, GE= GE Digital, GE Software®} -2 5 2202 slofz FAIZ oA
23} 2 270] BAKoR EAfol BuslE Bolo) We 4 % Qloick

S, GE= A€ g 2118 Siske GEEIAIZ(GE Digitalol] €714 olo}g &
gl ERE Fojola ¥R EREAdS Q79! SHKGE Digital was given a P&L
and had to make quarterly commitments on performance).

T 7199] ARl &l 270 ofsf #9-HAl Sle 259, GE7F MAGFATS
>3
o

F{\!

o S Mol NS #7314 FACKL M GES AFHOE W= Zlo] WS

@
) A4S HdElA] 2ot SA1S AEt GBS SA/INE B2 WS 54 o

o] =50l THE GE AR oz wspt Wast 5 ool MxUA &
Aol 71940 BoH Heke BejHoR HA B S Awshal Qi tHEES)

ARFloltt. GE7} IEAs2] A4t 882 T3l APEsiet /MEdS SAl9) olf e Al

rr
a
X,
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N

13 Why GE Digital Failed, Moazed Alex (applicoinc.com)
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