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This article puts concentration on the Chinese non-equivalent words in the Old Tea House part from the
book Old Tales and Photos of Kunming in Reminiscence and the methods adopted in translating these
non-equivalent words into English. By using the theoretical analysis, induction and deduction, this article
displays many tables to give a classification of the non-equivalent words and the translation strategies,

meanwhile, with the statistic ways, the article specifically shows the proportions of the non-equivalent

Old tea house of old
tales and photos of words and the translation methods, so as to spread Chinese culture abroad and smoothly carry on cross
Kunming in cultural communication.
reminiscence;
INTRODUCTION

The notion of equivalence is the conceptual basis of
translation and, to quote Catford, “the central problem of
translation practice is that of finding TL (target language)
equivalents. A central task of translation theory is therefore
that of defining the nature and conditions of translation
equivalence [1].” Although in different kinds of culture and
literature exist different non-equivalent words, Chinese
expert Feng Yulv suggested that due attention must be given
to the analysis and comparison of the cultural connotations

of words in four areas: non-equivalence, conceptual

grouping, cultural background and association-derivation [2].

From above-mentioned, it shows that translation of
non-equivalent words is meaningful to know different kinds
of culture.

Each language is the conveyor of a certain culture. Since
words are the smallest unit of a language, they are closely
related to the culture. Therefore, the meaning of
non-equivalent words varies from person to person who
lives in different culture. This article puts concentration on
the Chinese non-equivalent words in the Old Tea House part

from the book Old Tales and Photos of Kunming in

Reminiscence and their strategies adopted into English
translation. As a result, this article tries to break through the
traditional translating methods and apply the systematic
translation theory to the translation practice. It discusses the
translation from a new angle, which not only provides
people with a fresh perspective to look at the issue of
translation, but also, more importantly, makes up for the
existing translation theories and practice of how to translate
the non-equivalent words.

By using the theoretical analysis, induction and deduction,
this article displays a concrete analysis about the
non-equivalent words form the Old Tea House part of the
book Old Tales and Photos of Kunming in Reminiscence
and their methods of translation into English. At the same
time, the article cites many examples from the
above-mentioned book to showcase the author’s viewpoints.
In the article, the author displays many tables to give a
classification of the non-equivalent words and the translation
strategies, meanwhile, with the statistic ways, the article
specifically shows the proportions of the non-equivalent

words and the translation methods, so as to spread Chinese
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culture abroad and smoothly carry on cross cultural

communication.

1.The Related Research on Non-Equivalent
Words Translation

Generally, almost all translation scholars emphasize the role
of equivalence in the process or product of translation
directly or indirectly. Therefore, it is in the center of the
translation studies. It must be said that much ink has been
devoted to the problem of non-equivalence in translation
which shed light on many studies. As a consequence, the
nature of non-equivalence, its strategies tackling
non-equivalence at a new level, they will be clearly clarified

in this article.

1.1.The Definition of Non-Equivalent Words

Non-equivalent words are very special words in different
culture from different countries. At the same time, some
experts definite them as culture-loaded words or culturally
traditional words, however, the article shows the definition
of non-equivalent words from various scholars’
perspectives.

In Mona Baker’s expressions, “the source-language word
may express a concept which is totally unknown in the target
culture. The concept in question may be abstract or concrete:
it may relate to a religious belief, a social custom, or a type
of food. Such

‘culture-specific’ [3].

concepts are often referred to as

” Louis B. Salomon, considers the
non-equivalent words as “vocabulary blanks” and “semantic
un-fact” and some other scholars define them as “key words
(to society and culture)”’, “culturally bound or
culture-specific, culturally conditioned words [4]. ”

Mr. Wang Huan, a distinguished scholar, thinks that, “every
language has the so-called culture-bound terms which are
closely related to the cultural background of those speaking
that language, and which represent the concepts of those
things produced from that peculiar culture. There are no
equivalent words or expressions since such things do not
exist in another culture [5].” Another Chinese scholar Mr.
Hu Wenzhong, believes that, “Non-equivalent words load
with specific national culture information and indicate deep
national culture. They are the direct or indirect reflections of
national culture at the structure of lexemes [6].”
Nevertheless, no matter how differently non-equivalent

words are defined, they share the following three main

characteristics: (1). they are peculiar to one culture; (2). they
are rich in cultural connotation or associative reflection; (3).
it is difficult or impossible to find their equivalences in other
culture. Therefore, only when enough attention is paid to
their translation can the culture be transferred to other

countries effectively.

1.2.The Related Theory on Non-Equivalent
Words Translation in Western Countries

In Western countries, non-equivalent words translation takes
a popular position. The term “equivalence” in translation
first appeared in J. R. Firth’s writing (1957) when he stated
that “the so-called translation equivalence between two
languages are never really equivalent (Snell-Hornby, 1988)
[71.”

Briefly, J. R. Firth, Nida, Catford, Baker, Newmark and
Wilss, all of these theorists have endeavored to interpret the
notion of equivalence, approached equivalence from
different angles and perspectives and all have contributed
much to this area of research. Particularly, Wilss states that
“the concept of translation equivalence has been all essential
issue not only in translation theory over the last 2000 years,
but also in modem translation studies. Nevertheless or
maybe as a result of prolonged reflection about translation
equivalence — mere is hardly any other concept in
translation theory which has produces as many contradictory
statements and has set off many attempts at an adequate,
comprehensive definition as the concept of translation
equivalence between source language text and target
2002) [8].”

“translation is a transfer process which aims at the

language text (Wilss, In his definition,
transformation of a written source language text in to an
optimally equivalent target language text and which requires
the syntactic, the semantic and the pragmatic understanding
and analytical processing of the source language text
(Wilss, 1982) [9].”

1.3.The Popularity of Non-Equivalent Words
Research in China

Equivalence studies in China in the past times was not very
popular, however, nowadays some scholars put their
concentrations on the terms. At the end of the 19th century,
Yan Fu, put forth the three principle of translation —

faithfulness, expressiveness and elegance. Faithfulness

means equivalence, mainly concerning the content.
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Expressiveness refers to the relationship between the
message and the receptors. Elegance relates to style. In a
word, Yan Fu made great contributions to the development
of translation of China. Afterwards, there is a great number
of translators and translation theorist such as Lu Xun, Qu
Qiubai and Ji Xianlin, etc. They also put forward a lot of
translation theories similar to equivalence theory in the
western countries. All of them have contributed to the

development of equivalence theory.

1.4.The Introduction on Old Tales and Photos of
Kunming in Reminiscence

Old Tales and Photos of Kunming in Reminiscence was
Published by Yunnan Fine Arts Publishing House, and it is a
monumental six-volume cultural history series that stands as
the most comprehensive visual and textual archive of
Kunming’s urban heritage. Compiled over five years by Zhu
Jingyu, a research fellow at Kunming Municipal Institute of
Cultural History and distinguished local historian, this
collection was first released in June 2021, with a revised
edition following in July 2024.

Spanning 1,900 pages with over two million Chinese
characters and 2,000 carefully curated historical photographs,
the series comprises 1,260 short essays organized into six
thematic volumes. Each volume explores a distinct
dimension of old Kunming: Those Scenes (urban landscapes
and architecture), Those Trades (commerce and industry),
Those Local Customs (geography and feng shui traditions),
Those Curiosities (extraordinary people and mysterious
events), Those Folkways (customs and dialects), and Those
City Walls (urban formation and evolution).

The series distinguishes itself through rigorous historical
scholarship and unprecedented visual documentation.
Drawing upon diverse sources including official histories,
local gazetteers, archaeological records, folklore, and oral
histories, Zhu Jingyu corrects longstanding historical
misconceptions. Notable achievements include debunking
the myth of Kunming’s “turtle-shaped” city walls through
contextual evidence, and tracing the origins of the famous
“Eighteen Oddities of Yunnan” to a Ming Dynasty text
discovered in overseas archives, rectifying century-old
textual errors.

A particularly valuable contribution is the inclusion of rare
photographs by Auguste Frangois, the French consul in

Kunming during the late Qing Dynasty, whose copyright

was secured through substantial investment by the publisher.
These images, alongside ancient and modern maps, many
published for the first time, provide irreplaceable visual
testimony to the city’s transformation.

The series employs a unique narrative structure: each
self-contained essay of 1,000-2,000 characters presents a
vivid micro-story, while collectively forming coherent
chapters and volumes that interweave to create a
multidimensional portrait of Kunming’s social history. This
approach has earned the work praise for being “readable,
viewable, understandable, usable, and enjoyable” — the
“five excellences” celebrated by readers.

Beyond academic circles, the series has achieved remarkable
public impact. Kunming Daily serialized over 100
installments under the title “Kunming’s Urban Pulse,” while
the municipal government has utilized its materials for
official

prominent placement at the National Reading Conference,

cultural promotion. The collection received
and three volumes have been translated into English for
international distribution, sharing Kunming’s stories with
global audiences.

Zhu Jingyu, born in Kunming with Hunan ancestry, brings
diverse life experience—from sent-down youth and factory
worker to journalist and editor — to this magnum opus
created in his seventies. His previous works on Yunnan’s
cultural mysteries and the Ancient Tea Horse Road
established his

definitive contribution to preserving Kunming’s historical

reputation; this series represents his
memory.

More than a local history, Old Tales and Photos of Kunming
in Reminiscences serves as an essential reference for
understanding modern China’s frontier development, ethnic
integration, and urban modernization. It transforms scattered
archival fragments into an accessible, engaging narrative
that honors the city’s complex past while illuminating its

contemporary identity.

2.The Classification of Chinese Non-Equivalent
Words from the Old Tea House Part of Old
Tales and Photos of Kunming in Reminiscence

2.1.Non-Equivalent Words on Idioms,
Colloquial Phrases, Folk Adage and Vulgar
Expressions

Looking through the Chinese history, there are many phrases
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and words were created in the process of the development of
our society. In Chinese language, the four-word idioms play
an outstanding role in the language systems; they are
frequently used in the communications. Meanwhile, from
Old Tales and Photos of Kunming in Reminiscence the
author also used a large number of four-word idioms to
depict some situations that are displayed in the following
tables. While the article also picked up some widely used
Chinese colloquial phrases, folk adages and not very rude

vulgar expressions from the above-mentioned book like the

followings.
Chinese English Translation
No. Non-Equivalent
words
1 IRALIAL a refreshing aroma
2 TEF i gesturing and drooling
3 BN deceiving people
4 “HFAK, FEFK | “the daily life of every family
Vi around them”

5 THMIEZ spreading uncertain news
6 “=HF” “three hands” (thief)

Words
Phrases, Folk Adages and Vulgar Expressions

Table.1.Non-Equivalent on Idioms, Colloquial

2.2.Non-Equivalent Words on Chinese Sayings,
Proverbs, and Classical Allusions

Chinese sayings, proverbs and classical allusions are the
magnificent treasure in Chinese culture treasury. It is the
accumulation and sublimation of various experiences in

livelihood

Particularly, the classical allusions are summarized from

human’s  long-term and social practice.
some preeminent historical events by Chinese people in the
ancient times or in the modern periods. Therefore, having a
good command of using them helps people understand the
thinking methods as well as the customs and habits of a
nation. Part of these non-equivalent words are displayed in

table 2.

Chinese English Translation
No. | Non-Equivalent

words

1 IR F

Extremely enjoyable

3 M AKA, > | When I grow up today, my mind
AL is in turmoil.
4 2R Strive for further improvement
WY AFE | Intoxicated and unable to do it
HE on one’s own
6 | ZHTHUT, You need to know what will
A happen next, and listen to the
next chapter to break it down.

Words

Proverbs, and Classical Allusions

Table.2.Non-Equivalent on Chinese Sayings,

2.3.Non-Equivalent Words on Addressing of
People and Characters

In China, people prudently deal with the relationships with

others, especially the addressing of people. In the
relationship scale, Chinese obey the traditional address of
people, such as, in Chinese culture, everyone should choose
the appropriate address to call a person, because the
inappropriate title or name will cause misunderstanding and
even discrimination. Some of these non-equivalents words

are showed in table 3.

Chinese English Translation
No. | Non-Equivalent
words
1 By aunt
2 ZEE fellow villagers
3 PFZEFEL beautiful wife and concubine
4 A1 a great Confucian scholar
5 JLIHE quacks
6 Hy o 7 an underground party member

Table.3.Non-Equivalent Words on Addressing of People

and Characters

2.4.Non-Equivalent Words on Chinese
Historical Periods

China is an old country with a long history. In every dynasty,
it has its own short and unique name about the era.
Therefore, they are also the Chinese non-equivalent words
which are selected from OIld Tales and Photos of Kunming

in Reminiscence and are put in the table below.

2 | FEEWERGEA
B BE W F
A

Those who are kind will praise
these, and those who are evil
will criticize and add more

negative details.

Chinese English Translation
No | Non-Equivalent
words

1 g

the late Qing Dynasty
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2 B [F the Republic of China Era

3| SLHAFIH

the War of Resistance against

Japanese Aggression

4 AT the Qianlong reign of the Qing

Dynasty
5 JEHZEAEN] | the reign of Emperor Guangxu in
the Qing Dynasty
6 ikhn the Ming Dynasty
Table.4.Non-Equivalent Words on Chinese Historical

Periods

2.5.Non-Equivalent Words on Materials and
Objects

There are various different kinds of materials and things
exist in every country with different cultures, although they
naturally came into being or are created by people, they are
also the symbols of different cultures. The article drew
attention to some special Chinese things which do not exist
countries from the

in  Western composition  as

non-equivalent words to show the uniqueness in the

following table.
Chinese English Translation
No. | Non-Equivalent
words

1 Y & Oolong tea

2 K@ a long mouthed copper pot

3 Sl Eight Immortals Tables

4 KA hookah pipes with Yunnan style

5 REHRE lotus cake

6 EHE straw sandals

7 P the Four Treasures of Study

8 KL rice noodles

Table.5.Non-Equivalent Words on Materials and Objects

2.6.Non-Equivalent Words on Customs or
Traditional Activities

Customs and traditional activities as the necessary parts of
culture, they contribute a large share to human culture.
Looking back to the historical development, each nation has
had its own belief and formed its own special custom and
traditional activities. In most of the Western countries,
Christianity imposes great influences on the social culture;
while in China, Buddhism, Taoism and Confucianism take a

dominant position in the civilization. From these different

customs, people also use different words to depict them. The
article selects some custom non-equivalent words on
Chinese culture which the author describe some traditional
aspects in Old Tales and Photos of Kunming in

Reminiscence (see table 6).

Chinese English Translation
No. | Non-Equivalent
words
1 “ITHEE” “Weigu (playing drum)”
2 W tEAT listening to the Huadeng opera
3 7 storytelling
4 PR playing mahjong
5 12 carrying a cage sparrow
6 BT the service of palmistry
checking
7 RV N2 cricket fighting

Table.6.Non-Equivalent Words on Custom and Traditional

Activities

2.7.Non-Equivalent Words on Nature and
Ecology

Putting the concentration on the nature and ecology,
distinctive living surroundings lead to the fact that people
This kind of

non-equivalent words are the reflections of the climate, and

hold different attitude toward nature.

the characteristics of the natural environment of a certain
language community. Thus, the non-equivalent words are
related with nature and ecology serve as a unique group for
people to do cultural communication. They are reflected in
the table 7.

Chinese English Translation
No. | Non-Equivalen
t words
1 MIES H enjoying the leisure and beauty
of life
2 GREBETE lush
TP from all corners of the world
4 HTIFEF cross the river and demolish
the bridge (drop one’s
benefactor as soon as his help
is not required)
5 KL R a natural thing
6 MR T regardless of wind or rain

Table.7.Non-Equivalent Words on Nature and Ecology
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2.8.Geographical Non-Equivalent Words

From the geographical perspective, every country locates in
the different zones in the whole word, and they are famous
for some places, such cities, cultural relics, towns, rivers,
lakes, roads and so on. In China, it really exists thousands of
famous places, such as the cultural relics. These famous
places are also as non-equivalent words distinguished from
other countries, and parts of these non-equivalent words are
showed in the table 8.

Chinese English Translation
No. | Non-Equivalent
words
1. BT Kunming City (the capital of
Yunnan province in China)
2 S Guangdong
3. i Sichuan
4. B the Yunnan-Vietnam Railway
5. pilieevea Xunjin Street
6. i The Green Lake

Table.8.Geographical Non-Equivalent Words

2.9.Linguistic and Literary Non-Equivalent
Words

With the eye of linguistics, this article chose some linguistic

words that are created by Chinese nations. This article also

words,

characteristics in the Old Tea House part from the book Old

they not only represent the uniqueness and

Tales and Photos of Kunming in Reminiscence, but also
could be looked upon as the crystallization of Chinese
language and culture. Therefore, it is necessary to translate
them into English or other languages for people from all
over the world to appreciate the Chinese literature and
culture. Raised for translation, in the third part, this article
will show the techniques adopted in translating the Chinese

non-equivalent words into English.

3.Strategies Adopted to Translate the Chinese
Non-Equivalent Words into English and Case
Analysis in the Old Tea House Part of Old Tales
and Photos of Kunming in Reminiscence

3.1.Strategies Adopted to Translate the Chinese
Non-Equivalent Words into English

In this part, the article will give a detailed explanation of the
strategies adopted in the non-equivalent words translation;
meanwhile, it also selects many examples from the the Old
Tea House Part of Old Tales and Photos of Kunming in
Reminiscence to give analysis of how to translate the
Chinese non-equivalent words into English. This paper gives
a statistics about ten ways of translation. They are displayed
in table 10.

shows some literary compositions and masterpieces of No. The names of the strategies of translation
Chinese writers. They are also non-equivalent words which —
carry the essence of Chinese culture to the world (see table ! Transcription
9). 2 Transliteration
Chinese English Translation 3 Calques or Half-calques
No. | Non-Equivalent 4 Word-by-word translation (Literal translation)
words 5 Free translation
1 (HHH ) (Li Shizhen’s) Compendium 6 Conversion
of Materia Medica 7 Implication
2 (= B # i) Anecdotes of Yunnan 8 Omission or Reduction
3 (EEHMITR) | Record of Old Kunming Style 9 Compensation
4 (i) The Kunming City Chronicle 10 Explanatory
5 (=EEX) The Romance of the Three Table.10.Ten Ways of Translation
Kingdoms
6 (Kiiftz) Heroes of the Marshes 3.2.Case Analysis about the Non-Equivalent
7 (ZL27) The Dream of Red Mansion words and Their Ways of Translation into

Table.9.Linguistic and literary Non-Equivalent Words

To um up, in all above-mentioned Chinese non-equivalent

English in the Old Tea House Part of Old Tales
and Photos of Kunming in Reminiscence

In A practical transcription is an inter-linguistic operation as
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it deals with two languages: the sounds of the source
language word are rendered by the letters of the target
language. Through this way of translation, there are many
non-equivalent words are translated in the Old Tea House
part of Old Tales and Photos of Kunming in Reminiscence,
such as £ % 7% “Oolong tea” is translated into English in
this way.

The notion of transliteration is based on representing written
characters of one language by the characters of another
language.Transliteration and transcription often compete, so
that sometimes it is difficult to state how to render a word
(especially a personal or place name) in the other language.
But

bibliographical citations found in publications, such as the

transliteration is preferred to transcription in
non-equivalents /Z #7 “Kunming” related to places can be
translated in this way. And Calques, also called blueprint
translation, are the translation of a word or a phrase by parts.
Some linguists (V. Komissarov, for one) consider calques
(blueprint) translation as mechanical copying [10]. Calque is
translation by parts, they may take place half-calques in
cases where half of the word is borrowed through
transcription or transliteration and the other half is translated
[11], the Chinese non-equivalent word about the places such
as W

translation way.

“Xunjing Street” is a prototype of this

Literal translation is sometimes called word-by-word
translation referred to as formal, or grammar translation,
though it is not the same [12]. In the Old Tea House part,
this is one of the popular or frequent ways to translate the
Chinese non-equivalent words. This article picks an example
and displays in the example (1):

(1) LA B TR AE, TN 2 iR R i i, ke
W — R A AT EAHT, AT FEA . (12)
The most tantalizing thing for the audience is when they
hear the most exciting part, accompanied by a deafening
“bang”: “You need to know what will happen next, and
listen to the next chapter to break it down.”

Free translation is the translation method switches the source
form and content in a loose way. This concept means adding
extra elements of information or losing some essential ones
[13]. This translation method can can be used to translate the
Chinese non-equivalent words in the example (2).

()24, RGRTHEH P RGO, 220
2GRITIHEI A, XAEKEBHRA)H, RN HIE
Ak ##7m 2 . (2a) Of course, both parties to the

transaction know that there must be a price difference, and

this price difference naturally belongs to the brokers. This is
a natural thing, but they do not know the specific amount.
Conversion is just like the transformation; translators will
use some special expressions or sentence structures to
change the meaning, the grammar of the source language,
nut it will not deviate from the primitive meaning [14]. This
translation method can can be used to translate the Chinese
non-equivalent words in the example (3).

Q) FHEN “HIRASL™ Z T, ALURIFERKEL—
B L T B EE . (3a) There are more “self
entertainment” activities in tea shops, and some tea house
owners have striven for further improvement and taken a
“professional” approach to expand their business.
Implication is a kind of technique that translators use
something is inferred to translate the specific words or
expressions, or maybe the translator wants switch the
meaning that is not expressly stated but can be inferred [15].
This method is rarely used in the translations, but it always
plays an important role in translating some euphemism,
periphrases or some vulgar expressions (see example (4)).

(4) FLHITIAZ N, F TR KR EZR)
e “HFK, FEFH, ~ (4a) Students mostly talk about
the current situation, learning, and entertainment; farmers
talk more about “the daily life of every family around
them.”

Omission or reduction is giving up redundant and
communicatively irrelevant words. The reduction is a must
if a source language expresses the notion by a phrase and the
target language compresses the idea in one word [16]. This
method is reflected in example (5).

(5) HZ—1 77 MR FLHINS €, HAEAE 17 R 5 I FE T
], 2 RENMGEH i, R, IR
BREBENIHAEE, ...

era, where student life was almost impoverished and

... (52) It was a polluted and chaotic

destitute. However, many people could consider themselves
lofty, despise wvulgarity, and maintain a lush sense of
humor ....

Compensation is a deliberate introduction of some additional
element in the target text to make up for the loss of a similar
element in the source text. The main reason for this
transformation is a vocabulary deficiency in the target
language (see example (6)).

(6) BEMAGFITHI, ZEHKLER, BEDUWE XEF
FIAZ£E” . (6a) A physiognomy walked through it, circling
back and forth, muttering, “You don’t need to pay for the

service of palmistry checking.”
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Explanatory translation, which is the way rewording the
meaning into another structure so that the receptor will have
a better understanding of the phrase. Sometimes this
transformation is named as explicit, defined as the technique
of making explicit in the target text information that is
implicit in the source text [17]. This technique of translation
can be displayed in example (7).

(7) 1EZEEWCHIAMEH 7. (Ta) The author is Chen
Baisha, a great Confucian scholar from the Ming Dynasty.
From the above-mentioned typical cases analysis and the
classifications of non-equivalent words to know, the
proportion of the translation methods used to translate the
Chinese non-equivalent words into English in the Old Tea
House part from the book Old Tales and Photos of Kunming
in Reminiscence can be showed in the statistical figure 1.
The most frequent used translation method is literal
translation for the Chinese non-equivalent, and it takes
nearly 50%. While the rest of the other nine ways of

translation take an average proportion among them.

Proportions of the ways of translation

explanatdranscripton
compensatio ry 3%transliteraton
N 79 5%

. 9%
omission or
reductio
. .5%.
implicati
n
5%

conversio

n .
o literal
7% .
free translation
translation 42%
12%

Fig.1. Proportions of the Ways of Translation

Conclusion

This article makes a systematic study about the Chinese
non-equivalent words from the Old Tea House part of Old
Tales and Photos of Kunming in Reminiscence and the
strategies adopted to translate them into English.

As a result, this paper also searched translation techniques
such as half-calques, implication, omission or reduction,
conversion, explanatory, compensation. Especially literal
translation, transcription and transliteration, the former one

is the main strategy while the latter two methods are the

supplementary. The proper combination of all these
translation methods can help keep the unique Chinese
culture in the translated version and make the westerners
better perceive its profound meaning.

The study

comprehensive comments on the strength and weaknesses of

apparently cannot offer detailed and
various strategies up to the expectation. The use of
translation strategies applied in different context as well as
more researches on Chinese and English case is critically
needed. Generally speaking, non-equivalent words and their
translation strategies in literary translation keep the

presuppositional information and help preserve the
traditional culture so that target-language readers can
appreciate the foreign culture through the translation. Also
they help increase the readability of the target-language text
and ease the cultural conflict by altering the presuppositional

information.
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This study examines how social practice experience shapes the employability of college students through a
qualitative case study conducted in Chongqing, China. Although practical education has been widely
promoted, existing research often indicates whether practice is beneficial rather than explaining how it
helps improve employability. This study proposes a three mechanism framework consisting of human
capital development, identity and psychological resource formation, and social capital accumulation,
guided by the perspectives of experiential learning and graduate capital. The interview evidence explained
in conjunction with publicly available employment indicators suggests that when students engage in real
tasks, receive feedback, reflect on career expectations, and gain access to employment related networks,

their employability becomes apparent. The research findings indicate that practice serves as both a

Chongqing Case learning environment and an opportunity interface, linking higher education with labor market access. This
Study; study contributes to the study of employability by providing mechanism oriented explanations based on
non coastal Chinese backgrounds, and provides insights for higher education management, including
structured reflection, employment quality assurance, and practice design based on partnershipss.
INTRODUCTION

The employability of graduates has become a core focus of
global higher education, as people increasingly expect
universities to not only provide subject knowledge, but also
transferable skills and workplace preparation to help
students adapt to the rapidly changing labor market. The
commonly accepted definition of employability in higher
education describes it as a series of achievements - skills,
understanding, and personal attributes - that increase the
likelihood of graduates finding employment and succeeding
in their chosen careers. Importantly, employability is not a
single skill, but a multidimensional ability that includes
human capital (such as skills and knowledge), psychosocial
resources (such as adaptability and self-efficacy), and the
ability to navigate opportunities. This complexity explains
why many institutions are shifting towards learning designs
that go beyond classroom teaching, immersing students in
real-world environments where they can practice, reflect,

and transform learning into job-related abilities.

Among these methods, 'social practice experience' (such as
internships, volunteer service, community engagement, field
research, and practice based projects) is often seen as a
practical pathway for developing employability. These
experiences connect students with practical tasks, social
networks, and workplace norms. In a broader international
literature, Work Integrated Learning (WIL) is often linked to
the development of employability skills, although challenges
and quality gaps in implementation remain widespread.
There is evidence to suggest that well-designed internships
can enhance communication, teamwork, problem-solving,
and professional awareness - skills that employers typically
expect graduates to possess. Similarly, research has found
that service learning and community experience have a
positive impact on students' personal development and social
abilities, which are closely related to employment outcomes
such as self insight, social understanding, and interpersonal

communication skills. However, the empirical question is
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not just whether these practices are "effective", but how they
operate - through what development mechanisms and under
what conditions.

In theory, experiential learning provides a powerful
perspective for understanding how social practice shapes
employability. The experiential learning theory emphasizes
that learning is generated through the transformation of

typically

observations,

experience, involving concrete experiences,

reflective conceptualization, and active
experimentation, rather than just passive acceptance of
knowledge. When students participate in real social practice,
they test classroom ideas, receive feedback from real
stakeholders, and have a more realistic understanding of
society. At the research on

work and same time,

employability ~ conceptualizes  employability as a
psychological, social, and adaptive structure: an individual's
ability to respond to changes in the labor market, mobilize
From this

resources, and align with opportunities.

perspective,  social  practice not only influences
employability by improving "hard" and "soft" skills, but also
shapes identity, confidence, and networks related to
professions,

Despite these advances, there are still several gaps in
existing research that are particularly relevant to academic
education management. Firstly, many studies rely on
surveys or short-term evaluations that can demonstrate
associations but often provide limited insights into the
process, such as what students actually do in practice, what
they learn from key events, and the role of reflection and
institutional support. Secondly, although WIL and internship
research are growing, the quality and outcomes of these
practices vary depending on the environment, curriculum
design, and local labor market conditions. Thirdly, most of
the evidence regarding employability comes from Western
higher education backgrounds, and the transferability of
these models to other systems (especially large-scale policy
driven systems) requires more context sensitive research.
This study addresses these gaps through a qualitative case
study of Chongqing, China, a region with a large population
of higher education and a continuously developing regional
economy. Chongqing provides a meaningful case for
educational management research, as it represents a non
coastal development background where universities, local
industries, and public sector organizations jointly shape
students'  practical and

opportunities employment

transformation. By focusing on students' life experiences

11

and development trajectories, this case study aims to go

beyond "computational participation” and provide a
mechanism centered explanation for the formation of
employability,

This study is guided by the following questions and aims to
provide practical insights for universities seeking to design
higher quality social practice projects by providing rich
background evidence from China, contributing to the
international debate on employability:

What types of social practice experiences do Chongqing
students engage in, and how are these experiences organized
and supported?

skill

acquisition, reflection, feedback, and identity formation) do

2. Through which Ilearning processes (such as

these experiences affect abilities related to employability?

3. What background factors (such as institutional design,
internet access, and perceived labor market constraints)
promote or limit the development of employability in social
practice?

By answering these questions, this study aims to enrich the
evidence base on employability in the Chinese context and
contribute to the ongoing global discussion on the design of

employability in higher education.

1.Literature review and theoretical framework

1.1.Graduates' employability:
multidimensional perspective

Graduate employability has been widely discussed in higher
education research, but it remains a controversial concept.
Scholars no longer equate employability solely with the
outcome of obtaining a job, but increasingly conceptualize it
as a set of abilities that enable graduates to obtain, maintain,
and develop employment in a constantly changing labor
market environment[1]. This viewpoint emphasizes that
employability is a result of the development of higher
education.

In addition to the definition based on skills, employability is
also understood as a psychological and social structure.
[Fugate, Kinicki, and Ashforth conceptualized employability
as including professional identity, personal adaptability, and
social and human capital, emphasizing the ability of
graduates to navigate career transitions. Similarly,
Tomlinson proposed the "Graduate Capital" framework,

which views employability as the accumulation and
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mobilization of various forms of capital - human, social,
cultural, identity, and psychological. This approach is
particularly valuable for context sensitive research as it
acknowledges that employability is not only influenced by
individual attributes, but also by institutional structures and
local opportunity patterns.

Therefore, in this study, employability is understood as a
skill that

technical skills, adaptability and confidence, career identity,

multidimensional includes knowledge and

and social networks related to employment.

1.2.Social Practice Experience and

Employment Ability Development

\Social practice experience, such as internships, community
participation, volunteer work, and practice based projects, is
widely regarded as an important way to cultivate
employability. International research on Work Integrated
Learning (WIL) suggests that these practical experiences can
enhance skills related to employability, although their
outcomes largely depend on factors such as curriculum
design, supervision, and opportunities for reflection (Jackson,
2015). Empirical research on higher education in China also
emphasizes how institutional arrangements and support
structures affect the learning outcomes of students who
participate in internships and practical activities (Li,
Clotey,&McCombs, 2020).

Service learning and community practice are also related to
positive employment outcomes. Meta analysis suggests that
these experiences have beneficial effects on students'
personal, social, and cognitive development, which are
closely related to employability (Yorio&Ye, 2012; Celio et
al., 2011). Recent research on Chinese university students
further suggests that community service learning can
enhance career adaptability and social responsibility (Pong
et al., 2023).

Despite these findings, most literature focuses on whether
social practice is beneficial and has limited understanding of
be

employability. Specifically, the mechanisms for promoting

how these experiences can transformed into

skill development, identity formation, and access to
job-related resources through practice have not been fully

explored, especially in the context of China.

1.3.Theoretical Framework

To address these gaps, this study combines experiential

12

learning theory [Kolb, 1984] with a capital based
perspective on employability. The experiential learning
theory explains how specific experiences can be combined
with reflection and application to promote learning and skill
development. From a capital based perspective, it is further
believed that employability is caused by the accumulation of
human, psychological, identity, and social capital[2].

Based on these theoretical foundations, this study proposes
that social practice experience shapes employability through
interrelated  mechanisms:Skill

three and knowledge

development;Professional  identity and psychological

resource formation;Accumulate social capital through
network expansion.
This framework guides the design and analysis of case

studies in Chongqing.

2.Method

2.1.Research design

This study adopts a qualitative case study design to explore
how social practice experience shapes the employability of
college students. The case study method is suitable for this
study as it focuses on answering the questions of "how" and
"why" and attempts to provide a deep, context sensitive
understanding of complex social and educational processes,
rather than aiming to obtain statistically universal findings.
This case study is essentially exploratory and explanatory,
aimed at investigating students' life experiences in social
practice and how these experiences contribute to the

development of employability related abilities[3].

2.2.Case selection: Chongqing, China

There are three main reasons why Chongqing was chosen as
the research site. Firstly, as a major city in western China,
Chongqing represents a non coastal higher education
background and is underrepresented in international
employment capacity research. Secondly, Chongqing has
numerous higher education institutions closely related to
manufacturing, service, and public sector organizations,
providing students with various social practice opportunities.
Thirdly, the region is facing enormous employment pressure
and policy driven practical education, which provides an
ideal background for studying the role of social practice in

the development of employment capacity.
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2.3.Participants and Sampling

Participants are selected through purposive sampling, which
is a common technique in qualitative research for identifying
informative cases. The sample includes undergraduate and
graduate students who have participated in structured social
practice activities, as well as a small number of university
staff who have participated in organizing or supervising such
activities.

The criteria for selecting student participants are as follows:
-Participate in at least one form of structured social practice
(such as internships, community service, or practice based
projects).

-I am studying at a university in Chongqing.

-Willing to reflect on one's own learning and career

development experiences.

2.4.Data Collection: Semi structured Interviews

The data is mainly collected through semi-structured
interviews, which allows participants to elaborate on their
experiences and enables researchers to explore key themes
related to employability development. The interview
questions mainly focus on:

-The nature and organization of social practice activities.
-Perceived learning outcomes and challenges.

-Reflection on skill development, professional identity, and
professional consciousness.

-Interaction with supervisors, colleagues, and external
stakeholders.

Each interview lasts about 40-60 minutes and is conducted
with informed consent. The interview was recorded and
transcribed word for word for analysis.

3.5 Ethical considerations and integrity

According to institutional requirements, the study has
obtained ethical approval. Participants were informed of the
purpose of the study, their voluntary participation, and the
confidentiality of their responses. Using pseudonyms to
protect the identity of participants.

To enhance credibility, the study employed strategies such
as carefully recording and analyzing decisions, and using

direct citations to support explanations[4].

3.Method

Human Capital Communication,
Development ) o teamwork,

Skill acquisition )
problem-solving,
technical skills
Understanding

Work-related workplace norms,

knowledge organisational
processes

) Supervisor comments,

Learning through
performance

feedback )
evaluation

Identity & Professional Career clarity, sense of
Psychological identity professional role
Development Increased confidence

Self-efficacy & ) )
in work tasks and job

confidence
search
Coping with

Adaptability uncertainty, adjusting
to new environments

Social Capital Contacts with
Accumulation Network supervisors,

expansion colleagues, community
members

Access to Career advice,

information job-related information

) Internships,

Opportunity )

] recommendations,
linkage
employment leads

Sub-Themes
(Child Nodes)

Test items Description /

Indicators

13

Table.1.Coding Framework for Employability Development

Mechanisms

Source: The coding is directly sourced from the literature
[Fugate et al., 2004; Tomlinson, 2017; Kolb, 1984]

4.Survey

results:

Chongqing

cultivates

employability through social practice

4.1.Background: The

Supply Pressure of

Graduate Students and the Expansion of
Higher Education in Chongqing

The

continuously

expanding participation

in  higher

education and the growing output of graduates in Chongqing
have created a structural environment, and employability has
become a prominent issue. According to the Chongqing
Statistical Bulletin (2023), there are 72 higher education
institutions in the city with 299400 undergraduate/university
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graduates and 27700 graduate students. These numbers
reflect a steady increase in the number of graduates entering
the labor market.

The following year, the Chongqing Statistical Bulletin (2024)
reported on 73 higher education institutions, with the
number of undergraduate/university graduates increasing to
317000 and the number of graduate students increasing to
30100. These numbers highlight the continuous expansion of
graduation production, which may intensify competition for
the
importance of practice based employability development.

The labor market indicators for 2024 indicate that although

entry-level positions and emphasize increasing

the overall employment environment remains stable, it still
faces enormous pressure. Official statistics show that the
urban survey unemployment rate is 5.3%, with 719000 new
urban job opportunities added in 2024. In addition, the
Chongqing Municipal Government emphasizes targeted
support for graduates and youth employment, including
measures to  promote and

graduates’ employment

entrepreneurship throughout the city.

317 Regular HE institutions

2023: T2

2024: T3

Fig.1.Chongqing Education Output (2023-2024, official
statistics)

4.2.Institutional Evidence of Chongqing
Graduates' Employment Quality Report
(Triangle Dataset)

To supplement urban level statistical data, institutional level
evidence can provide valuable insights into how graduates
evaluate their employment outcomes and readiness in
practice oriented higher education. The latest "2024 Annual
Report on Graduate Employment Quality" from Chongqing
University of Economics and Business provides a specific
dataset for triangulation, including survey indicators for

graduates and employers, as well as job search challenges.
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key metrics Career channels
ze 95.97%
e 8629% Other

5
& .

Social media
12.35%

Graute job sstisfacion Oversll enployer saisfaction

Graduate job satisfaction

. Iterce campetition « Lack of work ex

Fig.2.Report on the Employment Quality of Graduates in
Chongqing

The report shows a significant decline in employment rates
in 2024, indicating fluctuations and challenges in the

employment outcomes of graduates from the institution.

4.3.Mechanism based Discovery Consistent
with Theoretical Framework

Participants described how social practices such as
internships, volunteer services, and community projects
expose them to real-world tasks and performance
expectations[5]. Through repeated practice and feedback,
students reported progress in communication, coordination,
problem-solving, and task execution skills, which are often
considered crucial for employability. This approach
conforms to the logic of experiential learning: when students
reflect on task outcomes and adjust their behavior, specific
experiences and feedback become learning resources.
Evidence from NVivo code, such as skill acquisition, job
norm awareness, and feedback driven learning, suggests that
students often mention improvements in job-related skills,
such as communication and problem-solving. For example, a
participant stated, "I coordinated a community project,
received feedback from my supervisor on my time
management, and improved my task execution ability in the
next stage." However, there were some exceptions where
participants described low-quality internship experiences,
repetitive tasks, and a lack of meaningful feedback, resulting
This highlights the

importance of high-quality, structured social practice in

in minimal learning outcomes.
cultivating employability. Based on the current situation in
Chongqing, the data on "lack of work experience" in
institutional reports (59.36%) is consistent with students'
understanding that experience is the main obstacle to

obtaining a job, emphasizing the importance of practical
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skills

Participating in structured social practice can help students

development in this socio-economic context.
bridge the gap between academic knowledge and real-world
employment skills, making this pathway systemically
relevant.

Students often describe social practice as a 'reality check’,
helping them clarify their career preferences, understand role
and build

environments. Some participants reported that practice

expectations, confidence in unfamiliar

reduced occupational ambiguity and improved self-efficacy,

while others experienced a discrepancy between

expectations and reality and needed to adjust their strategies
to adapt. Evidence from NVivo code, such as clarity of
professional and

identity,  self-efficacy/confidence,

adaptability under constraints, indicates that many students

reported clearer career goals after social practice experiences.

A participant shared, "During my internship, I realized that I
enjoy marketing, which I had never considered before. After
receiving positive feedback from my supervisor, I feel more
confident about working in this field." In contrast, some
students found their experiences frustrating. One participant
mentioned, 'l thought I would like accounting, but these
tasks are repetitive and I don't see how they relate to my
future career,’ which illustrates how practice can clarify
career paths or lead to career reassessment. The triangulation
of public data such as graduate job satisfaction (86.29%) and
main job relevance (71%) shows that in Chongqing's
practice oriented environment, career fit and satisfaction are
measurable and significant, further confirming that practice
based

confidence.

experience contributes to career clarity and

Social practice also expands students' weak connections and
bridge networks, involving supervisors, colleagues, and
community stakeholders, providing avenues for obtaining
career information, recommendations, and visibility of
opportunities. Many participants reported that mentors
provided advice on the recruitment process, or their
internship environment became a gateway for interviews and
job opportunities. Evidence of NVivo code, such as network
extensions, access to job information, and opportunity
links/recommendations, suggests that students have
established valuable professional networks in social practice.
Recruitment activities (39.43%) and campus enterprise
cooperation  (25.16%) that and

indicate institutional

organizational interfaces are key entry points for

employment opportunities[6]. This supports the concept of
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social capital, where interpersonal and mentor relationships
Although the data

suggests that these channels have influence, qualitative

can promote career opportunities.

interviews help explain the underlying mechanisms driving

these connections.

4.4.Discussion

The research results should first be understood from the
structural conditions of the rapidly increasing supply of
graduates in Chongqing, which intensifies early career
competition and enhances the perceived value of practice
based ability development. Official statistics show an
increase in higher education institutions and the number of
graduates, while institutional evidence suggests that lack of
experience and competition are the main barriers to
employment. In this environment, social practice not only
becomes an educational activity, but also a transitional
mechanism connecting education and work.

Only when practice provides real tasks and structured
feedback can human capital gains be achieved, and the
results show that participation alone does not generate
employability; On the contrary, skill development occurs
when students participate in meaningful tasks and receive
evaluation feedback that allows for iterative improvement.
This supports the explanation of the learning process of
practice: skills related to employability are developed
through performance correction and internalization of work
norms rather than exposure. The actual meaning is that
despite formal participation, poorly structured resettlement
may result in minimal development returns.

Social practice helps to improve employability, enabling
students to test their expectations based on real career
environments and build clearer career self understanding.
Through reflection on success, difficulties, and mismatches,
students develop confidence, adaptability, and career clarity.
These psychological resources help explain why subjective
job fit and satisfaction remain the core of employment
outcomes in practice oriented systems|[7].

Overall, these findings support a comprehensive explanation:
human capital promotes performance, psychological capital
maintains career agency, and social capital promotes
opportunity acquisition. The weaknesses of any approach
will limit the improvement of employability, which means
that

effective must

task

practice design simultaneously

coordinate structure, reflection, and external
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participation.
Conclusion
This study suggests that social practice shapes the
employability of college students through a multi

mechanism process rather than a single skill effect. In the
context of Chongqing, employment ability is developed
through the following ways: (1) forming ability through real
task participation, (2) forming identity and confidence
A3)

opportunities through network expansion. Therefore, this

through reflective experience, and obtaining
study redefines social practice as a structured transitional
process that links higher education participation with labor
market entry.

6.2.Impact on Higher Education Management

The research findings indicate that universities should
prioritize the quality of practice over the quantity of
participation by defining competency goals, embedding
feedback cycles, and formalizing reflective learning. In
addition, institutions should manage practice as a
coordinated system involving supervisors, students, and
external organizations, ensuring that internships bring both
learning and opportunities[8]. Finally, a fair distribution
mechanism is necessary so that employment benefits are not
limited to students with previous advantages.

6.3.Policy implications

At the policy level, the employment plan for graduates
should go beyond the number of employed individuals and
include quality indicators such as mentor intensity and
learning outcomes. Regional coordination between
universities and employers can stabilize practical channels,
while youth employment policies should combine ability
development with recruitment channels to address barriers
related to experience.

Limitations and Future Research

This study provides an analytical summary explanation, but
still relates to the institutional and labor market environment
in Chongqing. The dependence on participants' perceptions
introduces subjectivity, and triangulated institutional data
contextualizes causal relationships rather than verifying
them. Therefore, the research results explain the mechanism,

but cannot estimate the size of the effect or the strength of

16

causality.

Future research should compare regions with different
opportunity structures, use mixed methods to quantify
mechanism relationships, and develop measurable quality
indicators for practice. Vertical design will further elucidate
how employability capital accumulates in multiple practical

experiences and early stages of career development.
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Agricultural greenhouses are usually located in the suburbs or remote areas away from towns, and
generally speaking, the cost of transmission and power supply is high, and some remote areas do not even
have electricity supply. However, traditional greenhouses contain many different electrical equipment and
facilities, and a stable power supply is essential for the normal, economical and efficient operation of the
Greenhouse farming;  greenhouse. Modern agricultural greenhouses also need to be equipped with complete lighting systems,
Photovoltaic system; temperature and humidity control systems, ventilation systems, carbon dioxide concentration control
Stochastic processes; systems, irrigation sprinkler systems, etc., which are difficult for traditional greenhouses to achieve
smoothly. Traditional greenhouses are usually covered with plastic film, which usually needs to be
MATLAB simulation; replaced every year, and the discarded plastic film does not meet the requirements of energy conservation
and environmental protection. The problem of "thermal insulation" in greenhouses has also been plaguing
greenhouse growers. From the perspective of planting cycle, traditional greenhouses are generally only

planted twice a year, and the economic benefits are limited.

Under the limitations of fossil energy and the pressure of

1.Solar Power Systems: Background and

environmental protection, most countries in the world have

Significance increased their support for the development of green new

and renewable energy. Especially since the beginning of the
1.1.Background of solar power generation 21st century, the demand for energy in countries around the
system world has been growing. The installed capacity of renewable

Energy has always been the driving force and source of the energy power generation in Germany, Denmark and other

survival and development of human society. With the countries has reached a high level. In order to promote the

continuous development and progress of society, fossil development of renewable energy, countries not only
investment in the research and

continue to increase

energy reserves are also increasingly depleted. According to

official statistics, China imported 150 million tons of crude development of renewable energy technology, but also take

oil last year alone. At the current rate of consumption, measures at the legislative and policy levels to support the

China's existing energy reserves can only last for 50 years at development and utilization of renewable energy and
accelerate its development, it an

making important

most. Fortunately, with the continuous advancement of

science and technology, mankind has discovered a variety of alternative energy source for energy diversification, climate

new energy sources such as nuclear energy, geothermal
energy, tidal energy, wind energy, and solar energy. Under
the limitations of fossil energy and the pressure of
environmental protection, countries around the world have
stepped up their efforts to support the development and

utilization of these green renewable energy sources.

change and sustainable development.

Considering many factors such as energy supply, solar
energy is undoubtedly an ideal green energy source for
sustainable development. At the same time, solar energy is
about to become one of the most important energy sources in
the 21st century. Solar energy is the energy radiated by the

sun into space, which is the energy produced by continuous
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Inuclear fusion reactions inside the sun. The solar energy that
reaches the Earth's surface is about 82x100,000 kilowatts,
and the energy density is about 1 kilowatt/square meter.
Solar power generation is mainly divided into thermal power
generation and photovoltaic power generation. Due to its
wide distribution, inexhaustible availability, safety and
cleanliness, solar energy has gradually become an ideal new
generation of renewable energy for mankind, and it is the

energy that humans can ultimately rely on [1].

1.2.Importance of solar power generation
system

Solar power generation is one of the important forms of
solar energy utilization, which directly converts solar energy
into electricity. Among the various power generation
methods, photovoltaic power generation is the mainstream.
Photovoltaic power generation converts the light energy that
hits the solar cells directly into electrical energy output.

In order to encourage the development and utilization of
solar technology, governments around the world have
actively formulated various preferential policies to promote
the development of solar photovoltaic power generation. In
1996, with the support of the U.S. Department of Energy,
the U.S. government launched the "Photovoltaic Building
Program" with an investment of $2 billion. In 1997, the U.S.
government took the lead in announcing the launch of the
"Million Solar Roof Program". In 2002, the total production
capacity of photovoltaic cells in the United States reached
112.9 megawatts. The plan aims to reduce the cost of
electricity generation to 7.7 cents per kWh by 2010, reduce
CO2 emissions by 3.511 million tons per year and create
71,500 new jobs. The program is currently approved by the
California Department of Implementation[2]. The Japanese
government announced the "Sunshine Plan" as early as 1974
and proposed the "New Sunshine Plan" in 1993, aiming to
promote the comprehensive and long-term development of
solar energy research programs. Japan has successively
issued a series of regulations on incentives for the research
and application of renewable green energy such as solar
energy, which has greatly promoted the development and
application of Japan's photovoltaic industry. In 2002, Japan's
total photovoltaic cell production reached 254 megawatts,
ranking first in the world with a growth rate of 48.6%. It is
planned that by 2010, more than half of the new residential

roofs will be equipped with photovoltaic solar systems. The

18

German government is one of the first and most active

countries in the world to advocate and encourage
[3]. 1990, the

government took the lead in launching the "Thousand Roof

photovoltaic applications In German
Solar Program". In 1993, Germany took the lead in
implementing the "Thousand Roofs Plan" supported by
government investment and approved by power companies,
and expanded to the "Rooftop Photovoltaic Plan" in 2001. In
1998, the
"100,000 PV Roof Plan" and developed dedicated PV

modules integrated with buildings. The "100,000 solar roofs

German government further proposed the

plan" was implemented in January 1999. The Renewable
Energy Act promulgated by the German government came
into force on April 1, 2000. In addition, Italy, India,
Switzerland, France, the Netherlands, and Spain have similar
programs and are investing heavily in technology research
and development and accelerated industrialization [4].

From a global perspective, photovoltaic power generation
has completed the initial research and development and
large-scale application demonstration stage, and is currently
developing in the direction of mass production and
large-scale application. It has evolved from a small power
supply to today's grid-connected power generation to serve
the public power system. Its range of applications also
covers almost all areas of electricity consumption. In
addition, photovoltaic centralized power generation and
photovoltaic buildings have developed rapidly and gradually

become the main force in the market.

1.3. Overview of solar power generation system

Solar power generation systems are a new type of power
generation system that uses the photovoltaic effect of
semiconductor materials to directly convert solar radiation
energy into electricity. The so-called photovoltaic effect
refers to the phenomenon that after an object absorbs light
energy, the distribution state and concentration of
non-conductive carriers inside it change, resulting in current
and electromotive force.

A key component of this technology is the solar cell. Solar
cells can be encapsulated and protected in series to form a
large area of solar cell modules. Combined with power
controllers and other components, photovoltaic power
generation devices can be formed. The advantage of
photovoltaic is that it is less

power generation

geographically restricted because the sun shines on the earth;
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Photovoltaic systems also have the advantages of safety and
reliability, no noise, low pollution, no fuel consumption, no
need to erect transmission lines, local power generation, and
short construction period.

Light energy conversion equipment, or photovoltaic cells, is
a device that uses the photovoltaic effect to convert light
energy into electricity. At present, the photovoltaic
conversion devices widely used in photovoltaic power
generation projects are mainly silicon photovoltaic cells,
including monocrystalline silicon, polycrystalline silicon and
amorphous silicon cells. The production technology of
monocrystalline silicon photovoltaic cells has matured and
has entered the stage of large-scale industrial production.
Now we use crystalline silicon as an example to describe the
photovoltaic power generation process. As shown in Fig. 1,
N-type silicon is obtained after phosphorus doping of P-type
crystalline silicon to form PN junctions. When the light hits
the surface of the photovoltaic cell, some photons are
absorbed by the silicon material. The energy of the photons
is transferred to the silicon atoms, causing electrons to
transition into free electrons, which collect on either side of
the PN junction, creating a potential difference. When the
external circuit is turned on, under the action of this external
voltage, the current will flow through the external circuit to

produce a certain output power.

BEE Electrode
RHMIE  Reflection -Proof Film

nBEEME N-type Semiconductor

pRH¥EHMW P-type Semiconductor

R
LOAD

©

iR Electrode

Fig.1. Principle of the photovoltaic effect

2.Modeling and simulation of solar
generation systems

power

2.1.Solar array modeling

The basic characteristics of solar cells can be expressed in
terms of the relationship between current and voltage. The
relationship between current and voltage also depends on a

range of other parameters, especially those related to the
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intensity of sunlight on the solar cell surface and the
temperature of the cells.Figure 2 shows the equivalent

circuit of an ideal photovoltaic cell.

R.
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Fig.2. Photovoltaic cell equivalent circuit

It consists of series and parallel resistors, diodes, and photo
generated current sources. I <sub>ph</sub> is the photogenerated current.
When the light intensity is constant, it can be equivalent to a constant current source because
the photogenerated current does not change with the working state of the photovoltaic cell.
When the two ends of the photovoltaic cell are connected to the load, the voltage at the load
side acts on the PN junction, generating a current I<sub> L</sub> opposite to the direction of
the photogenerated current. 1he€ series equivalent resistor R<sub>
s</sub> represents the obstruction of current flow in the battery, and its value depends on
the PN junction depth, semiconductor material purity, and
contact resistance [5]. The larger the series resistance, the
greater the line loss, and the lower the output efficiency of
the photovoltaic cell. The bypass resistor R<sub> sh</sub> is
inversely proportional to the battery's floor leakage current. The relationship between the

output voltage and current of the photovoltaic array is as follows:

q(U+IR )

Sl 2 U+IR;
I = Ijlh — ID (C AkT =

Rsn

-1) -

In the formula, A is the ideal coefficient of the diode, the
Boltzmann constant k=1.38x10"2J/K, g=1.6x10""* C is the

electron charge; 0 is the temperature, R <sub>sh</sub> and
R<sub> s </sub> are the parallel and series resistances,
respectively. Since the photogenerated current I<sub>
ph</sub> is proportional to the instantaneous light intensity of the photovoltaic cell E
<sub>Tp </sub>, A will change +0.1% with increasing
temperature when the temperature zero point is 298K (25)
[6]. Therefore:

Lyp = 5.46 X 1073 Epp[1 + 0.001(T - 298)] (3-2)

Assuming E = 100 Mw/cm?* the temperature of the entire
unit is 30°C higher than the air temperature. Find the

temperature expression of the device:
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T =T, + 0.3E x 1000 (3-3)

By establishing the equation system through the above
formula, the ideal output characteristics of the photovoltaic
array can be obtained.

Establish a simulation model based on the equivalent circuit
of photovoltaic modules. Figure 3 shows the packaging

model diagram of photovoltaic modules.

MT
lout |a
HR
Grond |o
Vb
PV

Fig.3. Photovoltaic cell packaging model diagram

In the above figure, T is the battery temperature, R is the
light intensity, and V and I are the output voltage and output
current of the photovoltaic array, respectively. This is a
universal PV module packaging model. By inputting
the I-V

under different

different parameters inside the
and PV

conditions can be simulated. Fig. 4 shows the simulation

component,
characteristics characteristics

model of the output characteristics of photovoltaic modules

[7].
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Fig.4. Solar PV module simulation model
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Fig.5. SOutput characteristic curve of a photovoltaic array

The photovoltaic cell model was simulated using the
MATLAB environment. At this time, the light intensity is
100Mw/cm? ¢ the atmospheric temperature is 25°C. As
shown in Fig. 5, curve 1 is the simulation result of the output
voltage-current characteristics of the photovoltaic array, and
curve 2 is the simulation result of the output power-voltage

characteristics of the photovoltaic array [8].

2.2.Analysis of solar
generation technology

greenhouse power

There are many types of traditional greenhouses, which can
be classified according to roof truss material, lighting
materials, appearance and heating conditions, such as:
plastic  greenhouse, Boer greenhouse; single-body
greenhouse, multi-span greenhouse; single-roof greenhouse,
unheated

multi-storey greenhouse; heated greenhouse,

greenhouse, etc. The typical structure is shown in Fig. 6 [9].
A ™M M N
l 7. I ]
B [ |
L1 L 1]

|
Figure.6. Typical structural form of a traditional greenhouse
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The disadvantages of traditional greenhouses are as follows:
Not suitable for long-term use,Greenhouses covered with
plastic film usually need to be replaced every 1 to 2 years,
which increases maintenance costs. At the same time, the
replaced and discarded plastic film will cause secondary
pollution and does not meet the requirements of energy
conservation and environmental protection.

Various environmental parameters in the greenhouse are
controlled to prevent too

plants from growing

slowly.Traditional greenhouses have poor control over
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parameters such as temperature, humidity, and light, which
affects the growth rate of plants. The temperature in the
greenhouse in summer is too high, which prevents many
vegetable varieties from growing properly. Poor greenhouse
insulation performance in winter also affects the
cross-season growth of many crops [10].

High

performance.Greenhouses are an important means

energy consumption and poor environmental
for
farmers to increase their yield and income. However, many
parts of China have large temperature differences throughout
the year, as well as large temperature differences between
day and night. In order to ensure the normal growth of
various crops, a variety of methods need to be used for
constant temperature control. When the temperature is low
in winter, some areas use the method of burning coal in the
greenhouse to heat up, but this not only consumes resources
but also pollutes the environment; When the temperature is
high in summer, it is necessary to cover the greenhouse with
a sunshade net and ventilate it with a fan. In remote areas,
there is a lack of mains electricity, and the power supply of
various equipment in the greenhouse mainly relies on diesel
engines, which consumes both traditional resources and
lacks environmental performance.

In view of the many shortcomings of traditional greenhouses,
the introduction of solar power generation technology into
the greenhouse system can not only solve the power supply
problem of greenhouses and increase yield, but also
establish of

environmental protection, and shape the ecological and

an image energy conservation and

environmental protection concept of new modern
agricultural vegetable greenhouses [11].

With the development of building-integrated photovoltaic
(BIPV) technology, photovoltaic power generation systems
are combined with greenhouses to give full play to the
advantages of photovoltaic systems and make up for various
defects and shortcomings of traditional greenhouses.

When

combined with the greenhouse, it not only provides the

the photovoltaic power generation system is
required electricity for the greenhouse, but more importantly,
the photovoltaic power generation system is fully integrated
into the architectural design concept of the greenhouse. Its
functional parameters are indispensable for greenhouses and
are also an important part of building a new concept of green
ecology.

The photovoltaic modules used in photovoltaic greenhouses

need to be integrated into the greenhouse building materials,
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completely replacing the original building materials, rather
than simply being attached to the original building. From a
structural point of view, photovoltaic modules comply with
various building codes, and many factors such as technology,
practicality, aesthetics and safety are fully considered at the
beginning of planning and design.

Photovoltaic modules need to have light transmission. While
they generate electricity, they need to ensure that greenhouse
plants receive the necessary light and block some of the
harmful light, such as ultraviolet rays. Photovoltaic systems
can ensure the light intensity and duration required by plants,
promote the growth of various plants in the greenhouse, and
increase their growth rate. In addition to powering various
conventional and automated monitoring facilities in the
greenhouse, the photovoltaic system can also provide LED
auxiliary lighting to promote plant growth and solar energy
for various insect repellent and insecticidal facilities.
Photovoltaic greenhouses need to have the characteristics of
heat preservation, ventilation and convenience. On the one
hand, the photovoltaic module itself can block part of the
excess sunlight from entering the greenhouse, play a role in
shading and energy saving, make the greenhouse warm in
winter and cool in summer, suitable for plant growth; On the
other hand, photovoltaic modules can convert the received
solar energy into electricity required for greenhouses,
playing a green, environmentally friendly, economical, and
efficient role. Since the greenhouse itself has requirements
for ventilation, light transmission and other functions,
photovoltaic greenhouses need to meet the needs of
ventilation irrigation, spraying, heat dissipation, sealing and
insulation, temperature and humidity regulation, carbon
dioxide concentration adjustment, plant pollination and
natural ecology.

Photovoltaic greenhouse systems must be efficient and
economical. It not only powers various necessary facilities
in the greenhouse, but also meets the daily electricity needs
of greenhouse growers. For large-scale photovoltaic
vegetable greenhouses, it can not only solve their own
electricity problems and save related costs, but also transmit
excess electricity to the national grid. In addition to the
original agricultural greenhouse construction subsidies and
related agricultural subsidies, you can also enjoy national
and local government subsidies, such as photovoltaic power
generation subsidies for distributed photovoltaic power
plants and income from electricity sales to power companies.

In addition, photovoltaic greenhouses have good energy
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conservation and emission reduction effects and high
environmental benefits. They avoid environmental pollution
caused by the use of traditional energy sources and reduce
the cost of emission reduction, pollution control and
environmental protection. Its economic, environmental and
social benefits are very considerable. At the same time,
photovoltaic greenhouses can also be built into modern
agricultural ecological demonstration parks integrating

production, environmental protection, demonstration
education and tourism. The photovoltaic greenhouse is
designed to have a service life of not less than 25 years, high
quality and good safety [12].

the

characteristics and functional needs, as well as the scale and

According  to geographical location, regional
form of photovoltaic greenhouses, photovoltaic greenhouses
can be divided into the following categories:

Independent photovoltaic greenhouse:In areas where power
supply is insufficient or non-existent, small greenhouses
often use freestanding photovoltaic greenhouses. Its working

principle is shown in Figure 7.

AC Load

Controller

ale

DC Load

Inverter —1 DC Load

Solar module array

Figure.7. Schematic diagram of an independent photovoltaic
greenhouse

The system is mainly composed of transparent photovoltaic
off-grid

inverters, etc. The photovoltaic module converts sunlight

modules, photovoltaic controllers, batteries,
into direct current, and the photovoltaic controller controls
the charging and discharging of the cells. The PV controller
can directly provide DC power output to the greenhouse DC
load, or convert the DC power into 380V/220VAC AC
power through an off-grid inverter to power the greenhouse
AC load.

Grid-connected photovoltaic greenhouse:In areas with

electricity,  photovoltaic =~ greenhouses are  usually
grid-connected. Grid-connected photovoltaic greenhouses
can be divided into 380V low-voltage side grid-connected
type and grid-connected type that is boosted to 10KV, 35KV
or higher voltage levels by step-up transformers according to

different voltage levels at grid-connected points.Considering
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the application characteristics of photovoltaic greenhouses,
their structural forms generally include single photovoltaic
greenhouses and combined photovoltaic greenhouses, and
the roof forms are oblique ridge and zigzag. Taking a zigzag
roof photovoltaic greenhouse as an example, its structure is
shown in Fig. 8 and Fig. 9 [13].

Photovoltaic modules tempered glass

= e
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Greenhouse main |
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Figure.8. Photovoltaic greenhouse height

transom
Photovoltaic modules i

tempered glass

jena(oet/oo)

Fig.9. Floor plan of the photovoltaic greenhouse
Photovoltaic translucent modules are installed on each
southern slope of the zigzag roof, which can be arranged
continuously or at intervals as needed; The north slope is
fitted with traditional tempered glass and is equipped with
beamed windows. Photovoltaic modules can not only
replace the original building materials, but also serve as
power generation units to achieve true photovoltaic building
integration.

The greenhouse roof structure needs to comprehensively
consider factors such as structural weight and strength, pay
attention to lightweight, comply with local climatic
conditions, and meet relevant design specifications. The
installation combination of photovoltaic modules and
greenhouse structures mainly adopts aluminum profile open
frame structures [14].

The photovoltaic modules installed in the greenhouse must
first meet the various building and technical specifications
related to the greenhouse, as well as the technical
specifications of the photovoltaic system itself. Depending

on the installation site, wind and snow loads will vary, and
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the strength requirements of the components will also vary.
For areas with large wind and snow loads, thicker
double-glazed transmitting modules are usually used as
needed; For areas with low wind and snow loads, thinner
double-glazed translucent components can also be used.
Single-layer glass + transparent TPT modules are also a
viable option. The cell type can be crystalline silicon or
thin-film cell. The structure of the greenhouse photovoltaic

module is shown in Figures 10 and 11.
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Fig.10. Double-layer clear glass photovoltaic module
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Fig.11Single-layer transparent glass photovoltaic module.
One of the characteristics of double glazing components is
light transmission, so different light transmittance can be
customized according to the lighting needs of greenhouses
and different plants. For crops, the 400~520nm (blue light)
and 610~720nm (red light) bands in the solar spectrum are
more suitable for plant growth. The relationship between
solar spectra and plant photosynthesis is shown in Figure 12
[18].

23
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Fig.12. Relationship between solar spectra and plant
photosynthesis

Here are the photovoltaic modules designed according to the
demand of crops for the solar spectrum:For double-glass
modules using thin-film photovoltaic cells, thin-film cells
have good spectral characteristics and are able to transmit
visible light from 400 to 800 nanometers. They can
effectively block UV and infrared rays, preventing UV rays
from causing damage to plants during the day. In addition,
they prevent overheating in the greenhouse and prevent
indoor infrared rays from radiating outward at night,
providing good thermal insulation. Thin-film cells have
good light transmission and can be customized with any
percentage of light transmittance according to needs. At
present, the light transmittance of commercially available
light-transmitting thin film modules is 10%, 20%, and 30%
[19].
For double-glass modules wusing crystalline silicon
photovoltaic cells, they cannot promote plant growth by
increasing the sun's spectral transmittance due to their lack
of spectral properties. Crystalline silicon photovoltaic cells
have the advantages of high power generation efficiency,
low cost of Wp modules, and high installed capacity per unit
area. Its light transmittance can be adjusted and customized
as needed without affecting the light needs of the plants. The

following example illustrates the design selection process.

Conclusion

This

photovoltaic power generation system to complete the

paper analyzes the principle and structure of
modeling and simulation of photovoltaic power generation
the MATLAB/SIMULINK

based on the IV mathematical function

system. In simulation
environment,
relationship of photovoltaic cells, the working principle of

solar cells is analyzed, the simulation model of photovoltaic
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cells is established, and the output characteristics of
photovoltaic cells under different light intensities and
temperatures are studied and analyzed. The simulation
results verify that the output characteristics of photovoltaic
cells are nonlinear, and change with the change of external
environment. The main circuit of the photovoltaic power
generation system is modeled.

At present, the efficiency of photovoltaic power generation
systems is still not ideal and needs to be further improved.
Therefore, it is imperative to enhance the application
of the If the of

grid-connected power generation, independent control,

functionality system. functions
seamless switching of grid-connected/independent working

modes, multi-machine parallel connection, and
multi-machine group control are integrated, it can be
flexibly combined into various application systems, making
them more versatile and multi-functional, thereby improving
system efficiency. In recent years, photovoltaic power
generation technology has become the focus of global
attention, and photovoltaic power generation systems have
been applied on a large scale at home and abroad. Although
this paper conducts in-depth research on some key problems
of photovoltaic power generation system through theoretical
analysis and simulation, there are still many problems that

need to be solved urgently.
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In the context of public policy aimed at enhancing the overall effectiveness of the national innovation
system and building a globally competitive open innovation ecosystem, the problem of enhancing the
effectiveness of innovation ecosystems has attracted increasing attention from the academic community.
This paper, using a coevolutionary perspective, explores the mechanism of coevolution at the micro- and
macro-levels in an open innovation ecosystem. Based on this, using qualitative research methods, it

interprets the key driving mechanisms for enhancing the effectiveness of an open innovation ecosystem in

Open symbiosis;

the Chinese context and analyzes effective ways to enhance systemic effectiveness.

Industrial chain
synergy;

INTRODUCTION

Against the backdrop of profound adjustments in the global
innovation landscape and the accelerated integration of the
digital economy and the real economy, open innovation
ecosystems have become a core vehicle for driving industrial
upgrading and breaking through core technological
bottlenecks. Compared with closed innovation models, open
innovation the resources and

ecosystems integrate

capabilities of heterogeneous participants (enterprises,
universities, research institutions, governments, etc.) to
achieve cross-entity, cross-domain, and cross-regional flow
of innovation elements. Their efficiency improvement
directly relates to national innovation competitiveness and
China,

leveraging its massive market advantage, complete industrial

sustainable industrial development capabilities.
chain layout, and continuously strengthened policy support,
has formed a unique development path in the construction of
open innovation ecosystems. However, current research is
mostly qualitative, lacking systematic quantitative data
support, resulting in insufficient concreteness and specificity
in the demonstration of co-evolution mechanisms, efficiency
and effective

drivers, improvement paths within the

ecosystem. Therefore, this paper focuses on the core
research need of "Mechanism Analysis of Open Innovation
Ecosystem Efficiency Improvement," centering on three
core arguments: "co-evolution mechanism, driving factors,
and path effectiveness." It supplements quantifiable and
authoritative empirical data from four dimensions: macro
environment,  micro-entities, and

industry  cases,

international  comparisons, constructing a  research
framework of "qualitative analysis + quantitative support.”
The implementation of this data enhancement plan aims to
address the shortcomings of insufficient data support in
existing research, accurately verify the unique advantages
and efficiency improvement patterns of China's open
innovation ecosystem, and provide data references and
empirical evidence for subsequent optimization of the
innovation ecosystem layout and improvement of the policy

support system.

1. Literature Review

In the 1990s, the rise of American industry and the success

of Silicon Valley continually stimulated the development of
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innovation systems theory, ultimately leading to the
formation of innovation ecosystem theory. A 2004 research
report by the U.S. President's Science and Technology
Policy Board emphasized that U.S. leadership in technology
and innovation depends on a "vibrant and dynamic
innovation ecosystem."

Moore first systematically described business ecosystems[ 1],
and Adner and Kapoor pointed out[2] that an innovation
ecosystem enables firms to create value that no single
company could create alone[13]. An innovation ecosystem is
a complex system that includes actors such as "government -
industry - universities - research institutes - finance -
intermediaries - users," as well as the ecological innovation
environment, and is aimed at enhancing the results of
scientific and technological innovation and integral
competitive advantages[3]. It has become the fourth driving
force of innovation after market forces, collective forces,
and digital social forces[4]. The theory of the open
innovation ecosystem is the result of the integration of the
concepts of "open innovation" and "innovation ecosystems."
The concept of "open innovation" was first proposed by
Chesbrough[5],

companies, found that companies with relatively weak

who, comparing American technology
internal R&D capabilities that actively engage external
resources often demonstrate higher innovation performance
than companies with strong internal R&D competencies.
have blurred the of
the
integration of internal and inter-firm innovation resources
the

commercialization of results[4]. Leon defined an open

Digital technologies boundaries

industries, organizations, and products[6], and

helps reduce innovation costs and accelerates
innovation ecosystem as an ecosystem whose participants[7],
sharing a common culture, continuously conduct activities
within the framework of open innovation[8].

Domestic researchers primarily rely on the theory of
network structures, analyzing at the micro level[9] factors
the

ecosystem at various stages of the innovation process[10],

influencing development of an open innovation
the formation of digital transformation ecosystems, as well
the role of the

ecosystems[11].

as key state in open innovation

2.Coevolution Theory

Coevolution theory originates in biology and describes the

dynamic process of mutual influence and co-evolution

between two or more species coexisting in a common
environment. The theory has subsequently been applied to
studies of strategic alliances and innovation systems. Moore
is considered a proponent of the coevolutionary approach[1],
viewing the coevolution of participants as a central concept
in business ecosystem theory. Coevolution theory provides a
dynamic, spatio-temporal analytical framework for studying

innovation ecosystems.

2.1.Coevolution and the Emergence of
Heterogeneous Participants at the Micro Level

Innovation activity reflects the degree of activity of
innovative actors; only by stimulating them to engage in
sustained research can we ensure the constant iteration of an
ecosystem, its adaptation to external changes, and the
maintenance of long-term innovative capacity. Innovative
activity is determined by two factors: the continuous
emergence  of their
co-evolution[ 14][15].

High-potential innovative entities, by overcoming growth

heterogeneous  actors  and

stages, facilitate the ecosystem's transition from a low to a
higher level of development. While previously open

innovation ecosystems relied primarily on large
transnational corporations as a core, the development of
digital technologies has increased the heterogeneity of
innovative entities, and small technology companies
(especially Chinese enterprises in the "specialized, precise,
unique, and innovative" category) are becoming the main
drivers of innovation.

Large technology companies are strong in production and
market entry, while small technology firms are flexible and
have low trial and error costs. Their collaboration allows for
the effective sharing of innovation risks, and once they reach
maturity, they can become the primary drivers of innovation.
In technologies, large companies can integrate developments
through acquisitions or partnerships, achieving co-evolution
among ecosystem participants.

Unlike Western ecosystems, where core companies are
primarily focused on their own interests, Chinese
state-owned corporations and large private technology firms
often have a mission to overcome bottlenecks in critical
technologies and ensure scientific and technological
sovereignty, playing a key role in China's open innovation

ecosystem.

Collaboration | In 2023, there were 23,000 collaborative
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Scale

innovation projects between Chinese
central state-owned enterprises (SOEs) and
SMEs, driving over 150,000 SMEs to
participate in supply chain support. Large
technology companies (such as Huawei and
Tencent) have empowered over 500,000
SMEs through an "open-source platform +
ecosystem cooperation" model, with 70%
of these SMEs achieving R&D efficiency
30%

Supervision

improvements of over (Source:

State-owned  Assets and
Administration Commission of the State
"Report High-Quality

Development of Central Enterprises 2023").

Council, on

State-owned  Assets Supervision and

Administration Commission of the State

Council).

Mergers and
Acquisitions
(M&A)

Cooperation

and

From 2021 to 2023,
of M&A cases

sector,

large enterprises
accounted for 62% in
China's

concentrated in the semiconductor, artificial

technology primarily
intelligence, and biomedicine fields. After
M&A, the technology commercialization
cycle for SMEs shortened by an average of
1.8 years, while the R&D costs for new
products for large enterprises decreased by
an average of 24% (Source: Tsinghua
Research Center, "2023 China Technology
M&A Market Report").

Contributions
from
Specialized,
Refined,

Innovative

and

Enterprises

By the end of 2023, the average R&D

intensity of specialized, refined, and
innovative "little giant" enterprises reached
6.8%, 4.9 times the national average for
large-scale industrial enterprises (1.38%).
They held over 1.3 million patents, with
invention patents accounting for 34%, and
undertook 8,000

research projects (Source: Data from the

over national-level

Ministry of Industry and Information
Technology).

Table.1.Collaborative data for large, medium and small

enterprises

2.2.Macro-Level Co-Evolution Driven

Environmental Optimization

by

The innovation environment is the external conditions that
provide actors with resources, information, and technologies.
The of the the

macroenvironment is a more complex research question [4].

co-evolution ecosystem  and
Each country's innovation activity is rooted in its specific
context, forming a unique innovation ecosystem.

In the new era, the influence of the external environment on
open innovation ecosystems has become more profound than
ever. China's open innovation ecosystem is built not on
principles of control or dominance, but on the ideas of
openness, inclusiveness, and the values of co-creation,

co-construction, and co-sharing, which facilitates the
attraction of global innovative resources[16].

China possesses a unique set of advantages: a vast market,
social stability, a favorable cultural and educational
environment, an improving legal system, an improving
business environment, a developed digital infrastructure, and
open high-tech manufacturing and financial services.[12]
Although China lags behind developed economies in a
number of key technologies, it has significant advantages in
market scale, government support, and the completeness of
its supply chain, which is particularly evident in industries

such as semiconductors, electric vehicles, and solar energy.

Core
Enterprise
Technologica
1
Breakthrough

S

From 2021 to 2023,

state-owned enterprises (SOEs) achieved

Chinese central

breakthroughs in 247 key core technologies

in "bottleneck" technologies, covering

fields such as semiconductor equipment,

high-end chips, and aero-engines. In 2023,

central SOEs were granted 126,000
invention patents, a year-on-year increase
of 18.7% (Source: Data from the

Industrial China is the only country in the world with
Categories all 41 major industrial categories, 207
and Market | medium categories, and 666 minor
Demand categories in the United Nations' industrial

classification (Source: National Bureau of
Statistics, 2023 data). In 2023, China's
R&D expenditure reached 3.39 trillion
accounting for 2.55% of GDP,

maintaining double-digit growth for 10

yuan,

consecutive  years. Enterprise = R&D
investment accounted for over 76% of this
(Source:  Ministry of Science and

Technology, "2023 National Science and

Statistics

Technology Expenditure
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Bulletin").

Digital
Economy

Scale

In 2023, China's digital economy totaled
55.6 trillion yuan, accounting for 48.8% of
GDP. The added value of the core digital
economy industries accounted for 10.2% of
GDP. The number of internet users reached
1.079 billion, and mobile internet users
1.03 Dbillion (Source: China

of and
Communications "China

Digital Report

reached
Academy Information
Technology,
Economy Development
(2024)"), providing the world's largest user

base for "Internet+" innovation.

"2023

Communications

Bulletin the

providing

Statistical on

Industry™),

technical  support for  collaborative

innovation across the industrial chain.

In terms of
business
environment

ranking

China ranked 31st globally in the World
Bank's "Doing Business 2023" report, an
improvement of 47 places compared to
2019. From 2013 2023, China

cumulatively reduced 115 items on its

to

negative list for market access, achieving
up of the

manufacturing sector and expanding service

near-complete  opening
sector opening pilots to cover 11 free trade
zones (Source: Ministry of Commerce 2023
Business  Environment

Report).

Development

Regarding
policy
support

From 2021 to 2023, the central government
allocated over 30 billion yuan in special
funds for the development of specialized,
refined, and innovative SMEs, leveraging
over 150 billion yuan in local government
investment. By the end of 2023, a total of
12,000 specialized, refined, and innovative
"little and 98,000

provincial-level specialized, refined, and

giant" enterprises

innovative SMEs had been cultivated
nationwide (Source: Data from the SME
Bureau of the Ministry of Industry and

Information Technology).

Digital

infrastructure

By the end of 2023, China had a total of
3.377 million 5G base stations, accounting
for more than 60% of the global total; the
total number of devices connected to
industrial internet platforms exceeded 800
million, covering 41 major categories of the
national economy (Source: Ministry of

Industry and Information Technology's

28

Table.2.Market size data

3.Effective Paths to Enhance the Efficiency of
China's Open Innovation Ecosystem

In the new development philosophy, the meaning of
"openness" in terms of systems and policies refers more
importantly to the openness of the entire national science
and technology innovation system and mechanism. The
continuous emergence of unforeseen global events and
unstable geopolitical factors, coupled with changes in the
technological competition landscape, poses more long-term
and strategic planning requirements for improving the
effectiveness of my country's open innovation ecosystem.
There are significant differences between the Chinese
government's and the governments of the US and the West's
approach to science and technology openness, which are
also reflected in the core value propositions of the open
innovation ecosystems they have led the construction of.
The US and Western countries often emphasize the
consistency and similarity of values among ecosystem
partners, as well as their own interests and discourse power,
attempting to build an ecosystem with Western values

at its core. They often use alliance or quasi-alliance
strategies to combine non-technical factors such as
geoeconomics, politics, and even security, exhibiting a
strong exclusivity. Examples include the Chip and Science
Act, the US-EU Trade and Technology Committee (TTC),
and the Indo-Pacific Economic Framework (IPEF), all of
which contain strategic containment intentions towards
China. The Chinese government, in its efforts to promote
science and technology openness, is committed to building a
community with a shared future for mankind, promoting
global scientific and technological innovation and
development, actively participating in global science and
technology governance, and driving the formulation and
revision of international science and technology rules. It
advocates for a more just, reasonable, and inclusive
international science and technology governance system,
and emphasizes the value proposition of "openness and
symbiosis" in building an open innovation ecosystem. In a

fully interconnected world, relying on building independent,
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relatively closed innovation capabilities can only provide a "2023  China  Automobile  Industry

temporary competitive advantage. However, by focusing on Development Report").

building an open and inclusive innovation ecosystem that China's intelligent electric vehicle industry

does not seek ownership but rather benefits others, it chain has achieved a supporting rate of over

acquires ecological value, thereby achieving a sustainable 95%, with the Yangtze River Delta and

improvement in the effectiveness of the open innovation Pearl River Delta regions forming a "1-hour

ecosystem. Advanced parts supply circle"; Tesla's Shanghai
China  has formed a  complete manufacturin | Gigafactory had a production capacity of
semiconductor industry chain covering g 750,000 vehicles in 2023, with a
design, manufacturing, packaging and empowermen | localization rate of over 95%, driving more
testing, equipment and materials. In 2023, t than 1,000 upstream and downstream
the scale of the semiconductor industry supporting enterprises, of which small and
reached 1.4 trillion yuan, a year-on-year medium-sized enterprises accounted for
increase of 12.5%. The localization rate of more than 70% (Source: Tesla China

Industrial domestic semiconductor equipment Annual Report 2023).

chain support | increased from 13% in 2019 to 28% in In 2023, China's photovoltaic module
2023, of which the localization rate of core production reached 389GW, accounting for
equipment such as etching machines and 85% of global production; the global
thin film deposition equipment exceeded market share of each link in the
30% (Source: China  Semiconductor photovoltaic industry chain (silicon, silicon
Industry  Association ~ "2023  China Global wafers, cells, and modules) all exceeded
Semiconductor  Industry  Development competitivene | 70%; the R&D investment of photovoltaic
Report"). ss companies increased by 22% year-on-year,
From 2021 to 2023, 18 of the world's top 20 and the conversion efficiency broke the
semiconductor design companies world record for eight consecutive times
established R&D centers or production (Source: China Photovoltaic Industry
bases in China. In 2023, China's Association's "2023 China Photovoltaic

International | semiconductor sector attracted US$12.8 Industry Development Report").

resource billion in  foreign investment, a In 2023, China's photovoltaic product

aggregation year-on-year increase of 9.2%, mainly exports reached US$56.9 billion, covering
invested in advanced  packaging, more than 190 countries and regions
semiconductor materials and other fields worldwide. Among the world's top 10
(Source: Foreign Investment Statistics from photovoltaic companies, 7 are Chinese
the Ministry of Commerce). International | companies, attracting more than 150,000
In 2023, China's sales of intelligent electric Cooperation R&D talents in the global photovoltaic
vehicles reached 9.495 million units, Data field. Among them, the proportion of
accounting for 60% of global sales; the overseas high-end talents increased from
number of patent applications for new 8% in 2019 to 17% in 2023 (Source: Data
energy  vehicles  reached 987,000, from the General Administration of

Industry scale . . .
accounting for 58% of the global total; and Customs and China Photovoltaic Industry

fmd . the installed capacity of power batteries Association).

nnovation
reached 415.4 GWh, accounting for 60.2% Table.3.Semiconductor industry
of the global installed capacity. Companies The long-established open service capabilities of advanced
such as CATL and BYD have a global manufacturing are a key entry point for maintaining a high
market share of over 50% (Source: China level of openness and improving the efficiency of China's
Association of Automobile Manufacturers' open innovation ecosystem in the context of deglobalization.
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The new round of innovation is not in software or the
internet, but in hard technology fields, such as high-end
intelligent manufacturing, humanoid robots, new materials,
new energy, and biomedicine. In the international innovation
arena, a large number of small and medium-sized
technology enterprises are gradually becoming the main
force. These small and medium-sized technology enterprises
are characterized by their small size and dispersed nature,
and will not form a technological monopoly in China.
Instead, they rely on the empowerment of China's advanced
manufacturing industry to achieve mass production. For hard
technology products, achieving mass production through the
manufacturing sector is a crucial link in innovation. For a
new technology to achieve mass production, it faces three
challenges: first, manufacturing complex products on
assembly lines; second, achieving mass production at a
lower cost; and third, and most difficult, the openness of
advanced manufacturing services. While the flexible and
focused nature of small and medium-sized technology
enterprises makes them the main force of the new round of
innovation, their disadvantage is that they must coordinate
resources externally to achieve mass production. Compared
to large technology companies, small and medium-sized
technology enterprises (SMEs) generally lack the financial
resources and capabilities to build their own factories,
relying on outsourcing for manufacturing. This places higher
demands on the service capabilities, cost control, and
openness of advanced manufacturing. These scarce
capabilities are difficult to find in overseas innovation
ecosystems, leading many SMEs to fail due to their inability
to achieve mass production. Over the past decade or so, my
country's advanced manufacturing industry chain has been
continuously strengthening its advantages, enhancing its
ability to serve global innovation, and attracting foreign
technology companies to set up factories in China. Upstream
and downstream manufacturers are also developing
collaboratively and rapidly, resulting in a continuously
strengthening effect of collaborative innovation and the
aggregation of innovation resources across the industry
chain. Internationally renowned technology companies are
seeking suitable advanced manufacturing partners in China,
and China's advanced manufacturing capabilities are being
continuously honed by advanced global technologies,
becoming increasingly open and demonstrating growing
manufacturing advantages. It is becoming a super node in

my country's open innovation ecosystem, establishing more

and more connections with the outside world. Advanced
manufacturing not only has a learning effect but also
exhibits a significant aggregation effect during its
development, attracting advanced technological resources
from around the world and empowering my country's open

innovation ecosystem.

. United States
Index China (2023)
(2023)
89% (Missing
Completeness of 100% (All )
. . . low-to-mid-en
industrial sectors categories) .
d categories)
Manufacturing value
added (trillion US 4.5 2.9
dollars)

30

Table.4.Comparison of market data between China and the
United States
United

Organization, U.S. Department of Commerce data

Source: Nations  Industrial ~ Development

4. Research Conclusions

4.1.Core Research Findings

First, the "three-dimensional support" effect of the macro
environment is significant, laying the foundation for
improving the efficiency of the innovation ecosystem. Data
shows that China's comprehensive industrial system (100%
industrial coverage), continuously growing R&D investment
(RMB 3.39 trillion in 2023, accounting for 2.55% of GDP),
and well-developed digital infrastructure (accounting for
over 60% of global 5G base stations) have constructed a
of

"market-policy-infrastructure[16]." Among these, the deep

three-dimensional support system
integration of the digital economy and the real economy (the
digital economy accounting for 48.8% of GDP) provides an
efficient platform for the flow of innovation factors, while
the continuous optimization of the business environment
(ranking 31st globally) and supportive policies for
specialized and innovative enterprises (cultivating 12,000
"little giant" enterprises) have further lowered the
participation threshold for innovation entities and stimulated
market innovation vitality.

Second, a "co-evolution" mechanism among micro-entities
has taken shape, with collaboration among large, medium,
and small enterprises becoming the core driving force for

efficiency. Data shows that collaborative innovation among
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large, medium, and small enterprises in China has achieved
a scale effect, with 23,000 collaborative projects between
central state-owned enterprises and SMEs. Large technology
companies have empowered over 500,000 SMEs, and 70%
of these empowered SMEs have seen their R&D efficiency
improve by more than 30%. Specialized, refined, and
innovative "little giant" enterprises, as core innovation units,
have an R&D intensity (6.8%) 4.9 times that of large-scale
industrial enterprises, and their invention patent share
reaches 34%, confirming the core value of resource
complementarity and collaborative innovation among
heterogeneous entities. Meanwhile, mergers and acquisitions
of SMEs by large enterprises (accounting for 62%) have
the of

achievements, achieving a win-win situation of '"cost

accelerated industrialization technological
reduction for large enterprises and acceleration for small
enterprises."

Third, "path validation" in typical industries demonstrates
that advanced manufacturing services and open cooperation
are key to efficiency improvement. Data from the
semiconductor, intelligent electric vehicle, and photovoltaic
industries show that a complete industrial chain layout is a
prerequisite for the efficient operation of the innovation
ecosystem — the supporting rate of the intelligent electric
vehicle industrial chain reaches 95%, the global market
share of each link in the photovoltaic industrial chain
exceeds 70%, and the localization rate of semiconductor
equipment has increased from 13% to 28%, all reflecting the
supporting role of industrial chain synergy in innovation
efficiency. At the same time, the positive effects of open
cooperation are significant. China's semiconductor sector
attracts US$12.8 billion in foreign investment annually, and
photovoltaic products are exported to more than 190
the US's

(restricting 347 cooperation projects with China) have led to

countries. Meanwhile, exclusive policies

a 15% increase in the withdrawal rate of foreign-funded
R&D centers, which in turn confirms the superiority of the

open symbiotic model.

4.2.Targeted Discussion

Based on the research findings, the following targeted
the

discussion addresses key issues in improving

effectiveness of China's open innovation ecosystem:

First, targeted recommendations for optimizing the

macroeconomic environment. Although China's

31

macroeconomic support system has taken initial shape,
problems remain, such as uneven distribution of regional
innovation resources and insufficient infrastructure
adaptability in some areas. Based on data, further investment
in digital infrastructure in the central and western regions
should be increased (currently, 5G base stations are mainly
concentrated in the east), the structure of R&D funding
should be optimized, and the proportion of funding for basic
research should be increased (currently, enterprises account
for over 76% of R&D investment, while investment in basic
research is relatively insufficient). At the same time, the
scope of pilot programs for opening up the service sector

should be expanded, market access barriers for SMEs should

be lowered, and the innovation potential of the
ultra-large-scale market should be fully unleashed.
Second, regarding addressing the pain points of

collaboration among micro-entities. Information asymmetry
and uneven distribution of benefits in collaboration among
large, medium, and small enterprises remain core obstacles
to the effective functioning of co-evolution mechanisms.
Based on data reflecting collaborative effectiveness, it is
recommended to establish a national-level cross-entity
collaborative innovation platform, promote the open-source
ecosystem model of companies like Huawei and Tencent,
and establish a benefit-sharing mechanism of "large
enterprises taking the lead, SMEs providing support, and
research institutions providing backing." Simultaneously, it
is crucial to increase targeted support for specialized and
innovative enterprises, focusing on their core technology
R&D (currently, "little giant" enterprises are undertaking
8,000 national-level projects, but there is still significant
room for improvement), and strengthen innovation
collaboration among heterogeneous entities.

Thirdly, regarding the optimization direction of industry
innovation paths. The practices of three typical industries
show that the integrity and openness of the industrial chain
are key to improving efficiency, but different industries have
different pain points: the localization rate of core equipment
in the semiconductor industry is still less than 30%, the
high-end chips in the intelligent electric vehicle industry rely
on imports, and the photovoltaic industry faces international
trade barriers. In response, differentiated policies should be
formulated according to the characteristics of different
industries — the semiconductor industry should increase
investment in equipment and materials R&D, the intelligent

electric vehicle industry should strengthen collaboration
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the

photovoltaic industry should expand diversified international

between chip and vehicle manufacturers, and
cooperation channels. At the same time, the integration of
cross-industry innovation elements should be promoted to
cultivate a composite innovation ecosystem.

Fourthly, we need to rationally consider international
cooperation models. Comparative data on the openness of
innovation ecosystems in China and the US show that
exclusive policies hinder the flow of global innovation
resources and the improvement of ecosystem efficiency.
China should adhere to an "open-symbiotic" innovation
model, further expand the scope of foreign-invested R&D
centers (currently totaling over 2,200), deepen Belt and
Road

covering 65 countries), while simultaneously preventing the

science and technology cooperation (currently
risk of core technology leakage, and building an "open,
controllable, safe, and efficient" international innovation
cooperation system to occupy a proactive position in the

global innovation landscape.

Conclusion

This study, by supplementing data from multiple dimensions
including the macro environment, micro-entities, industry
cases, and international comparisons, systematically
analyzes the mechanisms and pathways for improving the
effectiveness of China's open innovation ecosystem, and
draws the following core conclusions:

First, the improved efficiency of China's open innovation
ecosystem is due to the construction of a three-dimensional
macro support system of "market-policy-infrastructure". The
comprehensive industrial system, continuous growth in
R&D investment and the improved digital infrastructure
provide a basic guarantee for the operation of the innovation
ecosystem. Its supporting role has been empirically verified
by multi-dimensional data.

Second, the co-evolution mechanism of micro-entities is the
core driving force for efficiency improvement. Collaborative
innovation among large, medium and small enterprises, core
breakthroughs of specialized and innovative enterprises, and
mergers and acquisitions among enterprises have formed an
innovation pattern of "resource

Data

complementarity and
the 70%
of SMEs and R&D

average level directly

efficiency  superposition". such as
improvement in R&D efficiency
intensity 4.9 times higher than the

confirm the effectiveness of this mechanism.
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Third,

cooperation are key paths to improve efficiency. Typical

advanced manufacturing services and open
industry data show that a complete industrial chain layout
(with a matching rate of over 95%) and open international
cooperation (attracting foreign investment and covering
exports) can significantly improve the collaborative
efficiency and global competitiveness of the innovation
ecosystem, while exclusive policies will restrict the
realization of ecosystem efficiency.

Fourth, China's open innovation ecosystem has formed a
of

"openness-symbiosis-cooperation" in practice. Compared

unique development model
with the exclusive ecosystem of the United States, it is more
in line with the laws of global innovation resource flow.
However, it still faces problems such as uneven regional
resource distribution, pain points of collaboration among
small and medium-sized enterprises, and shortcomings in
core technologies, which need to be addressed through
targeted policy optimization and mechanism improvement.

The innovation of this study lies in transforming the
qualitative mechanism analysis of open innovation
ecosystems into quantitative empirical research through
systematic data supplementation, thus addressing the
empirical shortcomings of previous studies. The research
findings can provide targeted references for government
departments to optimize innovation policies and for
enterprises to participate in ecosystem construction. Future
research can further focus on the innovation ecosystem
effectiveness of specific regions and industries, combining
panel data to conduct longitudinal analysis, providing more
precise theoretical support and practical guidance for the

continuous optimization of open innovation ecosystems.
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ABSTRACT

As one of the world's most influential schools of piano playing, the Russian school, particularly the

Neuhaus school, holds irreplaceable importance as its core representative. This article focuses on the

Neuhaus school;
Piano performance;

Piano teaching;

teaching in China, concluding that teachers lack theoretical knowledge and practical experience, and

practical application of the Neuhaus school in piano performance and teaching. Through literature review
and interviews, the author analyzes the significant role the Neuhaus school has played in piano

performance to date. Furthermore, the article analyzes existing problems in piano performance and

Practice;
performers over-interpret performances. To address these issues, the author offers feasible suggestions to
promote the healthy development of piano performance and education.
INTRODUCTION

As one of the most famous and influential schools of piano
in the world, the Russian piano school is characterized by its
profound national cultural heritage and rigorous technical
and musical style. They have gradually formed five major
piano schools in terms of artistic and teaching achievements,
namely the Igumnov school, the Gordon-Weiser school, the
Feinberg school, the Neuhaus school and the Nikolayev
school. These five schools have inherited the core spirit of
the Russian piano school and established its position in
world piano performance and teaching [1] . Compared with
the other four major Russian piano schools, the Neuhaus
school has well integrated the rigor of German and Austrian
music, the expressiveness of Russian national music and the
Stanislavsky dramatic performance system. Its core concept
is to "make the piano sing" and to teach according to
students' aptitude, cultivate students' humanistic heritage and
personalized expression. Wang Jia pointed out in her
research that Neuhaus's piano school thought not only plays
a very important role in performance, but also plays a
positive role in teaching [2] .

In conclusion, the Neuhaus school of piano music, by
absorbing excellent and

European cultural concepts

integrating them with its own national music, has an

inseparable connection with piano performance and teaching
worldwide. This article focuses on discussing and offering
suggestions regarding the application and analysis of the
Neuhaus school's theory in modern piano performance and
education, and the problems that have emerged in
contemporary piano education in my country. It is hoped
that readers will grasp and practically apply the theoretical
knowledge of the Neuhaus school, thereby promoting the

healthy development of piano art in my country.

1. A theoretical overview of Neuhaus school

The Neuhaus school, the most representative school of
Russian piano music, centers on the concept of "musical
wholeness and individual expression," emphasizing "sound
as the carrier of emotion" and stressing the importance of
playing heart.

World-renowned pianist Horowitz once said, "Nehaus is the

listening  attentively  and with
soul of Russian piano; his school makes the piano 'speak,
sing,' representing the pinnacle of Romanticism." To this
day, the Neuhaus school's teaching model continues in the
teaching of the Tchaikovsky State Conservatory and the

Saint Petersburg State Conservatory. The Neuhaus school
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emphasizes the control of touch. In terms of basic finger
skills, it emphasizes the weight of the fingers and even the
whole arm, the speed of key press, and the sensitivity of
fingertips. In terms of musical expressiveness, Neuhaus
emphasizes the flexible balance between sensibility and
rationality. When performing a piece, the performer should
be familiar with the score and interpret it according to their
own understanding. It is important to grasp the balance
between technique and emotional expression. [3]

In order to enable students to have a very clear logic in
playing the piano, Neuhaus would explore the control of the
human physiological structure on the physical properties of
the piano itself and the change of tone from the perspectives
of mechanics, anatomy, psychology and other aspects. He
pointed out that "what kind of movement will produce what
kind of force, and what kind of force will produce what kind
of tone" and that the two are mutually restrictive and
developing. If there are problems such as stiff arms and
insufficient finger dexterity when playing, then the sound
produced by the strings will definitely be harsh and heavy;
on the contrary, if you pay attention to the force, speed and
touch of the fingers falling naturally on the piano, then the
tone of the performance will be relaxed and controlled. [4]

In terms of psychology, Neuhaus also emphasized “natural
playing” by using psychological knowledge to summarize
the problems that students encounter when performing on
stage, and to guide students to have a healthy and natural
mindset when playing, so that the sound produced can

resonate positively with the audience. [5]

2. Research Mehods

2.1. Literature Review Method

By reading excellent domestic and foreign journals and
literature, I have concluded that the Neuhaus piano school
not only plays a necessary role in promoting piano
performance, but also provides positive guidance for
students in education, thereby inspiring students to have
innovative thinking and creative inspiration in performance
and teaching. Yang Peilin pointed out in his research that
compared with other piano schools, the Neuhaus school
integrates  different disciplines from different angles,
transforms the musical image from abstract to concrete, and
creates a variety of timbres through arm weight, key speed,

and fingertip sensitivity, highlighting the singing and

35

naturalness of the melody [6] . Liu Xinxin also pointed out
in her research that Neuhaus not only explored the piano
path himself, but also understood music in close connection
with poetry, drama and painting art . At the same time, he
also had different solutions for different students’ mental
states at the time in teaching [7] . Bao Huiqiao said in an
interview with the famous pianist Zalar Berman that
Neuhaus is the most representative of the Russian piano
school. Compared with other schools, the Neuhaus school
pays more attention to the beauty of the sound quality itself
and the romance of the music itself. Of course, Neuhaus not
only analyzed the musical phrases when reading the score,
but also discovered the beauty of the essence of music from
different angles, thus emphasizing a natural and personalized
approach to performance. [8]

Therefore, although the students of the Neuhaus school have
vastly different playing styles, they all share the common
goal of playing naturally, relaxing, and enjoying the music
and the stage. This approach nurtured many pianists in the
20th century, including renowned pianists such as Sviatoslav
Richter, Yakov Zak, and Emil Gilels.

2.2. Interview Method

To further explore the significance of the Neuhaus school of
piano playing in modern piano performance and education,
the author engaged in discussions with Professor Vladimir
Nikolayevich Nekhanko, a People's Honored Artist and
professor at the Belarusian State Academy of Music.
Detailed interview questions are available in Appendix 1. In
the interview, Vladimir Nikolayevich stated: "I believe the
Neuhaus school of piano playing has made a tremendous
contribution to piano performance and education worldwide.
Even in my current teaching, I have consistently followed
the Neuhaus school's principles. Unlike the other four major
piano schools, the Neuhaus school, in terms of both
technical skill and musical expressiveness, is a product of
the academic ideals of European music academies.
Specifically, this means that the performance must strictly
adhere to all the expressive markings left by the composer
on the score, followed by a natural technical performance,
while avoiding over-interpretation. For example, Schubert's

Impromptu Op. 142 No. 3..."
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Fig.1. Schubert Impromptu op142n03 analysis legend

This section is the main body of the piece, strictly speaking
in 2/2 time, and can be roughly divided into three parts. The
first part is a single note in the right hand, which is also the
main theme of the piece. The overall style is lyrical. The
right hand can be divided into two parts: a progression on
the root note and a progression on the middle note.
Therefore, one needs to sing along while playing, but

singing is fluid, and one must also pay attention to the

emotional fluctuations of the expressive terms in each phrase.

These are all necessary preparations for a good performance,
not just a superficial playing. If one doesn't rationally study
the work and the composer's intentions while performing, it
will be difficult to play good music on stage and resonate
with oneself and the audience.

"The Nikolayev school might be better suited for playing
Russian folk music, as their philosophy emphasizes a strong,
resonant sound from finger dexterity on the piano. However,
this is only true for Russian folk music; it might not be as
effective for other composers. The Gordon-Weiser school,
while also emphasizing the score and phrasing, is rather thin
from a sonic perspective, lacking Neuhaus's focus on timbre.
Feinberg, largely a student of Gordon-Weiser, largely
continued his teaching philosophy. The Igunov school excels
at combining classical and romantic elements, but in my
opinion, this isn't beautiful. Composers of each era have
their own rigorous stylistic characteristics. As performers,
we should respect these styles and allow for some personal
interpretation of the score, but only within the acceptable
of the it be

counterproductive. "

range piece's style; otherwise, will
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3. Existing problems in piano performance and
education

3.1.Lack of research on theoretical system

Currently, students lack theoretical knowledge and haven't
explored the theoretical framework of piano schools of
thought. This leads to basic problems such as wrist and arm
pain, finger stiffness, and unstable rhythm during practice.
Many believe playing the piano is simply about plucking the
strings and producing sound, including dynamic contrasts,
and this is largely attributed to the teacher's teaching
methods. In China's piano education system, aside from the
11

universities and teacher training colleges generally suffer

major music conservatories, other comprehensive
from weak theoretical knowledge, including a lack of
understanding of these specific school-based theories among
most teachers.

China is the country with the greatest influence of the
Russian piano school, but many college teachers still use the
"high finger lifting" teaching method. This teaching method
originated from Nikolayev's teaching method, which aims to
enable young students to support their fingers when playing
the piano and maintain the "transparency" of the tone.
Without a sound education system to support it, people will
think that playing the piano should always be done with the
fingers lifted high, regardless of the stage. The finger lifting
technique training itself is correct, but nowadays, for
teachers and students, without multi-dimensional theoretical
knowledge as a foundation, the music played will be lifeless,
like a robot playing the piano, and it will be impossible to

educate students to have the ability to innovate in music. [9]

3.2.Weak fundamentals skills

Fundamental skills are crucial for a pianist. The root cause
of a weak foundation lies in the lack of a solid understanding
and mindset regarding the act of playing the piano—the
questions of "how to play, how well to play, and how well to
play." Currently, most pianists experience nervousness and
fear when performing on stage, largely because they haven't
focused on relaxing their arms and rigorous sight-reading
during independent practice. Especially in my country's
piano education system, most students learn in groups at
institutions. While institutional learning is beneficial for
cultivating musical interest and cultural literacy, most

teachers are not from professional institutions and lack
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systematic academic training. This leads to a lack of mastery
of professional vocabulary and language in their teaching,
resulting in confused thinking among students and only
superficial instruction that doesn't lead to significant

improvement.

the
for

4. The Practical Application Value of
Neuhaus Piano School and Suggestions
Modern Piano Performance and Education

4.1.The practical application value of the

Neuhaus piano school

In terms of fundamentals, the core of the Neuhaus school is
to utilize the weight of the arm to effectively address stiff,
mechanical playing. Regarding touch, Neuhaus believed that
the entire finger should not be used mechanically at the
fingertips, but rather with the three joints of the finger, and
that the sound should not be overly loud at the moment of
striking the key, but rather focused on the propagation of the
sound. In terms of score, strict adherence to the composer's
terminology is essential, using different touches to achieve
different timbres in different phrases. In terms of stage
practice, Neuhaus believed in participating in numerous
concerts and competitions, not just for the sake of
performing, but ultimately to allow performers to achieve a
deeper understanding of the work and a profound
appreciation of life through their performances. Furthermore,
Neuhaus encouraged students to collaborate in chamber
music, piano concertos, and vocal coaching, fostering
intellectual exchange and collaboration to promote the
healthy development of the piano as a discipline for future

generations.

4.2.Suggestions for modern piano performance
and education

By integrating multiple disciplines, a scientific theoretical
system can be established. For piano teachers, when
teaching students piano, they should not only teach
professional knowledge about the piano, but also combine
multiple disciplines such as physics, human biology, and
psychology to gain a deeper understanding of students'
logical thinking and practice in learning the piano. This can
enhance their interest in learning the piano and also play a

positive role in promoting the development of piano studies
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in my country.

For pianists, when performing, they should deeply integrate
the scientific theoretical characteristics of the Neuhaus piano
school to improve their cognitive literacy and ability, pay
attention to the combination of rationality and sensibility, so
as to achieve a higher level of understanding, and at the
same time avoid problems such as excessive virtuosity and
excessive lyricism in performance.

Guided by the Neuhaus piano school, the program provides
a multifaceted analysis of the repertoire. For example,
instruction should cover touch, dynamics, tempo, harmonic
progression, harmonic characteristics, and expressive
terminology when teaching each phrase. Students are
encouraged to participate in concerts and competitions to
understand individual stage presence and to grasp the
psychological state of different students, allowing for
specific problem-solving approaches. This helps students
rationally understand their strengths and weaknesses,
effectively promoting their piano performance development.
Furthermore, the program can incorporate four-hand piano
duets, double piano performances, and chamber music
performances to facilitate interaction and learning between
students and between students and teachers, thereby
enhancing students' aesthetic appreciation and cultural

literacy.

Conclusion

Neuhaus, as the most representative core school of the
Russian piano school, not only greatly benefits pianists in
performance but also provides theoretical support for piano
teachers. Firstly, in the learning process, exploring the core
theories of the Neuhaus piano school helps understand
human anatomy and the principles of piano sound
production. Then, individual training in fundamental skills,
such as rhythm training, touch training, and arm relaxation
exercises, is conducted. Secondly, in performance, emphasis
should be placed on the rigor of the score. A good
performance requires strict adherence to the score. While
adding one's own interpretation, excessive virtuosity and
lyricism should be avoided, ensuring a balance between
rationality and sensibility. Similarly, in teaching, the teacher
acts as a guide on the student's path. This requires the
teacher to possess professional knowledge and adopt
different teaching methods tailored to different students,

promoting a positive future for students' piano learning,
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improving their cognitive abilities and overall quality, and
contributing to the healthy development of the piano as a

discipline.

REFERENCES

1. Shi Yu. (2022). The Formation and Development of the
Russian Piano School. Artist, (01), 139-141.

2. Wang Jia. (2017). A Study on the Characteristics of
Neuhaus's Piano Teaching Ideas and Their Application in
Higher Education Teaching. Shaanxi Education (Higher
Education), (01), 4+6.

3. Guo Cong. (2015). A Study on the Practical Value of
Neuhaus's Piano Teaching Theory. Northern Music, 35(05),
43+45,

4.  Tang Tian. (2006). A brief discussion on the relationship
between the physical properties of the piano and playing
techniques. Journal of Neijiang Normal University, (S1),

273-275.

38

5.

Hu Jingyin & Sun Hao. (2015). Analysis of the
characteristics of Neuhaus's piano teaching philosophy. Art
Appreciation, (03), 246.

Yang, Peilin. (2017). An Exploration of the Teaching
Philosophy of the Russian Piano School. Art Education, (15),
56-57.

Liu, Xinxin. (2002). Heinrich Neuhaus, the founder of the
Russian piano school: his life and deeds. Piano Art, (08),
27-28.

Bao Huiqiao. (2000). The piano is a living "nigger," and the
key question is how you get along with it! -- An interview
with piano master Lazar Berman. Piano Art, (02), 33-36.

Yu Ming. (2024). A study on the application of Russian
children's piano works in piano teaching in higher normal
colleges in my country. Journal of Neijiang Normal

University, 39(03), 86-89.



Research Article

MexpayHapoaHbIi HHCTUTYT
npaBneHns 1
npegnpuHUMaTenbCTaa

International Journal of
Multidisciplinary Research

[JMR

Print ISSN 3105-8884 Online ISSN 3105-8892 February 2026, Vol. 2, No. 2

10.65231/ijmr.v2i2.133
The Scientific Progress of Culture Communication: Opportunities

and Challenges in the Age of Artificial Intelligence

Fang Guo

Belarusian State University,4 Nezavisimosti Ave., 220030 Minsk, Republic of Belarus

KEYWORDS

ABSTRACT

Artificial Intelligence;

Artificial intelligence (Al) technology is deeply reshaping how culture is communicated, creating both
chances to improve efficiency and reach a global audience, but also raising concerns about the loss of
authentic culture and biased algorithms. This work builds a three-part structure — technology
support-culture fit-system regulation—combining Hofstede's cultural dimensions and new institutionalism
to study how generative Al performs in understanding cultural symbols and in cross-cultural storytelling.

An examination of how the ChatGPT model series interprets Chinese traditional symbols shows that

gzzs:;znicaﬁon; current Al systems have limits, like oversimplifying culture (for example, linking the dragon symbol too
Al Interpretation; closely with royal power) and creating logical conflicts (the differing Western and Chinese views of the
phoenix). It also shows that the cultural alignment of GPT-4 in Chinese (68%) is much better than
GPT-3.5 (42%). This research suggests a cultural digital governance approach: creating diverse cultural
knowledge banks, creating cultural sensitivity assessment measurements, and applying graded cooperation
between people and machines. This provides a source for balancing tech progress and cultural heritage.
INTRODUCTION

A 2025 UNESCO study found that 44% of cultural
organizations use Al tools to create content. 67% of those
surveyed believe today's systems risk cultural shallowness
(UNESCO, 2025)[1]. This contradiction shows Al's split
nature in cultural communication. For example, the Palace
Museum's Ancient Paintings Can Talk project used Al to
understand the meaning of the painting, A Thousand Miles
of Rivers and Mountains. This made the overseas exhibit
300% more interactive. On the other hand, Yin &amp; Ocon
(2025) found that ChatGPT only had 59% accuracy in
understanding the cultural meaning of the lotus flower, and
showed serious misunderstandings of Eastern collectivist
values[2].

The scientific progress of cultural communication faces
three concerns: the conflict between standard technology
and cultural differences, the imbalance between algorithm
speed and human depth, and the competition between global
spread and local identity. Traditional ideas can't explain

cultural changes in the age of AL Hofstede's cultural

dimensions can measure differences, but can't capture
cultural movement in a digital setting. Richness of media
also has weaknesses when it comes to generative Al. This
paper creates an interdisciplinary structure to study these
questions: How does Al rebuild the culture communication
chain of making, sharing, and using? How does Al system
performance differ across different cultures? And how can
we create cultural governance that include both progress and
ethics?

1.Digital Expansion of Cultural Dimensions
Theory

Hofstede's cultural dimensions theory offers a quantifiable
basis for cultural adaptation in Al. A test developed by
Masoud et al. (2025) shows that GPT-4 aligns with Chinese
culture on the long-term orientation dimension by 72%. But,
there's a 41% difference with Arab culture on the uncertainty

avoidance dimension (Figure 1)[3]. This finding confirms
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that cultural dimensions theory is useful in the digital age. It
also points to a Western-centric bias in LLMs. All tested
models scored 28 points higher than the global average on

the individualism dimension.

. . GPT-4 || GPT-4 | Llama 2
Cultural Dimensions .
(USA) || (China) || (Arab)
Power Distance 56 78 82
Individualism/Collectivism||89 32 27
Uncertainty Avoidance 41 63 76

Fig.1.Alignment scores of major LLMs in three cultural
regions (Hofstede's CAT test)

2.Cultural Governance from a New
Institutionalism Viewpoint

A comparison by Cai &amp; Yin (2025) shows the cultural
roots of Al governance[2]. It points out systemic differences
between China’s “development first” model (based on
Confucian ethics) and the EU’s liberal “risk prevention”
model. These differences appear in data localization and
algorithm transparency rules. This clash in institutional logic
causes global Al cultural items to face, on average, a
regulatory discount of 23%. This means firms need to invest
more so they can meet different institutional settings.

The concept of isomorphic pressures in institutional theory
helps explain why Al cultural items are becoming similar.
As shown by Zouhir , multinational tech firms often accept
the U.S. FCC standard for their Al content review
systems[4]. This leads to a high misjudgment rate (37%) for
content related to the collective honor values common in
Arab culture. This institutional cultural dominance puts
non-Western cultures in a secondary coding problem in

digital spaces.

2.1.Empirical Analysis

Research Design and Data Sources

his study takes on a mixed-methods approach and builds on
the symbolic interpretation experiment made by Yin &amp;
Ocon (2025)[2]. This study includes these steps:

Text Analysis: Three models, GPT-3.5, GPT-40, and
ChatGPT ol, were selected to assess their ability to interpret
twelve Chinese traditional symbols like the phoenix, dragon,
and lotus. The evaluation criteria included accuracy (factual

correctness), depth (layers of cultural meaning), and logical
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consistency (coherence of explanations).

User Experiment: One hundred and twenty university
students from the United States and China were recruited to
evaluate the cultural acceptability of the Al-generated
content. A seven-point Likert scale was used to measure
indicators such as perceived authenticity and emotional
resonance.

Policy Analysis: Seventeen Al governance documents from
China, the United States, and the European Union were
coded to extract semantic features related to cultural clauses.
Research Findings

GPT-40

demonstrated an accuracy rate of 89% in interpreting the

Variations in Cultural Interpretation Skills:
dragon‘ Ji.” symbol’s representation of imperial power. But
only 11% of the original agricultural meaning of abundant
rainwater was mentioned. All models over-associated the
lotus with Buddhist symbolism (average mention rate of
92%), while neglecting its ethical metaphor of emerging
from the mud unsullied in Confucianism (mention rate of
18%) “ H{ ¥R 8 1M A 4%, This tendency to simplify supports
the finding of Yin &amp; Ocon (2025) that Al systems tend
to adopt explicit symbolic meanings from popular culture
rather than deeper cultural encodings[5].

Cross-Cultural Acceptability Differences: American users

acceptance (M=4.2/7) of
Al-generated interpretations of the Analects than Chinese

showed significantly lower
users (M=5.8/7). An independent samples t-test showed that
the statistically meaningful (t=3.76,
p&lt;0.001). Semantic analysis showed that 31% of the AI’s

explanations of benevolence were framed by the Western

difference was

notion of Christian universal love, which caused cultural
cognitive conflict.

Differences in Institutional Discourse: In Chinese Al policy
documents, words such as security (appearing 217 times)
and development (189 times) were much more frequent than
words such as rights (203 times) and risks (178 times) in EU
documents. This difference in discourse directly affects the
cultural orientation of Al systems. Models trained with
Chinese datasets had a 29% higher accuracy rate on
collectivist values than the international version.

Conclusions and implications

Conclusion

sults of tech assistance: While Al improves the production

efficiency of cultural content by three to five times (for
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example, reducing the design cycle of Jingdezhen ceramic
patterns from two weeks to 72 hours), it also results in a
flattened reading of 38% of traditional cultural symbols .

Effects of Cultural The

individualism/collectivism dimension has the biggest effect

Asymmetrical Dimensions:
on the cultural performance of Al systems ($=0.63,
p&lt;0.001), followed by uncertainty avoidance (B=0.41,
p&lt;0.01).

Path reliance of institutional logic: The current Al

governance framework has cultural embeddedness

characteristics. The Confucian cultural circle is more
inclined to adopt tech standards (such as the *Interim
Measures for the Management of Generative Al Services* in
China), while the West is more dependent on legal
regulations (such as the EU Al Act).

Future Research Directions

This study has three limitations that need to be addressed in
later work. First, the scope of cultural regions in our sample
is limited. We focus on areas with well-developed digital
technologies, such as China, the United States, and Europe.
We don't look as much at areas with rich cultural diversity
but less available research data, like Africa and Latin
America. This could affect how well our findings apply
globally. In the future, we should use a cross-continental
comparative design. It is vital to pay special attention to how
Al works within non-Western cultural systems, for example,
the Ubuntu philosophy of sub-Saharan Africa and the
collectivist values of Latin America.

Second, our current cultural alignment assessment relies
mainly on text. It doesn't fully include different ways that
cultural symbols are shown, such as images and audio.
(2024) multi-modal

approach points out that at least 40% of cultural meaning is

Nakamura's cultural assessment
passed on without using text. Because of this, we urgently
need to create complete assessment tools that include things
like visual symbol recognition (such as religious symbols)
and audio sentiment analysis (such as features of ethnic
music).

Third, this study is a comparative analysis across a period of
time, but it doesn't track the dynamic development of
cultural-Al interaction. We recommend creating a 5- to
10-year longitudinal research database. This database should
record the co-evolution of Al technology development (like
moving from GPT-4 to the AGI stage) and changes in
cultural understanding. In particular, we need to pay

attention to differences between generations. Also, cultural
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data ethics is a research area that urgently needs to be
explored. Right now, most Al training data comes from the
English-speaking world. This means that non-Western
cultural understanding hasn't improved much, and
indigenous knowledge systems are often gathered without
permission. This likely creates a new form of digital
colonialism.

Therefore, we suggest that future research focus on three
areas: First, building a cultural data ethics assessment
approach that includes the United Nations Declaration on the
Rights of Indigenous Peoples (UNDRIP)'s principles of free,
prior, and informed consent (FPIC). Second, creating
like

for tracking the origin of

culture-sensitive data tools,
blockchain-based

intangible cultural heritage data. Third, exploring cultural

management

systems

alignment techniques for languages with few resources to
reduce hidden discrimination against groups that speak
Swahili, Filipino, and other languages.

Practical Implications

Tech Level: Develop cultural adapter additions to achieve
cultural dimension adaptation by dynamically adjusting
Al’s

expressions should be improved for cultures with high

model parameters. For example, hierarchical

power distances, and historical context association
capabilities should be improved for cultures with long-term
orientations. According to the China News Network (2025),
the Palace Museum’s practices showed that fine-tuning with
feedback from cultural experts could improve the accuracy
of Al interpretations to 89%[6].

Institutional Level: Establish a cultural impact assessment
system that requires Al products to pass the Hofstede
cultural dimensions test before they can be launched. The
Recommendation on the Ethics of Al (2021) proposed by
UNESCO has been adopted by 193 countries. But its
cultural sensitivity indicators need to be further refined. It is
recommended to add quantitative indicators such as depth of
symbolic interpretation and alignment of values[7].
Education Field: Educate cultural data scientists by
including cultural anthropology content in computer science
The
Technological University shows that graduates who have

LLM tech and cultural studies backgrounds design Al

courses. interdisciplinary program at Nanyang

systems with a 62% lower rate of cultural misjudgment
(NTU, 2025).
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KEYWORDS ABSTRACT

To investigate the drivers and mechanisms of consumers 'green product purchase intention, this study

Green Product selects consequence awareness, environmental cognition, incentive policies, collective efficacy, and

Purchase Intention; eco-centrism as independent variables. Using fuzzy set qualitative comparative analysis (fSQCA) and
I;;Ianned Behavior structural equation modeling (SEM), the theoretical model was validated. The results reveal four
eory; . . . . . . .. .

i configurations influencing consumers' green product purchase intention: environment-cognition-driven
Value Belief Norm ) o ) . ) . . o
Model; (social responsibility-led), comprehensive-driven, eco-belief-driven (social responsibility-led), and
Configuration consequence-awareness-driven collective. These configurations highlight the critical roles of different
Research; factors in promoting green product purchase intention, providing valuable insights for policy formulation
and corporate marketing strategies.
INTRODUCTION

In contemporary society, environmental protection and
sustainable development have become global priorities. As
key participants in socio-economic activities, consumers
'willingness to purchase green products plays a vital role in
the

eco-friendly industries. Therefore, in-depth exploration of

promoting green consumption and growth of
the critical factors and their interconnections influencing
customers' purchasing preferences for environmentally
friendly goods holds significant value for advancing
eco-conscious shopping behaviors and driving sustainable
This  paper
techniques—Fuzzy Set Qualitative Comparative Analysis
(fSQCA) and Structural Equation Modeling (SEM)—to

comprehensively examine the primary determinants of

progress. integrates  two  analytical

consumers' environmental product procurement preferences.
The study aims to clarify the configuration patterns, causal
relationships, and path connections among these elements,
providing a foundation for policy formulation and corporate
promotion strategies. Building upon existing research, this
paper constructs a theoretical framework incorporating
factors such as consequence awareness, environmental
cognition, and

incentive policies, collective efficacy,

ecocentrism. By applying fSQCA and SEM methodologies,
the research seeks to reveal the configurational relationships,

causal connections, and path dynamics among these factors.

1.Literature Review

1.1.Green products

The definition of green products encompasses multiple

dimensions, including fundamental elements such as
technological advancement, environmental sustainability,
and economic viability!. The core components of green
products involve minimizing ecological impact throughout
the entire lifecycle — from production to consumption and
disposal — while ensuring high performance and
technological sophistication alongside cost-effectiveness.
These characteristics are reflected in several aspects: First,
new product development fully considers eco-friendly
attributes and a comprehensive product lifecycle concept
(spanning the entire industrial chain). Second, there is deep
exploration and integration of creative values to enhance
overall quality’. In other words, "green" should not be

confined to the R&D phase but permeate all business
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activities, emphasizing sustainable development and
efficient use of natural resources. Additionally, green
product design prioritizes innovation by adopting new
technologies and materials to improve performance and
efficiency, achieving dual goals of environmental protection
and economic benefits. From a market and consumer
perspective, introducing green products can enhance brand
image and improve consumer attitudes toward the brand?.
This indicates that green products serve not only as a
corporate strategy to address environmental challenges but
also as a key tool to boost competitiveness and attract
consumers. However, the lack of a universally accepted
definition of green products has led to inconsistent
evaluation standards in both academia and practice *. This
situation has prompted scholars to propose more
comprehensive and dynamic definitions of green products to
better guide their development and assessment.

The definition of green product is not only limited to the
environmental protection attribute, but also includes the
advanced technology, economy and the minimization of the
environmental impact in the whole life cycle. The design
and development of green product is a process of
considering the environmental protection, technological
demand, to achieve

innovation and market aiming

sustainable development and competitive advantage.

1.2.Consumers' willingness to make green p
urchases

The consumer green purchase intention is the intention of
consumers to purchase products or services with less
environmental impact.

The purchase behavior of Chinese consumers towards green
the

individuals and nature, the degree of collectivism, ecological

products is influenced by relationship between
emotions, and ecological knowledge ¢. This indicates that
consumers 'green purchase intention is not only constrained
by their attitudes

environmental protection but is also significantly influenced

and knowledge levels regarding
by their cultural background and psychological state.
Additionally, the perceived value and perceived risk of
green products in consumers' minds have a significant
impact on their green purchase intention’. When consumers
perceive green products as having high value, their trust and
purchase intention increase; conversely, if they perceive

higher risks, these intentions may decrease. Consumer

44

characteristics (such as external control and collectivist
(such

environmental visibility and subjective norms) also affect
8

values) and social influencing factors as

green purchase intention °. This means that consumers
'personal traits and the social environment they are in both
influence their attitudes and behaviors towards green
products. Government environmental policies can promote
green technology development and help people form
environmental awareness by improving CSR (corporate
social responsibility) levels, thereby positively influencing
green consumption behavior °. This suggests that policy
incentives can, to some extent, indirectly influence
consumers' green purchase intention. Ecological values and
personal perception relevance are important factors affecting
consumers 'green purchase intention'® This emphasizes the
role of cultivating consumers' ecological values and
enhancing their awareness of the importance of green
products in promoting green purchase behavior.
Environmental labels effectively enhance public willingness
to purchase green products, with their functional, social, and
This

demonstrates that clearly presenting environmental data and

natural attributes serving as crucial bridges'!
obtaining certifications helps strengthen public trust and
preference for green goods. Overall, public green shopping
preferences represent a complex and multifaceted concept.
This study selects five second-order factors—consequential
awareness, environmental cognition, incentive policies,
collective efficacy, and ecocentrism—to explore how these
elements and their combinations influence the pathways of

green consumption intentions.

1.3.The theory of planned behavior

The Theory of Planned Behavior posits that individual
behavioral tendencies are shaped by three key elements:

attitudes, subjective norms, and perceived behavioral control

12 This framework comprises five core components!?.

Consumers 'environmental attitudes—specifically their

perceptions and emotional responses toward environmental

issues—significantly  influence  green  consumption

willingness. Positive environmental attitudes are typically
associated with higher green consumption willingness ',

Secondly, subjective norms, which represent societal
expectations and pressures regarding individual behaviors,
play a crucial role in shaping green consumption willingness.

Research demonstrates that social norms positively impact
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intentions .

consumers' environmental purchasing
Additionally, individuals' confidence in their ability to
perform specific behaviors serves as a critical factor
influencing environmental purchasing intentions. When
consumers perceive that green consumption is manageable,
their willingness to engage in such behaviors tends to
increase '°. This study selects perceived behavioral control
and subjective norms from the Theory of Planned Behavior
as primary variables to examine their effects on green

consumption willingness.

1.4.Value belief norm model theory

The Value-Belief-Norm Theory (VBN) is a theoretical
framework that explains individual behavioral tendencies
and decision-making processes, emphasizing the roles of
values, beliefs, and norms in shaping and supporting

behavioral choices !7

. This theory posits that individual
behavior is influenced not only by internal values but also by
beliefs about these values and societal expectations or
demands regarding behavior. The core of VBN lies in the
observation that individuals are more likely to adopt
behaviors consistent with their values when these align with
social norms. Furthermore, personal beliefs significantly
impact behavioral decisions, as they determine how
individuals perceive and interpret their actions and their
consequences. Beliefs also influence behavioral choices by
shaping how individuals understand and explain their
actions and their outcomes !’. For instance, in environmental
protection movements, supporters who embrace fundamental
the the

environment, and believe their efforts can help restore and

environmental values, recognize threat to
protect it feel a sense of responsibility to take action . The
application of VBN is extensive, not only explaining
individual support for social movements but also studying
18 This

responsibility attribution as a primary variable, integrating

low-carbon travel choices study selects
Planned Behavior Theory and VBN to gain a more
comprehensive understanding of the factors influencing

individual behavioral choices.

2.Research Hypotheses

2.1.Level of responsibility attribution

The Value-Belief-Rule (VBN) model posits that individual

45

actions are governed by personal values, beliefs, and rules.
Within this framework, responsibility attribution stems from
two key drivers: the perception of unintended consequences
(result awareness) and the negative emotions arising from
unfulfilled expectations'®. This demonstrates that both
consequence awareness and environmental cognition are
pivotal in shaping an individual's sense of responsibility !° 20
21, Accordingly, this study treats responsibility attribution as
the primary variable, with consequence awareness and
environmental cognition serving as secondary variables.

Consequence awareness refers to an individual's recognition
and understanding of the potential impacts of their actions.
This awareness fosters accountability, as people recognize
how their behaviors may affect the environment and others.
Research shows that the public's understanding of risks —
particularly their consequences—can predict environmental
behaviors to some extent 2°. Environmental cognition refers
to an individual's understanding and perception of
environmental issues. A positive environmental cognition
of

responsibility, as they become aware of their role and duty

can help individuals develop a stronger sense
in environmental protection. Research shows that global
values, such as altruism and ecocentrism, significantly
influence which in turn affect

personal  norms,

pro-environmental behaviors 2!,

2.2.The level of subjective norms

The Theory of Planned Behavior (TPB) model is widely
used in social psychology to explain how individuals shape
their intentions based on their perspectives, subjective
criteria, and perceived behaviors, which profoundly
influence their actions 22 Within this framework, collective
efficacy is viewed as an extension of self-efficacy in group
settings, closely interacting with individual efficacy?3.

As a vital management function, incentive policies are
designed to effectively motivate individuals?*. In public
institutions, well-crafted incentive strategies can optimize
human resource utilization by aligning organizational goals
with personal objectives, thereby enhancing operational

efficiency 2.

The design and implementation of such
incentive mechanisms inherently involve expectations and
norms governing individual or collective behaviors, which
aligns with the concept of subjective norms in TPB.
Therefore, this study employs subjective norms as the

primary variable, with collective efficacy and incentive
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policies serving as secondary variables.

2.3.The level of perceptual and behavioral
control

From the perspective of Theory of Planned Behavior (TPB),
perceived behavioral control refers to an individual's
assessment of the capabilities required to perform a specific
behavior. Ecocentrism, however, emphasizes harmonious
coexistence between humans and nature, with its core values
and ethical pursuits focused on promoting the well-being of
the entire ecosystem rather than merely human self-interest
26 Therefore, ecocentrism can be seen as a manifestation of
perceived behavioral control within TPB, as it involves
individuals' cognition and evaluation of how to balance
human activities with ecological conservation.

Ecocentrism is a holistic thinking theory that emphasizes the
interdependence and interaction between humans and nature,
as well as life and the environment. It originated from the
profound reflection on the plundering of natural resources
and environmental pollution during the industrialization
process, aiming to address the ecological crisis faced by
humanity?”.

Empirical studies reveal that consumers' green purchasing
behaviors are influenced by multiple factors. For instance,
exposure to energy-saving information significantly impacts
their green consumption choices 28, Consumer innovation
also plays a role in shaping green purchasing behaviors®.
Moreover, environmental guilt is a key factor affecting
green purchasing decisions®®. However, despite many
consumers embracing eco-friendly concepts, only a minority
consistently buy environmentally friendly products in
practice, highlighting a notable discrepancy between their
beliefs and actions3!.

In conclusion, green purchasing behavior constitutes a
complex decision-making process influenced by multiple
factors. While theoretical research provides frameworks for
understanding and explaining this behavior, empirical
studies reveal the specific factors affecting consumers 'green
purchasing decisions. This research project therefore focuses
on green consumption intention, employing fuzzy set
qualitative comparative analysis to investigate how various
elements influence consumers' behavioral patterns in
selecting green products and their interactions with other
factors, thereby promoting more widespread green shopping

practices.
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Therefore, the ontology proposes the following hypothesis
H1: The impact of a single factor on green consumption
intention is not significant.

H2: The combined effects

significantly influence green consumption willingness.

of multiple factors can

Fig.1. Conceptual model

3.Empirical analysis

The data foundation of this study comes from the 2021

China Comprehensive Social Survey, which was

officially released by the China Academic Survey
As

comprehensive and in-depth sociological research project,

Database of Renmin University of China. a
the survey covers important issues across multiple
fields.This study specifically focuses on one particular
section—the environmental survey—aimed at gaining a
deeper understanding of the public's awareness, attitudes,
and behavioral patterns regarding environmental
protection in China.

To ensure the breadth and representativeness of the study,
we meticulously selected survey participants from 19
provincial-level administrative units across China. These

units, with their diverse geographical distribution and

varying levels of economic, cultural, and social
development, provide a comprehensive reflectionof
regional differences and commonalities in public

environmental protection awareness. Specifically, the
study included 347 participants from diverse social
groups, encompassing different age groups, genders,
occupations, and educational backgrounds. This approach
enhances the generalizability and persuasiveness of the

research findings.

3.1.Reliability Analysis

The reliability assessment of the questionnaire was

conducted using SPSS 26.0, with results presented in Table
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1. The 26-item questionnaire achieved an overall Cronbach's
acoefficient of 0.803, exceeding the 0.7 threshold, indicating
strong consistency and stability in the respondent data. All
factors demonstrated Cronbach's a coefficients above 0.7,

confirming the high consistency reliability of the tested

variables.

dimension Clonal Alpha number of te

rms

consequence consciousness 0.755 6

environmental cognition 0.716 3

incentive policy 0.773 4

collective efficacy 0.849 5

ecocentrism 0.752 5

Consumer purchase intention 0.770 3

global scale 0.803 26

Table.1. Scale reliability analysis

3.2.Validity Analysis

Table 2 presents the model fit test results, demonstrating that
the CMIN/DF ratio of 2.489 falls within the optimal range of
1 to 3. The RMSEA value of 0.066 also meets the standard
of being below 0.08. Furthermore, all indicators including
IFI, TLI, and CFI have achieved the required standards. In
conclusion, the analysis results conclusively demonstrate
that the CFA model for consumer purchase intention

exhibits excellent fit.

metric measured result
CMIN/DF 1-3is excellent, 3-5 is good 2474
RMSEA <0.05 is excellent, <0.08 is good 0.065
IFI >0.9 is excellent,>0.8 is good 0.858
TLI >0.9 is excellent,>0.8 is good 0.837
CFI >0.9 is excellent,>0.8 is good 0.856 T

Table.2. Scale validity analysis
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Confirmatory factor analysis of the green consu

3.3.Reliability Analysis

3.3.1.Validity Analysis

Table 2 presents thSEM is a statistical analysis tool tha
t combines the advantages of factor analysis and path a
nalysis, enabling the prediction of multiple correlations
simultaneously.Structural equation modeling (SEM) provi
des a robust framework for testing complex hypotheses.
In this study, we formulated a conceptual model regar
ding consumers' green consumption intentions and cond
ucted an SEM analysis. The model was fitted and its g
oodness-of-fit was evaluated, which not only validated t
he hypotheses but also revealed the intricate relationship
s among the factors influencing green consumption inte

ntions.

3.3.1.1. SEM model fit test of the factors influe
ncing green consumption intention
As shown in Table 3, the model fit test results indicate that
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the CMIN/DF ratio (chi-square to degrees of freedom) is
2.489, falling within the 1-3 range. The RMSEA (root mean
square 0.065, the 0.08 threshold.
Additionally, all indicators including IFI, TLI, and CFI meet

the established criteria. In conclusion, the SEM (structural

error) is below

equation model) for consumer purchase intention
demonstrates excellent fit.
metric measured result
CMIN/DF 1-3 is excellent, 3-5 is good 2489
RMSEA <0.05 is excellent, <0.08 is good 0.066
IFI >0.9 is excellent,>0.8 is good 0.858
TLI >0.9 is excellent,>0.8 is good 0.837
CFI >0.9 is excellent,>0.8 is good 0.857

Table.3. Model fit test

3.3.1.2. Results of path relationship hypothesis t
est of SEM model

As shown in Table 4, the SEM path coefficients indicate that
only collective efficacy significantly influences green
product purchase intention, while other factors are not
statistically significant. This confirms Hypothesis H1.

The aforementioned discussion highlights that consumers
'green consumption willingness constitutes a multifaceted
phenomenon influenced by multiple factors. For instance,
research demonstrates that eco-labels positively influence
purchasing decisions by conveying functional, social, and
environmental values, thereby enhancing consumers'
willingness to purchase green products. This indicates that
when evaluating green products, consumers consider various
factors rather than relying solely on a single eco-label.
Studies also reveal a gap between consumers 'green
purchasing behavior and their actual green consumption
willingness [33]. This discrepancy further demonstrates that
no single factor can fully explain consumers' green
consumption intentions. In actual purchasing decisions,
consumers may be influenced by other unconsidered factors
and habitual tendencies.

such as situational factors

Consequently, no single factor can adequately explain or

predict consumers' green consumption willingness®? 33,
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path relationship Estimate S.E. CR. P

incentive policy <--- consequence consciousness 0.74 0.193  7.366

collective

- consequence consciousness ~ 0.298  0.122  3.719

efficacy

ecocentrism <--- consequence consciousness  0.089  0.695 0.183 0.855

ecocentrism <---  environmental cognition 0263 0.123  2.926 0.003

Intention to

purchase green ecocentrism 0.047 0.06  0.709 0.478

products
Intention to

purchase green incentive policy 0.192  0.083 1.517 0.129

products
Intention to

purchase green collective efficacy 0.425  0.065 5.473

products
Intention to

purchase green  <--- consequence consciousness  -0.101  0.155 -0.829 0.407

products
Intention to

purchase green <---  environmental cognition -0.075  0.08 -1.134 0.257

products.

incentive policy ecocentrism 0.175  0.279 0.846 0.398

incentive policy collective efficacy 0.101  0.128 0.993 0.321

ecocentrism <ee- incentive policy -0.176 0475 -0.274 0.784

Table.4. Results of Path Coefficient Analysis for the SEM
Model

Fig.3.

Structure equation fitting

3.3.2. Multivariate Analysis of Configuration

As previously noted, consumers 'purchase intention for
green products constitutes a complex decision-making
process involving multiple interacting factors, where no
single element can independently determine this intention.
To address this, our study employs the advanced fuzzy set
qualitative comparative analysis (fSQCA) method. This
approach aims to systematically examine how various
factors interact in combination to influence consumers' green
product purchase decisions, while revealing the underlying
pathways and conditional combinations of their impact.
Through this research methodology, we seek to gain a more
comprehensive understanding of the intricate psychological

and behavioral mechanisms driving consumers' choices
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when selecting green products.

fsQCA is a non-parametric statistical method designed for
analyzing complex causal relationships, particularly when
traditional SEM approaches are impractical due to limited
3. This method

how different factor combinations

sample sizes or model complexity
effectively reveals
influence outcomes, even when individual factors may not

show significant effects 3.

3.3.2.1. Data calibration

When applying the Fuzzy Set Qualitative Comparative
Analysis (fsQCA), converting data from conditional factors
and outcome indicators into 0-1 range fuzzy values
constitutes a critical step known as "variable calibration".
transforming variables into set

This phase involves

representations, a process requiring both theoretical
understanding and practical experience. The study adopted
the three calibration benchmarks (95%,50%, and 5%)
proposed by Larkin (2008) to ensure all calibrated sets fall
within the 0-1 interval®. Typically, data calibration can be
implemented through intuitive methods or indirect
approaches. While intuitive methods are simpler, indirect
methods require specialists to establish appropriate fuzzy
value distribution rules based on relevant principles. The
indirect method demands explicit specification of set
membership allocation, which proves highly complex.
Therefore, we utilized the software's built-in calibration
function to convert pre-existing factor and outcome scores
into fuzzy ratings 3.

Based on the calibration values calculated by SPSS, Table 5
presents the numerical values of all variables. These values
are processed in the fsQCA software, where they are
uniformly converted into 0-1 fuzzy values through function
processing. The software is then standardized according to
the principles of qualitative comparative analysis, ultimately

generating a truth table.

varia complete membershi Intersection completely non-members

ble p value point hip value
CA 433 3.67 2.67
EA 333 2.67 1.33
P 4.75 3.50 2.50
CE 5.00 4.00 2.60
AT 4.00 2.80 1.60
GP 4.00 3.00 2.00

Table.5. Data Calibration Anchor
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3.3.2.2. Single factor necessary condition analysis

Based on existing FSQCA research findings, we conducted
necessary tests to verify the rationality of the conditions. As
shown in Table 6, all consistency correlations are below 0.9,
indicating that the associations between these conditions and
the target are not sufficiently strong to justify their
existence—individual influencing factors cannot effectively
impact the final outcome. Therefore, we conclude that the
key drivers of customers' choice of eco-friendly products are
not determined by one or a few factors alone, thus

confirming Hypothesis 2 (H2).

GP ~GP

condition variable  Consistency =~ Coverage Consistency Coverage
CA 0.676741 0.659079 0.646508 0.557967
~CA 0.546122 0.635485 0.604981 0.623846
EA 0.571615 0.631591 0.633872 0.620660
~EA 0.656683 0.669309 0.623751 0.563380
1P 0.647063 0.685597 0.570877 0.536025
~IP 0.562103 0.596471 0.665154 0.625483
CE 0.661304 0.755419 0.524874 0.531326
~CE 0.589716 0.583437 0.758388 0.664909
AT 0.611132 0.671907 0.592407 0.577183
~AT 0.615427 0.630156 0.663253 0.601825

Table.6. Necessity analysis of purchase intention for green

products

3.3.2.3. Configuration analysis
Through qualitative comparative analysis using fuzzy set

theory (fsQCA), identified

simplified, transitional, and complex. A condition is deemed

we three solution types:
a key factor when it appears in both simplified and
transitional solutions, while a boundary factor’® exists
exclusively in transitional solutions. Following Lakin's
(2008) research, we set the initial consistency threshold at
0.8 [36]. As shown in Table 8, the QCA analysis revealed
five configurations (M1, M2, M3a, M3b, M4) influencing
purchase intention, with
of 0.84,0.84,0.84,0.86, and 0.82

respectively. The overall consistency of 0.81 exceeds the

consumers' green product

consistency values

0.80 threshold, confirming these configurations as sufficient
determinants. Notably, M3a and M3b form equivalent
3. The

examine each configuration's

configurations with identical core conditions

following sections will

specific impacts on consumers' green product purchase
intention.

The social responsibility is the driving force of
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environmental cognition.

The M1 model demonstrates that high incentive policies,
strong collective efficacy, and elevated environmental
awareness serve as core conditions, while high consequence
awareness acts as a moderating factor in enhancing
consumers 'willingness to purchase green products. In the
planned behavior theory framework, subjective norms (as
primary variables) are influenced by incentive policies and
collective efficacy (as secondary variables). Subjective norm
strength refers to an individual's perception of others
'attitudes toward their behavior and the importance they
attribute to these attitudes. Consequently, individuals with
high subjective norm strength are more susceptible to social
expectations and norms, often aligning their actions with
societal expectations. This implies that in contexts with
strong social responsibility, consumers are more likely to
adopt socially expected behaviors, such as purchasing green
products.  Similarly, environmental awareness and
understanding are recognized as critical determinants of
green product purchase intention. Therefore, when social
responsibility, incentive policies, collective efficacy, and
environmental awareness are all elevated, consumers'
willingness to purchase green products shows significant
improvement.

Integrated drive mode.

M2 indicates that consequence awareness, environmental
cognition, collective efficacy, and ecocentrism serve as
moderating factors that enhance consumers' willingness to
purchase green products. The preceding analysis employs
responsibility attribution as the primary variable, with
environmental cognition and collective efficacy as
secondary variables. Subjective norms are treated as the
primary variable, with collective efficacy as its secondary
variable. Perceived behavioral control is used as the primary
variable, with ecocentrism as its secondary variable.
Consequence awareness reflects consumers 'recognition of
environmental issues' severity, which motivates their
willingness to adopt eco-friendly behaviors. Environmental
cognition refers to individuals' understanding and perception
of environmental challenges, influencing their acceptance
and purchase intention for green products. Collective
efficacy denotes the belief that collective action can yield
positive outcomes; when consumers perceive such actions as
capable of environmental improvement, they are more likely
to purchase green products. Ecocentrism, a value system

emphasizing harmonious coexistence between humans and
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nature, leads consumers who embrace this philosophy to pay
greater attention to environmental issues and engage in
eco-conscious behaviors.

Social responsibility leads to the driving force of ecological
belief.

M3a and M3b constitute an equivalent configuration,
indicating that high incentive policy, high collective efficacy,
high eco-centrism as core conditions and consequence
awareness or environmental cognition as marginal
conditions can promote consumers' purchase intention of
green products.

This demonstrates that when consumers hold strong
eco-centric beliefs and are influenced by high incentive
policies and collective efficacy, their willingness to purchase
green products significantly increases under the impetus of
social responsibility. Moreover, environmental awareness or
consequence consciousness, as a marginal condition, further
amplifies this willingness. This highlights the crucial role of
social responsibility and eco-centrism in promoting
environmentally conscious consumer behavior, while high
incentive policies and collective efficacy provide the
necessary motivation and support for action.

Consequence awareness reflects consumers 'recognition of
environmental issues' severity, which can motivate their
willingness to adopt eco-friendly behaviors. Environmental
cognition, representing individuals' understanding and
perception of environmental challenges, influences their
acceptance and purchase intention for green products. When
consumers recognize the severity of environmental issues
and comprehend the positive impact of green products on
the environment, they are more likely to purchase such
products.

Ecocentrism is a more profound environmental value that
emphasizes the harmonious coexistence between humans
and nature. When consumers embrace this value, they are
more likely to genuinely care about environmental issues
and take proactive eco-friendly actions, such as purchasing
green products.

Consequence awareness drives collective type.

M4 indicates that high consequence awareness, high
collective efficacy and non-high incentive policy are the
core conditions, while non-high environmental cognition
and non-high eco-centrism are the marginal conditions that
can promote consumers' purchase intention of green
products.

The findings demonstrate that consumers with strong
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environmental awareness and a sense of collective action
can still develop willingness to purchase green products,
even without aggressive incentive policies. Meanwhile, the
of

ecocentrism as marginal factors suggests that in this context,

presence low environmental consciousness and
consumers' green product purchase decisions may not be
solely driven by deep environmental understanding or
ecological values, but rather more influenced by
consequence awareness and collective efficacy.

Notably, the M4 model does not emphasize the importance
of environmental awareness or eco-centrism. This may be
because, under this framework, consumers 'willingness to
purchase green products is more influenced by consequence
awareness and collective efficacy than by a deep
understanding of environmental issues or ecological values.
This also reflects how different driving models may lead to
varying factors affecting consumers' green product purchase

intentions.

condition variable M1 M2 M3a M3b M4
consequence awareness [ J [ J [ J .
environmental awarenes
[ ° ° ®
s
incentive policy (IP) . . . ®
collective efficacy . [ ] . . .
ecocentrism [ . . &®
Raw consistency 0.324509 0.300211 0.353481 0.302603  0.244333
0.033048 0.014730 0.063162 0.029352  0.046366
Unique coverage
8 6 5 6 3
consistency 0.836837 0.841407 0.840506 0.856461 0.821454

Solution coverage 0.50742

Solution consistency: 0.80655

Table.7. Consumer's purchase intention for green products
Note that if the core condition exists, the edge condition
exists in it; if the core condition is missing, the edge
condition is missing in it.

China's the

responsibility-driven environmental awareness model proves

In eastern  coastal  regions, social
particularly effective in shaping consumers' green product
purchasing behavior. These economically developed areas
boast strong consumer purchasing power and robust demand

for eco-friendly products. With ample government funding,

authorities actively promote environmental awareness
campaigns and green product initiatives. Consumers
demonstrate heightened environmental consciousness,

readily recognize the value of sustainable products, and

exhibit strong purchasing intent. Collective efficacy also
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plays a crucial role, as people firmly believe that
collaborative efforts can effectively improve environmental
conditions.

The integrated driving model is well-suited for China's
northeastern region, where consumers' willingness to
purchase green products is shaped by multiple factors. As a
key industrial base, the region has seen growing consumer
interest in eco-friendly products in recent years as it seeks to
economic with  environmental

balance development

protection. Factors such as environmental awareness,

ecological  consciousness, collective efficacy, and
eco-centrism collectively drive this trend. Consumers not
only recognize the severity of environmental issues but also
develop a deeper understanding and sensitivity to them.
Moreover, their belief in the power of collective action to
bring about positive environmental change motivates them
to actively participate in conservation efforts.

In central China, the pattern where social responsibility
drives ecological beliefs shapes consumers' green product
purchase intentions is particularly pronounced. With stable
economic development, consumers in this region have
grown increasingly environmentally conscious and
demonstrate strong commitment to social responsibility.
Under this framework, their green product purchasing
decisions are primarily influenced by eco-centric beliefs.
They firmly believe in the harmonious coexistence of
humanity and nature, viewing environmental protection as
both a duty and obligation. Meanwhile, high-incentive
policies and collective efficacy have played a positive role in
promoting green consumption. Government agencies have
implemented incentive measures to encourage eco-friendly
product purchases. Additionally, consumers are convinced
that collective action can improve the environment, which
motivates them to actively participate in green consumption
practices.

The consequence-driven collective model demonstrates
remarkable applicability in China's western regions. Given
the wvast territory and diverse natural environments,
consumers in these areas develop direct awareness of
environmental issues. When consumers fully recognize the
severity of environmental problems and feel the power of
collective action, their willingness to purchase green
High

awareness and strong collective efficacy, as core conditions,

products  significantly increases. consequence

effectively motivate consumers' environmental behavior and

drive them to take concrete actions for environmental
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protection.

Conclusion

In summary, consumers' willingness to purchase green
products is influenced by multiple factors across different
regions, resulting in diverse driving patterns. In the eastern
coastal areas, consumers with strong purchasing power and
high environmental awareness exhibit an environmental
cognition-driven pattern. In the northeastern regions,
consumers are influenced by a combination of consequence
awareness and environmental cognition, forming a
comprehensive driving pattern. In the central regions,
consumers place greater emphasis on ecological centrism
beliefs, with social responsibility-driven ecological belief
patterns being prominent. In the western regions, consumers
are influenced by consequence awareness and collective
efficacy, leading to a consequence awareness-driven
collective pattern. These regional differences suggest that
promoting green consumption requires considering
geographical, cultural, and consumer-specific characteristics

to adopt targeted strategies.
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KEYWORDS ABSTRACT
Manufa.ctur ing Gainst the backdrop of dual carbon goals and stricter global green trade rules, manufacturing enterprises
enterprises, face micro-challenges like insufficient industrial chain synergy and cost-benefit imbalance in sustainable
Sustainable management transformation. Focusing on their circular economy pain points, this paper explores three
management;

innovative paths: circular production system, digital control platform, and stakeholder co-governance,

Circular economy; verified by three typical enterprise cases and visual data. The study shows that connecting industrial chain

Industrial chain
synergy;

synergy links enables enterprises to balance economic and environmental benefits. It provides

implementable guidance for similar enterprises and micro-perspective reference for sub-sector research,

Digital management
and control;

with future extension to electronic and chemical manufacturing.

INTRODUCTION
Global climate change and green trade barriers are
profoundly  reshaping the development logic of

manufacturing enterprises. The United Nations 2030 Agenda
for Sustainable Development explicitly sets the goal of
doubling global resource efficiency by 2030. The European
Union's Carbon Border Adjustment Mechanism (CBAM)
and new battery regulation Domestic policy documents such
as the dual carbon goals and the implementation plan for
carbon peaking in the industrial sector impose strict
requirements on the resource utilization efficiency and
carbon emission levels of manufacturing enterprises.
Compared with the macro perspective of pan-industry and
pan-subject in traditional enterprise management research,
the

manufacturing enterprise as a sub-subject, and focuses on

this paper strictly locks the research scope to
the specific problem of industrial chain synergy dilemma in
its circular economy transformation, starting from micro
practical scenarios to provide theoretical and practical
references for enterprises to break through transformation

bottlenecks.

At of

manufacturing enterprises, which is centered on profit

present, the traditional management model
maximization, is difficult to adapt to the demands of green
transformation: On the one hand, the EU's carbon border
adjustment mechanism requires the full life cycle carbon
footprint of manufactured goods such as steel, machinery,
and aluminium products to be accounted for. Data from
2023 shows that about 37% of China's mechanical products
exported to the EU have increased compliance costs by an
average of 12% due to non-compliance with carbon
accounting standards; On the other hand, the circular
transformation of manufacturing enterprises requires the
linkage of upstream raw material suppliers and downstream
recycling enterprises, and the uneven environmental
protection levels at each link of the industrial chain have led
to only 21% of manufacturing enterprises being able to
achieve sustainable management throughout the entire
process.

In practice, manufacturing enterprises generally face micro

problems such as scattered upstream scrap metal recycling
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channels and long payback periods for initial investment in

circular  transformation, rather than industry-wide

predicaments at the macro level. Based on this, this paper
systematically explains the innovative path of circular
sustainable

economy-oriented management

tables,

through

embedded data comparison mechanism logic
diagrams, in-depth analysis of typical cases, etc., and
provides solutions  for  the

practical  operational

transformation of manufacturing enterprises.

1.Specific  challenges of manufacturing
enterprises' circular economy transformation

The challenges of manufacturing enterprises' circular

economy transformation are concentrated in three

dimensions: cost-benefit imbalance, disconnection of
cross-border standards, and disruption of industrial chain
synergy. The specific manifestations and core impact data of
each challenge are quantified through the following
three-line table.

in

1.1.Short-term cost-benefit imbalance

circular transformation

Manufacturing enterprises need to invest special funds in
upgrading specialized equipment and building recycling
systems to advance the circular economy transformation,
and the returns from such investments are significantly
lagging. The 2023 special research data of the domestic
machinery industry association is presented in Table 1,
which intuitively reflects the transformation pressure of

enterprises of different scales.

Average
investment per set | Tphe proportion
Enterprise size of .
(Annual output | recycling/smelting of enterprises
value) equipment under cash flow
(ten thousand pressure
yuan)
< 50 million
80-150 0.89
yuan
50 million - 200
. 150-300 0.76
million yuan
200 million -
500 million 300-500 0.61
yuan
More than 500 500-800 0.43

55

million yuan

Industry average | 268 0.72
Proportion of

Enterprise size . green outcome
Payback period .

(Annual Output enterprlses
(years)

value) without

premium

< 50 million
45752 0.92

yuan

50 million - 200

. 45720 0.85

million yuan

200 million -

500 million 45691 0.71

yuan

More than 500

. 45659 0.53
million yuan
Industry average | 3.2 0.81

. Proportion of
Enterprise size . .
companies with

(Annual output
low willingness to
value)
transform
< 50 million
0.78
yuan
50 million - 200
. 0.62
million yuan
200 million -
500 million 0.45
yuan
More than 500
. 0.22
million yuan
Industry average | 0.57

Table.1.Survey of Investment and Payback Period for
Circular Transformation of Small and Medium-sized
Manufacturing Enterprises

Take a small mechanical processing enterprise with an
annual output value of 30 million yuan as an example. To
build a closed-loop recycling system for metal waste, it
purchased a set of intelligent sorting equipment worth 1.2
million yuan and a set of medium-frequency melting
furnaces worth 1 million yuan, with a total investment of 2.2
million yuan, accounting for 35% of the enterprise's annual
working capital. After the transformation was completed, the
enterprise could recycle about 5 tons of scrap metal per
12,000 yuan in raw material

month, saving only
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procurement costs. Based on this calculation, it would take
at least 4.6 years to recoup the investment. At the same time,
the company's recycled metal parts, lacking a unified green
certification in the industry, cannot apply for product
premium from downstream customers. In 2023, the sales
price of its green products was on par with that of traditional

products, significantly weakening the company's initiative to

transform.

In addition, it is difficult to quickly translate the
environmental benefits of the circular transformation into
market revenue. According to research, 81% of

manufacturing enterprises said their green production
achievements could not be used as a basis for product
premium due to the lack of authoritative certification, and
some enterprises even experienced short-term capacity
reduction due to transformation, resulting in an awkward

situation of increased environmental costs and reduced

profits.
1.2.The cross-border carbon accounting
standards are disconnected from the actual

operations of enterprises

Export-oriented manufacturing enterprises need to adapt to
both domestic and overseas carbon accounting rules. The
differences in accounting scopes of different standards pose
significant compliance challenges for enterprises, as shown
in Table 2.

Domestic carbon Eu CBAM
. accounting
Accounting standards For carbon
dimensions mechanical accounting
manufacturing standards
Accounting Production end Full life cycle
scope
Accounting grgizsfégescgrcearbon Direct, indirect
indicators counted carbon emissions
The enterprise Full chain data is
Data P traceable and
o, records °
traceability independently and uploaded in real
requirements re o?ts annugil time to the EU
P y system
Additional costs for ?dqunal costs
. X or businesses
Accounting businesses due to due to
dimensions differences in diff .
diameters pHerences in
diameters
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Additional raw
Additional raw materials, link
materials, link data | data collection
Accounting collection teams are | teams are
scope required, and labor | required, and
costs increase by labor costs
20% to 30% increase by 20%
to 30%
To access carbon To access carbon
emissions data from gg;slsmc))rxeciata
Accounting power suppliers, the su l?ers the
indicators cost of data Pp fda
connection cost of data
increases by 15% connection o
increases by 15%
A data
A data traceability traceability
platform needs to platform needs to
Data be built, and the be built, and the
traceability technical technical
requirements investment will investment will
increase by 500,000 | increase by
to 1,000,000 yuan 500,000 to
1,000,000 yuan
Cross-border
Cross-border certification fees
A . certification fees :
ccounting : by 80.000 | increase by
dimensions metrease by o, 80,000 to
to 150,000 yuan per ’
’ 150,000 yuan per
year
year

Table.2. Comparison of Differences in Carbon Accounting
Standards for Manufacturing Enterprises at Home and
Abroad

Take a company mainly engaged in the export of
construction machinery as an example. Its carbon footprint
per excavator in 2023, calculated based on domestic
standards, was 82 tons of CO2 . However, when calculated
based on the EU CBAM standards, it needs to take into
account upstream iron ore mining, inter-provincial
transportation of raw materials, and indirect emissions from
purchased electricity. The carbon footprint per excavator
rose to 117 tons of CO2 , exceeding the EU carbon tariff
exemption threshold. To meet compliance requirements, the
company hired an additional six carbon accounting
specialists and established a dual-track accounting system.
In 2023, related management costs increased by 1.2 million
yuan, and due to inconsistent certification standards, its
scrap metal recycling results could not be recognized in
cross-border trade. In 2023, orders for green products in the
EU market decreased by 18% compared with the previous

year.
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1.3.Disruption of the chain of upstream and
downstream circulation and coordination

The circular economy transformation of manufacturing
enterprises is highly dependent on industrial chain synergy,
but the current shortcomings in the capabilities of upstream
and downstream entities make it difficult to break through
the resource closed-loop chain. The specific case data of a

certain auto parts enterprise is presented in Table 3.

Types of
Planned usage Actual usage
recycled i .
. ratio proportion
materials
Recycled
N 0.35 0.06
aluminium
Recycled plastic | 0.2 0.12
Recycled steel 0.4 0.28
Overall 0.32 0.15
Types of The impact on
P Core blockage P
recycled cycle
. reasons . .
materials modification
The purity of
. Only 17% of the
raw materials )
Recycled recycling target
o from upstream
aluminium o has been
suppliers is only )
achieved
95%
Production
The recycling requires
channels are additional
. scattered and reserves of
Recycled plastic .
the supply traditional raw
stability is materials,
insufficient increasing costs
by 5%
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The carbon
The carbon footprint of the
footprint in the | product does not
Recycled steel smelting meet the
process exceeds | requirements of
the standard downstream
automakers
There is a )
] ) The idea of a
mismatch in
. closed loop of
environmental
i resources across
protection .
Overall . the entire
capabilities ] ] )
industrial chain
between
has not been
upstream and i
implemented
downstream

Table.3.Statistics on the reasons and impacts of the
obstruction in the use of recycled materials in a certain auto
parts manufacturing enterprise

The company launched a circular transformation in 2022,
planning to increase the overall use of recycled materials to
32%, but upstream recycled aluminum suppliers, lacking
high-precision purification technology, provided raw
materials with excessive impurity content that could not
the

automotive parts, forcing the company to abandon its 70%

meet mechanical performance requirements of

recycled aluminum procurement plan. Downstream

recycling enterprises, due to their outdated sorting
technology, were unable to distinguish different grades of
waste plastics, resulting in intermittent supply of recycled
had to
traditional plastic raw materials, and the related storage costs

increased by 230,000 yuan in 2023. Ultimately, the

plastics. The enterprises stockpile additional

company's actual use of recycled materials in 2023 was only
15%, the completion rate of the recycling transformation
target was less than 50%, and the idea of a closed-loop of
industrial chain was

resources throughout the entire

completely dashed.

2.Sustainable management
oriented towards circular
manufacturing enterprises

innovation path
economy for

In response to the three major challenges mentioned above,

this paper proposes a three-dimensional innovation path of
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resource closed-loop production system, customized digital
control platform, and stakeholder precision co-governance
mechanism. The effectiveness of each path is verified in
combination with in-depth cases and three-line data

comparison tables.

2.1.Build a resource closed-loop production
system in the manufacturing process

Based on the production characteristics of manufacturing
enterprises, build a circular economy management system
from the three core links of raw material procurement,
the

a priority

production processing, and waste recycling. In

procurement of raw materials, establish
procurement mechanism for recycled raw materials, sign
long-term cooperation agreements with compliant recycling
enterprises, and specify purity and carbon footprint
standards for recycled metals and plastics; In production and
processing, clean production technologies are promoted,
such as the introduction of dry cutting in mechanical
processing enterprises to reduce cutting fluid consumption
and

the use of medium-frequency furnace smelting

technology in foundry enterprises to reduce coal
consumption; In the waste recycling process, build an
in-plant classification recycling network for specialized
treatment of waste metals, waste cutting fluids, etc., and link
up with downstream professional recycling institutions to
achieve resource regeneration of production waste.

The metal waste closed-loop system of the Heavy machinery
manufacturing group in Minsk, Belarus, is a typical case,
and its specific implementation steps and achievements are

presented in Table 4

Core 2023
Lo 2020 (Before .
indicators ] . (post-implement
implementation .
ation)
Metal scrap
0.22 1
recovery rate
Raw
material o $92 million per
$120 million per year
procurement year
costs
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Carbon

emissions
182,000 tons of CO2

per year

121,000 tons of
CO:2

from the
per year

production

process

Recycled
billet usage 0.42

share

Orders in the
EU market

18,000 sets per

year

12,000 sets per year

Core

o Extent of change
indicators

Metal scrap | Increase by 78

recovery rate | percentage points

Raw

material
Down 23.3%
procurement

costs

Carbon
emissions
the

production

from Down 33.5%

process

Recycled
billet

share

Increase 42

by

usage .
percentage points

Orders in the
EU market

A 50% increase

Table.4. Comparison of Core Indicators Before and After
the Implementation of the MTZ closed-loop system in
Belarus

In 2020, MTZ metalworking waste reached 18%, raw
material procurement costs accounted for 62% of production
costs, and carbon emissions at the production end exceeded
EU export standards. In 2021, the company invested $4.2
million to purchase three German-made SORT-3000
intelligent spectral sorting equipment and two ZP-10 10-ton
medium-frequency induction melting furnaces. Among them,
the intelligent sorting equipment can precisely classify scrap
steel, scrap iron and scrap copper within 3 seconds through
spectral analysis, with a sorting accuracy of 99.8%. Far more
than 75%  of manual The

traditional sorting;
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which

electromagnetic induction heating technology, is 35% more

medium-frequency  melting  furnace, uses
energy-efficient than traditional coal-fired furnaces and
emits no sulfur dioxide.

In terms of process construction, MTZ first sets up classified
waste bins in each production workshop, and AGV robots
transport the waste to the sorting workshop for secondary
sorting; The sorted scrap metal is then sent into the
medium-frequency melting furnace, where alloying elements
are proportioned according to product requirements to melt
into qualified billets, and the remelting recovery rate of
scrap steel reaches 98.5%. Finally, the recycled billets are
fed into the original production line and processed into core
components for loaders and excavators. At the same time,
the company established a mechanical property testing
system for recycled billets. From 2021 to 2023, the quality
inspection pass rate of recycled billets reached 99.9%, on
par with that of primary billets. The environmental benefits
of the system also received the EU green certification, and
its recycled metal parts could enjoy a 5% product premium
in the EU market in 2023.

A domestic mechanical processing company also introduced
dry cutting instead of traditional wet cutting. In 2023, the
company's purchase cost of cutting fluid decreased by 80%,
the cost of hazardous waste treatment of waste cutting fluid
was reduced by 95%, the tool life was doubled, and

production efficiency was increased by 18%.

2.2.Implement a digital control
exclusive to manufacturing enterprises

platform

Build customized digital sustainable management platforms
tailored to the characteristics of manufacturing enterprises'
production processes to address data discontinuity in the
transition to a circular economy. The platform integrates
three core modules: the first is the carbon emissions
accounting module, which connects to production equipment
sensors to collect energy consumption data in real time and
automatically convert it into carbon emissions data, and is
compatible with domestic and EU accounting standards; The
second is the supplier management module, which inputs
data such as the proportion of recycled raw materials and
carbon emission levels of upstream suppliers, establishes A
dynamic rating system, and prioritizes cooperation with

A-level Third, the

traceability module records data such as scrap metal

suppliers; resource closed-loop

59

recycling volume and recycling rate to ensure closed-loop
traceability of resources.

The achievements of the platform construction cases of

domestic Zhejiang HZ-WH automotive wheel hub
manufacturing enterprises are presented in Table 5.
o 2022 (before 2023 (after
Core indicators ] ) ] )
implementation) | implementation
Share of
recycled raw
L 0.15 0.38
materials in the
supply chain
Carbon account | 450,000 yuan 120,000 yuan
for labor costs per year per year
Product carbon 12.5kgCO2 per
. . 9.8kgCO2 per
footprint piece
Share of A-class
supplier 0.22 0.68
partnerships
Green orders for | 800,000 per 1.25 million per
automakers year year
o Extent of Extent of
Core indicators
change change
Share of
Up 23 Up 23
recycled raw
L percentage percentage
materials in the . .
. points points
supply chain
Carbon account
Down 73.3% Down 73.3%
for labor costs
Product carbon
. Down 21.6% Down 21.6%
footprint
Share of A-class | Increase by 46 Increase by 46
supplier percentage percentage
partnerships points points
Green orders for | Up 56.25 Up 56.25
automakers percent percent

Table.5.Comparison of Indicators Before and after the
implementation of the Digital Control Platform for Zhejiang
HZ-WH Enterprises

Hz-wh started building a digital control platform in October
2022, with a total investment of 3.8 million yuan, due to the
inability to accurately calculate the carbon footprint of its
products and the lack of transparency in environmental data
of its suppliers, which led to supply disruption to automakers
such as Tesla and BYD. The platform is connected to the

energy consumption sensors of 120 production equipment in
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the workshop, with a carbon accounting data error rate of
less than 3%, and can generate a dual-standard carbon
footprint report with one click; Its supplier management
module enters data from 86 upstream suppliers and
automatically prioritizes A-level suppliers; The resource
full-chain

traceability codes for scrap aluminum, recycled aluminum

closed-loop traceability module generates
ingots and wheel hubs, and customers can scan the codes to
query the relevant data. In 2023, the company successfully
passed Tesla's green supply chain audit through the platform
and became its core hub supplier, increasing annual orders
by 300,000 and generating additional revenue by 120

million yuan.

2.3.Build a precise stakeholder co-governance
mechanism for manufacturing enterprises

The sustainable management of manufacturing enterprises
requires the collaboration of targeted stakeholders, which
can be specifically divided into three types of collaborative
objects: First, connect with local industrial and information
technology departments, apply for special funds for circular
transformation, and participate in the formulation of industry
green standards; 2 Provide product carbon footprint reports
to downstream customers and customize low-carbon
components to achieve product premium; Third, build waste
recycling sites with recycling enterprises, clarify recycling
prices and raw material purity standards, and ensure a stable
supply of recycled raw materials.

The results of the co-governance practices and the return on
of domestic

investment Luoyang LY-BC bearing

manufacturing enterprises are presented in Table 6.

Project Specific . )
) Earnings/recoveries
Categories amount/data
Total
investment in | 4.2 million
circular yuan
transformation
Government o Covering 61.9% of
. 2.6 million o
special the initial
. yuan .
subsidies investment
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520,000 units sold
Premium  for from  June to
recycled steel December 2023,
) 8% per set . .
bearing with a premium
products revenue of 6.24
million yuan
Procurement
12%  lower | In 2023, 850,000
costs of )
per ton than | yuan was saved in
recycled raw .
. primary steel procurement costs
materials
Input back 6  months, net
nput paybac
p' pay - income 3.49
period .
million yuan

Table.6. Comparison of Investment and Revenue Recovery
in Circular Transformation of Luoyang LY-BC Enterprises

When LY- BClaunched its circular transformation in 2022,
it faced three major problems: insufficient funds, unstable
supply of recycled raw materials, and no premium for green
products. By connecting with the Industry and information
Technology Bureau of Luoyang City, it received a special
subsidy of 2.6 million yuan for green factories and
participated in the formulation of the "Certification Standard
for Recycled Steel Components in the Machinery Industry of
Henan Province". In 2023, its recycled steel bearings
received the first batch of green certifications in Henan
Province; Provide full life cycle carbon footprint reports to
automakers such as FAW and SAIC, customize products
with 45% recycled steel and 28% lower carbon footprint
than traditional bearings, sign green purchase agreements
with an 8% product premium and annual purchase volume
of no less than 500,000 sets; In collaboration with three
specialized recycling enterprises in Luoyang, a scrap steel
recycling site was established, with an agreement that the
recycling price would be 5% higher than the market price
and the raw material purity would be >99.7%. The recycling
enterprises invested 800,000 yuan to purchase purification
equipment for this, and LY-BC promised an annual scrap
steel purchase volume of no less than 2,000 tons. In 2023,
the company's market share of recycled steel bearings in the
domestic market rose to 18%, and it entered the European

market, increasing its annual export volume by 8 million

yuan.
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3.Implementation paths for sustainable
management and industrial chain synergy in
manufacturing enterprises

To facilitate the large-scale implementation of the
three-dimensional innovation path, a guarantee system needs
to be constructed at three levels: standard alignment,
technological breakthroughs, and talent cultivation. The

relevant core contents are presented in the three-line table.

3.1. Promote the alignment of carbon
accounting standards in the manufacturing
industry

In response to the pain points of cross-border compliance for
manufacturing enterprises, industry associations will take
the lead in promoting the alignment of domestic standards
with the EU CBAM rules, and the core alignment

dimensions are presented in Table 7.

. Domestic Key points of
Alignment standard alienment with
dimensions optimization h gEU CBAM

direction the
Define the
Scone of Extend to the accounting
ace (E)untin supply chain boundaries for
g end each link in the
entire life cycle
Establish an
Data electronic data g%nggzﬁtgefta
traceability traceability load
system upload port
Promote mutual | Unify the
Mutual recognition of certification
recognition of domestic green | indicators for
ce I’[i%lcation certifications the utilization
with EU EPD rate of recycled
certifications materials
Develop
dual-standard E:tz sfgg;v;re
Accounting compatible i ith
tools carbon cE({jmp 1es wit
accounting .
software requirements
Domestic .
Alignment standard 5iegynrr)1(1)érrﬁsvx(r)i£h
dimensions gﬂtég:il(z)?ltlon the EU CBAM

. Responsible Responsible

?ii;gelllr;lif)rrlfs entities for entities for
implementation | implementation
China China
Scope of Machinery Machinery
accounting Industry Industry
Association Association

Industry Industry
Data leaders, leaders,
traceability technology technology
companies companies
State State
Mutual Administration | Administration
recognition of for Market for Market
certification Regulation Regulation
(SAMR) (SAMR)
Accounting University University
tools research teams | research teams
Alignment Responsible Responsible
dimensions entities for entities for
implementation | implementation
Table.7.Comparison Table of Core Dimensions for

Alignment of Carbon Accounting Standards in the
Manufacturing Industry

In 2023, the China Machinery Industry Association led the
establishment of a carbon accounting standard connection
working group for the manufacturing industry, in
collaboration with 12 leading enterprises and 5 research
institutions, to formulate the "Guidelines for Carbon
Accounting in Machinery Industry with Dual Standards",
clarifying the accounting boundaries between the production
end and the supply chain end, and developed the first carbon
accounting software compatible with dual standards, which
was promoted in 30 pilot enterprises in 2024. The average
cost of cross-border compliance for enterprises has

decreased by 25 percent.

3.2. Focus on green technology breakthroughs
in manufacturing

Manufacturing enterprises should collaborate with research
institutions to focus on breakthroughs in sub-technologies of
the circular economy. The core research directions and

responsible entities are presented in Table 8.

Specific R bl
Technical fields | directions to CSpOnsIble
tackle parties
Multi-category
intelligent Leading
sorting enterprise,
Sgl‘?tti?ll scrap technology, Materials
& impurity College of the
purification university
technology
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High-frequency

induction Elesiﬁ?lrtg}sl
Low-carbon melting, smelting
smelting hydrogen oqui m%nt
energy melting qt pm
technology enterprises
durinjum, o | Enterprise
Performance ’ research and
technology for
enhancement of . development
enhancing the
recycled : center,
materials mechanical university
properties of lab
steel aboratory
Full-chain
real-time Technology
Digital control monitoring Comp?mes,'
technology for gﬁgu fizg;rmg
carbon footprint P
Specific .
Technical fields | directions to Responsible
tackle parties
Multi-category
intelligent Leading
sorting enterprise,
gg?ttﬁll scrap technology, Materials
& impurity College of the
purification university
technology
Technical fields Expected Application
breakout time value
Sorting
Metal scrap accuracy
sorting 2025 increases to
99.9%
Reduce carbon
Low-carbon emissions from
smeltin 2026 the smelting
g process by 40
percent
The
Performance performance of
enhancement of 2025 recycled
recycled materials meets
materials the standards of
virgin materials
Carbon
accounting
Digital control 2024 efficiency
increased by
80%
Expected Application
Technical fields P i PP
breakout time value

Sorting

Metal scrap accuracy

2025 .
ncreases to
99.9%

Table.8.Key Technological Research and Development

sorting

Directions and Responsible Entities for Circular Economy in
the Manufacturing Field

At the same time, a manufacturing industry circular
economy technology sharing platform was established
within the industry. Leading enterprises such as XCMG and
Sany Heavy Industry opened up 18 mature technological
achievements, helping small and medium-sized enterprises
reduce technology research and development costs by more
than 60% in 2023. A small machinery company completed
its circular economy transformation with an investment of
only 800,000 yuan through technology sharing, saving 2

million yuan compared to independent research and

development.
3.3. Cultivate compound sustainable
management talents for manufacturing
enterprises

Universities and enterprises need to work together to build a
system for cultivating compound talents. The specific

courses and training modules are presented in Table 9.

Traini Course
ramning Trainin Core content
subjects g
module
Traditional
Fundamentals manufacturing
Colleges of Mechanical | processes, circular
Manufacturing .
production
techniques
Dual carbon
Green policy, carbon
management .
and carbon accounting
accounting standards, circular
economy theory
Supply chain
Industrial environmental
chain t
collaboration | Management,
practices stakeholder
co-governance
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Workshop

emissions

carbon
Carbon
footprint
training  for
production
team leaders

Manufacturing

enterprises accounting,

low-carbon process

operation

Supplier
Green supplier
assessment
training  for
procurement
personnel

environmental
rating, recycled
raw material

standard review

Target
Competence
The ability to
integrate
manufacturing
processes with
circular
technology
Carbon
accounting
and
sustainable
management
capabilities
Industrial
chain synergy
capabilities
Low-carbon
control
capabilities
for front-line
production
Green supply
chain
management
capabilities
Green product
market
conversion
capabilities

Training
subjects

Colleges

Manufacturing
enterprises

Target

Competence

Table.9.Curriculum System for Cultivating Compound
Sustainable Management Talents in the Manufacturing
Industry

In 2023, Henan University of Science and Technology
launched an interdisciplinary experimental class in
mechanical manufacturing and green management, with an
of 50 students. The

incorporates practical content such as carbon accounting

initial  enrollment curriculum
practice and recycled material technology, and builds
internship bases with enterprises such as LY-BC. In 2024,
the first batch of interns completed three carbon accounting
optimization plans for enterprises, saving 150,000 yuan in

costs.

Conclusion

This paper discards the macro-level generalization research
and focuses on the micro-level pain points of manufacturing
enterprises' circular economy transformation. It clarifies the
specific face in circular

problems that enterprises

transformation, such as cost-benefit imbalance, cross-border

synergy
resource

standard disconnection, and industrial chain

disruption, and systematically presents the
closed-loop production system and customized digital
control platform by embedded in 9 sets of three-line data
comparison tables. A three-dimensional innovative path for
the precise co-governance mechanism of stakeholders, and
the feasibility of the path was verified through in-depth
cases of three typical enterprises.

The research shows that the sustainable management
transformation of manufacturing enterprises requires a
circular economy as the core approach, linking up the
upstream and downstream of the industrial chain with
multiple entities such as policies and markets, to achieve a
balance between efficient resource utilization and carbon
emission control at the micro operational level. Among them,
the resource closed-loop production system can achieve
100% recycling and regeneration of waste materials and
reduce raw material costs by more than 20%; Customized
the problem of

digital control platforms can solve

multi-standard carbon accounting and increase the
proportion of recycled materials in the supply chain by more
than 20 percentage points; The precise co-governance
mechanism  of stakeholders can quickly recover
transformational investment and achieve market premium
for green products.

This study not only provides implementable transformation
solutions for manufacturing enterprises, but also offers a
micro-perspective reference for sustainable management
research in sub-sectors. In the future, it can be further
extended to different manufacturing sub-sectors such as

electronic manufacturing and chemical manufacturing to

explore differentiated circular economy management
models.
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This paper examines the multifaceted negative impact of the “Wang-Kang Directive” (the June 3, 1936,
“Secret Letter to the Comrades in Charge of Eastern Manchuria”) on the operations and cohesion of the
Northeast United Resistance Army (NURA). While acknowledging the directive ’ s intended role in
broadening the anti-Japanese united front by combating “Leftist” closed-doorism, the analysis focuses on
its profound internal contradictions and their detrimental consequences. It argues that the directive’s core
problematic tenets—including the passive strategic concept of “awaiting the major turn of events,” the
politically compromising injunction to “not couple anti-Manchukuo with anti-Japanese,” and a grave

113

misjudgment of the Japanese-puppet * collective hamletization” policy — collectively acted as a
debilitating force on the NURA. These errors, emanating from a center remote from the Manchurian
battlefield, induced strategic confusion, undermined effective political mobilization, and critically
fractured organizational unity during a period of intense Japanese military pressure. The case of
Commander Zhao Shangzhi’s vehement criticism and subsequent political suppression is presented as a
pivotal illustration of the directive’s role in catalyzing destructive internal strife, which silenced pragmatic

frontline expertise and weakened the NURA’s leadership.

INTRODUCTION

this study contends that the directive’s positive aspects were
far outweighed by its role in exacerbating the NURA ’ s
operational dilemmas. The historical episode serves as a
stark case study highlighting the imperative of grounding
policy in local reality, fostering constructive dissent, and
balancing central guidance with tactical autonomy —
lessons with enduring relevance for organizational theory

and public administration.

1.The Core Content and Internal Contradict
-ions of the "Wang-Kang Directive"

The "Secret Letter to the Comrades in Charge of Eastern

Manchuria" (commonly known as the "Wang-Kang

Directive" or the "June 3 Directive"), issued on June 3, 1936,

and jointly signed by Wang Ming and Kang Sheng, key
members of the Chinese Communist Party Delegation to the
Communist International, was a guiding document that
profoundly influenced the later struggles of the Northeast
(NURA). This

formulated in Moscow in an attempt to dictate strategy and

United Resistance Army directive,
tactics for the NURA fighting in isolation thousands of miles
away, was not monolithic in content. It was marked by a
sharp tension between profound progressiveness and serious
limitations, between correct tactical adjustments and
erroneous strategic judgments. This inherent dissonance
constituted the root cause of the immense controversy and

complex impact it later generated.
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1.1.The Paradox of '"Deconstruction" and
"Construction': The Coexistence of Broadened
United Front and Strategic Passivity

The most praised and genuinely positive aspect of the
"Leftist"

closed-doorism and vigorously expand the anti-Japanese

directive was its clear demand to break with

national united front. It stated the need to "universally
establish upper and lower-level united fronts with various
anti-Japanese forces, uniting all anti-Japanese armed forces
to resist Japan together," and emphasized "absorbing all
elements willing to participate in armed anti-Japanese
struggle to expand the organization of guerrilla units." This
guideline addressed the tendency within some Party
organizations and NURA units to be wary of and
insufficiently integrate with old army units, forest forces,
and other anti-Japanese armed groups. On a practical level,
it encouraged NURA armies to more actively absorb and
unite with other anti-Japanese forces, contributing to the
short-term bolstering of the NURA's momentum and the
cohesion of anti-Japanese strength. For instance, influenced
by this spirit, the NURA's forces were once organized into
eleven armies, creating an impressive panorama of
resistance.

However, forming a fatal paradox with this tactical
instruction for active "expansion" was the latent tendency
toward strategic passivity and waiting embedded in its
overarching strategic thinking. The directive famously
proposed the thesis of "awaiting the major turn of events." It
argued that the anti-Japanese guerrilla warfare in the
Northeast was, "at present, not for 'preparing' for the
decisive struggle, but for 'awaiting' the timing of the decisive
struggle." It pinned the fundamental hope for victory in the
Northeast on the occurrence of a "major turn of events" —
namely, the full outbreak of a nationwide War of Resistance
or a major international incident (such as the Soviet Union
declaring war on Japan). While this assessment stemmed
from the Delegation's specific reading of domestic and
international situations and had its observational basis, its
delivery as strategic guidance to the NURA, then enduring
brutal  Japanese-puppet had

"mop-up"  campaigns,

profoundly negative consequences.

This logic of '"waiting" essentially downgraded or
diminished the NURA's heroic, independent, and
autonomous guerrilla warfare to a "preparatory" and

"supporting" action aimed at accumulating strength, creating
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conditions, and providing coordination for the "major turn of
events." It subtly weakened the consciousness of subjective
strategy — the resolve to proactively attack the enemy,
establish consolidated base areas, and ultimately strive for
local victory or even influence the overall situation through
persistent, active, and flexible guerrilla warfare in the
Northeast theater. The subtle shift in strategic positioning—

nn

toward "awaiting" rather than "striving," "supporting" rather
than "leading"—in the extremely harsh environment behind
enemy lines easily bred military conservatism, indecision in
action, and an insufficient sense of urgency regarding the
When

"preserving strength and awaiting the major turn of events"

need to establish consolidated rear base areas.

became a latent psychological suggestion, it inevitably
clashed violently with the practical demands of surviving
and developing by actively fighting back against the enemy's
frenzied "mop-up" campaigns.

1.2.The Ambiguity and Compromise in
Political Principle: The Substantive Harm of
"Not Coupling Anti-Manchukuo  with
Anti-Japanese"

Another core instruction in the directive that sparked great
controversy and subsequent confusion was its explicit
proposition regarding political slogans: "not to couple
anti-Manchukuo with anti-Japanese." The letter demanded,
"Do not combine the fight against Japan and the overthrow
of Manchukuo," emphasizing that "our slogan is to resist
Japan and save the nation... Regarding the Manchukuo
government, we do not proclaim opposition to it; instead, we
propagate to the masses that it is merely a puppet of the
Japanese government." Its starting point was likely an
attempt to distinguish between the primary enemy (Japan)
and a secondary contradiction (the puppet Manchukuo
regime), to avoid creating too many enemies, or perhaps the
illusion that this tactic would soften the hostility of some
officials, police, and military personnel under the puppet
regime, facilitating united front work.

However, in the practical political context of the Northeast,
this formulation constituted a serious retreat in political
principle and a strategic error. The puppet state of
Manchukuo was by no means a "secondary contradiction"
entity that could be set aside. It was the core political
instrument and legal "mask" of Japanese imperialist colonial

rule over Northeast China, the direct executive apparatus for
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Japan's economic plunder, cultural enslavement, and

conscription of labor and soldiers. "Japan and Manchukuo as
One"

fundamental national policies. The anti-Japanese struggle in

and "Harmony of the Five Races" were its
the Northeast, in its concrete form, necessarily manifested as
a life-and-death battle against this puppet regime and its
entire ruling machinery. The dual oppression suffered by the
people of the Northeast—invasion by a foreign nation and
collaboration by a puppet regime of their own ethnicity —
was inseparable in reality.

"Not coupling anti-Manchukuo with anti-Japanese" blurred
the nature of the struggle politically and fettered the sharp
edge of the NURA's political mobilization. It forced the
NURA to adopt a circuitous, even self-limiting posture when
exposing the puppet nature of the Manchukuo regime,
calling on puppet officials, police, and soldiers to defect, and
mobilizing the enslaved masses to resist the colonial order.
This was tantamount to tying one's own hands on the
ideological and propaganda battlefield. In practical work,
this directive also caused confusion: grassroots commanders,
political workers, and soldiers struggled to understand why
they should "not couple" opposition to the puppet regime
that the

"concentrated hamlets" policy, and oppressed the people.

directly organized "mop-ups," implemented
This politically unrealistic fantasy not only failed to divide
the enemy as intended but potentially caused some masses to
become confused about the NURA's political stance,
weakening its appeal as a clear banner of firm resistance

against Japan and its puppet regime.

1.3.The Grave Misjudgment of a Key Enemy
Policy: The  Absurd Perception of
"Concentrated Hamlets"

Perhaps the most glaring demonstration of the directive's
drafters' detachment from and misjudgment of the realities
of struggle in the Northeast was their attitude toward the
Japanese-puppet policy of "collective hamletization" or
"concentrated hamlets." The directive not only failed to
clearly call for resolutely crushing this sinister scheme but
instead proposed a view that appears nearly absurd today:
that "concentrated hamlets" could have "some benefits for
the anti-Japanese struggle as well, because with the masses
concentrated, it is easier to conduct mass work and establish
secret organizations." This assessment, based entirely on an

impractical, ivory-tower imagination, formed a lamentable
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contrast with the bloody reality on the ground in the
Northeast.

The "collective hamlet" policy implemented by the Japanese
and their puppets was an extremely cruel colonial control
measure designed to completely strangle the NURA's
foundation for survival. Its specific method was to utterly
destroy scattered villages located near mountains and forests
through a "burn all, kill all, loot all" policy, forcibly driving
villagers into tightly controlled "hamlets" surrounded by
walls, watchtowers, barbed wire, and heavily guarded by
military and police. A baojia mutual surveillance system was
simultaneously enforced, strictly restricting the movement of
people and goods. The aim was explicit: to completely sever
the vital links between the NURA and the masses in physical
space, turning the NURA into a "fish out of water," deprived
of sources for recruits, provisions, and intelligence. During
the implementation of "collective hamletization," countless
Northeast civilians were displaced, with untold numbers
dying from exposure, starvation, or direct killing, creating
vast "uninhabited zones" and "death belts."

In this context, the directive's suggestion that "concentrated
masses" facilitated work completely ignored that this
"concentration" was enforced at bayonet point behind barbed
wire, under tight surveillance and the terror of collective
punishment. It became extremely difficult for NURA
personnel to enter the "hamlets," and masses faced death for
attempting to make contact. The notion of "easier mass
work" was pure wishful thinking. This erroneous judgment
directly interfered with the NURA's clear understanding of
the policy's lethality and delayed the adoption of a combined
strategy of determined military raids and flexible political
persuasion to counter it. Some units, possibly influenced by
this directive, may not have treated the destruction of
"collective hamlets" as a strategic task of vital importance in
a timely manner. Consequently, during the peak period of its
implementation from 1936 to 1938, the most effective
resistance was not mounted, accelerating the loss of existing
guerrilla zones and base areas and drastically worsening the
troops' living conditions.

In summary, the "Wang-Kang Directive" was a text riven
with internal contradictions. In one hand, it raised the
reasonable banner of expanding the united front; in the other,
it proffered the bitter fruits of a passive-waiting strategy,
compromised political principles, and a grave misjudgment
of the enemy. This paradox of "retreat within progress" and

"error within construction" was not a simple case of
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coexisting merits and flaws. Because it originated from an
authoritative body distant from the practical struggles in the
Northeast, it carried the force of an order to be implemented.
When these contradictory instructions were collectively
delivered to the Northeast anti-Japanese battlefield — an
and

arena of extreme cruelty, poor communication,

desperate need for clear, firm guidance — the resulting
confusion, divergence, and operational paralysis became
inevitable. While attempting to inject new ideas into the
Northeast resistance, the directive also sowed the seeds for
military passivity, political disorder, and organizational
friction. These latent issues would gradually manifest in
subsequent practical struggles, first provoking the most
intense reaction and conflict from one of the NURA's most

Zhao

perceptive and practically grounded leaders

Shangzhi.

2.The Military and Political Dimensions of
Negative Impact: The Dilemmas in NURA's
Practical Struggle

The

Directive" were not merely theoretical flaws confined to

inherent contradictions within the "Wang-Kang
paper. When these directives, emanating from a distant
center of authority, intersected with the brutal, day-to-day
realities of the anti-Japanese war in the Northeast, they
produced a series of concrete and detrimental consequences.

The directive's problematic tenets directly translated into

military ~ confusion,  political  enfeeblement, and
organizational discord within the Northeast United
Resistance Army (NURA), exacerbating the already

immense challenges it faced during a critical phase of its

existence.

2.1.Confusion
Strategy

and Passivity in Military

The "await the major turn of events" thesis introduced a
paralyzing element of strategic uncertainty into NURA's
military decision-making. This notion implicitly discouraged
large-scale, proactive strategic initiatives aimed at
fundamentally altering the military balance in the Northeast.
Instead, it fostered a mindset where the primary role of
guerrilla warfare was reconceptualized as preserving
strength and maintaining a presence until external salvation
arrived. This shift had several tangible effects on military

operations.
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First, it potentially dampened the initiative and

aggressiveness crucial for guerrilla survival. Facing
increasingly systematic and ruthless Japanese "encirclement
and suppression" campaigns from late 1936 onward, the
optimal response for dispersed guerrilla forces often lay in
extreme mobility, daring raids to secure supplies, and the
constant creation of new zones of activity to disperse enemy
attention. A strategy overly influenced by "waiting" could
lead to excessive caution, a reluctance to engage in
necessary but risky actions to break blockades or punish

and an over-reliance on evasion that
bordered While

preservation of forces was vital, the directive's strategic

collaborators,
sometimes on mere survivalism.
framing risked tilting the balance away from the dynamic,
offensive-minded operations that were often the lifeblood of
guerrilla morale and effectiveness.

Second, it undermined the urgency of establishing and
defending consolidated base areas. The construction of
relatively stable rear areas — secret camps, logistical
networks, and local governments — was essential for
treating wounded soldiers, training troops, manufacturing
rudimentary arms, and providing a political anchor among
the populace. The "waiting" mentality, by de-emphasizing
the NURA's role in actively shaping the Northeast's future,
could inadvertently lead to a neglect of the painstaking,
long-term work required to build such bases. When the
Japanese intensified their "mop-up" campaigns and the
"concentrated hamlets" policy began to bite, some units
found themselves without secure hinterlands, transforming
tactical retreats into desperate, sustained flights that eroded
strength and cohesion. The loss of key base areas like those
in the Sanjiang Plain or around the Changbai Mountains in
the late 1930s, while primarily caused by overwhelming
enemy force, was arguably facilitated by a strategic context
that did not sufficiently prioritize their active defense and
development as non-negotiable cornerstones of protracted
war.
Third,

uncoordinated military responses across different NURA

the directive contributed to inconsistent and
theaters. As the directive was interpreted and implemented
variably by different army leaders and regional Party
committees, it led to a lack of unified strategic action. Some
commanders, particularly those in closer contact with the
East Jilin transmission line, might have been more inclined
to adopt a conservative posture in line with the "waiting"

idea. Others, like Zhao Shangzhi in the North Manchuria
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region, vehemently rejected it. This divergence meant that
the NURA armies failed to act as a fully coordinated
strategic force. Opportunities for large-scale mutual support,
diversionary attacks, or unified responses to enemy
offensives were harder to realize, allowing the Japanese to
exploit these divisions and deal with the NURA armies in a

more piecemeal fashion.

2.2.The Weakening of Political Mobilization
and Mass Work

The directive's political compromises had a corrosive effect
on the NURA's relationship with the very people it relied
upon for survival: the masses of Northeast China.

The

anti-Japanese" created significant confusion in political

injunction to "not couple anti-Manchukuo with
propaganda and agitation. NURA political workers and local
activists found themselves in a difficult bind. They were
forbidden from openly calling for the overthrow of the
puppet regime, even as that regime's police, local officials,
and "self-defense" militias were directly hunting them,
extracting grain taxes to feed the Japanese war machine, and
implementing the "concentrated hamlets" policy. This
created a dissonant message. How could they effectively
mobilize hatred against the Japanese aggressor while
treating the latter's immediate, visible, and brutal local
enforcers with rhetorical kid gloves? In practice, this policy
hampered efforts to win over the "middle elements"—those
who might have been alienated by the puppet regime's
excesses but were not automatically committed to armed
resistance. It also complicated work among puppet troops
and lower-level officials, as the call to defect was not
coupled with a clear, powerful denunciation of the
illegitimate regime they served.

Most critically, the directive's misguided analysis of
"concentrated hamlets" amounted to a profound disconnect
from the lived reality of the peasantry, which severely
damaged the NURA's mass base. The directive's bizarre

suggestion that concentration might aid mass work revealed

a complete failure to grasp the terroristic nature of the policy.

Far from being "easier to work with," the masses trapped
inside these fortified hamlets lived under a regime of
constant surveillance, collective punishment, and restricted
movement. Establishing contact became exponentially more
Trusted local contacts isolated or

dangerous. were

eliminated. The traditional flow of food, intelligence, and
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recruits from scattered mountain villages dried up virtually
overnight.

By not issuing a clarion call for the absolute,

uncompromising resistance to this policy—through military
attacks on hamlet construction teams, raids to liberate
captured villagers, and relentless propaganda exposing its
horrors—the directive left some NURA units without a clear,
to counter this existential threat.
the of

hamletization" between 1936 and 1939 proved devastatingly

urgent mandate

Consequently, implementation "collective
effective. It successfully created vast "no-man's-land" belts
between the hamlets and the mountains, strangling the
NURA's logistical lifelines. Soldiers faced starvation and
frostbite not just because of enemy action, but because the

connective tissue linking them to the people had been

surgically severed by a policy the directive had
catastrophically misdiagnosed.
2.3.Internal  Ideological = Confusion and

Strategic Divergence

Perhaps the most immediate and damaging impact was
the deep division and internal strife the directive sowed
within the NURA and its supporting Party apparatus. The
document was not a clear, actionable plan but a bundle of
contradictions. This inherent ambiguity guaranteed varied
interpretations.

A major fault line emerged between the East Jilin
leadership (which had received and generally supported the
the  North
Committee under the leadership of Zhao Shangzhi and Feng

directive) and Manchuria  Provincial
Zhongyun. Based on their bitter frontline experience, Zhao
and his comrades viewed the directive's core messages as
dangerously "Rightist" capitulationism. They saw "waiting
for the major turn of events" as an excuse for inaction, "not
coupling anti-Manchukuo" as political suicide, and the
stance on "concentrated hamlets" as sheer fantasy. Their
vehement opposition was rooted in a practical understanding
that survival in Manchuria required unwavering militancy,
clear political banners, and relentless struggle against all
forms of enemy control.

This was not a minor tactical disagreement. It escalated into
a fundamental dispute over political and military line. The
East Jilin side, backed by the authority of the International
Delegation, accused the North Manchuria leaders of

"Leftist" closed-doorism and insubordination. The North
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Manchuria side accused the East Jilin line of implementing a
harmful right-opportunist retreat. This conflict consumed
enormous energy in bitter debates, written polemics, and
mutual accusations at a time when all efforts should have
been focused on the Japanese enemy.

The directive thus became a catalyst for organizational
fragmentation. It broke the already tenuous unity of the
NURA forces operating in different regions. Instead of a
cohesive army under a unified strategic command, the
NURA increasingly resembled a collection of separate
detachments  following different guiding principles.
Coordination broke down. Meetings between armies became
forums for ideological recrimination rather than military
planning. This internal disunity presented a critical
vulnerability that the Japanese were quick to exploit through
their own "divide and pacify" tactics. The bitter internal
struggle over the "Wang-Kang Directive" weakened the
NURA from within, making it less capable of resisting the
onslaught from without. The stage was thus set for the
personal and political tragedy of the directive's most
prominent critic, Zhao Shangzhi, whose fate would become
the most poignant illustration of the directive's corrosive

impact on the NURA's leadership and unity.

3.The Consequences of Organizational Friction

The "Wang-Kang Directive" stands as a historical document
riven with internal paradox. Its positive aspect — the
advocacy for broadening the anti-Japanese united front—
proved insufficient to counterbalance the severe harm
wrought by its passive strategy, political compromises, and
fatal misjudgments of the enemy's tactics. In the extreme
context of the Northeast United Resistance Army's (NURA)
arduous, isolated struggle with tenuous links to the central
Party leadership, the directive's erroneous propositions —
"awaiting the major turn of events," "not coupling
anti-Manchukuo with anti-Japanese," and the fantastical
view of "concentrated hamlets"—acted as invisible shackles.
These ideas interfered with and weakened the NURA's
combat effectiveness across multiple levels: from
overarching strategic doctrine and concrete tactical choices
to the very unity of its ranks. The result was not cohesive
action, but profound ideological confusion and
organizational schism. The tragic resistance of Zhao
Shangzhi encapsulates this dual legacy: it embodies the

invaluable quality of frontline cadres adhering to practical
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reality, while simultaneously exposing the bitter fruits of
dogmatic command divorced from actual conditions and of

inner-Party practices that suppressed dissenting voices.

3.1.The Directive as a Catalyst for Destructive
Internal Struggle

The internal contradictions of the directive did not merely
cause debate; they institutionalized conflict. By presenting a
mix of sound advice and perilous error under the imprimatur
of the it forced NURA

commanders and political commissars into an impossible

International Delegation,
position. To implement it fully was to court military disaster
and political irrelevance; to reject its core flawed tenets was
to risk being accused of defying Party authority. This created
a fault line that fractured the NURA's fragile operational
unity.

The bitter, protracted dispute between the East Jilin line
(which generally advocated following the directive) and the
North Manchuria leadership under Zhao Shangzhi (which
denounced it as rightist capitulationism) consumed scarce
resources of time, energy, and political capital. Meetings
that should have focused on coordinating military campaigns
against the Japanese devolved into ideological polemics.
Precious opportunities for joint operations were lost amidst
mutual suspicion and accusations. This internal friction
provided a critical vulnerability that the Japanese military
intelligence exploited, adeptly using their own propaganda
to widen the rifts within the anti-Japanese forces. The
NURA, instead of presenting a united front to the enemy,
was often distracted by an internal front, significantly
diluting its collective strength during a period of escalating

enemy pressure.

3.2.The Zhao Shangzhi Case: A Microcosm of
the Cost

The personal and political ordeal of Zhao Shangzhi serves as
the most poignant case study of the directive's corrosive
organizational impact. His critique was not that of a
dissident but of a pragmatic military commander whose
survival and successes were rooted in a clear-eyed
understanding of Manchuria's harsh realities. His opposition
to the directive's passivity and compromise was a defense of
the NURA's core operational principles. However, the
mechanism for handling this dissent proved catastrophic.

The response from the Party center, via the International
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Delegation, was not engagement with his substantive
arguments based on frontline experience, but organizational
discipline and political ostracization. The dismissal of his
envoy, Zhu Xinyang, and the subsequent labeling of Zhao's
stance as "anti-Party" for opposing Wang Ming's line,
established a dangerous precedent. It elevated doctrinal
adherence to a specific, remotely formulated line over
The

suppression of Zhao Shangzhi — a brilliant, charismatic,

practical military and political effectiveness.
and fiercely determined commander — deprived the NURA
of one of its most capable leaders at a most critical juncture.
His removal from command, his subsequent struggles to
regain a position, and his ultimate tragic death in 1942, were
all linked, directly or indirectly, to the fallout from this
political dispute.

This episode demonstrated that the cost of the "Wang-Kang
Directive" was measured not only in missed opportunities
and lost bases but also in the silencing of practical wisdom
and the loss of vital leadership. It exposed how an incorrect
line, when enforced through rigid organizational discipline,
could physically and politically eliminate the very
individuals best equipped to save the movement from the
pitfalls of that line. The NURA's subsequent difficulties in
maintaining cohesion and strategic direction in the late
1930s are inextricably linked to this purge of its most

independent-minded commander.

3.3.Re-evaluating the Legacy: The Imperative
of Reality-Check and Autonomy

A reassessment of the "Wang-Kang Directive" and its
negative impact is essential for a fuller, more profound
understanding of the NURA's struggle. It moves the
historical analysis beyond a simple narrative of heroic
resistance against overwhelming Japanese force to a more
complex appreciation of the multifaceted internal and
external pressures that shaped the NURA's fate. The extreme
hardship faced by the NURA was not solely imposed by the
enemy; it was compounded by strategic misguidance and
internal fragmentation stemming from a flawed central
directive.

This history underscores, with stark clarity, the paramount
importance of the principles of seeking truth from facts and
maintaining independent initiative in revolutionary warfare.
The NURA's greatest successes in its early and middle

phases were built upon strategies developed locally in
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response to immediate conditions. Its periods of greatest
crisis coincided with the imposition of strategies conceived
in abstraction, far from the Manchurian battlefield. The
"Wang-Kang Directive" affair is a powerful testament to the
dangers of divorcing command from reality and to the
devastating consequences of stifling grassroots initiative and
pragmatic critique within a revolutionary organization.

Ultimately, the story of the directive and its aftermath is a
sobering chapter in the history of the Chinese revolution. It
highlights that the path to victory in a struggle as complex
and brutal as the War of Resistance required not only
courage and sacrifice but also the intellectual flexibility to
adapt theory to practice, the political wisdom to tolerate
debate informed by experience, and the operational
autonomy to make swift, realistic decisions in the field. The
tragedy of the internal strife it sparked within the NURA
remains a lasting lesson on the critical need to harmonize
central guidance with local reality, and ideological discipline

with practical effectiveness.

Conclusion

The crisis within the Northeast United Resistance Army
(NURA), precipitated by the profound disconnect between
the "Wang-Kang Directive" and the operational realities of
the Manchurian battlefield, transcends its specific historical
moment. It serves as a stark, enduring case study in the
systemic vulnerabilities of any hierarchical organization —
particularly governing or administrative bodies — when
critical decision-making becomes isolated from contextual
truth and dissenting expertise. The core lessons emanating
from this episode speak directly to perennial challenges in
modern public administration: the imperative of grounding
policy in empirical reality, the necessity of safeguarding
channels for constructive dissent, and the strategic balance
between unified purpose and localized autonomy.

The

its epistemic rupture — the gap between its theoretical

directive’s most consequential failure lay in
prescriptions and the ground truth of Japanese colonial
policy and local sociopolitical dynamics. Conceived in the
abstract, geopolitical calculus of Moscow, it misdiagnosed
lethal enemy strategies like “collective hamletization” as
potential opportunities and advocated political compromises,
such as the “non-coupling” of anti-Manchukuo sentiment,
that undermined the NURA’s mobilizing logic. This reflects

a timeless administrative pathology: the formulation of
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policy within a contextual vacuum, reliant on second-hand
data, ideological assumptions, or wishful thinking, rather
than on direct, unvarnished feedback from the level of
implementation. For contemporary public administration,
this underscores the non-negotiable need to institutionalize
robust “reality-check” mechanisms. Effective governance
requires embedded feedback loops that continuously funnel
intelligence from street-level bureaucrats and affected
communities back into the policy cycle. It demands a
commitment to “deliberate disconfirmation,” actively
seeking out evidence that challenges initial assumptions, and
an adaptive management approach that treats policies as
hypotheses to be tested and refined through pilot programs,
rather than as immutable decrees.

Furthermore, the organizational response to criticism,
exemplified by the suppression of Zhao Shangzhi, highlights
the catastrophic costs of confusing loyalty with conformity.
Zhao’s dissent was not sedition; it was a pragmatic,
experience-based critique essential for the NURA’s survival.
Its dismissal and the punitive measures that followed
crippled the organization’s adaptive capacity by silencing its
feedback. Modern

bureaucracies are equally susceptible to such insularity,

most vital source of corrective
where hierarchical pressures and institutional culture can
stifle necessary debate, leading to groupthink, policy blind
spots, and avoidable failures. The modern imperative,
of

psychological safety and constructive contention. This can

therefore, is to consciously cultivate a culture
be operationalized through formalized procedures like
“red-teaming” or designated devil’s advocate roles in policy
formulation, protected channels for anonymous reporting,
and, most importantly, leadership that explicitly models
receptivity to challenging viewpoints. The goal is to
transform dissent from a perceived threat to authority into a
recognized asset for institutional resilience and innovation.

Finally, the directive’s attempt to impose a rigid, uniform
strategic template across all NURA units, despite vastly
differing local conditions, points to the folly of prioritizing
It

disregarded the principle of subsidiarity — that decisions are

procedural uniformity over effective outcomes.
best made at the lowest competent level closest to the
problem. In modern terms, this manifests as the inefficiency
and ineffectiveness of top-down, one-size-fits-all mandates
imposed on local schools, police departments, or social
service agencies operating in unique contexts. The lesson for

contemporary public administration is to shift focus from
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micromanaging processes to clearly defining and measuring
outcomes. Central authorities should establish strategic goals,
performance standards, and accountability frameworks,
while empowering local actors with the autonomy and
necessary capacity to devise context-appropriate methods for
them. This

responsiveness, and builds a more agile and resilient

achieving fosters innovation, improves
administrative ecosystem.

In conclusion, the tragedy of the “Wang-Kang Directive” is
a powerful historical metaphor for the foundational
principles of sound administration. It demonstrates that
legitimate authority derives not merely from hierarchical
position but from the epistemic quality of its decisions and
the procedural integrity of its deliberative processes. For the
modern public administrator, this history reinforces the
critical need to design systems that are humble in their
reliance on ground-level intelligence, agile in their capacity
for iterative learning, and wise in their balance of cohesive
direction with empowered local execution. By internalizing
these lessons, public administration can better fulfill its core
mission: crafting and executing policies that are not merely
formally correct but authentically responsive and effective in

the complex, unpredictable realities they are meant to

govern.
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This article examines the role of decarbonization in achieving the sustainable development goals of the
Republic of Belarus. It identifies the main sources of greenhouse gas emissions and strategic areas for their
reduction. Particular attention is paid to measures to improve the efficiency of the existing energy system,
the development of renewable energy (biomass and biogas), and electricity generation at the Belarusian
Nuclear Power Plant. It is emphasized that the transition to low-carbon technologies contributes to
improved environmental quality, the fulfillment of international commitments (the Paris Agreement) to

slow global warming, and provides economic and social benefits.

BBEJEHUE

B HOBBIX yCIIOBHAX Pa3BUTHA CTpaH MHUPOBOTO COOOIIECTBA

Hns  PecnyOonuku bemapych B Ommkaifmee  Bpems

(orama "Wanyctpus 4.0") HauwuonanbHas cTpaTerus JIOMUHHUPYIOT TJIOOANbHBIE JKOJOTUYECKUE PUCKU B BHIE
ycroituuBoro pazsutus (HCYP) Pecny6muku benapyces Ha YCWIGHHS  «MapHUKOBOro 3¢dexra» U  riodaJbHOro
nepuof 10 2040 r. onmpenensieT TpU OCHOBHBIE KOMITOHEHTHI: MOTCIUICHUSI ~ KJIMMAara,  CHIDKCHHS  OHOJIOTHYEeCKOTo

pa3BUTHE dYeloBeKa KaK JUYHOCTH M TEeHepaTopa HOBBIX
U7CH; TOINCpKAHHE M Pa3BUTUC KOHKYPEHTOCIIOCOOHOMH
9KOHOMHKH, OOECICUeHHE OIarompUsTHON OKpYIKaroIei
cpenbl B 9KoJIoTHueckoi 6e3onacHocty [1].

Tpanchopmanusi MEPCICKTUBHON MOMICTH HAIIMOHAIBHON
SKOHOMHKHM  HallpaBjieHa Ha

BHEIPEHUE MPHUHLIUIIOB

«3CJICHON JKOHOMHUKW» TIPH COXPaHEHUU TMPUPOJHOTO
KamuTaga, a Takke (OPMHUPOBAHUEC BHICOKOTEXHOJIOTHYHOTO
MIPOU3BOJICTBEHHOT0 ceKTopa. POpMHpPOBaHME IEIOCTHOM
CTpaTerun IIPOUCXOOUT Ha

OCHOBC IMMPUHIUIIOB

HaHHOHaﬂLHOf/II OTBCTCTBCHHOCTH.

1.B03MOKHBIMH YIPO3aMHU AJI51 YCTOMYHUBOIO
Pa3BUTHA SABJISAIOTCSH

Bo3moxxapiMu yrposamu - A YCTOI>'I‘IHBOFO pa3BUTHUA

SIBJIAKOTCA: YBCJINYCHUC TEXHOTCHHOM Harpys3kKu Ha

OKpY)XAaIoLIyI0 Cpely ¥ HapylIeHHe ee¢ CIOCOOHOCTH K
mpobiemMa

CaMOBOCCTAaHOBJICHHIO, HCYCPIIacMOCTH

HEBO300HOBIIAEMBIX pecypcoB u HEYCTOHYHBOTO

HCIIOJIb30BaHHS BO30OHOBIISICMBIX PECypcCoB.

pa3sHo00pa3usi, HEraTHUBHOTO BJIMSHUS Ha 3J0POBBE JIOACH
W3MEHSIOIINUXCS YCIOBUH JKU3HENEATENbHOCTH. 3BECTHO,
YTO BO BCEX CTpaHaX MHpa MPEANPUATUS TEIUIOIHEPTETHKU
SIBJISTFOTCSI OCHOBHBIMH

HMCTOYHUKAMU BBIOPOCOB

MApHUKOBBIX Tra30B B  arMoc(epHbIi  BO3myX. OJrTa
3aKOHOMEPHOCTh COXpaHsieTcs u 1yl pecriyonuku. B 2023 r.
CTPYKTYpa BBIOPOCOB ITAPHUKOBBIX Ta30B ObLIA CIIEAYIOIIEH:
62%,

(pactenneBoncTBO) — 24%, MPOMBIIILIEHHBIE BRIOPOCH — 7%,

TCIJIOOHCPTCTHUKA - 3CMIJICIIOJIB30BAHUC

CKIIQJIMPOBaHUE OPTaHUYECKUX 0TX0MI0B 7% [2].
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B T'OJ)

Amnanms BBI6pOCOB IIapHUKOBBIX Ta30B B

CTPYKTYpPBI
Benapycn 3a mepmonm ¢ 2010 r. mo 2023 r. (puc. 1)

MMOKAa3BIBaCT, YTO DJHEPIreTHUSCKUH CEKTOp  SBISIETCS
OCHOBHBIM HCTOYHHKOM AMHCCHUH IapHUKOBEIX Ta30B, CO
3HAYUTENBHON TCHACHIIMEH CHW)KCHHS JTOTO TOoKa3aTels (C
60,2% B 2010 1. mo 53,9% B 2023 r.). [IpuMeyaTeTbHBIM
SIBIIICTCS TO, YTO BBIOPOCHI TAPHUKOBBIX Ta30B OT
MOUTOHOB XpaHeHus oTxomoB JKKX 3a 3TOT ke mepuon
yBenmmamiuck ¢ 5,7% mo 6,9%, 4ro MOXXHO OOBSCHHUTH
YBEIMYCHHEM OOBEMOB CKIAIHPYEMBIX OTXOIOB, BKIFOYAs
OpPTaHUYECKYIO (ppaKIHIO.

DMmuccun TTaPHUKOBBIX rasoB B pe3ynbTare
3eMJICTIONIE30BaHUS (B CEIBCKOM XO3SHCTBE) OCTArOTCS
CTaOMIBHBIMHU, Ha JIOCTATOYHO BBICOKOM ypoBHE — 20,8%.
DT0 MOXHO OOBICHUTh HEYCTOWYMBBHIM HCIIOIB30BAHUEM
MMOYBEHHO-3E€METIBHBIX PECYpPCOB B PAaCTCHHEBOICTBE, B
YaCTHOCTH HEPAIMOHATIHHBIM IPUMCHEHHEM MUHEPATBHBIX
a30THBIX yHOOpECHUH, NPUBOIAMNM K IEeHUTPH(PHUKAINU
MOYB. PesyneraTom JIEeHUTPHPHUKATNT SIBJISIIOTCS
3HAYUTENBHEIC IMMOTEPH a30Ta M OKCHIOB a30Ta, KOTOpHIC
MOCTYMAOT B atMochepy W3 MOYB, YCHIMBAs MAPHAKOBBIN

¢ exT.

TIPOMBIIVICHHBIX TPEINPHUATHH 32 aHAIN3UPYEMBIH MEPHOA

OOBbeMBI  BBEIOPOCOB  TTApHUKOBBIX TIa30B  OT

OCTaroTCs cTabMIBHBIMY - Ha YpoBHE 5,5-5,6%.

3HauMMyl0 poOJib B JOCTHXKEHHM LeJeld YCTOMYMBOTO
PasBUTHS BBIIOJIHAECT JCKapOOHHU3AIUS 3HEPreTHIECKOTO
CEKTOpa, OCHOBHBIMH  aCIEKTaMH

KOTOpOﬁ SABJIACTCA

COKpalllcHue BBI6pOCOB MNAapHUKOBBIX T'a30B, CBA3aHHBIX C

HCIIOJIB30BAHUEM HCKOITaEMOro TOILIIMBa (pI/IC 2) .
CTpaTCFH‘IeCKOﬁ OCIIBIO ,I[eKap6OHI/IBaI_[I/II/I SABJIACTCA
YAOBJICTBOPCHHUC HOTpe6HOCT€ﬁ B OHEPrOHOCUTCIIAX

HpOHBBOHCTBeHHOﬁ C(I)epbl n IKWINIIHO-KOMMYHAJIbHOTO

xo3siictBa (OKKX), Ha oOcHOBE WX MaKCHMAaJbHO
3¢ $EKTUBHOTO MCIOIB30BaHU IPH CHIDKCHUH HAarpy3Kd Ha
OKPY’KaIOIIYIO cpeny. AcmiekTsl  JexapOOHU3AINH

OHEPICTUYCCKOr0 CCKTOpa MpPCACTABJICHBI HAa PUCYHKE 2.

ACHeKTbI nekapﬁo HH3ALHH SHEPIreTHYECKOro CEKTOpa

l | l

Yayumenue KadecTsa
OKpY#AIOLIeH cpeabl
(nepexon k
HH3KOYIICPOLHOH
3KOHOMHKE IIPHBOJIHT K
CHHKEHHIO 3aTPA3SHEHHS
BO3/lyXa, BOJbI H OMBBI,
4TO IMOJOKHTEIIBHO
CKa3BIBACTCA Ha 3/I0POBBE
4eOBEKa H IKOCHCTEMAX )

Camxenne BoiGpocon
(OCHOBHAS HENb
JleKapOoHM3aIHH -
COKpanIeHHe BEIOPOCOB
NapHHKOBEIX ra30B,
CBA3AHHBIX C TTOOANLHBIM
MOTEILICHHEM KIHMaTa)

FIKOHOMHUS pecypcoB
(aexapGonu3anus
CTHMYIHpYeT Gonee
PALOHANBHOE
HCIIONB30BAHNE
IPHPOHEIX PECYPCOB
IHEPriH)

PucyHnox.2. AcniexTsl [ekapOOHU3AINN SHEPTETHIECKOTO

75

CCKTOpa

2.CoBpemMeHHast JeATeJbHOCTh o
JeKapOOHM3AIUN TOMJIMBHO-IHEPTreTHYeCKOT0
KOMILIEKCA BKJIIOYAaeT 4YeTbIpe OCHOBHBIX
HanpaBJIeHUsI

ITOBBIIIICHUC 3HCpF03(1)(1)€KTI/IBHOCTI/I IoCpeaACTBOM

MOACpHU3AINN 060py,I[OBaHI/I$[ 1 BHCAPCHUSA HOBBIX, Ooiee

3G QGEKTUBHBIX  TEXHOJOTHH B  Pa3lUYHBIX  OTPACIAX
HApPOJHOTO XO3SIUCTBA, KOTOPBIE CIOCOOCTBYIOT CHUIKEHHIO
obmiero  moTpeONieHUsT JHEPrHM U,  CIEIOBaTEIbHO,
YMEHBIIICHUIO BEIOPOCOB MAPHUKOBBIX T'a30B MPU CXKUTAHUH
HCKOMAeMOro TOILIMBA; JalbHEWIlee pa3BUTHE ATOMHOM
SHEPreTHKH; BOBICUCHHUE B JHEProdanaHCc BO30OHOBISIEMBIX
ucTouHnkoB 3Hepruu (BUD), ocHOBaHHBIX Ha TpaHchepTe
MEXIYHAPOAHBIX TEXHOJIOTHA M CHUCTEMHBIX PELICHUM
(6buoras, coiaHe4Has: U BETPOBAsi IHEPreTHUKA); MAKCHMAIBLHO
BO3MOXKHOE HCTIOJIb30BAHUE COOCTBEHHBIX
TOIUIMBHO-IHEPTETHYECKUX PECYPCOB, B T.4. MECTHBIX BUJIOB
TOILINBA (IPEBECHHBI, OOMACCHI).

OCHOBHBIC HAMpaBIICHHUS JACKAPOOHHM3AIUH TPEICTABICHBI

Ha pUCyHKe 3.

Tlepexon Ha BO300HOBIAEMBIE

Mosbuuenue 3HeproddheKTHBHOCTH
HCTOUHHKH SHEPTHH

‘OCHOBHBIE HANPABICHAN
nexapOoHH3ALHH

MoaeprHE3anKA CETEBOMH
uHppacTpyKkTyphI

VIaBIuBaHHe H YTHIH3ALHA
nmokcuaa yraepona (COz)

Pa3BHTHE HH3KOYTTIEPO/IHEIX
TeXHOMOr it

Pucynok.3.OCHOBHBIC HAIIPaBIICHAS JeKapOOHU3AIIH

3. Cpeau OCHOBHBIX HANIPABJICHUI NMOBbIIIECHUS
3HeprodppeKTUBHOCTH AeHCTBYHOIIHNX
NPOM3BOACTBEHHBIX 00bEeKTOB,
BbI/ICJIUThH CJIeAyIONIHe

MOZKHO

BHCAPCHUC MCPCAOBLIX TeXHOJ’IOFHfI, TaKUX KaK YyTUJIN3alus

Tella JbIMOBBIX Ta30B, U BBIBOJ U3 OKCIUIyaTalluu
yCTapeBIIUX I'eHEPUPYIOIUX 00 BEKTOB;

MOBIILICHUE JIOJIM 3JIEKTPOIHEPTUU B CTPYKTYpe KOHEYHOTO

noTpeOIeHUs npu OTHOBPEMEHHOM COKpaIlleHU!
WCIIOJIb30BaHUS AMITIOPTUPYEMOTO YIII€BOIOPOHOTO
TOTLINBA;

aKTHBHOE WCIIOJIb30BaHUE HU3KOMOTEHIIHATBHBIX

BTOPUYHBIX JHEPrOPECYpCOB I OTOIUIEHHS M TOPSYEro
BOIOCHAOKEHUS;
000pyT0BaHUs u

MMPUMEHCHUEC COBPEMECHHOI'O
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aBTOMAaTHU3UPOBAHHBIX CHCTEM YINPABJICHUS, MO3BOJAIOMINX
MHHAMH3HPOBATh ITOTEPH MPU TPAHCHOPTHUPOBKE TEILIOBOH
U 3JIEKTPUYECKON FHEPruH [3].

K

OHEPICTUYCCKOr0 CCEKTOpAa OTHOCHUTCA Ppa3BUTHUC C(l)epbl

KIIIOYCBBIM HaIlpaBJICHUAM I[eKap60HI/ISaL[I/II/I

B0300HOBIsIeMOl 3HepreTuku. VcmomszoBanme BUD mms

IIPpOU3BOACTBA TCIUIOBOH | SHGKTqueCKOﬁ OHEPrun

obecrneyrBaeT CHUHCPIUIO TPEX COCTABJIAIOIINX YCTOI>'I‘IHBOFO

pa3BUTHA: BKOHOFH‘ICCKOﬁ, SKOHOMHYECKOH H COI.[PIaJ'ILHOﬁ

(puc. 4).

Bo3obHoBnAEMAaA SHEPreTHKA

JKOJIOrHHECKHIT acTieKT

DKOHOMHHYECKHH acIieKT

ColMansHEIi acrekT

- CHHJKCHHE BEIOPOCOB
TIAPpHUKOBBIX Ia30B,
- COXPaHCHHE TIPHPOJTHBIX
Pecypcos;
- YMEHBIICHHE
3arpA3HEHHA BO3/IyXa,
BOJIbI H IIOYBEL

- IUBepCH(HKAIHA
IKOHOMMKH;
- CO3/1aHHE HOBBIX
pabounx Mect;
- CHIDKEHHE CTOHMOCTH
IHEPTHH B JOJITOCPOIHOIH
IIEPCIIEKTHBE

- JOCTYTI K
IHEPrHH B
YHAATEHHBIX paioHax;
- NOBEIMICHHE
JHEPreTHIEeCKOH
fe3onacHoCTH;

- YIIyHILIEHHE 3/I0POBbS
HACEIeHHA

Pucynok.4.AcneKTsl BO30OHOBIIIEMON YHEPTETHKHI

Hawnbonee NEPCICKTUBHBIMU HaIlpaBJICHUAMU

BO300HOBIISIEMOH SHEPreTUKU B Bbemnapycn,
JIEMOHCTPUPYIOLIIMMHI 3KOHOMHYECKYTO 3()(hEeKTHBHOCTH MPH
COONIIONEHNH  TEXHHYECKUX

pCeriIaMCeHTOB, SIBJISAIOTCA

UCIIOJNBb30BaHHE OMOMAacchl M OHOra3oBbIE TEXHOJOTHH.
Ciemyer OTMETHTD, YTO HIMEHHO OHH COCTABIISIIOT OCHOBHYIO
momo  (56%) B cTpyKType

TPaIUIIMOHHBIX BUAOB TOIUIHBA 3a cueT BUD (puc. 5) [4].

CHHXKCHUA HOTpe6J'IeHI/I$I

18%

OHeprus BeTpa
DHeprus conHia

[ DHeprus ABMKCHHA
BOJIHBIX ITOTOKOB

10%
i Dueprus 6uorasa

W DHeprus 6uomaccsl

14%

Pucynok.5.CHmxeHIE TOTPEOICHNS TPaIUIINOHHBIX BHIOB
TorumiBa 3a cuetr BUD, %

Buomacca mpencraBnseT coboil MPOAYKTH, TOIHOCTHIO WA
YaCTUYHO COJCpKAIle MaTepPHaibl PACTUTEIHHOTO MU
KUBOTHOTO  MPOUCXOXKACHUS, OBITH

KOTOpBIC  MOTYT

HCIOJb30BAHbI B KAYECTBEC TOIJIMBA AJIsI TOJTYYCHHUA SHCPTUN
[5].

HalpaBJICHUN

Ipd HUX CXKUTAHUU 3HauUTENbHBIA  pECYpPCHBIN

IIOTCHOHal B OTOM COCpCAOTOUCH B

PACTUTCIIBHBIX OTXOJA4aX arponpOMBIIIIICHHOI'O0 KOMILICKCA.

76

HaubGonee 00bEMHBIMH U TOTOBBIMH K HCIIOJIb30BAHHIO

BUAAMH  CBIpbSl  SIBJISIIOTCA ~ MOOOYHBIE  INPOIYKTHI
nepepaboTKy JbHA (KOCTpa), COIOMa 3€pHOBBIX M parica, a
TaKKe OTXOJBI, oOpasylomuecs Npu yOOpke KyKypy3sl Ha
3epHO. VX sHepreTHdeckas yTWIM3AIWs BHOCHT IIPSIMOH
BKJIQJl B IeKapOOHM3AINIO, TOCKOIBKY IPH MX CXHI'AaHUH B
aTMoc(epy BO3BpallacTCs JHIIb TOT THOKCHJ YIIepozaa

(CO2 ), xoTOpBII OBUT aKKyMyJIHPOBaH pACTECHUSIMH B

TEUYCHWE  OKM3HEHHOTO  IMKJIA, YTO  IOJAEPKHUBACT
yTIIEepOIHBII OanaHc.
3HAUNTETBHBIMH  TEXHOJOTMYECKUMH  MPEHMYIIECTBAMU

mepen npyrumu Bugamu BUD obmamaer Onora3. Kimroueoe
MPEUMYIIECTBO €r0 HCIONB30BAaHUS — YIIPABIIEMOCTh
MPOIECCaMU U CIIOCOOHOCTh aKKyMYJIHPOBATH DHEPTHIO Ha
JUIUTENBHBIA CPpOK. B oT/IMYME OT COTHEUHOMN MM BETPOBOM
TeHepanuu, OMora3 MOXHO CHHTE3HpPOBATh IIO3TAlHO, a
MONyYeHHBI MeTaH — XPaHHTh B  EMKOCTSIX H
TPaHCHOPTHPOBAThH 0€3 3HAYUTENBHBIX TIOTEPh, 00eCIeInBast
TeM CaMbIM HAICKHOCTh IIOCTABOK M MHOIOLIEIEBOE €ro
Hcnoiab30BaHue [6].

JanHas TEXHOJOTHSA SBISCTCS OTPAcibl0 LUPKYISPHOH
SKOHOMUKH, MOCKOJNBKY UISI METaHOTeHe3a HCIOIB3YIOTCS
OpraHUYeCcKHe OTXO/JIbI arpoINPOMBIIIICHHOTO "
KOMMYHAJIBHOTO CEKTOPOB. KpUTHUECKN Ba)KHBIM aCIEKTOM
s 5()(HEKTUBHOCTH TPOIECCOB SBIACTCS OOecIedeHne
cTaOWIBHOM Moaun cyOcTpaTa B METaHTEHKH ((pepMEeHTEPHI)
B TCYCHHE BCErO BPEMCHH MHKPOOHOIOTHYECKOTO ITHKIIA,
49TO TpeOyeT YeTKO OpraHW30BaHHOH JOTHCTUKH. Pa3puras
HHQPACTPYKTYpa MONBE3THBIX MYyTEH M CO3MaHHE MeCT
XpaHCHHS W PE3EPBOB CHIPBS SBIAIOTCI HEOTHEMIIEMBIM
YCIIOBHEM YCIECUTHOTO (DYHKIIMOHMPOBAaHUS OHOTa30BBIX
KOMILIEKCOB.

[MomuMo TpoW3BOACTBA METaHA, OMOTA30BBIC TEXHOJIOTHH
pemaroT psia SKOIOTrHYecKuX mpodiaem. OHH CrTOCOOCTBYIOT
COKpAIIICHUIO IUTOMAaAeH, 3aHIATHIX O] IOJIUTOHBI TBEPIBIX
OBITOBBIX OTXOJIOB, IPEIOTBPAIIAOT IMUCCHIO TAPHUKOBBIX
ra3oB (B T.4. aMMHaKa) ¢ WX MMOBEPXHOCTH, a TaKXKE CIyXKaT
OappepoM Ha TYTH

3arpsA3HCHUA  TTOYBCHHBIX  CJIOCB,

TPYHTOBBIX U MOBCPXHOCTHBIX  BOA  OpPraHUYCCKHUMU

BEIICCTBAMHU U COCAMHCHUAMU a30Ta.

3akiIoueHue

I[CKap6OHI/ISaHI/I$I BBITIOJIHACT 3HAaYUMYIO PpOJIb B

Omna

CHOCO6CTByeT 00eCIICYCHHUIO Z-)HepFeTI/I‘IeCKOﬁ 6630HaCHOCTI/I,

JOCTHIXKCHUH ueneﬁ YCTOﬁqHBOFO pa3BUTHA.
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ABSTRACT

Human Capital;

This research paper aimed to identify the human capital drive to social entrepreneurship in Thai context, so
we can understand how knowledge and skill that can influence to social entrepreneurship. In addition,
this research is also to explore the social entrepreneurship that can describe the experience to create social
impact on society in Thailand. Finally, it is to generate the new conceptual framework of social
entrepreneurship that can be led to social impact. The sample size for multiple case designs was 5 social

entrepreneurs for qualitative research. Semi-interview question is used as a tool to collect data through

;Z%;,renemh,p; target group.  This research is using grounded approach to analyze the data. Findings show that
Social Impact: knowledge and personality are the key point antecedent for human capital that drive to social
entrepreneurship.  For social entrepreneurship, I have found three more factors that can be used to
measure, which are passionate, information seeking, and opportunity seeking. Finally, social impact can
be measured in two types that the impact can be seen as the society is increasing on income or profit and
improved their quality of living.
INTRODUCTION

The emerging of social entrepreneurship has been rapidly
increasing in the private, public, and non-profit sectors over
the
entrepreneurship continues to grow (Jiao, 2011; Johnson,
2000; Nicholls, 2008).

a global phenomenon that has an impact to the society by

last few years and so as interest of social

Social entrepreneurship has become
employing innovative approaches to solve social problems

(Jiao, 2011; Robinson et al., 2009).

entrepreneur refers to the individual person who starts up the

The term social

business to serve and to produce the product in the
innovative way for social change (Dee, 2001). In order to
create social entrepreneurship, the entrepreneur is motivated
by many factors such as personal interest, lifestyle,
acknowledge and entering network, and profit (Dee, 2001).
Thus, is the field

entrepreneurs aim to create their activities to be directly tied

social entrepreneurship in  which

with the ultimate goal of creating social value. In doing so,
they often perform with little or no intention to gain personal

profit.  The main purpose of social entrepreneurship is to

maximize the social welfare. With the change in funding,
traditional third sector and Benefits Corporation forms such
as nongovernmental organizations (NGOs), philanthropies,
and charities have tried to adopt the social entrepreneurship
concept and have begun to identify themselves as social
for and

enterprises more dependence on donations

government resources. In addition, some for-profit
organizations have claimed to be social enterprises as well
because their social purposes are not private profit proposes
as a whole. The use of the term social entrepreneurship is
gaining increased popularity. However, the need for
understanding and promoting on social entrepreneurship is
quite limited. This kind of organization is formally
emerged by The Regulations of the Office of the Prime
Minister that is Thai Social Enterprise Office in 2010 all
around over developing countries and Thailand.

In Thailand, it has adopted the concept of social innovation
(Drucker, 1990) and that has created Thai Social Enterprise

Office in 2010. The development of social enterprise in

* Corresponding author. E-mail address:sarana.p@siuv.ac.th
Received date:February 01, 2026; Revised manuscript received date: February 10, 2026; Accepted date: February 20, 2026; Online

publication date: February 28, 2026.

Copyright © 2026 the author. This is an open access article distributed under the terms of the Creative Commons Attribution License

(https://creativecommons.org/licenses/by/4.0/).

78



International Journal of
Multidisciplinary Research

[JMR

Research Article Print ISSN 3105-8884

Online ISSN 3105-8892

MexpayHapoaHbIi HHCTUTYT
yNpaBneHns 1
npegnpuHUMaTenbCTaa

February 2026, Vol. 2, No. 2

All the

parties in Thailand see the important of sustaining and

Thailand, it started from Hamburger crisis on 2009.

recovery to the problem that has occurred from the crisis.
Due to the problem on social, economic and environment,
the practitioners and academics in Thailand have realized the
concept and important of social entrepreneurship that could
be other way of helping to recover and sustain the social,
economic, 2009).

According to Thai SE Catalog on 2012, it has put together of

and environment (Robinson et al.,

registered as social enterprise for 70 well-known enterprises,
but these are some example of social enterprises, so there is
still more social enterprise existing in Thailand that has not
been registered in Thai Social Enterprise Office. In
addition, many non-profit organization has tried to adopt the
social entrepreneurship concept to sustain financial due to
With social

entrepreneurship concept, this concept can help to find the

the decreasing of donation from their source.

way of sustaining the organization and continuing to create
social value or social impact to the society. However, there
is a few research has confirmed that adopting social
entrepreneurship is  better than tradition non-profit
organization on social impact and how does it be measured.
The empirical research that shows the ability to gain and
utilize on social impact is limited. ~Therefore, this research
aim to focus on how social impact is being measured.

Hence,
Even though, from 1991 to 2004, the result of research on
The
publication productivity per annual has steadily increased
from 2005 to 2009 but, it has dramatically risen on the 2010
(Maria et al., 2011).

disappointed that there is a lack of research in top-tier

social entrepreneurship research is increasing.

social entrepreneurship was at a very low level.

However, recently, academics have

journals that demonstrates the social impact of organizations
(Hinnings and Greenwood, 2002; Margolis and Walsh,
2003; Walsh, Weber and Margolis, 2003).
the research study that has gathered in the field of social

According to

entrepreneurship research, Desa (2007) found that 70 papers
from 1985 to 2006 that were gathering from ABI
information database showed that there were a study on
definition, resource-constrained environment, governance
performance of
Next, Douglas (2008) that has
concluded from the Web of science database for 57

identified papers and 20 analyzed from 1994 to 2007 found

regulations, and metrics social

entrepreneurship research.

that there was a research on methodology. In addition,

Short et al. (2009) found the research paper from 1991 to
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2008 on EBSCO, ABI, and Science Direct database from

1991 to 2008 on the research domain of social
entrepreneurship,  delimited  boundaries of  social
entrepreneurship, and categorization of papers into
conceptual.  Finally, Hill et al. (2010) found the research

from 1968 to 2008 on academic research premier, business
source premier, and EconLit database that there were
researches on semantic network patterns, meaning emerging
schools of thought of social entrepreneurship. As a result, I
can conclude that there is a gap and there is a few research
To fill

this gap, this research paper is attempting to do a research on

study on social impact assessment and evaluation.

social impact measure in which it can be benefit to other
organization or business that can use the model that can be
applied in their organization to measure the social impact.

Another point of view related to the social entrepreneurship
is human capital. There has been an amount of research on
organizational practices and arrangements that is knowledge
and skill (Schultz, 1961; Becker, 1962; Coleman, 1990).
Human capital has long been acknowledged to be an
important factor for the productivity of individuals (Schultz,
1961a, b; Becker, 1962) and more recently has been
identified the
competitiveness of firms (Bartel,1989; Senker and Brady,
1989; Howell and Wolff, 1991; Prais, 1995).

of knowledge, social entrepreneur needs to create and plan

increasingly as a factor influencing

As the value
for entrepreneurial activity to solve the social problem and

As the

skill that has accumulated over time, this capabilities or skill

also to create a better organizational performance.

contribute to the development of social entrepreneurship
activities, which is the underlying mechanism of social
transformation. Thus, human capital could be the
important antecedent that can lead to social entrepreneurship
in which this research study is trying to focus as the model
to the social impact.

Therefore, at this point of this research, the antecedent and
consequence of social entrepreneurship are identified that
can be led to social impact, so once I recognize the key
factors, we can build up the social impact measurement for
the future research.

Research Questions

How does human capital drive to social entrepreneurship?
Objectives

The purposes of this research aim to identify the human
capital drive to social entrepreneurship in Thai context, so

we can understand how knowledge and skill that can
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influence to social entrepreneurship.

1.Literature reviews

1.1.Human Capital of Social Entrepreneurs

In the sense of human capital, it broadly defines as the
mixture of human and capital. In the view of economics,
capital is referring to factors of production that used to
create goods or services, which are not self-consumed in the
product process. In term of human, it is the subject to take

charge of all economic activities such as production,

consumption, and transaction (Boldizzoni, 2008).  Thus,
human capital means one of production element, which can
generate added-values through inputting it. In this

research, the boundary of human capital can broadly define
as value of knowledge and skill that has accumulated in such
a period of time (Schultz, 1961; Becker, 1962; Coleman,
1990).

needs to create and plan for entrepreneurial activity to solve

As the value of knowledge, social entrepreneur

the social problem and also to create a better organizational
As Dee et al. (2001) has researched, it has

found that social entrepreneurs need to have a knowledge to

performance.

look for the opportunity and analyze how to find the
customer’s need to satisfy by using social innovative way.
In addition, Guclu et al. (2002) has mentioned on their
research that inspired idea is the important factor for
operating the venture and also, knowledge is another
important factor for success.

The skills to integrate and utilize resources are also the
human capital of social entrepreneur. The integrating
the development of social
which the

mechanism of social transformation. Therefore,

capabilities contribute to

entrepreneurship activities, is underlying
social
entrepreneurs are considered as the changing agents in the
social sector by engaging in a process of continuous
Danna and Porche (2008) found

that social entrepreneurs utilize and integrate others’

innovation (Dees, 2001).

resources to realize the objective of social entrepreneurship
(2003) compared

entrepreneur with administrative staff in the government

activities. Furthermore, Dees social
department and found that the former’s logic is valuable.
Social entrepreneur mainly focuses on the idea and then
integrate the resources to realize it.

Thus, value of knowledge and skill of using resources that

has accumulated for a period of time are the main factors of
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human capital in order to build social enterprise or social
business to success.

Therefore, I propose that; Proposition 1: The greater level of
value of knowledge and skill of using resources that has
accumulated for a period of time will be related to the

positive effect on social entrepreneurship.

1.2.The consequence of social

Entrepreneurship

For hybrid business model, the objectives are to create
self-sustaining business and to solve pinpoints societal
problem (Zeyen et al., 2012).

businesses not only want to make a profit to sustain

Another word, these

business, but with that profit, they will use it to create social
value to the society. Social impact (Austin et al., 2006;
Austin, 2006; Bourstein, 2004) and performance (Tepthong,
2014) are the key consequence of being social entrepreneurs
especially in the hybrid business model. It is associated
with Mair and Marti (2006). They stated that social
entrepreneurs is another different model from other that
mainly purposes for building social value and also to make a
In addition, Robert

and Woods (2005) mention that social entrepreneurship is

profit in order to sustain the business.

building the venture that connect between business and
philanthropic, environmental problem, and to fill the gap of
income and employment difficulties.

In addition, the words of social entrepreneurship may be
new, but its spectacle is not. = The definition of social
entrepreneurship is vary. In the most general sense, social
entrepreneurship is an activity of social enterprise that has
created in the innovative way to accomplish a social
Peter Drucker (1979, p. 453) introduced the

concept of social enterprise when he advocated that even the

mission.

“most private of private enterprise is an organ of society and
serves a social function additionally he advocated a need for
a social sector in addition to the private sector of business
and the public sector of government to satisfy social needs
and provide a sense of citizenship and community”.

Such oversight does not extend to the outcomes of social
entrepreneurial  activities, although there are some
foundations and nonprofits that provide support to these
entrepreneurs based on some evaluation. For example,
Ashoka (www.ashoka.org) provides funding to fellows base
on five criteria: the knockout test: a new idea; creativity;

entrepreneurial quality; social impact; and ethical fiber.
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For the Schwab Foundation (www.schwabfound.org) uses

criteria of innovation, sustainability, and direct social
impact, in quantifiable results. As two outstanding
organizations for social entrepreneurship support, one thing
in common for acquiring supportive to that social business
venture is social impact.

Further reflections on the SE academic literature, reveal a
number of themes, preoccupations and domains, that have
emerged (Weerawardena and Mort, 2006), broadly these are:
first, SE may be expressed in a vast array of economic,
educational, welfare and social activities, reflecting diverse
initiatives and activities; second, SE many conceptualized in
a number of contexts, public sector, community and social
action organizations; third, the role of innovativeness,
proactiveness, and risk taking in SE have been emphasized
in distinguishing SE from of community work; and fourth,
social enterprises also provide an alternative business model
for firms to trade commercially in an environmentally and
socially sustainable way, where they focus on an alternative
delivery system for public services such as health, education,
housing and community support (Dee, 2001; Harding,
2000).

Notwithstanding the obtaining of SE literature, little effort is
devoted to measuring results involving the double bottom
line (financial and social performance) or the triple bottom
line (financial, social, and environmental). For many social
entrepreneurs, profit is not the gauge of value creation, nor is
customer satisfaction, but rather social impact (Giddens,
1998; Jackson, 2006).
measure (Cook et al., 2003; Economist, 2006; Seelos and
Mair, 2005).

Thus, the most important criteria for “qualifying” as a social

However, social impact is hard to

venture is establishing the organization to create a certain
social impact and measure the success of the organization
based on the achievement of the social impact.  Social
business do not focus on outputs, or in other words, service
provision.  Social entrepreneurs create sustainable change
and they measure the success of their organizations based on
the creation of this change. ~While business entrepreneurs
measure the success of the organization through the
provision of services/goods and financial returns, social
businesses measures the success of the organization not by
their ability to provide services to the community they
serving, but through their ability to create sustainable social
impact (Young, 2006; Kozma and Wagner, 1997; Drucker,

2001; Robinson, 2006; Zappala and Lyons, 2009; Mair and
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Marti, 2006).
Therefore, I propose that;
The

entrepreneurs will be related to the positive effect of social

Proposition  2: greater level of being social

impact and performance.

1.3. Social impact

There is no commonly acknowledged definition of the term

social  impact. Social impact, according to
businessdictionary.com, is the net effect of an activity on a
community and the well-being of individuals and families.
In addition, Juslen (1995) has defined social impact that is
the impact on people, communities and society, which have
an effect on well-being.  For the Centre for Social Impact
in Australia, social impact means outcomes-led adaptive
thinking and action taken by businesses, government, social
purpose organization and knowledge creators that contribute
to creating a positive, meaningful and sustainable change for
the benefit of society and particularly those at disadvantage
as a result of systemic, long-term problems.

(2002) stated that social impact is the all impact to the

Vanclay

humans.
Moreover, Barrow (2002) has defined that social impact is
the significant or lasting change in people’s lives that
brought about by a given action. = The impact can be
positive or negative, intentional or unintentional, immediate
and direct, or it can manifest later over time and reach out to
different persons, persons who were not even included in the
target, but who indirectly benefit from the impact.

Another point, earning income concept might not be a
defining characteristic of social entrepreneurship, but it is
crucial for social entrepreneurs to sustain their ventures
(Anderson and Dees, 2006; Boschee and McClurg, 2003).
Once the social entrepreneur operates at full cost recovery or
beyond (i.e. generating profits), he/she has entered the
business world and thus is called ‘‘social business
entrepreneur’’ (Yunus, 2006, p. 40).  According to the
Global (20006),

businesses, profits might be dispersed to shareholders;

Entrepreneurship  Monitor in social
however, most of the profits are recycled back into the
business to maximize social impact and not to maximize

profit.
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Fig.1. Conceptual framework of this research

2.Methods

The unity of analysis in this study is individual person,
which is social entrepreneurs. The social entrepreneurs as
samples are over hundreds of them that have registered with
Thai Social Enterprise Office. However, on this research,
the researcher will focus on Chiang Mai province, which is
the largest province in the northern part of Thailand. The
purposive sampling is used in this research. = Given the
population from which the sample was drawn, the sample
size for multiple case designs was 7 social entreprencurs for
qualitative research.Thus, qualitative research, the key
informants are drawn from Thai Social Enterprise Office in
2015.
trade; Buddy homecare; House of potentiality; POET; Thai
message by blind; AKHA AMA Coffee; Y-development
Craft Shop.

Therefore, the samples have drawn out from the criteria of

There are 7 social businesses:Thai tribal crafts fair

Thai Social Enterprise Office. According to Thai Social
Enterprise Office (tseo), the office has stated criteria for
being social enterprise or social business, so there are 5
criteria as following; 1) target and social purpose 2)
financial sustainable that has income from selling the
product or services 3) the process of producing goods or
services that has to be environmental friendliness and
fairness to society 4) the business has to circulate income or
profit to invest the business for future or expand for more of
social impact rather focusing on the stakeholder of business,
and 5) the business is being good governance and
transparency.

The researcher used a semi-structured interview as a data
collection instrument. Semi-interview questions will be used
The data

will be recorded by using electronic recorder and note taker.

as a tools to collect data through target group.

Before scheduling for interview, the researcher will use the
telephone call requesting the permission to interview the
social entrepreneurs. In addition, the researcher ask for
permission and agreement for interview. Also, the research

ask the key informant for permission to use name or other
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name that depend upon the key informant allow us to use
which name in the research. The in-depth interview is
scheduled and used the time for at least one hour or more if
it needed. The in-depth-interview will be taken place in
each of social entrepreneurs’ organization.

This research is mainly focusing on social entrepreneurs,
which operated their business or organization in Chiang Mai
province.  According to Thechatakerng (2012), to get
validity and reliability information, the interview to the
expert of social entrepreneurship who has experienced in
many years, this will give a reliable on the information.
However, this may limited the generalizability of the
findings. This may limited the generalizability of the
findings.

In this research study, the research is a using multiple case
designs approach to find the answer. However, for
qualitative research to get rigor analyze, the researcher is
using grounded approach (Glaser and Strauss, 1967) to
analyze the data. Grounded theory was originally
expressed by Barney Glaser and Anselm Strauss in their
1967 book The Discovery of Grounded Theory, with this
theory, it is a way of building theory systematically using
data obtained from this research. As the key steps in a
grounded theory research, the analysis of this research will
be drawn following the key steps by using comparative
analysis of Strauss and Corbin (1990). Strauss and Corbin
(1990) had created a series of data analysis steps for
grounded theory that consists of open coding, axial coding,
selective coding, and the generation of a conditional matrix.
Moreover, Strauss and Corbin (1990) describe some flexible
guidelines for coding data when engaging in a Grounded
Theory analysis:

For open coding, I will transcribe the data to read over and
over, then analyze the data carefully sentence by sentence to
match up type of data, if this data is important, the data will
be coded.

meaning to the raw data.

Coded data need to be straightforwardly
I will try to make a code at this as
much as possible to be ready for the next step.

The next step is axial code. It is a set of data that are put
back together in a new way after open coding. I will make
connection of each code in the same meaning or grouping as
the categories.

The final step is selective coding.  After the categories of
data is made, I will bring all categories and integrate them to
a story, which has the meaningful in this research. Also, I

will try to make a relationship of each category. At this
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point, I can create the model of this research and also make
the proposition or hypothesis that can be needed to test in

the future.

3. In this research study, the research is a using
multiple case designs approach to find the
answer.

However, for qualitative research to get rigor analyze, the
researcher is using grounded approach to analyze the data.
Strauss and Corbin (1990) had created a series of data
analysis steps for grounded theory that consists of open
coding, axial coding, selective coding, and the generation of
a conditional matrix. Therefore, I would describe the

coding analysis for each variable.

3.1. Social impact

As the results of this research, for human capital, 1 have
found that there are two key main factors, which are
knowledge and personality. Thus, I present data from the
five social entrepreneurs to show, in a structured manner,
how I reached the themes from the first-order coding and
second-order coding. I provides representative quotations
supporting each of our second-order coding. I also used
quotations in the text so as to provide a clear understanding
of my analysis. Therefore, I present knowledge factor that
consist of skill, experience, education, and training and
personality factor that consist of passion, vision, flexibility,

and beliefs.

3.1.1.Knowledge

As the value of knowledge, social entrepreneur needs to
create and plan for entrepreneurial activity to solve the
social problem and also to create a better organizational
As Dee et al. (2001) has researched, it has

found that social entrepreneurs need to have a knowledge to

performance.

look for the opportunity and analyze how to find the
customer’s need to satisfy by using social innovative way.
Therefore, I present knowledge factor that consist of skill,
experience, education, and training.

Education:The first coding that I have found from
interviewing the social entrepreneur. As I have mentioned
above, I found that 4 social entrepreneurs were at least
gradated in undergraduate level.

the United States.

2 of these graduated from
Other 2 were graduated in Thai
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university. Even though I found that one social
entrepreneurs was graduated only lower secondary level,
however, this social entrepreneurs has gained the education
by learning to many places, but he has never got a degree.
He received only the certificate after he finished the course.
As the result, education is one of the element that can build
up to the knowledge. Additionally, key informants
provided the following comments:

SEL.

of Skill Development, Chiang Mai University and other

He said that “T went to every place such Department

places that could provide him to learn how to massage.”

SE2. “I studied English major for undergraduate level. I
believe that it will help him in the future. And it did help me
because I can write business plan and summit to place for
Then, I
can go back home help to solve the problem in Akha hill

tribe.”

scholarship, so I can learn about processing coffee.

Knowledge Details

Experience

SE2 the member in volunteer club to help
other people

SE3 using the experience to find the way of
helping people in the tribe even to
design and make a suggestion on the
product

SE4 study abroad and use to work with a
peace corporation
know how to make a business that can
operate to help solving society
problem

Table .1.Summary of knowledge
Skill. A skill is the learned ability to carry out a task with
pre-determined results often within a given amount of time,

energy, or both. In other words, the abilities that one

possesses.  So, key informants provided the following
comments:
SE1. “I have learned how to massage many places, so I

was doing this for many years. Because of lifelong
learning, I have the skill to massage, so I can teach other
people to learn how to massage.”

SE2.

after I have tried and fail many times, so when I see it I can

“Before I do not know how to process coffee beans,

recognize that if this coffee beans coffee is taste this and
that.”

Knowledge Details
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Knowledge Details

Skill

SE1 learn how to massage many places for
many years
lifelong learning earning the skill to
massage

SE2 try and fail many times until know the
right way to process the coffee

Table .2. Summary of knowledge

Training is teaching, or developing in oneself, any skills and
knowledge that relate to specific useful competencies.
Training has specific goals of improving one's capability,
capacity, productivity and performance. So key informants
provided following comments:

SEL.

there to experience it because I have to improve myself.

“If there is any training, free or not free, I would go
There are many things to learn. Not only will me but all
employees go training.”

SES.

old person, I will go for training and keep learning of how I

“I believe training is very important. To take care

can efficiently take care of these person.”

Details

Knowledge

Training
SE1

any training, free or not free, go there to
experience it because I have to improve
myself

many things to learn

all employees go training

SES training is very important
go for training and keep learning of

how efficiently take care of these

person

Table. 3. Summary of knowledge
As the result, skill, training, experience, and education are
key antecedent for knowledge of social entrepreneur on

human capital.

3.1.2.Personality

As the character-based approach, it is composed of the

personality structure and the human capital of an

entrepreneur.  In this research paper, 1 will limit the
discussion on the entrepreneurial characteristics model that

can bring up the business to success. Successful

entrepreneurs have common characteristics, which are
divided into three clusters; achievement, planning, and
power (Buiza, 2012; Ruangkrit & Thechatakerng, 2015).
Therefore, 1 present personality factor that consist of
achievement, planning, and power cluster that found in this
research paper.

Passion. It is how social entreprencurs feel love to do
something. The social entrepreneurial activity could have
the contribution to the society. Key informants has
provided the following comments:
SE2. “I really love on what I do. I can help to have solve
my society problem.”

SE1. “I believe that massage can help people in the society.
If poor people who want to massage, but have no money, so
I can help and give a massage for free. Moreover, I can

relieve the stress by doing a massage.”

Personality Details
Passion
SE2 love on what I do
help to have solve my society problem
SE1 believe that massage can help people in

the society
help and give a massage for free to

relieve the stress

Table. 4.Summary of personality

Vision. Here is the following of key informants comments
that can be construct of this factor:

SE2. “I think the most power for doing socially enterprise is
the idea, not money.”

SE1l. “On my plan in the future, I want to help other
handicap people to have a better of living. Right now, I have

contact to deaf association to propose of how I can help deaf

people.”
Personality Details
Vision
SE2 the idea, not just money for doing this
business
SE1 to help other handicap people to have a
better of living
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Table .5.Summary of personality

Flexibility. It is the extent to which a person can cope with
changes in circumstances and think about problems and
tasks in novel, creative ways. So, in order to create social
innovative activity, social entrepreneur need feel free to

adapt correspondent to the social problem. Key informants
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provided the following comments:
SE2.
know what the problem of the society is, so I can look for or
I will

not strict on just one thing, so I will keep changing until I

“Because of being a social entrepreneur, I need to
find what activity that could help people in the tribe.
meet to the purpose.”

SES.

because our job is helping the old person.

“I have to be flexibility including all of the employee
Sometimes, 1

have to change the plan in order to help efficiently.”

Personality Details

Flexibility

SE2 looking for or find the right activity to
help people in the tribe
not strict on just one plan
keep changing until meet the goal

SES to be flexibility including all of the
employee because our job is helping
the old person
sometimes changing the plan in order
to help efficiently

Table .6.Summary of personality

Belief. It is the state of mind in which a person thinks
something to be the case, with or without there being
empirical evidence to prove that something is the case with
factual certainty. In other words, belief is when someone
thinks something is reality, true, when they have no absolute
verified foundation for their certainty of the truth or realness
of something. For social entrepreneur, they believe in the

god to do the right thing or to take care of people who have

disadvantage. Here is the key informants’ comments as
following:
SE3. “I used to be in the profit business. Profit is not

In the

Christianity religious, people need to share of something

helping everyone to improve their quality of life.
good, so I follow in the of Christianity teaching. I have a
beliefs that doing this business will help other to become
improve quality of living.”

SE2.

learned dharma every day.

“Because I used to be a Buddhist novice, I have
I was also volunteer to
Non-profit organization to help other people. Because of
Buddhist teaching, it helps me to understand how to become
a social entrepreneur.”

SE4.

they work by their heart, not work for money.”

“As a Christian organization, people who work here,
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Personality Details
Belief
SE3 sharing and believing with the heart of
helping others
believe in Christianity teaching
to improve quality of living
SE2 used to be a Buddhist novice
using dharma learning in life
Buddhist teaching
SE4 work by their heart
not work for money

Table .7. Summary of personality
As the result, vision, flexibility, passion, and belief are the
antecedent for human capital in order to create social

entrepreneurship.

3.2. Social entrepreneurship

By definition of social entreprencurship, it is “a

multi-dimensional construct involving the expression of
entrepreneurially virtuous behavior to achieve the social
mission, a coherent unity of purpose and action in the face of
moral complexity, the ability to recognize social
value-creating opportunities
characteristics  of
risk-taking” (Mort et al., 2003, p. 76).

research has found six construct factors that can lead to

and key decision-making

innovativeness, proactiveness and

As the result, this
social impact creation. There are innovativeness,
proactiveness, risk-taking, opportunity seeking, passionate,
and information seeking. Thus, I present data from the five
social entrepreneurs to show, in a structured manner, how I
reached the themes from the first-order coding and
second-order coding. I provides representative quotations
supporting each of our second-order coding. I also used
quotations in the text so as to provide a clear understanding
of our analysis. Therefore, I present each of these factors
as well as key informant provided the comments.

Risk-taking. Being a social entrepreneur is just like other
There is high risk and
However, this return has to come with two
This is the key

informants’ comments that provided as following:

entrepreneur in the profit business.
high return.

things: profit and social impact.

SE1. He said that “when I do a business, I need to be brave
on doing something and also dare to invest of something.
Coming to Chiang Mali, it is a challenge for me because it is

a big city, so it is hard to do and to find a job, but there is
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always a chance, if you never give up.”
SE2.

is just like other entrepreneur.

He also mentioned that “being a social entrepreneur
There is a risk to do
It

is risky for me but I never give up until I find the place to

something. I move to do business here in Chiang Mai.

open the coffee shop in the basement of this apartment.”
SE3. And SE4.

“because economy has gone down, our business is not doing

They shared the same comments that
well for exporting goods. To help people in tribe and
handicrafts community, it is challenge for us to doing the
business with making profit and social purpose at same time.
We have to open the local shop, which I never know that it
is going to be succeeded or not, but we try our best to do

business with two purposes.”

Social Details

entrepreneurship

Risk-taking

SE1 need to be brave on doing something
dare to invest of something

challenge for me coming to a big city,
so it is hard to do and to find a job

never give up

SE2 a risk to do something
risky for me to move to a big city

never give up

SE3 and SE4 challenge for us to doing the business
with making profit and social purpose
at same time

never know that it is going to be

succeeded or not, but trying our best

to do business with two purposes

Table .8. Summary of social entrepreneurship
Innovativeness. It is how a firm’s propensity and capability
to rapidly incorporate change in business practices through
creation and/or adoption of new ideas, that add value in the
form of increased competiveness and sustainability.  For
social entrepreneur, they try to find social innovative activity
to solve the society problem. Here is the key informants’
comments that support to innovativeness.

SE2.

process, so I have to go study in the United States.

“I want to find the difference way of coffee bean
I was
writing a business plan. I summit it to organization that
Then,

when I come back, I still try to find the way of making its

can provide the scholarship for me to go to study.

own coffee taste, so I can have differentiate the product to

the market. Also, I could pass on this knowledge to other
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people in the tribe. Now, I can process coffee beans in
difference taste.”

SEL.
a difficult.

would easier for them to learn how to massage because they

“I am a handicap person. Learning how massage is

Compare to person who is not a handicap, it
can see it, but I cannot.  So, I have to find the way how to
learn the massage in its own way. Every time, I go to study
massage, [ will be the model for other people, so teacher is
As

the result, I could use this way to teach other handicap

teaching, he can understand what teacher is teaching.

person who want to learn how to massage.”

Social Details

entrepreneurship

Innovativeness

SE2 to find the difference way of
coffee bean process
to find the way of making its own
coffee taste
differentiate the product to the
market
able to process coffee beans in
difference taste

SE1 to find the way how to learn the

massage in its own way

come up with the new idea of
learning how to massage

come up with the new idea of how
to teach other handicap person

who want to learn how to massage

Table .9. Summary of social entrepreneurshipProactiveness.
The most valuable social entrepreneurs are the ones who are
proactive. By definition, this means they control situations
by causing things to happen rather than waiting to respond
after things happen. Social entrepreneurs who are
proactive don’t sit around waiting for answers to appear;
they stand up, put one foot in front of the other, and find the
answers. They don’t wait for someone to hand them an
instruction manual. Proactive people are constantly
moving forward, looking to the future, and making things
happen. They’re actively engaged, not passively
observing. Being proactive is a way of thinking and acting.
For this reason, here is some key informants’ comments that
support to proactiveness.

SE2. He mention that “Because I want to solve the problem

of the tribe, I know that we grow coffee, but the problem is
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how to distribute them, so I was the very first for moving
this forward to find the way to solve the problem. That is
why I have to write a business plan to get scholarship to go
aboard and learning how to make the value added for coffee
beans.”

SE1. In addition, he support that “because I want to make a
better living, not just selling the lottery. I found that
massage is a good job. It can help people in many ways.
Even though it is hard to learn for me, I have to do it, so I

was also very first person for doing this job.”

Social Details

entrepreneurship

Proactiveness

SE2 try to find a way to solve the
problem of the tribe
write a business plan to get
scholarship to go aboard and
learning how to make the value
added for coffee beans

SE1 to make a better living, not just

selling the lottery

hard to learn for me, but have to
do it

the first person for doing this job

Table. 10. Summary of social entrepreneurship

Information seeking. It is the process or activity of
attempting to obtain information in both human and
technological contexts. Information seeking is related to,
but different from, information retrieval. = Here is some
comments that support of how social entreprencurs is a
information seeker.

SEI.

before I do something.

“I look for information and doing some research
Just like to look for scholarship, I
kept searching who I will offer the scholarship until I finally
succeeded.”

SE2.

more of learning how to massage.

“I also kept searching for a place to learn more and
Even to look for the
fund to help my business, I was seeking if there was
available funding, so I was acting it very fast by having my
assistant help.”

SES5.

starting budget, not just the idea, so I have to look for a

“Because of running a business, I need to have a
place to receive the funding. I had to write the business
plan and attend to the business plan competition that Thai
Social Enterprise Office has provided. And I got the third
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place. However, because my project has the greater impact
to the society, Thai Social Enterprise Office has offered the

funding for starting up the business.”

Social Details

entrepreneurship

Information seeking

SE1

look for information and doing
some research
keep searching for the scholarship

provider

SE2 keep searching for a place to learn
more and more of learning how to
massage
to look for the fund to help my
business

acting it very fast

SES to look for a place to receive the
funding to start up the business

to write the business plan and

attend to the business plan
competition that Thai Social
Enterprise Office

Table .11. Summary of social entrepreneurship

Opportunity seeking. One of the thing that defines a social
entrepreneur is his/her ability to search for potential
opportunities. Because that is what being a social
entrepreneur is all about: finding potential problems and
opportunities, and providing real, tangible solutions to these
problems. Identifying or discovering an opportunity comes
naturally to them, and it is actually a big part of being a
social entrepreneur. Here is some comments that support
the idea of being an opportunity seeker.

SE1. “Chiang Mai is the biggest province in the Northern
part of Thailand.  There is always a room for business.
Because I have a story to tell and can create the

differentiation on the product, I choose to do the business

here. In fact, Chiang Mai location is not far from Chiang
Rai.”
SE2. “I moved here because it is my wife’s home. At

first, I was thinking what I am going to do for a living, with
Chiang Mai is the
At

that time, I was looking for a job in the massage shop.

the skill I have, massage is only skill.

tourist place and many tourist like to do the massage.

Because I am a blind person, nobody recruits me for

working. That is how I become an entrepreneur.”
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Social Details

entrepreneurship

Opportunity seeking

SE2 always a room for business for a
big city
story to tell and can create the
differentiation on the product

SE1 the tourist place and many tourist

like to do the massage
failing to find a job
cannot be employee anywhere else

become an entrepreneur

Table.12. Summary of social entrepreneurship

Passionate. Entreprencurial passion is a motivational
construct characterized by positive emotional arousal,
internal drive and engagement with personally meaningful
work that is prominent to the self-identify of the social
entrepreneur.  Social entrepreneurs who convey passion are
more persuasive, motivated, have larger social networks and
more social capital.  As a result, they have more income,
sales revenue and growth in sales and earnings compared
with entrepreneurs who are less passionate.  Passion is
therefore is critical to a social entrepreneur’s success. Here
is some comments that support the idea of passionate.

SE2.

really love to do it.

“If you want to be a social entrepreneur, you need to
It feels really attach to it. You really
need to have a crush on it, which I always have.”

SEL.

will able to help people.

“I really love to do massage and I believe this job
Also, I can teach and pass on this

skill to other blind person.”

show, in a structured manner, how I reached the themes
from the first-order coding and second-order coding. I
provides representative quotations supporting each of our
second-order coding. I also used quotations in the text so
as to provide a clear understanding of our analysis.
Therefore, I present the result as following.

To measure the social impact, I found that all social
entrepreneurs have confirmed that their social businesses
have the impact to the society. These social businesses can
solve the social problem by looking at income of people
increase, so they can sustain themselves. Here is some
comments that support quantitative measurement.

SEL.

have finished the massage course.

“I have kept tracking of my blind student after they
I go to see how they are
living with my assistant. I found that some of them have
gained the income because they can buy some facility.
However, some of them are not really better, but at least
they have a skill of massage so that they can use this skill to
make a living.”

SE2.

increase, and can buy some other facilities.

“I can see that people in the tribe have a car, income
Some of them
can create their own business and make a brand of them.”

SE3. And SE4.

member of World Fair Trade Organization, this organization

“Because these businesses are the

will come to assess the impact to the society such as an
income increase” as I have mentioned earlier.
SES.

calculated from number of amount of investment, and

“How I measure the impact of my business, I
number of old people that they can help.” The owner has
mentioned that he was measuring the social impact by using
Social Return on Investment (SROI).

Furthermore, another type of measurement, it is hard to
measure. All of social entrepreneurs have mentioned that
“most people as their target group have improved the quality

of living or well-being.”

Social Details
entrepreneurship
Passionate
SE2 need to really love to do it
feeling really attach to it
need to have a crush on it
SE1 really love to do massage

believe this job able to help people

Table.13. Summary of social entrepreneurship

Social impact

As the results of this research, for social impact, I have
found that there is a key main factor of how they measure.

Thus, I present data from the five social entrepreneurs to
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Qualitative Details
measurement

SE1 keep tracking of my blind student after
they have finished the massage course
to see how they are living
to gain more the income

SE2 better life and better in living with all
facilities
create their own business and able to
build a brand
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SE3 and SE4 using the World Fair Trade
Organization assessment
SES social return on investment (SROI)

Table .14. Summary of social impact measurement

3.3.Discussion

The finding of this research study is how human capital
drive to social entrepreneurship.  The results show that
knowledge is the key point important that drives to social
entrepreneurship.  Knowledge as in this research study
These

are factors that create the knowledge for social entrepreneur

contains skill, education, training, and experience.

so that they can drive to the social entrepreneurship activity.
It is correspond with Dee et al. (2001). They have found
that social entrepreneurs need to have a knowledge to look
for the opportunity and analyze how to find the customer’s
need to satisfy by using social innovative way. In addition,
Guclu et al. (2002) has mentioned on their research that
inspired idea is the important factor for operating the venture
and also, knowledge is another important factor for success.

Another interesting finding, the results show that personality
is also the key important for social entrepreneur. It consists
of vision, passion, flexibility, and belief. Thus, personality
may influence the intentions and the manner in which the
individual acts (Koe Hwee Nga & Shamuganathan, 2010).
It could be expected that social entrepreneurs often possess
certain distinct personality characteristics which define their
behaviors/actions.  Personality traits are partly developed
These

tacit traits are also formed values/beliefs held and play an

by innate nurturing, socialization and education.

important role in driving social entrepreneurial decision
making. Thus, personality traits may influence the
intentions and the manner in which the individual acts (Koe
Hwee Nga & Shamuganathan, 2010).

For social entrepreneurship, I have found three more factor
that can be used to measure, which are passionate,
It

and Ruangkrit

is
&

successful

information seeking, and opportunity seeking.
(2012)
They agree that

correspondent to Buiza
Thechatakerng (2015).

entrepreneurs have common characteristics, which are
divided into three clusters; achievement, planning and
power. Achievement cluster consists of opportunity
seeker, commitment to the work contract, persistence, risk

taking, and demand for efficiency and quality.  Planning
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cluster consists of goal setting, information seeker, and
systematic planning and monitoring. Power cluster
consists of persuasion of networking and self-confidence.

Finally, social impact can be measured by looking at income
of people increase and improving the quality of living or
well-being.
(Cook et al., 2003; Economist, 2006; Seelos and Mair,
2005).  As this research study, the result show that the

impact can be seen as the society is increasing on income or

However, social impact is hard to measure

profit. Also, the results show that improving the quality of
living or well-being is hard to measure, but we can
recognize and see how they have improved their quality of
Robert and Woods (2005) mention that social

entrepreneurship is building the venture that connect

living.

between business and philanthropic, environmental problem,

and to fill the gap of income and employment difficulties.

3.4.Implications

The implications of this study for scholars and practitioners
are many. First, although research is expanding on social
entrepreneurship, limited research is available on social
impact creation; therefore, this study contributes to the
scholarly community by expanding on the existing limited
research on the topic. Second, the study tested the scope
and generalizability of an existing theoretical framework and
provided additional insight about human capital of social
entrepreneurs that consequence to social impact creation.
Furthermore, because Thailand is an infancy experience of
social entrepreneurship, by researching social entrepreneurs
operating in the Thailand, the researcher expanded ongoing
Third, this

study followed recommendations from scholars who called

research in the field of social entrepreneurship.

for the use of qualitative methods to increase existing
quantitative research, by studying the human capital of
social entrepreneurs, studying how human capital drive to
social entrepreneurship and how social entrepreneurship
describe the experience of creating social impact (Mair et al.,
2012; Sharir & Lerner, 2006; Zahra et al.,, 2009).
Therefore, the study results will contribute to scholarly
research by enlightening organization and management
scholars about how social entrepreneurs relieve social

problems.

3.5.Limitation

The major limitation of this study is the apparently small
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size of the sample due to the relatively small size of the
population comprising social entrepreneurs who have been
recognized by Thai Social Enterprise Office. = Moreover,
the research is only taken in Chiang Mai province, Thailand.
Furthermore, this is qualitative research, so it may not be
able to generalize the results of research.  Finally, this
research study is only exploring of how human capital of

social entrepreneurs that consequence to the social impact.

3.6.Recommendations for future research

The recommendations for further research are in two broad
categories: recommendations from the data and the research
design, and recommendations from gaps identified in the
literature reviewed.  For the data and research design, I
would recommend for future to gather more data as in
quantitative to confirm the model.  The research design
should be designed in quantitative research. More data are
needed to confirm the model. In addition, another future
research that I would recommend is to find the gap in the
literature review to extend the boundary of social
entrepreneurship, which this research has mainly focused on

human capital, to make it more academic and practical.

Conclusion

The research is significant in the study of social
entrepreneurship particularly because the researcher used the
lens of multiple case designs analysis. The study involved
the collection, analysis, and interpretation of the key
informants’ experiences regarding social impact creation
from their perspective as social entrepreneurs. Research on
social entrepreneurship is increasing, as is the scale and
impact of social entrepreneurs in solving social problems.
The researcher discussed the contributions of this research to
the limited existing literature on social impact creation.
The study also tested the scope and generalizability of an
existing theoretical framework and provided additional
insight about human capital of social entrepreneurs that
consequence to social impact creation. Because social
entrepreneurship research is in its infancy, this study is
positioned to contribute significantly to the growing body of
knowledge and is intended to benefit both academic and

practitioner communities.
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The study examines the potential for adapting successful elements of the Chinese technology park
development model to the Republic of Belarus. The objective of the study is to identify factors reducing
the effectiveness of Belarusian technology parks and identify areas for improvement, taking into account
international experience. The paper consists of an introduction, which outlines the objective, hypothesis,
and relevance of the topic. The main section presents an analysis of the institutional, financial, and
organizational barriers to the operation of Belarusian technology parks; and a comparative study of the
Chinese model, which demonstrates high performance. The results of the study demonstrate that

eliminating the identified limitations and adapting individual mechanisms of Chinese practice can improve

Innovation policy,
the effectiveness of technology parks and strengthen their role in the national innovation system.
BBEJIEHUE
Pa3zBuTe WHHOBALMOHHOW HHQPACTPYKTYPHI CTaHOBUTCS CIIEKTPOM YCIIYT, Ae(DUIUTOM KBaIH(UIIMPOBAHHBIX KaaApOB
KJIFOUEBBIM yCIIOBUEM MOBBILICHUS M HENOCTATOYHOM MHTerpanueil B  MEXIyHapoIHbIC
KOHKYPEHTOCIIOCOOHOCTH ~ HAallMOHAJIBbHOW  J9KOHOMHKH, MHHOBALMOHHBIC LETIOYKH. [Tpeobnananne
YCKOpEHHsI TEXHOJIOTUIECKOTO O0OHOBIIEHHS u TOCYAAapCTBEHHBIX WHHULMATUB IIPH CO3/IaHUU TEXHOIIAPKOB,

(hOpMHUPOBaHUS YCTONYMBBIX HMCTOYHHKOB 3KOHOMUYECCKOTO
pocta. B COBpEMEHHBIX YCIOBUSIX HMMEHHO TEXHOIApKH
0a30BbIMU VHHOBAIIMOHHOMN

BBICTYTIAIOT 9JICMCHTaAMU

Tpanchep
MOAACPKKY BBICOKOTCXHOJIOI'MYHBIX KOMHaHI/Iﬁ, CO31aHHUC

9KOCHCTEMBI,  OOecreunBas TEXHOJIOTHH,

paboynx MecT W HHTErpaluio HayKd, OOpa3oBaHUs |

ousHeca. OnHako 3¢ EeKTUBHOCTH TEXHOIIAPKOB

CYIIECTBEHHO 3aBUCUT OT Ka4de€CTBa I/IHCTI/IT}’HI/IOH&HLHOFI

cpelbl, YPOBHS (PMHAHCHPOBAHUS, CTCIICHU BOBJICYEHHOCTH

YacTHOTO  CEKTopa W  CIOcOOHOCTH  (hopMHpOBaThH
OJIarOTIPHUSITHBIC YCIIOBHUS U1 VHHOBAIIMOHHOM
JIeSTeTBHOCTH.

B Pecnybnuke benmapych TeXHOMapKOBOE JBIIKECHHE

HaXOOUTCSI B CTaaAUU CTAHOBJICHUA. HeCMOTpSI Ha HaAJIU4YHC
c(hOpMHUPOBAHHOW CETH HAYYHO-TEXHOJIOTMYCCKHX IMApKOB,
6OJ'II)I_[II/IHCTBO U3 HHUX CTAJIKUBACTCA C OFpaHI/I‘IeHI/IﬂMI/I,
CBSI3aHHBIMHU C HEIOCTATOYHBIM (pUHAHCHpOBaHHEM, ClIa0O0i
Gasoii,

MaTepPIaHLHO-TeXHPI‘-IeCKOﬁ OrpaHNMYCHHBIM

OTCYTCTBUE €IWHOM CTpaTrernd pa3BUTHS U  ciabas

KOOpJAUHALMSL ~ MEXAY Y4YacTHUKaMM  HMHHOBAIL[MOHHOM
CUCTEMBI JONOJIHUTENBHO CACPKUBAOT UX NOTCHLIUAAI.

B 1o xe Bpemsa Kuraii meMOHCTpUpYyeT OOMH H3 CaMBIX
YCIHEIIHBIX B MHUpPE IPUMEPOB DPA3BUTUS TEXHONAPKOB U
WHHOBAIIMOHHBIX KacTepoB. Kuralickue nHIyCTpUalbHbIE U
cTalnu  JpaiiBepaMu

HaYyYHO-TCXHOJIOTUYCCKUE apKu

MOJIEpHU3ALINN IKOHOMUKH, 00€CTIeYNB MPUTOK MHBECTHUIIHIH,

pasBuTHE BBICOKOTEXHOJOTHYHBIX oTpaciei u
(dbopMHUpOBaHHE YCTOMUYMBBIX MEXKIYHAPOJHBIX CBS3CH.
MacmTabHOCTh,  pa3HOOOpa3ue  MoOjeJeH, THUOKOCTh

MCXaHU3MOB YIPaBJICHUA W AKTHUBHOC Y4YaCTHUEC YaCTHOI'O
CEKTOpa JENAI0T KUTANCKUI OMBIT OCOOCHHO IEHHBIM IS
CTpaH, CTPEMAIIUXCSA YCKOPUTh NHHOBAIITUOHHOE Pa3BUTHC.

CpaBHeHue 0eJIOPYCCKOI U KUTAMCKON MPaKTHKK BBISBIIICT
CYIIECTBEHHbII MHCTUTYLHMOHAJIbHBIA U TEXHOJOTHMUYECKUH
pa3pbIB, KOTOPBIN OrpaHUYMBAET BO3MOKHOCTH MPSIMOTO

3aMMCTBOBAHHS MOJEIEH, HO OJHOBPEMEHHO NOAYEPKUBACT
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H€O6XO,I[I/IMOCTB aJgarnTanuu YCHCIIHBIX 3JICMCHTOB

KHTaNCKOro nmoaxoJa K HAUWOHAJIbHBIM  YCJIOBUSAM. B

YCII0OBUAX paCTyH.ICﬁ KOHKYpCHIOMHU 3a HWHBCCTULIHUU U

YeJI0BEUCCKHI KaruTal, a TAaKXE H€06XOZ[I/IMOCTI/I
ITOBBIIIICHHUA Bq)q)eKTI/IBHOCTI/I HCITIO0JIBb30BaHUA
MHHOBAIIMOHHBIX (1)OHZ[OB, 3aga4a COBCPHICHCTBOBAHUA

JIESITEIBHOCTH  OEJIOPYCCKUX TEXHOIApKOB IPHOOpETaeT
CTpaTern4Ieckoe 3HaYCHHUE.

AKTyanbHOCTB HCCIIEOBAHHS OTpeemsieTcs
HEOOXOAMMOCTBIO  BBISIBJICHHS KIIIOYEBBIX HpOOJIeM W
OTPaHWYCHUH, MPEISATCTBYIOIUX PAa3BUTHIO TEXHOIAPKOB B
bemapycn, aHammsza  (akTopoB, BIMAIOIIMX Ha  HX
3G PEKTUBHOCTD, W ONpPEICICHNS HANPaBICHUH aTanTalliy
MEXIYHApPOJHOTO OIBITA, IPEKAE BCEro KHUTAWCKOTro, K
HallMOHAJIIFHON WHHOBAIMOHHOW cucTeMe. PemieHme 3Tmx
3a71a4 TO3BOJIMT MOBBICUTH PE3yJIbTATHBHOCTH TEXHOIIAPKOB,
YCHJINTh UX BKJIaJ B MHHOBAIlMOHHOE Pa3BUTHE PETHOHOB U
obecrieunTh (HOpPMHUPOBAHHE YCTOHYMBONW HHHOBAI[MOHHOW
9KOCHUCTEMBI.

Llens wmccnenoBaHWS — BBIABUTH KIIOYEBBIE IPOOJIEMBI H
OTpaHWYCHUS, NPENATCTBYIOMNE 3PPEKTHBHOMY Pa3BUTHIO
TexHomapkoB B Pecmyomuke bBemapyce m B Kutae, u
000CHOBATh HANPABJICHUS UX COBEPLICHCTBOBAHUS C yUETOM
YCTICIIHBIX 3JIEMEHTOB KHTaHCKOW MOJENN TEXHOMapKOBOTO
pas3BHUTHS.
I'mnore3a wccnemoBaHWs —3aKiOYacTcss B TOM, dTO
NoBbIIIeHHE 3(GEKTUBHOCTH OEIOPYyCCKMX TEXHOIApPKOB
BO3MOJKHO IIPH YCJIOBHUHM YCTPAHEHUS MHCTHTYIHOHAIBHBIX,
(DMHAHCOBBIX W OPraHM3AI[OHHBIX OTPaHWYEHHH, a TaKXKe
aJanTaIy OTJACIbHBIX MEXaHU3MOB KHTAHCKOH MPaKTHKU —
JIuBepcH(UKANNY HCTOYHUKOB (PMHAHCHPOBAHMS, YCUICHUS
pONM YacTHOTO CEKTOpa, PAaCHIMPEHHUs] MEXTyHapOIHOH
Koomepanuu U

(hopMHpOBaHUS  CIICNHATN3UPOBAHHBIX

HMHHOBAIIMOHHBIX  KJIACTCPOB. OOBeKT HCCICA0BaHUA

TEXHOIAPKU KaK 3JICMCHTbBIL HaHHOHaHLHOﬁ HHHOBa].[PIOHHOﬁ

HHPPACTPYKTYPHI.
WHCTUTYIMOHAIBHBIE, OPraHU3alMOHHO-3KOHOMHUYECKHE H

HCCICA0BaHUA

IIpeamer

YIpaBlIeHIECKUE MEXaHHU3MBI (bYHKIIMOHNPOBAaHUS
TEXHONApKOB, ONpeAeAomue HX JIPPEKTUBHOCTE U
BO3MOXKHOCTH pasBUTHSA B HaIlMOHAIFHOM n

MCKAYHAPOAHOM KOHTCKCTC.

93

1.CymecTByer psiy IpensiTCTBHIl, CTAJIKUBASACH
€ KOTOPbIMH TeXHONAPKH He 0KA3bIBAIOT B
MOJIHOM Mepe cojleiicTBUE PA3BUTHIO
WHHOBAILMOHHOI MH(PaCTPYKTYpBHI.

BO-HepBLIX, B Benapycn MapKOBOC ABMIKCHUC HAXOAUTCS Ha

HadaJIbHOM oTaIIc. ITomumo IIHUPOKO HU3BCCTHOI'O

KHTaHCKO—OeIOPyCCKOT0 HHAYCTPUAIHLHOTO mapka
«Benmukuit kaMeHB», B CTpaHE CO3/IaHa CETh U3 CEMHAANATH
TEXHOIIAPKOB, CO3JIaHHBIX B OCHOBHOM COBMECTHBIMHU
YCHITUSIMH YHHBEPCHTETOB W PETHOHANBHBIX Biactei. K 1
urons 2025 roxa B benapycu HacUMTBIBaJIOCh YETHIPHAILATE
HayYHO-TEXHUYCCKUX IapKOB, IBCHAOIATh W3 KOTOPBIX
(hYHKIIMOHHPOBAIM KaK TOCYJapCTBEHHBIC YUPSIKICHHA, a
IBa - B 4YacTHOH coOctBeHHOCTH. OMHAKO WX MpOTrpecc
CHCP)KUBAeTCI PAOOM  COXPAHSIONIMXCS  HEJTOCTATKOB:
TEeXHUYeCKass HHPPACTPYKTypa 4acTO OCTACTCS yCTapeBIIeH,
TpeOyeTcss 3HAYUTENBHOEC TMOBHIIMICHUE KBAaTH(HUKAINN
MepCcoHana, a JOJIsd JEHCTBUTEIHFHO BBICOKOTEXHOJOTHIHON
MPOAYKINU TO-TIpekKHeMy HeBenmnka. CHekTp  ycuyr,
JIOCTYITHBIX KOMITAHHUSIM-PE3UCHTaM, OTpaHHYCH, MPaKTHKa
VIOpaBICHUS WHHOBAMSMH HEJOCTAaTOYHO pa3BUTa, U
OOJNBIIMHCTBO TApKOB IPOJODKAIOT OPUCHTHPOBATH CBOIO
NESTETHPHOCTh Ha BHYTPEHHUI PHIHOK, COXPAHSAA IPH STOM
TUIE caadkle MO3WIUU Ha MEXIYHapoJHOM ypoBHE [1, c.
37].

Kuraii, HampoTHB, MmaBHO 3aBOEBal W  MPOJOIDKACT
YACPKUBATh JTUIUPYIOMINE TIO3UIUN B MHPOBOM DPa3BUTHU
MPOMBIIIICHHBIX W TEXHOJOTHYECKHX TapKoB. B crpane
HAaCUMTHIBaeTCI Oojiee CeMH ThICSY TaKUX ILIOIIAJIOK,
PAacCIIONIOKEHHBIX B KaXKAOH MPOBHUHITME M OPTaHU30BaHHBIX
B CaMBIX pa3HOOOpa3HbIX popmarax. K HUM OTHOCSTCS 30HBI
TEXHHUKO-3KOHOMHUYECKOTO

pa3BUTHA, MIPOMBIIIJICHHBIC

KJIIaCTCPhI, IMAapKHU BbICOKHX TCXHOHOFPII;'I, IIWJIOTHBIC 30HBI

cBOOOHON TOPTOBIIH, 30HBI TPaHCTPaHUIHOTO
COTPYIHHYECTBA u 9KCTIOPTOOPHEHTHPOBAHHBIC
TIPOU3BOACTBEHHBIC TEePPUTOPHH. Oror KOHTpPAcT
MOJYEPKNBAECT  HACTOATENBHYIO  HEOOXOOMUMOCTH IS
0eIopycCKMX ~ PErHMOHOB  pacHIMpsiTh  COOCTBEHHYIO
WHHOBAIMOHHYIO  MH(PACTPyKTypy, 3allyCKaThb HOBBIC
CTELMATN3UPOBaHHBIC I1AaTGOPMBI, pacmmpsaTh

CYIIECTBYIOIIE TTAPKH ¥ 3HAYUTENHHO MOBHIIATh KAYeCTBO
1 MacITaObl CBOCH AESTEIBHOCTH.

Henocrarounoe ocBoeHne HHHOBAIMOHHOTO ¢(oHma. «B
2024  romy 100 %

pecny6nMKch1<0r0 WHHOBAIITMOHHOI'O (I)OHZ[a, OTHaKO ObLIN

OBLIO HCITI0JIB30BaHO CpCACTB
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HE JI0 KOHIIA 3a/IeHCTBOBAHBI PECYpChl MECTHBIX (POHIIOB: B
I'ponnenckoit obmactu peanmsoBaHo 33,6 % cpencts, B
Mumnckoi — 26,1 %, B bpectckoit — 63,5 %» [2].

OonpIIMHCTBA TexHOMapkoB B bemapycm dopmmpytotes 3a

BromxeTsl

CUCT roCyAapCTBCHHBIX CPEACTB, YTO HE BCCrAa IMO3BOJIACT

obecrieunTh JOCTaTOYHOE (DMHAHCHPOBAaHHWE [UIL BCEX
HEOOXOANMBIX IpoeKToB. K ToMy jke, Hepa3BHUTas cucTeMa
BEHUYPHOTO (DMHAHCHPOBAHMSA, HEJOCTATOYHBIH YPOBECHB
moBepusi K ONOPYCCKMM —cTaprallaM H  OTCYTCTBHE
MEXaHW3MOB CTHMYJIMPOBAHUS U YacTHBIX HHBECTOPOB
3aTpyIHSIOT IIPUBJICUYCHUE CPEICTB B TeXHOMapKku. bemapych
MIOKa HE MOJTy4YHyIa IIMPOKOTO JOCTYNA K MEXIyHapOIHBIM
¢doHmaM AT TMOANCP)KKM HHHOBAIMH, YTO OTPaHWYMBACT
BO3MOKHOCTH (PHHAHCHPOBAHUS TEXHOMAPKOB [3, c. 35].

Henocrarounoe (mHAHCHpOBaHUE. VHHOBanmoHHbIE
WHHULUATUBBl MOTYT TIOJyYHTh (DUHAHCOBYIO IIOJAEPKKY
TOJIBKO B TOM CIydYae, €CIM OHM YJOBJIETBOPSIOT YETKO
OTpefieNIecHHOMY  Habopy

TpeboBanmii. [lpexnme Bcero,

IUIAHUPYEMbIH  TEXHOJIOTHYECKUH  TPOIECC  JIOJDKCH
obecrieunBaTh ypoBeHb JOOABICHHONH CTOMMOCTH Ha OHOTO
COTPYIHHKA, KOTOPBIH Kak MHHHMYM COOTBETCTBYET, a B
ujeaye IMpPEeBOCXOMUT CPEIHHE ITOKa3aTeNd, XapaKTepHbIE
JUI COOTBETCTBYIOIIETO cekropa B Epomeiickom Coroze.
Kpome TOro, mpoeKT [IOKEH IeMOHCTPHUPOBATH SIPKO
BBIPKEHHYIO 3KCHOPTHYIO HAIPaBICHHOCTH, TOATBEPXKIas
CBOI0  CHOCOOHOCTH KOHKYPHPOBaTb 3a  IpeaesaMH
BHYTpeHHero poeiHKa [3, c. 35]. B benapycu nHunumaTtusa
CO3JIaHUSI TEXHOMApKOB MPUHAIJICKHUT, B IOJABISIONIEM
OONIBIIMHCTBE CIy4aeB, TOCYNapCTBY (TOCYIapCTBEHHOU
BJIACTH M TOCYJapCTBEHHBIM OpraHM3alMsAM), a HE KaK B
COOTBETCTBHUH C MHPOBBIM OIBITOM YacCTHBIM CyOBEKTaM —

¢u3nIecKuM JIUIaM opranu3anusm [4, c. 173].

160
140
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100

60

40

739 2
20 225 1112 —
046 0.16 f/"/ﬁ/;(\ Tﬁﬁ/
0 e
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
—— O0beM (MHAHCHPOBAHMA HAYTHO-TEXHOJIOTHYCCKAX MTAPKOB N3 DIO/DKETHEIX HCTOTHHKOB,
i py6

= O6BeM QHHAHCHPOBAHNA HAYYHO-TEXHOMOTHIECKHX TTAPKOB, MITH. PY6.

Pucynok 1 — [lnramuka 00beM0B (YHHAHCHPOBAHUS
TexHomnapkoB B PecniyOnmke bemapycs 3a 2010-2024 rr.

Ucrtounuk: [5].
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2. lanHble, MpecTaB/IeHHbIE HA PUCYHKE, SICHO
YKa3bIBaIOT HA TO, YTO CYLECTBYIONIAs CETh
TexHONnapkoB B benapycu Obli1a co3gana B
OCHOBHOM 32 CYeT rocy/IapCTBEeHHBIX
HHBECTHIUI1, B OCHOBHOM 32 CUET CPe/ICTB
MECTHBIX H HAIIMOHAJIbHBIX
HEeHTPATU30BAHHBIX HHHOBALIMOHHBIX ()OH/I0B.

3ametHbll caBur mpousomen B 2018 romy, xorma

TCXHOIIAPDKNU MNOJY4YWJIM HpaBO CO34aBaAThb COOCTBEHHEIC

(I)OHI[LI HWHHOBAaIlTMOHHOT O pa3BUTHA. Ot CpCaAcCTBa
(I)OpMI/IpyIOTCﬂ U3 IIOJIOBHHBI  IIOAOXOJHOI0  Halora,
ymiaqyuBaeMoro KOMIIaHUSAMU-PE3NACHTAMMU, nim us3

MOJIOBHHBI €AMHOI'0 HaJIora, YIUIa4YMBaeMOro pe3uaACHTaMU,
pa6OTaIOH.[I/IMI/I 1o prOH.[eHHOﬁ CUCTEMCE HaJ'IOFOO6J'IO)KeHI/I$I,
1 HAKOIUUICHHBIC PECYPChbl MOTYT OBITH HallpaBJICHbI, CpCAn

opodero, Ha KaInmruTaJIbHBIC 3aTparthl, TaKHue KaxK

MOJIEpHH3AIMST 000PYAOBaHUS, paclIMpeHHe JIabopaToOpui

WM TpuoOpeTeHHe  00OpYyIOBaHMS. COBPEMEHHOE
o0opyaoBaHHeE.
Tonbko B 2024 roxy Ha YKpeIUIeHHe

MaTepI/IaHLHO-TeXHH‘ICCKOﬁ 0a3bl HAYYHO-TCXHUYCCKUX

MapKOB M3 TOCYAAapCTBEHHOTO OIOKeTa OBLIO BBIJEICHO
oonee 134 mmummoHoB pyOiell. DTH MHBECTUIIMH TPUHOCAT

OUIyTHMYIO  OTAa4y: KaXAbli  pyOmp  OropkeTHOH

IoAACPIKKA COOTBCTCTBYCT CTOUMOCTH npoayKIuH,

MIPOM3BEJCHHON KOMIAHUAMHU-PE3UACHTAMH, TPUMEPHO Ha
7,4 pybms [6]. OmHako B MJONTOCPOYHON IIEPCIECKTHBE

IpaBUTCIbCTBO, KaxK IpaBuiio, BO3JACPIKMBACTCA oT

TNOKPBITUA MOBCCAHCBHBIX OKCIUTyaTallUOHHBIX pPacxod0B

TCXHOIIAPKOB, COCPEAOTOYUBIINCHL BMECTO OTOTO  HA

yIpaBiIcHUHY, CTPATEru4eCcKOM IUTAHUPOBAHUHU u
KOOPIUHAIMY TIPHOPUTETOB PA3BUTHSI.

Benopycckast Mojenb 3aMETHO OTIMYAETCS OT MHOTHX
B OoabmiMHCTBE

MCKAYHAPOAHBIX  MPAKTHK. CJIy4JacB

CO3JJaHME  TEXHOMApKOB B  CTpaHe  WHHUIUHPYETCS
TOCYAAapCTBEHHBIMH OpraHaMH WiN aQQuINpOBaHHBIMH C
TOCYZAAapCTBOM OpTaHM3AIMAMH, W 3TO IPOHCXOXKICHHUE
CTPYKType
locynapcTBeHHBIE CpeACTBa OCTAIOTCS JTOMHHHPYIOIINM
HHPPACTPYKTYPHI,

HECMOTPpA Ha TO, YTO YaCTb 3TUX PECYypCOB Oq)HHPIaJ'IBHO

YCTKO OTpaKacTCs B (I)I/IHaHCI/IPOBaHI/IfL

HCTOYHHUKOM I  CO3JaHUA JaxXe

PETUCTPUPYCTCA B CTaTUCTHUKEC KaxK BHC6IO,Z[)K€THO€

(I)I/IHaHCI/II)OBaHI/Ie. Ha camom ACJIE  CTPOUTCIILCTBO U
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pacmimpeHue 00BEKTOB TEXHOIIApKa IIO-TIPE)KHEMY B

3HAQUUTEIBHOW CTENEHH 3aBUCHT OT TOCYJapCTBEHHOTO
O10[KeTa, KOTOPBIH  OCTaeTcss OCHOBHBIM  (haKTOpOM
(dbopMupoBaHUS W poOcTa HAIMOHATHHOW HHHOBAIIMOHHOW
9KOCHUCTEMBI.
OTcyTcTBHE €IMHOM TOCYZAapCTBEHHOW CTpaTeTHH IO
Pa3sBUTHIO TEXHONAPKOB NPUBOAWT K Pa3pO3HEHHOCTH
JNEWCTBMH  pa3sHBIX MHHHCTEPCTB M BEIOMCTB, 4TO
3aTpyJHSIET KOHCOJNMAAIMIO PECYPCOB M KOOPIHHAIHIO
yeuuii. Crnabasgs KOMMYHHKALUsl MEXKAYy TEXHOIApKaMHu,
HayY4HO-HMCCIIEA0BATEIbCKUMHA WHCTUTYTaMH,

OM3HeC-MHKYyOaTOpaMu u 00pa3oBaTebHBIMU

YUPEXICHUSAMH MPEMATCTBYeT OoOMeHy wuH(pOpMaImeH,
CO3JIaHUIO CHHEPTHU M 00beauHEeHHI0 ycnmui. OTcyTcTBHE
YETKOW CIIEHUATIN3alH TEXHOIAPKOB OTPAaHWYMBACT HX
pecypcoB

OIIPEACICHHBIX o0nacTIx u MPUBJICUCHNA CHCUUAINCTOB C

BO3MOXKHOCTH  JUII  KOHIICHTPAIIH Ha
YHUKaJIbHBIMU KOMIETEHIMAMH [3, ¢. 35].

[MapTHepcKkHWEe OTHONICHWSI C YHHBEPCHTETAMH HWIPAIOT
HEHTPAIBHYIO POJIh B (PYHKIIMOHUPOBAHUH TEXHOIAPKOB. Bo
MHOTHX CTpaHaX BBICIIHE YYeOHBIC 3aBEICHHUS AaKTHBHO
YYacTBYIOT B OOYYCHHHU TpEATIPHHAMATEIICH, OpTraHU3aIiH
00pa30BaTENBFHBIX IIPOTpaMM, IIOATOTOBKE CIICIIHAIIICTOB
OIS KOMIIaHAN-PE3UACHTOB

u (dhopmMupoBaHUT

HAYYHO-HMCCIIEIOBATEIECKOM 0a3pl, Ha KOTOPOH pacteT
WHHOBaIMOHHBIN On3Hec. B bemapycu ato B3anMmoneiicTBue
0COOCHHO CHJIBHO B TeX TEXHOIApKaX, KOTOpBIE OBLIH
co3maHel Ha 0a3e YHHBEPCHTETOB, TOE COTPYIHHUYECTBO
MEXTY aKaJIeMHYECKUMHU CTPYKTYpaMu "
MpeIIPUATHIMA-PE3UICHTAMI OOBIYHO SIBIISIETCS HamOoee
TECHBIM U IOCICAOBATCIBHBIM.

OtcyTcTBHE KBaNU(pHUIHUPOBAaHHBIX KanpoB. B bemapycu
Ha0II0]aeTCs IeUIUT BBICOKOKBATH()AITUPOBAHHBIX
CICIHAINCTOB B OONACTH HAYKH, TEXHOJOTUH U MHHOBAIIHH,
ocobeHHO B mepcnekTuBHBIX orpacisax (IT, Omomenumiaa,
3elieHas dHepreTuka). HemoctatodHoe COTPYIHHYECTBO
MEXITy TeXHOTIApKaMH B YICOHBIMH 3aBEICHUSMHA TTPUBOIUT
K TOMYy, 4TO BHITYCKHUKH BY30B HE BCErIa HMEIOT
OCTATOYHBIA TPAKTHYECKUH ONBIT M TPYIATCS HE IO
cnenraibHOCTA. OTCYTCTBYET JOCTAaTOYHOE KOJHMYECTBO
MpPOTpaMM TIEPETIOATOTOBKH W TIOBBIIICHUS KBaJTH(HUKAINN
IUTSL CTICTIAJIFICTOB, YTO OTPAaHUYNBACT BO3MOXXHOCTH UIS UX
MpOo(ECCHOHATHFHOTO POCTa W aJalTallud K TPeOOBaHUAM

HHHOBAITMOHHON SKOHOMUKH.

3. HecoBepuieHCTBO 3aKOHOAATEILHOM 0a3bI:
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nponece perucrpald HOBBIX KOMITAaHUH B TEXHOIIapKax
MOJET OBITh JIATCIbHBIM W CJIOKHBIM, YTO OTIYTMBACT
NOTCHIUAJIBHBIX PCE3UJACHTOB. HeZ[OCTaTO‘IHaSI npaBoOBasi
3aluTa HHTGHHGKTyaHLHOﬁ COOCTBEHHOCTH U I/IHBSCTI/II_II/Iﬁ
CO34aCT HCONPCACICHHOCT W PUCKU IS PE3UJACHTOB

TCXHOIIAPKOB. Takum 06pa30M, 3aKOHOJaTCIbHasA 0a3a He

BCEraa npeaoCTaBJIACT  AOCTATOYHBIC CTUMYJIbI JIIA
pa3pa60TKH n  KOMMCpHUaIn3alunu HHHOBaHHﬁ, 4qTo
CHHXKACT MOTHUBAIIUIO PE3NACHTOB K aKTHUBHOU
ACATCIBbHOCTH.

3a mocieIHUE HECKONBKO JIET OeopyccKoe NMPaBUTEIBCTBO
TIPAIOKWIIO 3HAYNUTENbHBIE yCHIUSA AT (OPMHUPOBAHHA
MIPaBOBOM CpeAbl, HANpaBICHHOH Ha CTUMYJHpPOBAHHE

JAOJTOCPOYHOTO HMHHOBAIMOHHOTO POCTA. HeCMOTpiI Ha

,I[OCTI/IFHyTBIﬁ nporpecc, corjracoBaHHas n
CIICHUAJIM3UPOBAHHAA HOPMATUBHO-IIpaBOBast 68.38.,
peryaupyromas  ACATCIbHOCTb  TEXHOIIAPKOB, CIHIC HE

cOo3aaHa. B PpE3yIbTAaTE MHOTUC IIAPKHU B HACTOANLICC BPCMA
06T>CHI/IH$[IOT HIPOCKTHI, KOTOPBIC PE3KO OTIUYAIOTCA KaK IIO
TEXHOJIOTHYSCKOM HaIlpaBJICHHOCTH, TakK

u 1o

CTPAaTCrU4CCKOMY HA3HAYCHUIO, CO34aBast IPOCTPAHCTBA,
KOTOPBIC YaCTO HAIIOMHHAIOT CKOpEC Ha60p Oq)I/ICHBIX u
IPOU3BOACTBCHHBIX HOMeHleHPII;'I, YCM IOJHOLCHHYIO Cpeay,
NOOMIPAOIIY IO COTPYAHUYICCTBO, OKCIICPUMCHTBI u
CIIOHTAHHBIH OOMEH UACAMU.

Kurait mpencraBiser co0oit KOHTpacTHRIA mpuMep. B aToit

CTpaHe HET CANHOTO 06H.leHaLII/IOHaJ'IBHOFO 3aKOHa,
peryauMpyromero - ACATCIbHOCTb  TEXHOIIAPKOB, OJHAKO
pemeHun 00 wux CO3JaHUU TMPUHHUMAKOTCA Ha YPOBHC

rOCY,Z[apCTBeHHOFO COBCTA, B TO BPEMs KaK PECTrHOHAJIbHBIC
BJIACTH aAallTUPYIOT OINCPANHMOHHBIC MOACIN C MOMOIIBIO
MCCTHOI'0 3aKOHOAATCJIbCTBA, OTPAKAIOIICTO KOHKPCTHBIC
OKOHOMHYCCKHUE H reorpa(bnqecm/le yciaoBus. HOCKOJ’ILKY
KHTaiCcKue IapKu FJ'Iy6OKO HUHTCTPUPOBAHBI B riobaabHbIe
n  HCCICOAOBATCIBCKUC

IPOU3BOACTBCHHBIC nux

(dopmupyercs
MEXIyHapOAHbBIMU cTaHmapTamu. s Benapycn 3TOT ombiT

CeTH,

MIpaKTUKa B COOTBCTCTBUU C

NOAYCPKUBACT BAXKXHOCTL TIPUBCACHUA  HALIMOHAJIBHOTO

3aKOHOJAaTCJIbCTBA B COOTBETCTBHUE C 06H.lerI/IHiITBIMI/I

ria00aabHBIMU nmoaxoagaMu, BKJIIKO4as OJICMCHTHI,

3aMCTBOBaHHBIC M3 KHTAMCKOM MoacCin, C  IOCIbHO

IIOBBIICHUA MPO3pavYHOCTH, MMpeaACKa3yeMOCTU u

Me)KZ[yHapO,HHOﬁ OpucHTalun OTCYCCTBCHHBIX

HIPOMBIIIJICHHBIX u HCCICA0BATCIBCKHUX TIIapKOB.

WnTterpanus GenopycckHX NMapKoOB B CYNIECTBYIOIINE CETH
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OkoHomudeckoro mosica lllenkoBoro myTH, pa3paboTka

CKOOPpAMHUPOBAHHBIX nporpamMm COTpyAHHUYICCTBA u
pacmimpeHue yciayr i HWHOCTPAHHBIX PE3UACHTOB, B
YaCTHOCTH, TIIOMOIIb B O3HAKOMJICHMM C MCCTHBIMH

HOPMAaTHBHBIMH aKTaMU W JIEJIOBOHM NMPaKTHKOH, MOTIH OBl
3HAYUTEIBHO YKPEIUTh UX TiiobanpHOe yuacTue [ 1, c. 37].

Jpyroil MOCTOSHHOM MpOOIeMON SBISETCS OTrpaHMYCHHAS
JIOCTYITHOCTh

3G QEKTUBHBIX MEXaHU3MOB  ITOIICPKKH.

CTapTaHLI, pa60Ta}0Lu1/Ie B TEXHOIIapKax, qacCcTo

CTAJKHBAIOTCS. C OTPAaHMYCHHBIM JOCTYNIOM K (DMHAHCOBBIM
WHCTPyMEHTaM, 4YTO 3aMEUIieT TEMIBl 3alycka H
MacuTabupOBaHUsI WHHOBALMOHHBIX NPOEKTOB. Y CIYyTH MO
MapKeTHHTy ¥ IIPOJBIDKCHHIO HE BCErja JOCTaTOYHO
Pa3BUTHI, YTO 3aTPYIAHAET KOMIAHUSIM-PE3UICHTAM BBIXOI
Ha HOBBIE PBIHKM U TIOBBINICHWE Y3HABaeMOCTH OpeHna.
Kpome TOro, COTpyqHHYECTBO

¢  MCXKAYHapOAHbBIMU

OpTaHU3aLUsIMH, YHHUBEPCUTETAMHU n YaCTHBIMU
KOMITAaHUSMH OCTAaeTCsl HEPAaBHOMEPHBIM, UYTO COKpAIIaeT
BO3MOXKHOCTH JUIsi 0OMEHA 3HaHMSAMH, IPUTOKA HHBECTHIINH
1 TEXHOJIOTHYECKOTO COTPYAHHUYECTBA.

ITo manmEbIM ['OCyZapcTBEHHOTO KOMHTETa IO HAyKe H
TEXHOJOTHSIM benmapycu, oTedecTBEHHBIE TEXHONAPKU yKe
JTAfOT TIOJIOKUTENBHBIC PE3YNbTaThl, OCOOCHHO B IIIaHE
co3aHus pabovYMX MECT M TONydeHHs Joxonxa. B To xe
BpeMs JajbHEiilee pacuImpeHie MOXKET OBITh OIpaHWYEHO
OTpaHMYCHHBIMU pecypcamu TUTs pa3BUTHA
UHQPACTPYKTypsl M TPOOIEMaMH IPUBICYECHUS MAJBIX H

CpeaHux HpeHHpHﬂTI/Iﬁ. Co BPEMCHCM U HAKOIJICHHBIM

OIIBITOM 3TH 6apbepbl MOTYT OBITh IOCTEIICHHO IPCOaO0JICHBI.

VYKperieHne rocyJjapcTBEHHOW WHHOBAIMOHHOW TMOJHTHKH
U COBEPUICHCTBOBAHHE HHCTPYMEHTOB IIOMJCPKKH OymyT
HEOOXOANMBI JUIA TOTO, YTOOBI TEXHONMApKH B MOJHOW Mepe
peann30oBali CBOM MOTEHIMAT B KadeCTBE KaTaln3aTOPOB
TEXHOJOTMYECKOTO  Iporpecca ©  Oojee  IIHPOKOTO
COLMATTBHO-I)KOHOMHYECKOTO PA3BUTHS.

OrpaHuueHHAMHE ISl yCTAaHOBJICHHS OoJiee TITyOOKuX CBsI3er
benapycu u Kuras OCTarOTCsI CYyILIECTBEHHBII
WHCTUTYIMOHAIBHBIA U TEXHOJOTHYECKUH DPa3pBIB MEXKIY
CTpaHaMH, a TAaKXXE 3HAYUTENbHBIC PA3IHUIUs B 00IaCTH
WHHOBALIMOHHOTO pAa3BUTHA. OJTO TIPHBOAUT, C OJHOH
CTOPOHBI, K HETOTOBHOCTH OEIOPYCCKHX CYOBEKTOB K
y4acTHIO B KadecTBE

PE3UACHTOB MW HHBECTOPOB B

KATalCKUX WHAYCTPHAIBHBIX IIapKax, a ¢ JApPYrou
CAEPKMBACT PA3BUTHE HWHHOBAIIMOHHOTO B3aMMOJCHCTBHS
Ha PHIHOYHOH OCHOBE C OpPHEHTALMEH Ha TEXHOJIOTHH V H

VI TexHOTOrHYSCKUX YKI1aa0B. KpOMe 9TOIr0, HEBBICOKAA
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€MKOCTb OEJIOpPYyCCKHX PBIHKOB TOBApOB, yCIyT, TEXHOIOTHH
MIPEIONpPENENAeT BO3MOXKHOCTE OPHEHTAIlMM KHTaHCKHX
TIPOU3BOJIUTENEH HAa EBPONIEUCKUM UM €BPA3UICKUI PBIHKU.
Onnako B 3ToM ciaydae Kutaif MoXeT paccMaTpuBaTh HHBIC
BapUaHThI COTPYIHUYECTBA, HAapUMep, co ctpaHamu EADC,
I7ie ypOBEHb TEXHOJIOTHYHOCTH 3KOHOMHKH BBIIIE YKIAI0B.
Kpome 3TOr0, HEBBICOKash €MKOCTh OEIOPYCCKHX PBIHKOB
TOBApOB, YCIIYT, TEXHOJOTUH MpeonpenesieT BO3MOKHOCTD
OpUEHTALMN KUTANCKUX MPOM3BOAUTENEH HAa €BpONEUCKUIl
WM eBpasuickuil peiHKA. OnHako B 3ToM ciydae Kurait
MOJXKET paccMaTpuUBaTh WHBIC BapHaHTHl COTPYIHHYECTBA,
EADC,

TEXHOJIOTUYHOCTH SKOHOMHUKH BbIIIe [1, c. 37].

HampuMep, CO  CTpaHaMHu IZle  YpOBEHb

OTCYTCTBI/IG OTJIAXKCHHOM CHUCTEMBI BSaHMOHeﬁCTBHﬂ MCKAY

HWHHOBAaIlTMOHHBIMHA CTPYKTypaMu u YHUBCPCUTCTAMU.

(DI/IpMBI-apeHI[aTOPBI B TCXHOIIAPKEC JOJDKHBI MOJYYUTH

BO3MOXKHOCTb (opmansHOTO n HeQOPMaITLHOTO

COTpyAHHUYCCTBA C HAay4YHbIMU COTpYAHUKAMU n

npernoaaBaTeiisiMu BY30B, JIBTOTHBIM JAO0CTYyIl K HAYYHBIM H

TCXHOJOIrH4YCCKUM pa3pa60TKaM, I/IH(i)OpMaL[I/IOHHLIM u

O6ubmmoTeyHbIM pecypcaMm. Jlns  yHHUBEpPCHTETOB TeCHOE

BSaHMOHeﬁCTBHG C apeHAaTopaMu TCEXHOIapKa 9TO

BO3MOXHOCTb HpI/I6J'II/ISI/ITB COACpIKaHUEC W LCJIH MPOrpaMm
06y‘leHI/I$[ K HOTp€6HOCT$IM TNIEPCIICKTUBHBIX HaHUMATENCH 1

JUIA ITOBBIIIICHHUA IIaHCOB Ha pr,I[OYCTpOfICTBO

BBIITYCKHUKOB, 4YTO CHOCO6CTByeT YKPCIJICHHUIO peImyTallnn
" IIPECTUKA By3a.
B Benapycn K€ OTHOLICHHA MCKAY HWHHOBALIMOHHBIMU

CTPYKTYpaMH ¥ BYy3aMH II0OKa HMEIOT BBIPAKECHHYIO

y4eOHYI0 OKpacKy, a KOHTAakThl B OONacTH Hay4HBIX

I/ICCJ'IGZ[OBaHI/Iﬁ u pa3pa60TOK HOCAT 4Yame paSOBHﬁ H OYCHb

n3buparenpHbIi  Xapakrtep. lllmpokoe coTpynHHYECTBO

TCXHOIIAPKOB, HAYYHO-UCCICAOBATCIILCKUX u

OIIBITHO-KOHCTPYKTOPCKUX 0636HHH6HHI7[ C KIIHOYECBBIMU

OpeAnpuATuAMU MIPOMBIIIJICHHOT O KOMILJIICKCa 6yz(eT

CII0COOCTBOBATh HaJIa)XUBAHUIO TUOKHX CCTCBBIX

B3aHMMOCBSI3CH u ux pacHnpeHuto, a TaKXE

NOCTYIIAaTCIIbHOMY Pa3BUTHIO BBICOKOTCXHOJIOTHYHBIX

B

YHHBEpCUTETaMH M (pUpMaMH-pE3UIEHTAMH TEXHOMAapKOB

TIPOU3BOICTB. MHPOBOH MIPaKTHKE MEXIY

WM HapKOB  BBICOKHUX TeXHOJ’IOFHﬁ, YCTaHaBJIMBAIOTCSA

HMapTHCPCKUC B3aMMOOTHOIICHMUA, KOTOpbIC HOCAT
BSaI/IMOBLIFO,E[HLII;‘I XapaxkTep.

I[J'IH KOMHaHHﬁ, KOTOPBIC MPCANOYUTAOT Pa3MCIIaTbCA B
TCXHOIIApKax, NPCHUMYIICCTBA BBIXOAAT MAAJICKO 34 PAaMKHU

npeaOCTaBICHUA Oq)I/ICHBIX nim J'Ia60paT0pHI>IX TIOMEITICHHH.
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PesunmenTsl TosywaroT JOCTYn Kak K (popManbHBIM

MApTHEPCKUM OTHOMICHWSM, TaKk W K IIOBCETHEBHOMY
HeOpMaTbHOMY B3aWMOJICHCTBHIO C YHHUBEPCHTCTCKUMH
UCCIEeNOBaTEesIMU U

npenoaaBaTeIsIMU, IOJIy4aroT

MPUOPUTETHOE TMPEACTABICHAE O HOBBIX HAYYHBIX H
TEXHOJOTHYECKUX pa3paboTKkaXx M MOTYT TIOJIaraThCs Ha
akajieMuyeckue HHOOPMAIMOHHbBIE CUCTEMBI, OHOINOTEKH 1
HCCIIEeI0BATEIbCKYI0 HHPpACTPYKTYpy. s yHHBEPCHUTETOB
Takasg ONM30CTb K OW3Hecy oOecreymBacT IIEHHYIO
00paTHyO CBsI3b: 00pa30BaTENbHBIC HPOrPAMMBI  MOTYT
OBITh CKOPPEKTHPOBAHBI C YUETOM PEalbHBIX MOTPEOHOCTEH
OTpPACIIH, CTAKUPOBKU CTAHOBUTCS JIErde OPraHU30BbIBATD, &
BBIMTYCKHUKH BBIXOJAT HA PBIHOK Tpyaa C OOJBIINMHE
MEPCIEeKTUBAMHU. JTOT B3aUMHBIH OOMEH B KOHEYHOM CUETE

YKPEIUIeT pEeMyTalHio BBICIINX YYEOHBIX 3aBEICHUH U

ycuniuBacTt nux POJIb KaxK KJIFOYCBBIX Y4aCTHHUKOB
9KOHOMHYECCKOT'O pa3BUTHA. O,I[HaKO B Benapycn
COTPYAHUYCCTBO MCKAY YHUBCPCUTCTAMHU u
WHHOBAIIlMOHHBIMHA npeanpuiATUIMU O-NIpEe)KHEMY

COCPCAOTOYUCHO B IICPBYIO O4YCpPCAb Ha 06pa30BaHI/II/I, B TO

BpeMs KakK COBMCCTHBIC HAYyYHO-UCCIICJOBATCIIbCKUC

MPOEKTHl BO3HHUKAIOT CIOPATUYECKH M OCTAIOTCSI BeChMa
n30upaTensHBIME [7, ¢. 391].

Eme ogauM mpensTcTBHEM LTS PACIIHPEHUS ACATEITBHOCTH
TEXHOIAPKOB SBIACTCS WX OTpaHUYCHHAs HMHTETpalus C
pETHOHANBHBIMH SKOHOMHKAMH. XOTS MECTHBIC OpTaHBI
BJIACTH BBICTYNMAlOT B KadecTBE YyUpPEOUTENCH Tpex
0ETOPYCCKUX TEXHOMAPKOB, MMOTECHINAN MEXPETHOHATHLHOTO
COTPYOHHYECTBA OCTaeTCI B 3HAYUTCNBFHOH CTEICHU
HEHCTIOIE30BaHHBIM. MexIy OeIOpYyCCKUMH pPerHOHaMH U

MIPOBHUHIUAMU Kuras oAU CaHO Ooiee cta COFHameHHﬁ,

OAHAKO MNOMJIMHHOC COTPYAHHUYCCTBO MCKAY CaMHUMHU
TEXHOIIapKaMH MMPAKTUYCCKU HEC HaJIa)KCHO.
E,Z[I/IHCTBGHHLIMI/I 3aMCTHBIMHA npuMepamu SIBIIAIOTCA

COTJIAIICHNUs, 3aKIIOUEHHBIC amMUHHCTpanueir CBOOOIHOM
SKOHOMMUECKON 30HBI «bpect» ¢ HanuonanbHOW 30HOM
MIPOMBIIIJICHHOTO Pa3BUTHS BBICOKHX TeXHOJIOTHI CsoraHb
B MpOBUHIMH XyOdi M pallOHOM BBICOKHX TEXHOJOTHH

BouOY B mpoBuHIINE AHBXOH. B TO ke BpeMs pernoHaibHbIe

aIMUHUCTpAllNN HC 06na;[a}0T HC3aBUCUMBIMHA
ITOJTHOMOYHAMHA 10 (I)OpMI/IpOBaHI/IIO HHHOBaHHOHHOﬁ
IIOJIMTUKH u, TJIaBHBIM 06p330M, 1o peam3annun
HallMOHAJIBbHBIX CTpaTeI'PIﬁ. 910 HUHCTUTYLIMOHAJIbHOC

OTpaHHYCHHUE CYXaeT cepy MOIAEPKKH, KOTOPYIO OHH
MOTYT TIPEIUIOKHTh TEXHOIAapKaM, B TOM 4HCIE Ha

Me)K,HyHapOZ[HOﬁ apeHe, u ocnadiser CTUMYJIbI MCCTHBIX
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OpraHoB  BJAaCTH K yFHy6HeHI/IIO COTpyAHHYCCTBA C

ITOMOIIBIO ATHX THIAT(HOpPM.
B nocneanue roapl BausiHUE TOProBoil BoitHbl Mexay CHIA
u Krtaem # BeIuteck BO3BpAICHUS JOMOW TaKXKe IPUBEITH K
OBICTPOMY POCTY HAaCENCHHsS B palOHAX, IMPHIICTAIONINX K
Hay4YHBIM MapKaM, a HHPPacTpyKTypsl OyIeT HEAOCTaTOYHO
m3-3a  Oojpmoro pocra HaceneHws. Ecmu  oOmiee
IUTAHUPOBaHUE B OOJIACTH OXpaHBl OKPYXKAIOIMIeH Cpelsl
OyZeT MpONTHOPHPOBAHO, 3TO MOBIISIET HA YCTOWYHBOE
pasBuTHe noceneHui [8].

XoTd  COTpYAHHYECTBO B

CO3JaHHUHU COBMECCTHBIX

TCXHOIIAPKOB CyJIUT 3aMCTHBIC OKOHOMHYECCKHEC

MIPEUMYIIECTBA, MIPEBPAIIECHHE YTOH MOJEIHN B CTaOMIBHBIA

KaHaJI MCKPCTUOHAJIBHOI'O MAapTHECPCTBA MCKAY Benapycmo

u Kwuraem ocraercs crnoxHod 3anmadeil. Ilporpeccy
MPONOJDKAET  NPEMATCTBOBATH  PSAJ  COXPAHSIONIMXCS
06apbepoB, B TOM YHCJIE HEPABHOMEPHOE YydYacTHe
TIPEANPUATHHA, 3aKOHOJATEIbHBIC IIOJOXKEHHUs, KOTOPHIM

MO-TIPEKHEMY HE XBaTaeT SCHOCTH, U OTCYTCTBHE XOPOILIO
0TpabOTaHHBIX MEXAHW3MOB YNPABICHUS M KOOPIMHAIMN
COBMECTHBIX NMapKOBBIX WHUIUATUB. JTH (aKTOPHI IETArOT
MPOIECC HaJaKUBAHUS JOJITOCPOYHOTO COTPYJHHIECTBA
Gotee CIIOKHBIM, YeM MPEAIIONarajJoch N3HaYalIbHO.

Ha coBpemennom stane bemapych B OCHOBHOM 3aBepIIviia
(opMupOBaHHE CBOEH CETH TEXHONApKOB, OJHAKO €e
CTPYKTYpa IO HECKOJBKHM CYIIECTBEHHBIM ITapaMeTpam
OTIIMYaeTCs OT MHPOBOH MPAKTHKH. YHHBEPCUTETCKHE
MapKy 3aHAMAIOT TOPa3/10 OONBIIYIO IOJ0, Y€M 3TO OOBITHO
ObIBaeT Ha MEXIYHapOZHOM YpOBHE, W HWHHIMATHBA IO
CO3JJaHMIO HOBBIX IUIOIIAJOK dYalle BCETO HCXOOUT OT
TOCYAAapCTBEHHBIX OPTaHOB M OOIIECTBEHHBIX OpraHU3alui,
a HE OT YaCTHBIX HHBECTOPOB. DTO OOBACHIET, MOYEMY
pa3BHUTHE TaKOH MHPPACTPYKTYpPHI B 3HAUNTEIHHOW CTETICHH
3aBUCHT OT OIOUKETHOTO (DMHAHCHPOBAHUA. TEeXHOMAPKH
yK€  CTalmd  BaKHBIM

KOMIIOHCHTOM COBpeMeHHOfI

3KOHOMHYECKOU CHCTEMBI, HO ux AO0JITOCpOYHaAAd

3¢ PEeKTUBHOCTG OyAET 3aBHCETh OT HECKONBKHX YCIIOBHIL:
HaJIe)KHBIX ~ MHCTPYMEHTOB

(UHAHCOBOH  MOMICPIKKH,

CJIQ)KEHHOTO B3aUMOJACHCTBUS BCEX YYaCTHHKOB
WHHOBAlMOHHOHN 5KOCHCTEMBI, HAJIWYHS CHIBHOTO pe3epBa
KBAJTH(UIMPOBAHHBIX CIICIMAINCTOB B PpETHOHAx, Ooiee
BBICOKOH TOTOBHOCTH TIPOMBIIIICHHBIX TPEINPHUITHH K
BHEJIPEHWIO  WHHOBAaIWil.  HOBBIE  TEXHOJOTHH W
MIPOIOJDKAIOIIEECS] COBEPLICHCTBOBAHUE 3aKOHOAATEIHHOM
6a3pl, perynupyomnell HHHOBAIIMOHHYI0 HH(PAaCTPyKTypy B

Bbenapycu.
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3akaro4yeHue

AHanu3 mokKasai, 4YTo, HeCMOTps. Ha ()OPMUPOBAHHE CETH
TexHONapkoB B bemapycu, mx 3¢dQeKTHBHOCTE ocTaéres
OTPaHWYECHHON W3-32 WHCTHTYLIHOHAIBHBIX, (PHHAHCOBBIX,
OpPTaHM3ALMOHHBIX W KaapoBbIX OaprepoB. [IpeoGmamanue
MHHULIATUBHI,

FOCY,I[apCTBeHHOﬁ HEAOCTAaTOYHAaA

MaTepualbHO-TeXHHUYecKas 0asa, ciabas WHTErpamus c
YHHBEPCUTETAMH W TIPOMBIINIICHHOCTBIO, Y3KHI CHEKTp
YCIYr W HECOBEPIICHCTBO HOPMAaTHBHO-NIPABOBOI 0a3bl
MPEISITCTBYIOT MIPEBPAIIECHHUIO TEXHOIAPKOB B MOJTHOLICHHBIE
LEHTPbI MHHOBALMOHHOTO PAa3BUTHA.

CpaBHEHHE C KHTalCKOW MOIETBIO MOATBEPIMIIO HalM4He
3HAQUUTEIBHOTO pPa3pblBa, HO OIHOBPEMEHHO BBISBHIIO
HalpaBJeHUs, KOTOpbIE MOTYT OBITH aJaNTHPOBAHBI K
6enopycckuM ycnoBusaM. Kuraiickuii ombIT JeMOHCTPHpPYET,
YTO BBICOKAasl PE3yJbTATHBHOCTh TEXHOIAPKOB OCTHIAETCS

Onaronaps muBepcu(UKAIMA UCTOYHUKOB (pMHAHCHPOBAHUS,

aKTHBHOMY  y4YaCTHIO  YacTHOTO  CEKTOpa, T'MOKHM
MEXaHM3MaM  yIpaBieHHS, UYETKOH  cHennalu3alny,
riy6okon HMHTErpannuu c YHHUBEPCUTETaMHU n

MEXAYHAapOJHOU Koomepanuei.
[MToBemmenne 3¢dexTHBHOCTH OENOPYCCKUX TEXHOIAPKOB
BO3MOKHO pu peanuzann

KOMILJIICKCa MEp:

COBEPILICHCTBOBAHMM  HOPMAaTHBHO-TIPAaBOBOH  0a3el W
(OpMUPOBAHUY €IMHOW CTPATErWH Pa3BUTHS; PACIINPEHHUN
MEXaHH3MOB WHBECTHIMH W

NOPUBJICYCHUA  YaCTHBIX

BEHUYPHOTO KaIuTana,; MOJICpHH3ALNH
OPTaHU3aMOHHO-9KOHOMHUYECKIX MOJENEH yIpaBIeHUS;
YKpPEeIICHU! CBsI3eH c YHHUBEPCUTETAMHU n
MIPOMBIIICHHOCTBIO; PA3BUTHH KaJAPOBOTO IIOTEHIMANA; a
TaKKe€ HMHTETPAllMd B MEXIYHApOAHBIE HWHHOBAIMOHHBIC
ceTn, BKIIOYas  COTPYAHMYECTBO C  KHTaWCKUMH
WHTyCTpHaIbHBIMU 30HAMH. Peanu3aiust 3THX HarpaBiIeHUH
MIO3BOJIUT TEXHOMAPKaM CTaTh 3HAYUMBIM HHCTPYMEHTOM
WHHOBalMOHHOTO ~ pocTa U

IIOBBICUTH YCTOI>'I‘IHBOCTL
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BoisiBiieHMe KJIKOYEBBIX MpPo0JeM W OrpaHUYEHHM B Pa3sBUTHH

HHHOBaHHOHHOﬁ ACATCJIbHOCTH TEXHOIIAPKOB

BaH L|3axa

MesxyHapoAHBIH HHCTUTYT YIpaBJICHUS U peInpuHIMaTenseTBa,220030,Munck,benapyce

AHHOTAIUSA: PecnyOnmke Bemapych, n orieHHBaeTCs BO3MOKHOCTB aJalTalldH YCIICIIHBIX 3JIEMEHTOB KHTAHCKONW MOICIH
TEXHONApKOBOro pas3BuTus. lLlenb uccnenoBaHus — BBIABUTH (DakTOpbl, CHUKarOIUe 3S(P(GEKTHBHOCTh OEIOPYCCKUX
TEXHOIAPKOB, M ONPE/CIUTh HAIPABJICHUS UX COBEPLICHCTBOBAHUS C YYETOM MEXIyHApoAHOTro ombita. CTPYKTYpHO paboTa
COCTOUT U3 BBEJCHUs, rue (GopmMupyeTcs Iiejb, TUIOTe3a U aKTyalbHOCTh TEMbl, B OCHOBHOHM YaCTH NPEICTABJICH aHAIN3
WHCTUTYLIIMOHAIBHBIX, (MHAHCOBBIX M OpPraHU3ALMOHHBIX 0apbepoB B JICATEIBHOCTH OEIOPYCCKHX TEXHOIIAPKOB;
CPaBHUTEIIBHOE MHCCIENOBAHUE KUTAHUCKOM MOZENIU, JEMOHCTPUPYIOLIEH BBICOKYK PpE3yJbTaTHUBHOCTh. Pe3ynbTaTsl
HCCIEI0BAaHUs IIOKa3bIBAIOT, YTO YCTPAHCHUE BBIABICHHBIX OIPAaHUYECHUN M afanTalys OTACIBHBIX MEXaHU3MOB KUTAMCKOM
MPAaKTHUKH CHOCOOHBI TOBBICUTh I(P(PEKTUBHOCT TEXHOIAPKOB W YKPENHUTh HMX POJIb B HAIMOHAILHON MHHOBAI[MOHHOW
CHCTEME.

Kiro4ueBble ciioBa: TEXHOIIApPK; MHHOBAIIMOHHAsI HHYPACTPYKTYpa; MHCTUTYIIMOHAIBHBIC OTPaHUYCHNUS; GUHAHCHPOBAHHE
MHHOBAlUil; TOCYJapCTBEHHO-YaCTHOE IAapTHEPCTBO; MEXKIYHApOJIHAs  KOOIeEpauus; WHHOBALIMOHHAsA  IIOJUTHKA;

KJIaCTEePH3AaIIUs; TpaHC(Ep TEXHOIOTUH; pa3BUTHE PETHOHOB.
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Exploring the Integration Path of Intangible Cultural Heritage

Revitalization and Commercial Innovation: A Case Study of the

"Rhythm of Dye: Blind Collection” Tie-Dye Blind Box Project

Zongtian Bai, Huiyu Zhang,Ye Meng, Hui Wang

School of Health Technology and Nursing, Shanghai SIPO Polytechnic,201300,Shanghai, China

KEYWORDS ABSTRACT
Against the backdrop of cultural industry innovation and consumption upgrading, the revitalization of
Intangible Cultural Heritage (ICH) faces a transitional need from "protective inheritance" to "innovative
development." Taking the "Dye-Charm Blind Collection" tie-dye blind box project as a case study and
employing qualitative research methods, this paper systematically explores innovative pathways for
Zﬁgﬁ;be l.e Cultural integrating ICH with the blind box economy. The research finds that the project achieves the commercial
' transformation of tie-dye cultural capital through a three-dimensional innovation system encompassing
Tie-dye; "product reconstruction (cultural symbols + functional extension + experience design), technological
Blind Box Economy; empowerment (process optimization + digital design + standardized production), and ecosystem
Cultural Capital construction (online-offline integration + domestic-overseas markets + experience-sales synergy)."
Transformation; Practice demonstrates that the project has not only achieved significant economic benefits (projected
Business Model revenue of 1.7 million RMB for 2025, with a repurchase rate of 40%) but also generated positive social
Innovation; impacts in areas such as rural revitalization and cultural dissemination. This study proposes that ICH
revitalization should, based on Cultural Capital Theory and Scene Consumption Theory, construct a
sustainable development model of "culture-commerce-society" synergistic symbiosis, providing
theoretical reference and practical guidance for the innovative development of ICH.
INTRODUCTION

As a vital carrier of the excellent traditional Chinese culture,
the protection and inheritance of Intangible Cultural
Heritage (ICH) has always received significant national
attention [1]. However, within the macro-context of
globalization, digitalization, and shifting consumption
cultures, many ICH skills are facing a survival crisis
characterized by '"generational breaks in transmission,
product-market disconnect, and market contraction" [2 — 4].
Sole reliance on salvage documentation and static
preservation can no longer sustain their vitality. Exploring
pathways for revitalization through "protection in
development and inheritance in innovation" has become a
shared concern for both academia and industry [5,6].

Tie-dye, a representative of China's traditional textile dyeing

and printing techniques, was inscribed on the National List
of Intangible Cultural Heritage in 2006 [7]. Its core
technique of resist-dyeing through tying and binding with
threads produces natural, infinitely varied visual beauty,
carrying rich regional culture, folk beliefs, and aesthetic
philosophy [8]. However, similar to many traditional
handicrafts, tie-dye is trapped in challenges such as outdated
product forms, an aging consumer base, and a fragmented,
small-scale industry [9,10]. Therefore, researching how
tie-dye techniques can integrate into contemporary life
through creative transformation and innovative development
holds significance not only for supplementing ICH
protection theory but also for offering concrete references

for cultural industry practice.
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1.Research Methods and Case Selection

This

employing participatory observation, in-depth interviews,

study adopts a qualitative case study method,
and document analysis to conduct longitudinal tracking of
the "Dye-Charm Blind Collection" project. This case
possesses typicality and foresight: Firstly, it directly
confronts the core inheritance challenges of tie-dye skills;
Secondly, it innovatively integrates the "blind box," a highly
representative new consumption model; Thirdly, it has
established a complete value chain from R&D and
production to marketing, achieved preliminary market
validation and social resonance, and thus meets the mature

conditions for in-depth study.

2.Analysis of Development Dilemmas and
Market Opportunities for ICH Tie-Dye
2.1.Multidimensional  Dilemmas: Systemic
Challenges in Inheritance, Product, and
Market

The contemporary survival dilemma of tie-dye skills is a

systemic issue, primarily manifested in three dimensions:

2.1.1.Inheritance and Dissemination Dilemma:
Singular Channels and Audience Disconnect.

The inheritance of tie-dye skills has long relied on "oral
transmission and personal demonstration" within families or
master-apprentice relationships, along with local festival
exhibitions, resulting in a limited dissemination radius. In
today's world dominated by digital media for information
dissemination, this traditional model struggles to reach the
younger generation, the future mainstay of consumption.
Surveys indicate that youth aged 18-30 predominantly hold
stereotypical perceptions of tie-dye as "tourist souvenirs" or
"outdated handicrafts," lacking understanding of its cultural
depth and craft aesthetics, leading to weak emotional
connection. Consequently, the inheritor group is aging

severely, facing a shortage of successors.

2.1.2.Product Innovation Dilemma: Fixed

Forms and Context Disconnect.

Most tie-dye products currently circulating in the market

remain traditional categories like scarves, clothing, and wall

hangings, with design styles tending towards formulaic
patterns, often emphasizing "ethnic style" or "retro feel."
This creates a significant gap with the aesthetic preferences
(e.g., simplicity, personalization) and usage scenarios (e.g.,
office, social gifting) of modern urban life. Intense
homogenized competition, coupled with a lack of functional
extension and emotional added value, means these products
can only maintain limited premium pricing relying on

"handmade" or "ICH" labels, resulting in a low market

ceiling.
2.1.3.Industrial Development Dilemma:
Non-standardized Production and Cost
Paradox.

Tie-dye production mostly relies on family workshops or
small-scale studios. Production processes, dye formulations,
and quality control depend heavily on artisan experience,
lacking standardized systems, which leads to inconsistent
product quality. Simultaneously, purely handmade
production is inefficient with high labor costs, causing
product pricing to be generally high (common clothing items
often priced above 200 RMB), exceeding the psychological
expectations for daily mass consumption. This creates an
awkward situation of being "praised but not purchased,"

hindering industrial scaling and branding development.

Dilemma Specific Innovative
Dimension Manifestations Countermeasures
Inheritance & | Singular channels, | Blind Box
Dissemination | audience Carriers + Social
disconnect Dissemination to
Reach Young
Demographics
Product Fixed forms, | Cultural symbol
Innovation context translation +
disconnect functional
extension,
adapting to
modern scenarios
Industrial Non-standardized | Technological
Development production, high | optimization  +
costs standardized
production,
reducing costs
Market Domestic Cross-border
Expansion limitations, low | cultural narrative
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international + platform
recognition synergy,
expanding

overseas markets

Data Source Industry research | Project practice
and literature | summary
review

Table.1.Comparative  Analysis of Tie-Dye Industry

Development Dilemmas and "Dye-Charm Blind Collection"

Innovative Countermeasures

2.2. Literature Review and Research Gap

In recent years, cross-disciplinary research on the
revitalization of intangible cultural heritage and commercial
innovation has become a prominent topic in the field of
cultural industries. Existing studies have laid a theoretical
foundation for this paper, yet there remains considerable
scope for further expansion. Since the 18th National
Congress of the Communist Party of China, promoting the
creative transformation and innovative development of
excellent traditional Chinese culture has become a crucial
direction. ICH, as a vivid witness of Chinese civilization, is
being integrated into modern life through commercialized
innovation, becoming a cultural driving force for
high-quality economic and social development.

In foundational theoretical research on ICH revitalization,
"productive protection" was an early core paradigm. Gao [11]
proposed that ICH protection needs to maintain the living
inheritance of skills in production practice, avoiding static
preservation. However, this theory does not clarify the path
connecting production with market demand, making it
difficult to solve the disconnect between traditional skills
and contemporary consumption. Li [12] further proposed the
concept of "innovative development," emphasizing that ICH
should integrate into modern life scenarios, achieving value
regeneration through design innovation and functional
reconstruction. However, her research focuses more on
macro-level conceptual interpretation, lacking operational
frameworks for specific industry integration. Liu and Leng
[13] defined China's ICH protection approach of "productive
protection" as a unique Chinese path, highlighting its
practice-oriented nature, but the discussion on commercial
mechanisms remains relatively weak.

At the level of research on practical actors and pathways for
scholars  focus on

ICH revitalization, multi-agent

collaboration and cross-border integration trends. Research
indicates that diverse actors including veteran artisans,
new-generation inheritors, cultural and creative platforms,
and commercial enterprises work together, opening new
paths for ICH inheritance and innovation. Among them,
new-generation inheritors, with their acute market
perception, are adept at combining modern elements with
ICH skills; cultural and creative platforms play a bridging
role, connecting market demand, designers, and artisans. For
instance, "Wang's Handicraft" integrates Miao embroidery
and other skills with blind box formats, creating popular
innovative products; commercial enterprises promote ICH
industrialization through digital technology empowerment
and industry chain integration. In terms of specific pathways,
ICH commercial innovation has formed four main directions:
product iteration, category expansion, IP creation, and
technology empowerment. These involve updating product
content and form, broadening application scenarios, shaping
cultural IPs, and leveraging cutting-edge technologies to
transform ICH from traditional crafts into marketable
products. Wang and Cao [14], from a design perspective,
pointed out that the key to ICH revitalization lies in
translating traditional symbols through modern design
language to enhance contemporary aesthetic value, but did
not address emerging forms like "ICH + new consumption
models." Liu and Zhang [15] explored the application of Al
and big data in ICH inheritance, arguing that digital
technologies can optimize production efficiency and expand
dissemination scope, but did not delve deeply into the
synergistic mechanism between technology and business
logic.

In studies related to blind box economics and cultural
consumption, Zhang and Yang [16] argues, based on the
consumption psychology of Generation Z, that the
"unpredictability” and "collectibility" of blind boxes align
with the emotional needs and social demands of young
consumers, thereby offering a novel medium for the
dissemination of cultural products. According to the 2025
China Digital Entertainment Industry IP Development
Report, blind box products have driven a year-on-year
growth of 62.8% in the market size of cultural and creative
derivatives, with emotional experience consumption among
Generation Z rising to 68.05%, reflecting a trend toward
greater specialization, segmentation, and emotional
engagement in the cultural and creative market. Cases such

as the derivative blind boxes of the 15th National Games
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mascot demonstrate that blind box products integrating
traditional cultural elements possess strong market appeal,
with their core competitiveness stemming from the
emotional value attached to the unboxing process and the
collectible nature of the products. However, existing
research has predominantly focused on analyzing blind box
marketing models or describing individual cases, leaving a
gap in exploring the deep integration mechanisms between
blind boxes and intangible cultural heritage (ICH) crafts, as
well as a lack of systematic investigation into the full-chain
commercial logic of the "ICH + blind box" model.
Regarding the application of theoretical tools, Bourdieu's
Cultural Capital Theory provides an important analytical
perspective for ICH wvalue transformation. This theory
divides cultural capital into three forms: embodied,
objectified, and institutionalized, offering theoretical support
for interpreting the transformation process of ICH from skill
inheritance to commercial product [17]. Chen and Yan [18]
explored innovative pathways for ICH revitalization from a
scene consumption perspective, while Zhou and Xiao [19]
analyzed the commercial transformation mechanism of ICH
based on Cultural Capital Theory. However, existing
research has yet to combine these perspectives to
systematically explain the adaptation logic between ICH and
the emerging consumption scene of blind boxes.

In summary, existing research exhibits three notable gaps:
Firstly, most studies on ICH revitalization focus on single
actors or single paths, lacking systematic analysis of
multi-agent collaboration and multi-dimensional innovation,
particularly neglecting the deep integration mechanism
between new consumption models and ICH. Secondly, for
emerging forms like "ICH + blind box," a complete
academic discussion encompassing product design,
technological support, and business model construction has
not yet been formed, and research on their emotional
consumption logic and cultural dissemination value remains
insufficient. Thirdly, existing research often emphasizes
macro-level concepts or single-case descriptions, lacking
deep integration between theoretical tools and empirical
cases, making it difficult to form replicable generic models.
Based on this, this paper takes the "Dye-Charm Blind
Collection" tie-dye blind box project as a case study to
systematically explore innovative pathways for integrating
ICH with the blind box economy, aiming to fill the gaps in

existing research.

3.The Three-Dimensional Innovation Practice
System of the "Dye-Charm Blind Collection"
Project

The project has constructed a three-in-one integrated
innovation system with product innovation as the front-end
carrier, technological innovation as the middle-platform

support, and model innovation as the back-end engine.

3.1.Product Innovation: @ From  '"Single
Handicraft" to "Diverse Experience System"

The project completely transcends the physical definition of
tie-dye as merely "fabric decoration," redefining it as a
"cultural experience medium" that is collectible, experiential,
and usable. Based on Symbolic Interaction Theory, the
products achieve deep interactive identification between
consumers and ICH culture through a triple construction of
"visual symbols + functional symbols + knowledge
symbols." This process also represents the activation of

tie-dye cultural capital from a "tacit" to an "explicit" state.

3.1.1.Core Product Line: The "Xiaosheng"
Series — Contemporary Translation of
Cultural Symbols.

This series takes the traditional Chinese zodiac culture as its
IP core and undergoes in-depth design transformation. The
team collaborates with intangible cultural heritage inheritors
to match the morphological characteristics and symbolic
meanings of zodiac animals with traditional tie-dye
techniques such as "spiral binding," "folding binding," and
"clamp dyeing." For example, the "Tiger" design employs
bold, angular binding to convey the animal's power, while
the "Rabbit" design utilizes delicate "dot binding" to capture
its agility. Each design undergoes over 12 rounds of pattern
refinement and color calibration. The product innovatively
incorporates capsules of natural plant-based fragrance, using
slow-release technology to ensure the scent lasts for 6-8
months. This transforms the item from a static visual
artwork into a multifunctional "ambiance product" that
combines decoration, aroma, and symbolic blessing,
seamlessly integrating into modern life scenarios such as car
interiors, home spaces, and offices. The included "ICH
Knowledge Card," which explains zodiac culture and tie-dye
techniques in youth-oriented language, seamlessly bridges

the gap between consumption and education.
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3.1.2.Experience Product Line: "Player's Fun"
Series — Lowering Barriers through
Participatory Creation.

To address the challenge of "high threshold for ICH
experience," the project developed DIY kits containing
pre-treated fabric, safe plant dyes, simple tools, and HD
video tutorials. Users with no prior experience can complete
a unique tie-dye piece within 2-3 hours. By organizing
"hidden pattern challenge contests" and establishing a "work
sharing platform," the project extends one-time purchases
into continuous creative interaction and community
exchange, significantly enhancing user stickiness and brand
loyalty. This series has gained high recognition among

young consumer groups.

3.1.3.Derivative Product Line: Contextual

Expansion and B2B Customization.

Centered on contexts like home, office, and gifts, products
such as tie-dye notebooks, bedding, and tea mats were
developed, leaning towards simple and modern styles.
Simultaneously, collaborations with wedding companies for
customized wedding favors and with enterprises for
corporate gifts successfully tapped into the B2B bulk

purchase market, broadening revenue streams.

3.2.Technological Innovation: Process
Revolution and Efficiency Enhancement
Empowered by Technology

Adhering to the principle of "upholding authenticity while

pursuing innovation," the project leverages modern

technology to tackle industrial pain points while preserving
the core handmade charm and eco-friendly philosophy of
tie-dye. According to Technology Integration Theory, the
project achieves

complementary integration between

traditional  craftsmanship and modern technology,

skills
("upholding authenticity") while addressing efficiency and

maintaining the core authenticity of tie-dye

cost issues through technological optimization ("pursuing

innovation").

3.2.1.Process Optimization: Overcoming
Efficiency and Environmental Bottlenecks.

Addressing the low dye utilization rate (only about 60%)

and lengthy duration of traditional immersion dyeing, the
team developed a "Precision Dyeing System using Atomized
Dyes." This system uses ultrasonic atomization equipment to
convert plant dyes into micron-sized particles for even
adsorption onto tied fabric, increasing dye utilization to over
92% (based on in-house R&D process tests). The dyeing
time per batch was reduced from 24 hours to 5 hours, with
richer color gradations. For color fixation, an innovative
approach using plant mordants combined with
low-temperature gradient drying technology was adopted,
achieving color fastness above Grade 4. Products show no
significant fading after 50 standard washes, far exceeding

industry averages.

3.2.2.Digital Design R&D: Al-Assistance and
Personalized Customization.

Collaborating with a tech company, an Al-assisted pattern
design system was developed. This system, trained on
thousands of classic tie-dye pattern datasets, can quickly
generate new pattern proposals blending traditional charm
with modern sensibility based on color trends and user
preference keywords. The system also offers a simple
customization interface for consumers. Users can input
elements like name initials or commemorative dates to
generate a preview of a unique pattern, achieving "a
thousand patterns for a thousand faces" and flexible design,
pushing ICH from "batch reproduction" towards "personal

expression."

3.2.3.Standardized Production Management:
Building a Quality Control System.

Standard Operating Procedures (SOP) and intelligent
monitoring equipment were introduced at key production
like dye

concentration, temperature, and time. A full-process quality

stages for precise control of parameters
traceability system from raw material intake to finished
product delivery was established, ensuring stability and
consistency in product quality, laying the foundation for

branding and scaling.
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3.3.Model Innovation: Constructing an
Omni-Channel Ecosystem Integrating
Online-Offline and Domestic-Overseas

The project abandoned single sales channels, constructing a
three-dimensional, interconnected business ecosystem that
drives traffic mutually. Based on Value Network Theory,
this ecosystem connects diverse actors including inheritors,
consumers, rural communities, and overseas markets,
forming a network system for value co-creation and sharing,
breaking through the limitations of the linear value chain in

traditional ICH industries.

3.3.1.0nline Matrix: Content-Driven Strategy
and Social Diffusion.

On platforms such as Douyin and Xiaohongshu,

live-streaming sessions featuring "ICH inheritors +
influencers" deeply demonstrate the tie-dye craftsmanship
and product narratives, transforming the production process
into a viewable and interactive "content commodity."
Initiatives such as the hashtag challenge
"#OpenABlindBoxLearnICH#" encourage users to create
unboxing and DIY process videos, forming a substantial
pool of user-generated content (UGC). This approach
achieves low-cost, high-trust social diffusion. The online
store and reservation system are seamlessly integrated,
effectively channeling online traffic to offline experiential

activities.

3.3.2.0ffline Touchpoints: Immersive
Experience and Spatial Empowerment.

In cultural and creative districts of major cities, experiential
stores named "Rhythm of Dye" have been established,
creating integrated cultural complexes that combine
exhibition, hands-on workshops, retail, and salon activities.
Concurrently, through partnerships with rural areas in
Yunnan and Sichuan, which are the origins of tie-dye
craftsmanship, "ICH Study Bases" have been set up. These
bases facilitate the development of "ICH-Themed Tours,"
directing consumers toward the cultural source. This

approach has established a positive cycle of "urban traffic

generation and rural Dbenefit," effectively linking
metropolitan ~ engagement  with  regional  cultural
sustainability.

3.3.3.Cross-Border Expansion: Cultural
Storytelling and Platform Synergy.

The overseas promotion strategy adheres to the principle of
"Culture First." On platforms such as Instagram and TikTok,
short videos are used to narrate the historical background,
philosophical concepts, and intricate craftsmanship of
tie-dye, shaping a brand image for Chinese culture that is
premium, distinctive, and profound. On the sales front,
leveraging e-commerce platforms like Amazon and
AliExpress, the brand offers a "Complete Cultural Product
Package" that includes

handbook. Furthermore,

an English-language cultural
collaborations with overseas
Chinese Cultural Centers and museums to host workshops
have effectively established an overseas conversion pathway

from "cultural awareness" to "product purchase."”

4. Comprehensive Evaluation
Implementation Qutcomes

of Project

4.1.Economic Benefits: Diversified Revenue

and Rapid Growth

The project has established a healthy financial model. C-end
retail (blind boxes, derivatives) contributes the main revenue,
with a repurchase rate reaching 40% (project Q1 2024 sales
data). The core "Xiao Sheng" series maintains stable
monthly sales exceeding 3,000 units. B-end customization
and cross-border sales have become new growth engines.
Total revenue for 2025 is projected to surpass 1.7 million
RMB (based on industry growth rates and project channel
expansion plans), with net profit margin maintained above
25%. The first round of financing has been initiated, with
reasonable valuation and a clear equity structure, preparing

sufficient capital for subsequent expansion.

4.2.Social Benefits: Empowering Rural Areas
and Promoting Employment

The project practices the principle of "Business for Good."
Its self-owned workshop in Dali provides stable employment
for 15 local artisans, whose average monthly income
exceeds the local average by 30% (project HR statistics).
Through an order-based agriculture model, long-term
procurement agreements have been signed with over 50
households cultivating dye plants, increasing their average

annual income by more than ¥10,000 (data from partner
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household surveys). The intangible cultural heritage (ICH)
study programs have stimulated local consumption in
catering and accommodation, injecting new tourism-driven
momentum into rural revitalization. Furthermore, the
project's public welfare training courses have cumulatively
trained over 200 individuals, including rural women and
persons with disabilities (project charity activity records),

fostering inclusive transmission of traditional craftsmanship.

4.3.Cultural Benefits: Revitalizing Inheritance
and International Dissemination

The most profound impact of the project lies in the
activation of cultural value. Through fashionable and
engaging reinterpretation, tie-dye has emerged as a symbol
of "Guochao" (China-Chic) on social media, captivating
young audiences. Over 70% of the project's official account
followers are under the age of 35 (platform backend data).
More than 80% of consumers reported having "reconnected
with tie-dye culture" through the products (consumer survey
results). Internationally, the project has become a regular
feature in cultural exchange events in countries such as
Belarus and Kazakhstan, with products sold in over ten
nations. It now serves as a significant vehicle for narrating

Chinese stories and conveying Eastern aesthetics.

5. Clnsights into Pathways for ICH

Revitalization and Commercial Innovation

The success of the "Dye-Charm Blind Collection" project is
not accidental. It systematically validates a viable pathway
for ICH revitalization, offering profound insights for both
theory and practice:

First, value reconstruction is the core premise. The
revitalization of intangible cultural heritage (ICH) must go
beyond superficial adaptation; it requires a contemporary
reinterpretation of its cultural value. By elevating tie-dye
from a mere "craft" to a "narrative medium embodying
zodiac culture" and an "experiential tool for creating a better
life," the project has fundamentally reconstructed its value.
Second, integrated innovation demands systematic
advancement. Isolated innovations in products or marketing
are seldom sustainable. By synchronizing innovation across
three dimensions—product, technology, and model—the
project has established an interlocking and mutually
matrix," building a robust

reinforcing "innovation

competitive barrier.

Third, the business model should foster an ecosystem of
symbiosis. A successful ICH commercial project should
function as a value network connecting inheritors,
consumers, rural communities, and international markets.
Through online-offline integration, urban-rural interaction,
and cross-border dissemination, the project has constructed a
multi-stakeholder ecosystem that shares value, ensuring
sustainability and social impact.

Fourth, social responsibility and commercial interests can be
mutually reinforcing. The project demonstrates that deeply
integrating rural revitalization, employment promotion, and
environmental stewardship into the business logic not only
enhances brand reputation but also secures policy support
and community resources, achieving a "dual-drive" of
commercial and social value.

The core finding of this study is that the essence of ICH
revitalization lies in the contemporary transformation and
contextual reconfiguration of cultural capital. The success of
the project stems from its symbolic conversion of cultural
capital through product innovation, the enhancement of
production efficiency of cultural capital through
technological innovation, and the expansion of realization
scenarios for cultural capital through model innovation.
Ultimately, this has forged a synergistic mechanism
integrating "cultural value—commercial value—social
value," providing a replicable theoretical framework for
similar ICH revitalization projects.

Nonetheless, the project faces challenges, such as the
ongoing pressure for product iteration, the need to deeply
adapt to cultural differences in overseas markets, and
balancing scale expansion with artisanal quality. Future
exploration could delve deeper into areas like digital
collectible development, virtual experience creation, and
collaborations with international designers.

In summary, the case study demonstrates that the
revitalization and transmission of ICH is a systematic
endeavor requiring the synergistic application of cultural
insight, design creativity, technological application, and
business acumen. It outlines a vision where ICH, while
respecting its authenticity, can be revitalized in modern
thoughtful

achieving a multi-faceted win for cultural preservation,

societal life through commercial design,

industrial development, and social well-being.
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Conclusion

From the practice of "Dye-Charm Blind Collection," we see
that tradition is not a burden for progress but a source of
innovation. Enabling ICH to "live" in the present, "flourish"
in daily life, and "walk" towards the world requires not only
sentiment but also a set of scientific methods and business
models that transform cultural wisdom into modern value.
This is perhaps the most solid and charming step in
promoting the creative transformation and innovative

development of China's excellent traditional culture.
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Commercial historical buildings, as products of the fusion of commercial activities and historical culture,
possess unique architectural styles and profound historical connotations. They are not only a key
component of cultural heritage but also witnesses to urban history and culture. This paper takes the
historical buildings of Longshengzhuang Commercial Area as its research object, constructing a
comprehensive value evaluation system for these buildings based on seven indicators: historical value,
scientific value, artistic value, commercial value, social value, surrounding spatial environment, and

surrounding cultural environment. The system evaluates and delineates the protection levels of the

Longshengzhuang: Longshengzhuang Commercial Area historical buildings, proposing graded protection measures from three
dimensions: overall protection strategy, protection objectives, and specific measures.
INTRODUCTION

The "Guiding Opinions on Strengthening the Protection and
Inheritance of Historical and Cultural Heritage in Urban and
Rural Construction" clearly states that "a graded protection
system should be established for historical buildings." The
basis of this graded protection system is a comprehensive
and integrated assessment of the value of historical buildings,
but currently there is a lack of a sound comprehensive value
assessment system to support this work. Different historical
buildings also have significant differences in cultural value,
degree of damage, and protection measures, which brings
certain difficulties to the protection work [1]. The earliest
domestic research on the comprehensive evaluation of
historical buildings can be traced back to Zhu Guangya [2]'s
comprehensive evaluation of Suzhou historical buildings.
Subsequently, different scholars have continuously
optimized and improved the different types of heritage [2-3],
[4-5], [6-7],

evaluation methods [8-9], and evaluation standards [10-11].

protection processes protection carriers
As a product of the integration of commercial activities and

historical culture, the historical buildings of shops have

unique architectural styles and profound historical
connotations. They are not only a key component of
historical and cultural heritage, but also witnesses of urban
history and culture, and have irreplaceable significance in
urban development, but they have received little attention
from the academic community, and research on the
comprehensive value evaluation of historical buildings of
shops is also blank. Therefore, this paper takes the historical
buildings of Longshengzhuang Commercial Building in
Inner Mongolia as the research object, scientifically
evaluates their comprehensive value, classifies them into
protection levels according to their comprehensive value,
and proposes targeted hierarchical protection strategies,
reference value for the local

which have certain

government's scientific decision-making and precise

implementation of protection policies for historical buildings

of commercial buildings.
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1. Current Status of Historical Commercial
Buildings in Longshengzhuang

1.1. Current Quality of Historical Commercial
Buildings

Based on the damage to the building exteriors, structural
characteristics, and maintenance conditions, the current
quality of the 192 existing historical commercial buildings in
Longshengzhuang was categorized into three levels: good,
average, and poor, and statistical analysis was conducted, as
shown in Table 1. Overall, the quality of the 192 existing
historical commercial buildings in Longshengzhuang is not
optimistic, generally being poor. Due to the outflow of local
residents, some historical commercial buildings have been
left unattended and have fallen into disrepair, resulting in
collapses or even demolition. Furthermore, these historical
commercial buildings are wooden structures, and after years
of weathering, their columns and beams have developed
cracks and decay, seriously affecting the structural safety of
the buildings. In addition, some villagers failed to follow
reasonable structural design principles when carrying out
construction, renovation, and expansion work, resulting in
unreasonable building structures and unstable connections,

further exacerbating the decline in building quality.

Classif | Features Propo | Image
ication rtion
Good The building's exterior | 7.3%

quality | showed no  obvious

damage, its structure was
stable, and it had not

been altered or expanded.

Poor The building's exterior | 35.9
quality | was partially damaged, | %
but the overall structure
was preserved.
of The building is | 56.8 1
poor dilapidated and  has | %
quality | significant structural
;of safety hazards, making
low repairs extremely
quality | difficult.

Table.1.Classification of the Current Quality of Historical

Buildings in Longshengzhuang Commercial Area

1.2. Current Status of Protection of Historic
Commercial Buildings

Based on maintenance frequency and methods, the 192

existing historical commercial buildings in Long Sheng

Zhuang are divided into four levels: well-preserved,mod
erately preserved, poorly preserved, and unpreserved, as
shown in Table 2. Overall, the preservation status of t
he historical commercial buildings in Longshengzhuang

is worrying, generally considered poor. None of the exi
sting historical commercial buildings are regularly maint
ained using the original structure, materials, and techniq
ues; only 3.65% of residents have carried out structural
reinforcement, wall painting, and roof tile replacement;
79.69% of residents only perform unprotected repairs

when problems arise; and 16.66% of residents have no

protective measures, allowing the buildings to deteriorat
e. This indicates that the local government does not pri
oritize the preservation of historical buildings, and while
most residents do repair them, they lack awareness of

the importance of protecting them.

Classificati | Features Proportio

on n

Good Regular maintenance should be | 0%

protection carried out on the building
according to its original structure,
raw materials, and processes to
maintain  its appearance and

functionality.

General The building is not maintained | 3.65%

protection regularly according to its original
structure, materials, and
techniques, but repairs such as
structural  reinforcement,  wall
repainting, and roof tile

replacement are carried out.

Poor Maintenance is performed | 79.69%

protection irregularly, only when issues such
as water leakage or power outages
and does not

occur, provide

protection for the building itself.
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unprotecte | No maintenance, no protection for | 16.66% Historic post-construction alteration
dness the building, and it is left to be Buildings degree (0.0432)

damaged. characteristic reflectance
Table.2.Classification of the Current Status of the Protection (0.0327)

of Historical Buildings in Longshengzhuang Commercial

Area

2. Construction of a comprehensive value
evaluation system

2.1. Statistical analysis and screening of
indicator factors

The relevant standards, international charters, and academic
research [12-15] involved in the current evaluation of
architectural heritage were summarized. The data were
statistically analyzed and screened from the perspectives of
the building's intrinsic value and external environment.
Similar indicators and factors in the literature were
integrated to form a comprehensive value evaluation system
for commercial historical buildings, which consists of 7
primary indicators (historical value, scientific value, artistic
value, commercial value, social value, surrounding spatial
environment, and surrounding cultural environment) and 42

corresponding secondary indicators, as shown in Table 3.

2.2. Determining the weight of comprehensive
value indicators

To ensure the credibility of the evaluation system, this study
consulted several experts and scholars with some
understanding of Longshengzhuang, including university
teachers, cultural relic preservation workers, government
officials, and respected local residents. A total of 25
questionnaires were distributed, and 21 valid questionnaires
were collected. The results of the questionnaires were used
to construct a judgment matrix using the weighted geometric
mean method and passed a consistency check, as shown in
Table 3.

target layer Primary Secondary indicators and weights
indicators
and weights
The historical historical age (0.0569)
Comprehensi | value completeness  of  historical
ve Value of (0.2256) records (0.0236)
Commercial integrity of building  (0.0393)

Historical event relevance

(0.0163)

preservation degree of ancillary

relics (0.0136)

Scientific Structural ~ technical features
Value (0.0519)
(0.1253) Construction process

characteristics (0.0397)

Local material characteristics

(0.0337)

artistic value | Local cultural characteristics

(0.1413) (0.0284)

Spatial layout effect (0.0335)

architectural space characteristics

(0.0315)

architectural detail decoration

(0.0327)

architectural style typical

(0.0152)
commercial Commercial function (0.0315)
value exploring  potential,developing

(0.2009) potential (0.0306)

Property status (0.0210)

commercial space utilization

(0.0661)

Business scale (0.0517)

social value | reflecting folk customs (0.0137)

(0.1209) social ~ emotional  attachment

(0.0186)

Vitality of public space (0.0148)

local identity (0.0357)

diversity of public  space

(0.0207)

group cohesiveness  (0.0174)

Surrounding | Location conditions of the

spatial building (0.0129)

environment | coordination of  surrounding

(0.1024) building forms (0.0138)

The Characteristic of
Surrounding  Space  Layout

(0.0109)
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integrity of the surrounding earlier 49)
architectural style (0.0173) periods
Infrastructure completeness completen | There are | There are | Some ahistoric
(0.0156) ess of | detailed rough records
spatial environmental variability historical records. records. exist.
(0.0186) records
Age of Surrounding Buildings integrity of | Very Relativel | Generall | bug,impe
(0.0133) building complete | y y rfect
The The richness of related folk exterior complete | complete
surrounding customs and cultural activities post-constr | Unchang | Minor Major Significa
environment (0.0128) uction ed changes changes nt
(0.0836) Population size and structure alteration changes
(0.0115) degree
The degree of  residents' characteris | Very Relativel | Generall | Not
cognition of historical buildings tic strong y strong y strong strong
(0.0131) reflectance
Residents' willingness to protect Historical | Very Compare | general
historical buildings (0.0108) event relevant relevance
The Protection Mode  of relevance
Historical Buildings by the preservatio | beyond Better Generall bad
Residents (0.0096) n degree of | compare y good
Frequency of  neighborhood ancillary
interactions among surrounding relics
residents (0.0085) Structural Very More Generall without
Average income level of technical distinctiv | distinctiv | y colour
surrounding residents (0.0076) features e e distinctiv
Average educational level of e
surrounding residents (0.0097) Constructi | Very More Generall | without
Table.3.Comprehensive Value Evaluation Table of on process | distinctiv | distinctiv | y colour
Historical Commercial Buildings characteris | e e distinctiv
tics e
2.3. Evaluation system scoring criteria Local Very More Generall | without
material distinctiv | distinctiv | y colour
The qualitative results are transformed into quantitatively characteris | ¢ . distinctiv
evaluable indicators using the fuzzy evaluation method. In tics c
order to eliminate the influence of different dimensions, all Local Very Relativel | Generall | Not
evaluation indicators are divided into different levels for cultural strong ystrong | ystrong | strong
evaluation, and a four-level scoring method (0-1, 2-4, 5-7, characteris
8-10) is adopted. tics
ENEITL || £S5 Spatial Very Relativel | Generall | Not
S 8-10 5.7 2.4 0-1 layout strong y strong y strong strong
effect
historical The Qing the New architectur | Very Relativel | Generall | Not
aee Ming Dynasty | Republic | China is al  space | strong y strong y strong strong
Dynasty of China | establish characteris
and (1912-19 | ed
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tics the
- - surroundin
architectur | Very Relativel | Generall | Not
) g buildings
al  detail | strong y strong y strong strong
. The Very Relativel | Generall | Not
decoration
) } Characteri | strong y strong y strong strong
architectur | Very Relativel | Generall | Not
stic of
al style | strong y strong y strong strong
) Surroundin
typical
- - g  Space
Commerci | Very Relativel | Generall | Not
) Layout
al function | strong y strong y strong strong
integrity of | Very Relativel | Generall | Not
exploring Very Relativel | Generall | Not
the strong y strong y strong strong
potential,d | strong y strong y strong strong
surroundin
eveloping
g building
potential
style
Property country unit  or | personal not quite
Infrastruct | Very perfect General faultiness
status collective clear
- ure perfect improve
IS | Very Relativel | Generall | Not
completen ment
FIH strong y strong y strong strong
ess
Business More 150-200s | 100-150s | Under
spatial No Minor General Significa
scale than 200 | quare quare 100
environme | changes changes changes nt change
square meters meters square
ntal
meters meters
variability
reflecting Very Relativel | Generall | Not
Age of | The 1949-198 | 1980-200 | After
folk strong y strong y strong strong
Surroundin | Republic | 0 0 2000
customs
g of China
social Very Relativel | Generall | Not
Buildings and
emotional | strong y strong y strong strong
before
attachment
Folk Very Relativel | Generall | Not
Vitality of | Very Relativel | Generall | Not
Custom strong y strong y strong strong
public strong y strong y strong strong
and
space
Cultural
local Very Relativel | Generall | Not o
Activity
identity strong y strong y strong strong )
Richness
diversity Very Relativel | Generall | Not -
Surroundin | 300More | 200-300 100-200 Under
of public | strong y strong y strong strong
g than one 100
space )
population | person people
group Very Relativel | Generall | Not
scale
cohesivene | stron, stron, stron, stron,
£ Y £ Y £ £ The Very high Generall | No high
ss
awareness | high y high
Location Very Relativel | Generall | Not ;
0
of the | strong y strong y strong strong o
historical
building o
buildings
coordinati | Very Relativel | Generall | Not
among the
on of the | strong y strong y strong strong .
surroundin
architectur .
g residents
al style of
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Residents' | Very strong Generall | No
willingnes | strong y strong strong
s to protect

historical

buildings

Resident's | Very Familiar Generall | No
Protection | familiar y familiar
Mode of familiar

Historic

Buildings

Frequency | Very Frequent | Frequentl | Not
of frequent y frequent
neighborh

ood

interaction

s among

surroundin

g residents

Average More 2000-300 | 1000-200 | Under
income than 0 yuan 0 yuan 1000
level  of | 3000 yuan
surroundin | yuan

g residents

Average Bachelor' | junior senior High
educationa | s degree | college school school
1 level of | orabove and
surroundin below
g residents

Table.4.Table of Indicator Scores for Comprehensive Value

Evaluation System of Historical Buildings

2.4. Comprehensive Value Grading of Historic
Commercial Buildings

Each historic commercial building was scored according to
the indicator scoring table and classified into four levels of
protection: I, I, 111, and IV.

order of | Evaluat | Commercial Historic Building Number

evaluati ion

on score

Historic | 75 < | Al2, A2l
building | score <

s of | 100

Grade |

Historic | 50 < | A22, A4l. A54. A55. A75. A76. A77

building | score < | . F5. I12, L8, L11, L66
s of | 75

Grade

I

Historic | 25 < | Al17. A24. A52, A84. E64. J45, K5,

building | score < | L10, L65, L67. L68, L69

s of | 50

Grade

I

Historic | O < | Al. A2, A3, A9, AlI0. All, Al6, Al9
building | score < | . A20, A25, A39. A40, A42. A46. AS0
s of | 25 . AS51. A57. AS8. A59. A60. A61. A63
GradelV . A64. A65. A66. A6T. A68. A69. ATl

A72. A73. A74. A79. A80. AB2, A3
. A85, AB7. A88, F3. F6. F15, Fl16,
F17. F18. F19, F20. F21, F22, F23,
F24. F28. F33. F34, F35, F36. F37,
F38, F40, F41, F47, 141, 142, 143, J46
L1470 148 71, J72. J73 . 174, K1,
K2, K3, K7, K12, L1, L2, L3, L4,
L5. L6, L7. L9, L12, L13, L14, L15
. Ll6. L17. L18, L19, L20. L21, L22
. L23. L24. L25. L26. L27. L28. L29
. L30. L31. L32, L33, L39. L40, L41
. L42 143, 144, L45, 148, 149, Ls54
. L57. L58. L59, L60. L61. L62. L63
. Le4. L70. L71, L72. L73. L74, L75
. L76. L77. L79, L80. L82. L83, L84
. L85, L87. L83, L&Y, L90. L91. LI93
. L95

Table.5.Comprehensive Value Grading Table for Historic
Buildings

2.5. Historical building classification protection
strategy

For different historical building grades of Longshengzhuang
shops, specific protection measures are proposed from three
aspects: overall strategy, protection objectives and specific

measures.
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grad | whol | protected concrete measure enhance the professional
e istic | object standards of restoration and
strat preservation efforts.
egy

. . . . Grad | Pres On the basis | Identify the distinctive features
First- | Stric | Ensure the | All renovation, expansion, or ¥

. . " s . e III | erve of of historical buildings, includin;
class | t integrity  of | demolition activities are strictly £8: &
. . o histo | the maintainin, architectural styles, colors, and
histo | prote | the original | prohibited except for necessary & yies, ’
. . . . ric land | the features of | materials. During renovation and
rical | ction | appearance, maintenance and repairs. The
. .. o build | scaj the  historic | upgrading, implement a design
build | and structure, original state of the building P perading, 1mp g
. . in, e architecture. review mechanism to ensure
ing pres | materials, and | shall be preserved. A & ?
L . . and the buildin rojects harmonize with the
ervat | historical professional maintenance team s | pro
. . . . rene | should be | historical architecture's
ion information shall be established to conduct
— . . w updated and | character, preventing damage to
of of the historic | regular structural inspections, P » P & g
o . . mod | transformed its overall aesthetic. Encourage
the building. repairs, and upkeep, ensuring the g
.. o .. erate | moderately to | diverse functional uses such as
origi building's safety and stability. Y
. . 1 meet the | commercial office and
nal Real-time monitoring of the y ’ ’
. . . needs of | residential spaces to enhance the
appe surrounding  environment  is
. modern life. buildings' multifunctionality and
aran required to prevent damage from & v
. vitality. Promote ublic
ce external factors such as pollution Y P

and vibrations. Grade I protected participation  through  methods

historical buildings shall be like open  bidding and

. . . community discussions, while
incorporated into legal protection v

. . establishing a supervision system
frameworks, with a stringent J P Y

. to arantee compliance with
regulatory mechanism gu p

renovation standards.

established to rigorously combat

illegal activities. Leve | Flexi | On the basis | Develop a style continuity plan

Seco | mod | On the basis | Develop a detailed restoration b4 bilit ) of to ensure new construction  or
ndar | erate | of protecting | plan to meticulously repair the histo | y in | maintaining renovation  projects ~ harmonize
y repai | the style and | damaged sections of the building rical the the continuity | with historical buildings in terms
histo | rand | core value of | while preserving its overall build | use of historical | of style, scale, and color,
rical funct | the  historic | architectural character. ing of features, the | creating a unified architectural
build | fonal | building, the | Implement appropriate archi | historical character. Encourage innovative
ings activ | building functional adaptations—such as tectu | buildings functional uses such as creative
ation | should be | converting it into a museum, ral should be | industries, art studios, and
restored and | library, or cultural style | used and | homestays to promote the

functionally center—without  compromising developed integration of historical buildings

transformed its historical integrity. Revitalize more flexibly | with modern life. Provide policy

. . o . to romote | support and incentives, includin
to improve its | the building through community P pp ’ &

. the tax  benefits and financial
use value. engagement by encouraging
. . . inheritance subsidies, to encourage private
residents to participate in ’ g p
and capital participation in the

conservation and utilization

A . innovation of | preservation and utilization of
activities.  Organize  cultural

culture. historical buildings. Strengthen
events and lectures to transform & &

L . the cultural heritage and
the historic structure into a &

. . . educational functions of
vibrant community hub. Provide

historical ~ buildings  through

technical support and training to
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cultural activities, exhibitions,

and  educational  programs,

thereby enhancing public

historical and cultural literacy.

Table.6.Table of Classified Protection Measures for Historic

Commercial Buildings

Conclusion

Historical commercial buildings serve as tangible witnesses
to economic development, acting not only as venues for
trade but also as important platforms for cultural exchange,
thus Conducting

possessing unique historical value.

comprehensive value assessments of these buildings,
assigning them different protection levels, and proposing
tailored protection strategies allows for protection work to
be tailored to the specific architecture, which is of profound
significance for the scientific formulation and precise
implementation of protection policies for various types of

historical buildings.
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KEYWORDS ABSTRACT
Innovation; The issue of cooperation between the Republic of Belarus and China in the field of innovation is currently
. becoming increasingly relevant. The study examines the factors and conditions for effective operation of
technology park;
5 ) technology parks in China and Belarus, considering state regulation, focus on developing external markets,
onomic
cooperation; lobbying for budgetary spending on R&D, implementing preferential policies, and maintaining genuine

) . communication with leading universities. This article explores the potential for collaboration between the
Business incubator;

Republic of Belarus and the People's Republic of China in establishing industrial parks, drawing on
Innovation-driven

economy; successful international technology park models such as the "Great Stone" and "Silk Road" initiatives.

INTRODUCTION

One of the key priorities in the foreign economic strategy of
the Republic of Belarus is to further develop trade and
economic cooperation with the People's Republic of China.
"Establishing innovation infrastructure entities stands as one
of the most effective tools for fostering innovative
entrepreneurship and the knowledge-based economy as a
whole" [1, p. 37]. This perspective directly highlights the
pivotal role of Belarusian tech parks, which serve as key
platforms for technology transfer, startup support, and
accelerating the commercialization of scientific innovations.
In fact, technology parks are becoming the key infrastructure
players that drive the entire innovation cycle—from idea to
market launch.

In Belarus, the term "technopark" refers to a specialized
organizational structure that typically employs no more than
a hundred people, with its primary mission being to foster
entrepreneurship growth in the scientific, technological, and
innovation sectors.These organizations provide a structured
ecosystem where both corporate entities and individual
entrepreneurs recognized as residents can complete the full
innovation cycle — from initial R&D to final implementation

and market integration of new technologies. A startup

specializing in advanced materials could develop prototypes
of innovative composite materials within such a tech park

before transitioning to industrial-scale production.

1.A study on Belarusian technology park
operations

By early June 2025, Belarus had established a network of
fourteen officially recognized science and technology

parks: twelve state-owned and two privately operated [2,

p- 59].
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Table.1.Number of innovation infrastructure entities in the
Republic of Belarus from 2019 to 2025

Source: [2], [3], [4].

This

infrastructure, with each entity shaped by its specialized

network functions as a distributed innovation
focus and local economic context. Private tech parks
typically flexible

specialized technology sectors, while government-backed

emphasize residency policies or
parks are often closely integrated with regional development
initiatives or universities.

If we examine these parks based on the number of registered
residents, we observe significant variation in the number of
active residents. The largest science and technology parks
are those with over twenty-five active residents, such as the
Minsk City Technopark, Brest Science and Technology Park,
and the Politechnical Park of BNTU. These parks often
serve as regional hubs with extensive laboratory facilities
and partnerships with major research institutes. The second
tier includes parks that can accommodate between ten and
twenty-five registered residents. This category includes the
Coral Technopark in Gomel, the Russian Agency for
Development and Investment Attraction, Mogilev
Technopark, the Inkata Technopark, the small business
incubator of the "Law and Order" legal group, and the Minsk
Regional Technopark. These facilities support growing
companies by providing essential services such as patent
consulting, early-stage funding networks, and shared office
space infrastructure. A cluster of small tech parks operates,
each hosting up to ten residents, such as the Science-The
Vitebsk State Technological University's technology park, a
counterpart facility to the Polotsk State University, the
"Tekhnolab" educational, scientific, and industrial center in
Grodno, the "UNITECHPROM BGU" park, and the "Gorki"
park. The BGUIR Technopark and Scientific-Technical Park,
which are often focused on establishing subsidiaries in early
stages and experienced production.

According to data from the Belarusian Institute of System
Analysis and Information Support in the Scientific and

Technical Sector [4], as of January 1, 2025, the total number

of registered residents across all technology parks in the
Republic of Belarus reached 276 organizations, marking an
increase of 11 compared to the previous year. Meanwhile,
the growth in the number of residents was accompanied by a
significantly more dynamic increase in employment: the
total workforce of resident organizations in technology parks
increased by approximately 1,100 people, or about 20%
compared to 2023, reaching around 6,400 employees [2], [3],
[4].

This surge reflects not just a rise in the number of companies,
but also a significant expansion in their operational scale.
For instance, a software development firm based in Minsk
City Technopark could double its development team to meet
export demands, while a biotech startup in Grodno might
hire new lab staff after securing venture capital funding.
These details demonstrate how Belarusian tech parks are
evolving from basic incubators into sophisticated innovation
ecosystems. They not only drive regional development and
sustain high-value-added employment, but also strengthen
the country's competitive edge in global technology markets.
Economic data confirms this trend. Official statistics show
that "the output volume of products manufactured by
20%

year-on-year, reaching approximately 1 billion rubles. The

technology park residents increased by over
total value of products exported by these residents reached
around 460 million rubles, accounting for 46% of the total
output. Compared to 2023, this figure has risen by 29%." [3]
These metrics demonstrate that the expansion of technology
parks is reflected not only in increased resident numbers, but
also in a substantial enhancement of their production and
export capabilities, establishing them as a key driver of

Belarus' high-tech economy.

1.1.Policy and Funding Dynamics in Belarus

In 2024, China's leadership initiated a new initiative to
reevaluate the operational principles of science parks, calling
for a fundamental overhaul of their regulatory framework. In
line with this directive, the National Science and
Technology Commission has developed a comprehensive set
of guidelines designed to verify that park residents are
genuinely committed to innovation. These recommendations
also included standardized contracts regulating innovation
activities and formalized reporting formats for tracking the
use of funds from the Innovation Development Fund. This
change reflects

broader policy objectives: enhancing
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accountability, transparency, and efficiency within the
innovation ecosystem. Under the previous system, a small
robotics company could receive government funding without
demonstrating clear milestones or measurable results, which
the new rules aim to address [3].

In the first half of 2024, MGT LLC emerged as the primary
driver of employment growth among technology park
residents, creating or upgrading 198 jobs. This expansion
reflects not only rising demand for specialized skills but also
demonstrates the ability to attract local engineering talent
that might otherwise seek employment abroad. MGT LLC
has attracted a large number of technical university
graduates from Minsk by offering competitive terms to keep
them in the country [3].

Beyond employment trends, the technology transfer sector
demonstrated notable yet uneven dynamics. Supported by
the Technology Transfer Center (TTC), eight agreements for
transferring or acquiring rights to scientific, technical, or
innovative achievements were signed between January and
June 2024, totaling 14,200 rubles. This figure stands in stark
contrast to 2023, when 11 such transactions amounted to
177,200 rubles [2, p. 63]. While 2024 saw fewer deals and
lower total value, this shift indicates a focus on smaller,
potentially more targeted early-stage transfers. For example,
a university lab might license an algorithm or prototype to a
young startup testing its market viability.

Funding reflects a complex situation. In the first half of 2024
alone, 47.6 million rubles from state funds were allocated to
strengthen the physical and technical infrastructure
supporting innovative enterprises. Of this amount, 44.6
million came from local innovation funds, a mere 0.2
million from the Republican Centralized Innovation Fund
(RKIF), and 2.8 million from the republican budget. To
gauge this scale, compare it with the funding allocation at
the end of 2023: a total of 107.3 million rubles, with 104
million sourced from local sources, 2.5 million from the
Republican Innovation Fund (RKIF), and 0.8 million from
the republican budget. The funding structure underscores the
crucial role of local authorities in enhancing innovation
readiness — for instance, financing the reconstruction of
shared laboratory spaces or equipping coworking spaces
with cutting-edge prototyping tools [3].

It's worth noting that these investments deliver substantial
At the beginning of 2024,

government funding translated to 8.9 rubles in products

returns. every ruble of

developed by the technology park's residents, up from 7.6

rubles a year earlier [4]. This figure serves as a rough gauge
of the multiplier effect of government spending on
innovation. Imagine a small bioinformatics company that,
thanks to subsidized equipment upgrades, secures a major
data analysis contract for a pharmaceutical client — these
examples help illustrate the improved ratio.

The diverse range of activities among the technology park's
Their

instrumentation engineering, precision mechanical systems,

residents is truly impressive. work  spans

electronic design, cutting-edge IT services, software
development, medical technologies and pharmaceuticals,
fundamental and applied research and development, optical
systems,Laser devices, energy solutions, energy-saving
strategies, and cutting-edge bio-and nanotechnologies. For
instance, one resident might develop specialized optical
sensors for autonomous vehicles, while another focuses on

creating software to manage smart energy grids.

1.2.The "Great Stone" Industrial Park

The "Great Stone" Industrial Park stands as a key driver of
Belarus' innovative potential. Located near Minsk, this
expansive international business hub spans over 11,000
hectares, featuring a sleek modern design and meticulously
planned eco-friendly infrastructure. Beyond its impressive
scale and aesthetic appeal, the "Great Stone" operates under
a special legal framework designed to attract global
investors through simplified regulations and attractive tax
incentives. Its core mission is to serve as a bridge for
economic partnership between Belarus and China — a vision
realized through joint production capacities, collaborative
research initiatives, and integrated logistics hubs designed to
steer trade along the modern Silk Road.

The development of the China-Belarus "Great Stone"
Industrial Park demonstrates Belarus 'gradual establishment
of a core hub for high-tech investments and international
supply chains. This park serves not only as a business
incubation platform but also as a strategic tool for the
country's integration into global economic systems. This is
precisely why academic literature emphasizes that
"particularly, it enables Belarus to develop as a mediator
between the West and the East, while enhancing its appeal to
foreign investment" [3]. This statement directly reflects the
strategic role of the "Great Stone" as a pivotal element in
Belarus' foreign economic policy and underscores its

significance in shaping a new model of international
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cooperation.
The functions of the "Great Stone" are as follows:
developing joint economic cooperation between China and
Belarus; establishing nationally competitive technologies;
creating jobs for highly skilled professionals; attracting
foreign direct investment; fostering a favorable investment
climate in Belarus; and encouraging indigenous innovation.
The establishment of the massive China-Belarus industrial
park "Great Stone" inevitably sparks debates about whether
Russia can create a similar joint venture with China on its
own soil. This question is hardly academic; both countries
have already accumulated substantial cooperation
experience, as evidenced by projects like China's "Silk
Road" High-Tech Park

"Skolkovo" Innovation Center. It's easy to envision a new

in Fengdong and Russia's
Russian-Chinese complex being developed in Russia's Far
East. This facility will serve as a vital bridge for investment
flows from Northeast Asia and a launchpad for high-tech
startups built on the foundations of research clusters in

Moscow or Novosibirsk.

2.China's Technoparks: A Study in Progress

China's leadership in the global technopark movement is no
accident. Through decades of policy and strategic planning,
the country has developed a vast and diverse landscape of
over 7,000 industrial parks spread across all provinces and
regions — from Guangdong's factories to Sichuan's inland
industrial hubs. These are not homogeneous spaces, but a
kaleidoscope of development zones: high-tech districts
focused on advanced manufacturing, free trade pilot zones
testing policy reforms, border cooperation enclaves designed
to streamline cross-border trade, export processing zones
linked to coastal ports, and much more [1].

China's ambitions for these zones were clearly defined in a
key government directive: the "Several Opinions of the State
Council on Promoting the High-Quality Development of
National Technology Parks" (State Council Document
No.7-r, July 13,2020). This comprehensive policy statement
serves not merely as a dry administrative document, but
rather as a master plan for state-led innovation. It outlines
comprehensive ideological frameworks, a set of guiding
principles, and a series of development goals aimed at
transforming these national technology parks into engines of
economic modernization by 2035. For policymakers in

Beijing, these zones serve as tools for redistributing

high-value-added  domestic

cutting-edge

production,  advancing
China's
technological sovereignty amid growing global competition

[7].
By 2024, China's national technology park system had

research, and  safeguarding

maintained a state of near-constant growth and evolution.
While no single authoritative report comprehensively
captures all aspects of this expansion, local and industry
reports paint a vivid picture: new parks are emerging at
breakneck speed, the number of resident companies keeps
R&D budgets are

applications are surging. The Chinese model isn't static—it's

growing, increasing, and patent
designed for perpetual motion. In areas like the Pearl River
Delta, municipal governments are offering free lab space to
biotech startups, while local universities are overhauling
their engineering programs to meet industry demands.
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Figure.1.Development indicators of major technology parks
in China in 2024. Source: [8].

The results speak for themselves. According to CGTN, the
combined net profit of China's top 500 tech park enterprises
surged nearly 5% in 2024, surpassing the 4.5 trillion yuan
mark [4]. This isn't just a testament to corporate
efficiency—it reflects a meticulously crafted ecosystem
designed to sustain profitability, from generous subsidies to
tax incentives and seamless logistics networks. While it is
often mentioned that there are over 169 "national-level"
science parks, this figure hardly reflects the underlying
complexity. Each of these high-tech zones serves as a
regional growth hub, specifically designed as a cluster where
research institutes, factories, venture capital, and
government incentives come together to transform ideas into
market-ready technologies [7].

What truly sets the Chinese approach apart is its governance
structure. Unlike many Western science parks that often
operate with significant autonomy for the private sector,
China's technology parks are under strict state oversight.
This centralized model isn't just bureaucratic control per se,

but a meticulously designed system that fosters collaboration
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between local governments, universities, research institutes,
major manufacturers, and small tech startups. Imagine a tech
hub in Tianjin where the municipal government funds Al
training programs, a local university establishes an applied
robotics lab, and manufacturers commit to implementing
these systems in production — all under a unified policy
framework.

The primary objective of establishing China's new high-tech
development zones is to create an innovation-driven regional
infrastructure that can transform theoretical research into
practical technological solutions. These zones are typically
located in the country's largest and most strategically
important cities — Beijing, Shanghai, Guangzhou, Tianjin,
Wuhan — where clusters of leading universities, research
hubs
convergence of centers and production capabilities unlocks
This

concentration of intellectual capital isn't accidental—it's a

institutions, and technological converge.The

unprecedented collaboration potential. strategic
core component of our ecosystem strategy. By integrating
top minds into a collaborative framework, we transform
their breakthroughs into market-ready export products that
meet global demand.

When it comes to government support, China and Belarus
employ a wide range of incentives to maintain the
competitiveness of their tech parks. In Belarus, these
incentives often target specific needs: constructing new
facilities, renovating existing infrastructure, co-financing
equipment procurement, or offering preferential laboratory
space rentals. Tax breaks and low-interest loans help
alleviate the financial burden on residents. Regional
authorities may introduce their own individual incentives,
providing local support and aligning with economic
development strategies.

In contrast, the Chinese model heavily relies on R&D-driven
support. Companies operating in China's tech parks often
enjoy full tax incentives during their growth phase, after
which a reduced corporate income tax rate takes effect.
Partial reimbursement of R&D costs has become standard
practice, making innovation a more risk-tolerant proposition
for businesses of all sizes. Imagine a startup in Shenzhen
developing cutting-edge semiconductor technologies: in its
first few years, it might not pay corporate income tax,
instead receiving grants to hire additional engineers and
purchase production equipment.

While Belarus is heavily investing in physical infrastructure

for innovation — including modern laboratories, coworking
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spaces, and production facilities — China is equally
committed to funding real-world R&D that will bring
commercially viable ideas to life in these spaces. This
divergence reveals contrasting philosophies: Belarus views
technology parks as vital infrastructure for national
development, while China sees them as integrated policy
tools to advance strategic industries to global frontiers.

The core of China's tech park development strategy rests on
an undeniable truth: the state serves as both a catalyst and
guarantor for economic transformation, aiming to establish
the country not merely as a participant in the global
economy, but as a technological superpower that sets the
rules.

"The implementation of the 'Belt and Road' strategy will not
only help China better utilize its substantial foreign
exchange reserves and boost economic development and
cooperation along the 'Belt and Road', but also encourage
China and the Republic of Belarus to jointly establish
technology parks — which currently represent one of the
most significant and promising focal points for bilateral

cooperation” [6].

3.A comparative analysis of park operations in
Belarus and China

The technological gap between Belarus and China creates

opportunities  for active innovation collaboration,
particularly in joint educational and scientific initiatives,
including through:

engaging Belarusian scientists and research institutions in
executing China's international scientific and technological
cooperation programs; designating Belarus as a co-sponsor
for Chinese initiatives under national and regional science
and technology programs and projects; attracting Chinese
partners to undertake Belarusian scientific research projects
establishing joint regional universities, laboratories, and
research centers for cutting-edge studies to undertake unique
projects.

In this context, priority areas such as technology transfer,
establishing high-tech manufacturing facilities, and
integrating Belarusian companies into China's regional
innovation clusters gain particular significance. This is
precisely why academic literature emphasizes that "the
aforementioned initiatives can be viewed as preparatory
steps for Belarus' more proactive innovation policies in

China's regions, leveraging the potential of industrial parks"
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[1]. This means that current initiatives—from developing the

"Great Stone" to participating in China's regional
programs—are laying the groundwork for Belarus to
establish a more systematic presence in China's innovation
ecosystem, while also expanding opportunities for
Belarusian companies in the high-tech sector.

The ongoing efforts to improve working conditions at t
he China-Belarus "Great Stone" Industrial Park and attra
ct more high-tech Chinese tenants naturally point to bro
ader prospects: the potential to establish joint Belarusian
-Chinese agro-industrial complexes both on Belarusian s
oil and in Chinese provinces. These promising agropark
s could serve as powerful engines for cross-border food
production innovations,unlocking collaboration opportuni
-ties—particularly in organic farming, an area where Be
larus has established significant competitive advantages
across multiple regions. Consider, for instance, the farm
ers in Mogilev who pioneered the export of organic dai
ry products under a joint brand, or Chinese partners im
plementing precision irrigation systems that boost yields
while conserving water.

Such enterprises could serve as fertile ground for
collaborative market development, which is not only
expanding but also evolving as consumer demand for
eco-friendly, certified organic products grows across both
domestic and international markets. In this sense, agroparks
would go beyond being mere processing and distribution
hubs. They could become innovation laboratories for
developing new production models, branding strategies, and
export logistics chains tailored to environmentally conscious
consumers across the country, from Moscow to Shanghai.
For Belarus, adopting this approach is not merely about
diversifying exports; it represents a strategic shift that will
benefit fromA thorough examination of China's industrial
park management legislation. One of the most remarkable
aspects of China's industrial park policy is its willingness to
experiment: pilot zones serve as testing grounds for
regulatory innovations, administrative streamlining, and
fiscal incentives before these practices are rolled out
nationwide. For Belarusian regions exploring the creation of
their own joint science and technology parks, this model
serves as an attractive example. By encouraging local
experimentation in commercialization and public-private
partnerships, Belarus could establish a more sophisticated
and flexible innovation framework that aligns with market

dynamics rather than resisting them.

These parks could go beyond being mere industrial space
rentals. They could evolve into hubs for collaborative
technological advancement, leveraging international
research initiatives and commercial spin-offs. Imagine the
Gomel Agro-Industrial Park conducting field trials of
pest-resistant grain varieties co-developed with Chinese
laboratories, or the Vitebsk Research Center adapting
China's food industry automation systems to Belarusian
production lines. Beyond technology transfer, these parks
will foster cultural and institutional ties that transform
one-off projects into enduring partnerships spanning
decades.

To realize this vision, Belarus must expand its interregional
cooperation framework. The key lies in forging stronger and
more dynamic partnerships at the level of industrial,
scientific, and technological parks — these hubs could serve
as gateways to broader foreign economic integration. Such
cooperation would not only strengthen Belarus's position in
Chinese markets but also transform the nature of bilateral
trade by replacing raw material flows with value-added and
technology-intensive exchanges.

This transformation requires Belarusian regions to actively
engage in international networks and specialized
associations — membership that could provide access to
standard-setting bodies, best practices, and cutting-edge
research collaborations. Establishing new agro-industrial
parks that leverage the natural and logistical strengths of
specific Belarusian regions could further strengthen these
connections, creating a solid local foundation for global
engagement.

Equally important is learning from China's industrial parks:
their strict adherence to international standards, effective use
of tax incentives, and ability to establish flexible and
productive partnerships with manufacturers, universities,
and research centers. Belarusian policymakers could, for
instance, establish pilot training exchanges enabling
Belarusian specialists to work in Chinese industrial parks, or
develop joint educational programs that introduce students
to the regulatory frameworks and technological ecosystems
of both nations.

Ultimately, developing such a network of cross-border
innovation hubs will require Belarus to elevate its overall
innovation capacity. This means moving beyond empty
slogans and actively fostering the growth of small and
medium-sized enterprises (SMEs) with innovative business
It also

models. involves boosting the proportion of
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organizations that invest heavily in R&D, while expanding
the production of high-quality innovative products tailored

for both domestic and export markets.

Conclusion

Belarus's innovative infrastructure is developing steadily, as
evidenced by the growing number of tech park residents,
rising employment, and expanding business sectors.
Belarusian tech parks are strengthening their role as
innovation hubs by delivering end-to-end innovation
support—from R&D to commercialization—and showcasing
growing manufacturing and export capabilities.

State policy is becoming more results-oriented, as evidenced
by the updating of regulatory frameworks, standardization of
innovation requirements for projects, and strengthened
oversight of innovation fund utilization.

The Great Stone Industrial Park serves as a cornerstone of
Belarusian-Chinese  collaboration, driving investment
attraction, creating high-tech jobs, and integrating Belarus
into global value-added chains.

China's experience in establishing technology parks serves
as a valuable model for adaptation, while expanding
cooperation with China unlocks new opportunities for
Belarusian companies in high-tech sectors and technology

transfer.
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With the deepening integration of education and production, as well as the transformation and

modernization of industrial sectors, the development of a corps of "dual-skilled" teachers in vocational
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BBEJIEHUE

B «IIporpamme pedopMUpPOBAHHSA HAIMOHAIBHON CHCTEMBI 1.I1poGaeMbl cucTEMBI «IBYXKBAJIU(PUKANNOH
npodeccruonanbHoro obpaszopanus» (2019) n «MHeHHAX 0 -HbIX» Mpenoaasare/eil nNpogeccHoHAILHOIO
yrnyGneHnn  peOpMbl  CTPOHMTENBCTBA  COBPEMEHHOM o0pa3oBaHusi

cucTeMbl podeccuoHaIbHOro 0dpazoBanusy (2022) yeTko

«IBYXKBaIH(HUKAMOHHBIX» IpernogaBaTeneii 1 yriyOoieHus KOMIIETEHIHAX: OT «IBOMHOIr0 ceprH(UKATA»
B3aUMOCBSI3M  00pa30BaTENbHOM U NPOU3BOJCTBEHHOU K «IBOMHBIM CIIOCOOHOCTSM))

nenoyex. CorimacHo JaHHBIM MUHHCTEpCTBA 00pa3oBaHUs, B

KiroueBass mpobnema: cucrteMa arrecTallid (POKyCHpyeTCs
2024 roay JIOJISt «IBYXKBaJTH(PUKAITUMOHHBIX) p 1 boxycupy

. Ha (OpMAIIBPHOM HAJIMYUH «IBYX CEpTH(HHKATOB», B TO
IpernoiaBaTeneit B podeCcCHOHANBHBIX yueOHBIX

0 BpeMs KaK MpPaKTHYCCKHE HaBBIKM IperojaBaTeieil He
3aBEJICHUAX COCTaBMJIA OKOJIO 53%, OJHAKO COXPAaHSIOTCS

. o COOTBETCTBYIOT TPeOOBAHUAM IMPOU3BOJICTBA. DTO CO3AACT
CTPYKTYpHBIE JIACTIPOTIOPLIUH: 76% IITATHBIX

. a3pelB  MEX «popmanpHOli  KBaNM(HUKALMER» H
npernojaBaTesiedl He UMEIOT Ooliee 4eM 3-JIETHEro OIbITa pasp Ay bop rxan

«peaJbHBIMH  NPO(PECCHOHATBHBIMH  KOMIIETCHIIUSIMID)
paboThI Ha IPEAIPUATHIX [1], a JI0JIsL

(Tabmuma 1).
BBICOKOKBATA(DUITUPOBAHHBIX CHELHUAIICTOB c

HPEANPUATHIL  CpeAM  BHEWITATHBIX  IIpenojaBaTeieid

Wnnekc aHHele | Jluteparypa
cocraBiseT MeHee 15% [2]. OCHOBBIBAsACH Ha OTBITE HOBOTO A A patyp

pa3BUTHUA, B TaHHOW CTaThe MPOBOJAUTCS CUCTEMHBIN aHaIu3
MPaKTUUYECKUX TPYAHOCTEH U MyTeHl COBEPILIEHCTBOBAHUS
«IBYXKBaJTH(PHUKAIIMOHHO» CHCTEMBI, 4TO MOXET
MOCIHYKUTh TEOPETHUYECKON OCHOBOM JUIsI ONTUMHU3ALUU

JTAHHOMW JEeSITEIILHOCTH.
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Paz | Jlurepa
Nuanexc

Mep Typa
Hons CTa’KUPOBOK Ha
aJMUHUCTPATUBHBIX  JTOJDKHOCTSIX,
MIPEJOCTaBISIEMbIX MPEANPUATUAMU

. 73% [7]

(YpoBeHB BOBJICUEHHOCTH B
KITIOYEBbIE HanpaBJIeHUs
JIeSITeNIbHOCTH - HYJIEBOK)

MNunekc Haunsie | Jluteparypa
IIpaxTuueckue
BO3MOXHOCTH OCTAalOTCs Ha 63% ;3]
YPOBHE «JIEMOHCTPAIIHOHHOW | YYUTEINb
SKCILUTyaTalumny.
Yuutens wmonoxe 45 jer
MOTYT PYKOBOJIHUTH
TOJIBKO
pealbHBIMU [4]
28%
KOPIOPaTUBHBIMU
MIPOEKTaMH
Taoauna.1.Pa3psis MEXKIY KBanupuKanuen u

KOMIICTCHIUAMU

1.2.11podaema ¢popmaau3zanum B3aUMOAEHCTB-
Usl MeXKIY 00pa30BaTeIbHBIMHU YyYpPeKIeHUAM

Tabauna.2./lucbananc B pactpeieIeHud PECypPCOB

1.3.0rpaHu4eHHOCT CHCTEMbI OLEHKH WU
MOTHBAIIUH: npodaema "ogHOMepHOro"
noaxojaa

Kimrouenas npo6neMa: OTCYTCTBUC KOMIIICKCHOM CHCTEMBI
OLICHKHU U HEAOCTAaTOYHAA MOTHUBALUA IIPUBOJAAT K TOMY, UTO

npernoaaBaTeiivi yACIdar0oT 0oJIbllle BHUMaHHUS (bOpMaJ'ILHLIM

cepruduKaraM, YeM  pealbHbIM  MPOPECCHOHATHHBIM
-H H NpEeANpHATHAMH KOMITETEHITUAM (Tabumma 3).
KnroueBast mpobiemMa: B3aUMOJCHCTBHE MEXIY y4eOHBIMU
. Hannbr | Jlurepar
3aBEICHUSAMU U TPESANPUSITUAMH HOCHT  (POPMAIbHBIM WNunexc
e a
XapakTep, a qucOaaaHc B pacrlpeelIeHUH PECYPCOB MEXIY P
TOPOJCKHMHU U paiOHHBIMH 00pa3oBaTeIbHBIMU
VUPEKACHUAMH ~ YCyryOaseT HH3KYI0 3()(PEKTUBHOCTH YueOHbie 3aBeleHus 63
COTpyAHHYECTBA (TabiIHIA 2). CIENUAIU3UPOBAHHON CUCTEMBI
aTTeCTallMu I 85% [7]
Pa3 | Jlurepa
Nunexc «JIByXKBaJTU(PUKAITTOHHBIX)
MeEp Typa .
mpernoaBatenei
Jonsi BpeMEHHBIX  BHEIITaTHBIX
NpenojaBaresied B palOHHBIX Pa3preiB B 3 PeKTUBHOCTH Henoc
00pazoBaTeIbHBIX yupexaeHusx | 65% MEXKTY TaTOYH
(6e3  3akpemneHHOro  pabouero «IBYXKBaITH(PHUKAIMOHHBIMIY bIH
MecTa) [5] OOBIYHBIMU TIPETIOAABATEIISIMH 5%
[8]
Pa3pris B «IIPOEKTHOM
COTpYIHHHECTBE METY 1, BiusiHME TPOM3BOICTBEHHOTO Hinxe
A Ny
pafiOHHBIMHT " TOPOICKHMH ONBITA Ha KaphEePHBIA POCT 10%
00pa30BaTeNbHBIMH YUPEIKACHUIMU lpenosasarencn
Tabauna.2.ITokazarenn KBamupuKauu
Yposenn rnjaruara B
MIPOU3BO/ICTBEHHBIX nHeBHUKax | 38% [6]
Tpeno/iaBarenei
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2.AHaIM3 TNPUYUH: TPOIHOe
CUCTEeMbI, HHTEPECOB U KYJbTYPbI

OorpaHuyeHue

2.1.«I1oBepXHOCTHOE» UCIIOJTHEHHE MOJUTUKHA

Hecmotps Ha T1O, uro «lIporpamMma pedopmMupoBaHUs

CHUCTEMEI HOATOTOBKH " IBYXKBaNMA(UKAITHOHHBIX"

mpernogaBaTenell  MpogecCHOHANbHOTO 00pa3oBaHUS B
HOBYIO 3110Xy» (2019) weTKko mpemxycMmaTpuBaeT TpeOOBaHUSI
K TIPOM3BOJCTBEHHOW TIPaKTHKE, HAa MECTHOM YPOBHE
OTCYTCTBYIOT JETAJIM3HPOBAHHBIC MEXaHW3MBI PEalIU3allNu.
ITpoGmema 0COOEHHO OCTPO MPOSIBISIETCS B PaOHHBIX
00pa3zoBaTeNbHBIX YUPEXICHUSAX: HCCIIeJOBAaHNE
X303 CKOT0 Mearornueckoro YHUBEPCUTETa OKA3aJI0, ITO
83%  y4eOHBIX

3aBefeHNMH  Tpu  cepTHduKamn

«Z[ByXKBaJ'II/I(I)I/IKaLII/IOHHBIX» npenoz[aBaTenef/'I 3aMCHAIOT

Tpe6OBaHI/Ie «OITIbITa pa6OTLI Ha TIMpeAnpuiATHN»)  Ha

«OTpacieBble cepTu(UKATBD n3-3a OTCYTCTBUS
COTPYIHUYECTBA C MPEANPUATHIMHU [5].

Takass MONWTHKA «XOJIOCTOH PabOTHI» HANPAMYIO BEIET K
pa3peiBy Mexay Teopued u  mpakTUkoil.  [laHHbIE
WKIHDKOYCKOTO  JKeIe3HOHOpokHOTro HHCTHTYTa (2020)
CBUJICTENBCTBYIOT, UTO  IPENOJABATENH, IPOLICIIIHNE
CTXHUPOBKY B PAHOHHBIX HPEANPHUATHAX, AEMOHCTPUPYIOT
b 61% >¢QeKTHBHOCTH CBOMX TOPOACKHX KOJUIET B

PYKOBOJICTBE CTYJAEHUYECKUMH MIPOEKTaMH [6].

2.2.AcHMMeTpHYHOe B3aMMOJeHCTBHE
HHTEPECcoB Y4eOHBIX 3aBeaeHuil "
npeanpuATuin

[Ipenpusatus 1eMOHCTPUPYIOT HU3KYIO 3aMHTEPECOBAHHOCTh

B Y4aCTUHU HU3-3a ):[Hc6ancha MEXKAY 3aTpaTaMU U BbIT'OJaMU:

MOJITOTOBKA OJTHOTO «IBYXKBaJTH()UKAIIMOHHOT0»
npenoaasaTeis TpeOyeT MHBeCTHLMH B pasmepe 120-150
TBIC. [OQHEW, MPH 3TOM MOJOXKHTEIBHBIN JSPGhEKT s
NPEANIPUATHS MHHUMAJIEH, YTO NPUBOIMT K HEXEIAHHIO
BKJIaJIbIBATh PECYPCHI B ITAaHHBIN MPOIIECC.

Co cBoell  CTOpOHBI, mpodeccHoHaNbHbIE  Yy4eOHbIC
3aBeJICHHs CTAJKMBAIOTCSA C OrPaHUYEHHMSMH LITATHOTO
pacmucaHus, M HE MOTYT IIPEUIOKUTh KOHKYPEHTHYIO
3apIuIaTy BHICOKOKBAIM(HUIUPOBAHHBIM CIEIUATUCTAaM. JTO
CO3/Ia€T NMPOTHBOPEUUE: «IIKOJIBI HYKAAITCI B NPAKTHKAX,

NOpeANPHUATHS — B IpUObUINY [9].

2.3.CounoKyIbTypHBIC CTepPeoTHIIbI B
OTHOIIEHUH NPO(hecCHOHATBLHOr0 00pa3oBaHus

OOmmecTBeHHOE  IIPU3HAHME  «ABYXKBATU(HUKAMOHHBIX)
TIpenoaaBaTereid 0CTaeTcs HIDKE, 9eM Yy IMeIaroroB OOIIEeTo
obpazosanust. CornacHo onpocaM, 68% poauresneil cunTaror,
4TO IIPENoAaBaTeNN podeccCHOHANBEHOTO

00pa3oBaHMs  «YCTYNAlOT BY30BCKMM B TEOPHH U
MacTepaMm-IIpakTUKaM B HaBbIKax» [3].

BHyTpH y4eOHBIX 3aBefeHHH TaKKe COXPAHSETCS CKPBITOC
npenayOeXJeHNE «B MONb3Y AUIUIOMOB, 8 HE KOMIIETCHIINH»,
4TO CHIDKAeT PO eCCHOHATBHYIO CaMOOIICHKY
npenoaasateneil. Tompko 41% menaroroB paccMaTpHBArOT
CTaTyC «IBYXKBaIM(HUKAIMOHHOTO» TIpETojaBaresisi Kak

JIOJITOCPOYHYIO KapbepHYIO LETb [4].

3.Ctpaterun oO0ecneyeHusi Ka4eCTBEHHOI'0
pa3BUTHA

3.1.Co3nanue 3aMKHYTOH CHCTEMBI
«CTAHIAPTHI — cepTUPUKAUMA — OTCEB» /JIsl
YKpenJieHus npodeccuoHAIbLHOM
HAEHTUYHOCTH

Pa3paborka «CTaHgapToB KOMIIETCHIMH JBYXKBaIH(UKaI-
MOHHBIX IpernojaBareneil mpoeccCHoHaTBLHOT0 00pa3oBaH
us (2025)» ¢ BKIIOYEHHEM B KIIIOYEBBIC MOKA3aTENIH:OIbI
T pcajiu3aliii KOPHOPATUBHBIX HMPOCKTOB,PE3YJIbTATHI TEX
HOJIOTUYECKUX pa3paboTok [7].

Peanmusyercss cuctemMa JIUHAMHYECKOH cepTH(UKALMU C
nepeaTTecTanyeil Kaxasle 3 Toa 1 MUHUMAIbHBIM YPOBHEM
orceBa 15% (c ydeToM ombITa HEMEIKOW IyalbHOM
cucteMmsl).llunoTHeii  mpoexkT B X9HaHe — IOKasal
YBEJIMYEHUE YUacTHUs MPEeToaBareyeil B MPOU3BOJCTBEHHON

npakTuke Ha 47% mocne BHEAPEHHSA NAaHHOTO MeXaHU3Ma

[8].
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3.2.®opmupoBaHue IBOMHBIX Co00IIecTB
«rOpOA-0TPACIb)» IS yriyosaeHust
B3aMMOJAEHCTBUSA o0pa3oBaHus "
NMPOU3BOICTBA

l'opoackue  kmactepsl Coznanne 500 ropoackux

00pa30BaTeNFHO-IIPOM3BOICTBCHHBIX O0BCIMHECHUN Ha Oa3e
MIPOMBINIIICHHBIX TAPKOB C MOJICIISIMHU:

v «CTaxupoBKa IpenogaBareleil Ha NPEANpUATHAX +
petieHme TEXHOJIOTHYCCKHUX 3a71awdy (mammpumep,
oOpenuHeHHE 12 TpOodecCHOHATBHBIX KOJIICIKEH B 30HE
pasButHs WKyHIIaHP [UIsI TOATOTOBKH MperojaBaTelei

HWHTCJUICKTYaJIbHOT'O HpOI/ISBO,Z[CTBa).

Jlnst palioHOB cO ciiaObIM B3aUMOJICHCTBUEM: aJamTalus

MOJIENHN «3 Bxoma/3 BBIXOJIa» UK3HUKOYCKOTO

KENe3HOJOPOXKHOI0  MHCTUTyTa: [IpemomaBatenu  Ha
TeXHUYEeCKHUX AoDKHOCTX (120 maueii/rox), KopropaTtusHeie
HAaCTaBHHKH B ayauTopusx (40% npakTHIecKnuX 3aHATHIH),

CoBMmecTHBIE Kypchl (Hamp., «TexoOciyXuBaHUE K/I
cUTHaNmM3anun») [6].Pe3ynbraTel:pocT KOMMEpLHUaTU3aIluu
naTeHToB Ha 230%;TpyI0yCTpOWCTBO HO CHELHANBHOCTH

- 92%.

OtpacneBble anbsHChl :  PopmupoBanue 100 oTpacieBbIx
00pa30BaTEILHO-IIPON3BOICTBECHHBIX

coobmectB (MammHocTpoenue, MUT) ¢ ywyactuem nuaepoB
PBIHKA MTOJTOTOBKH

JUTS: pa3pabOTKH IporpamMmm

JIBYXKBaJH()UKAIIMOHHBIX npernoaaBaTeel;peann3anuu

MOJICNIN : «3a4YHCICHHUE = HaliM, 00ydeHue = pabora» [3].

KiroueBble npeumymiectBa crpareruii:Ctanmaptusanus —

IloBermenne Ka4u€CTBa npenoaaBaTeIbCKOTO

coctaBa; mOkne Monenn — Apjantanus K perHOHAIbHBIM
ycnoBuaM; OpUeHTanus

Ha pe3yabTar — HM3mepumsblie

mmoka3zaTeiy 3P (HEeKTHUBHOCTH.

3.3.uHOBaALIHOHHBII MeXaHU3M
«pa3BUBaloIIei OIEHKH +  PBLIHOYHOIO
CTHUMYJIHPOBAHUS

Coznatp TPEXMEPHYIO cUCTEMY OIICHKHA
"HpeHO,Z[aBaTCHBCKI/Ie CHOCO6HOCTI/I + TCXHHUYCCKOC

06CJ'Iy)KI/IBaHI/Ie + coumaiabHOE BJ'II/IFIHI/Ie", BKJIIIOYHMB B
aTTeCTAlUMIO TAKHUC ITOKa3aTCiIMu, KakKk HO6€,I[LI CTYACHTOB B
HallMOHAJIBbHBIX HpO(I)eCCI/IOHaJ'ILHBIX KOHKYpCax, U pCHICHUC

TEXHOJIOTHYECKHX NMpobieM npeanpuaruii (sec > 30%).
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Pazpemnts npodeccHOHANBHBIM  YyIEOHBIM — 3aBEICHUSIM

HanpaBiATh 30%-50% H0X0m0B OT TEXHWYECKHUX YCIyT Ha

IpEMUHN MIPENOJaBATENSIM (cortacHo "MeTtogam

CTUMYJIHPOBAHUS podecCHOHANBEHOTO 00pa3oBaHUA

npoBuHIMA X7HaHB"). Tak, mocime BHEOPEHHUS B OTHOM
KOJUIEKE

KOJIMYECTBO penoaaBaTCIbCKUX

TEXHOJIOTUYECKUX MPOEKTOB BeIpocio Ha 210% [2].

3akino4enue
Pedopma "cumctempr aByx kBanmdukanmii' TpeOyer
MIPEONOJICHUS MHCTPYMEHTAJIBHOTO MOAXOMAa K IOJHTHKE U
KOMIUICKCHBIX ~ Mep 110  PEKOHCTPYKLHMH  CHCTEMBL,
NepepacnpeieiecHHI0  MHTEPeCOB W KYJIbTYPHOMY
peoOpa3oBaHHIO.

Tonapko co3maB cooOmEecTBO OOmeH CyapOBI KON U
TIPEANPHUATHA U aKTHBU3UPOBAB BHYTPEHHIOI MOTHBAIHIO
TIpenoaaBaTeieH, MOKHO MTOJTOTOBHUTh
""MacTepOB-HACTAaBHUKOB" HOBOM 3IM0XH, KOTOPBIE YMEIOT U
MpenoaaBaTh, W BOCIUTHIBATH, M TEpelaBaTh HaBBIKH, H
BHE/IPSATh WHHOBALMH, 0OECTIeunBasi KaApOBYIO IOMICPIKKY

CTpaTeruu Co3aaHus MOHIHOI>'I HpOMLIIHHeHHOﬁ JACPIKABBI.

JIMTEPATYPA

MunucrepctBo  obpazoBanmss KHP. (2024). Otuer o

Pa3BUTHH MPENOaBaTEIbCKOTO COCTaBa NPOGECCHOHABHOTO
obpazoBanus B Kurae 3a 2023 roa. [lekun: MuHHCTEPCTBO
o0Opa3zoBaHHsI.

Jo, @. JI, Iu, JI. K., & Ty, f. B. (2025). TpyaHoctu u
HPOPBIBBI B

CTPOHUTEJIBCTBE KopItyca

" IBYXKBaJTU(PUKATHOHHBIX" mpernoaBaTeneii. X900i1

L3MHLBH %kK0ao, (7), 12-15.
Yan, C. 0. (2024).

CTpoHTEeNBCTBO  KOpIIyca

" IBYXKBaJTU(PUKAIHOHHBIX" mpernoaBateneit B
npoeCCHOHANBHBIX Y4EOHBIX 3aBEJCHHAX B KOHTEKCTE
KAueCTBEHHOTO DPa3BUTHUS: AOCTH)KEHUS, TPYAHOCTH U IIYTH
HPOPHIBA.

45(7), 58-64. DOI:10.3969/j.issn.1008-3219.-2024.15.005

IIpodeccnonansHO-TeXHUYECKOE 00pa3oBaHMe,

WKyHIIaHBCKUN MPO(ECCHOHANBHO-TEXHUIECKUI WHCTUTYT.

(2024). PeanbHBIE TPYOHOCTH H MPAKTUYECKUE IyTH

Ka4eCTBEHHOTO pa3BHUTHA KopImyca

"IBYXKBaJM(HUKAIUOHHBIX"  TpemojaBaTeNeil  BBICIIETO

pogecCHOHATEHOTO 00pa3oBaHHsI. WKyHIIaHb:

WxyHIIaHbCKUN PO(HECCHOHANBHO-TEXHUYECKUI HHCTUTYT.
Ban, 5. (2023). UccnenoBanue CTPYKTYpHBIX MPOTHBOPEUHI
Ha CTOpOHE

MPEVIOKEeHNST " IBYXKBATU(PHUKAIHOHHBIX"



MexpayHapoaHbIi HHCTUTYT
npasneHns n
npeanpuHUMaTenbCTBa

International Journal of
Multidisciplinary Research

Research Article Print ISSN 3105-8884 Online ISSN 3105-8892 February 2026, Vol. 2, No. 2
mperofaBareniei B pailOHHOM  TPO(eCCHOHATBHOM 7. Wy, L. U. (2023). Co3nanue HOBOW 3KOCHCTEMBI TITyOOKOM
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89-95. DOI:10.13763/j.cnki. jhebnu.ese.-2023.02.010 Ka4eCTBEHHOTO pa3BUTHA. Xd203icKoe mpodeccroHanbHOe
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MOJITOTOBKH  "ABYXKBaTH()UKAIIMOHHBIX" TpenoaaBaTeei 8. Kuraiickas oOpasoBarenpHass HHTepHeT-razeta. (2024, 22
HIKOJIAMH M TPEANPHUATHUSMH B KOHTEKCTE WHTETPALUH Masi). Ky3nuia BBICOKOKa4ECTBEHHBIX
oOpa3oBaHMsI W  MPOM3BOACTBA -  HAa  IpHUMeEpe "mactepoB-HacTaBHUKOB" (Ne 03). [Ctaths B razere].
WKIHDKOYCKOTO KETE3HOAOPOKHOTO 9. I, b. Y., & Jho, C. JI. (2023). HccnenoBanue mojenu
Mo eCcCHOHANBHO-TEXHUYECKOTO ~ MHCTUTYTa.  *BecTHuk "2+5" COBMECTHOH MOATOTOBKH "NBYXKBaNIU(UKAIHOHHBIX"
UHKIHDKOYCKOTO KEJIE3HOTOPOIKHOTO nperoiaBaTenei yueOHBIMU 3aBEICHUSMHU u
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DOI:10.13920/j.cnki. zztlzyjsxyxb.-2020.03.016 DOI:10.19616/j.cnki. bmj.-2023.05.022

UccaenoBanne pa3BuUTUS JAyadbHOWl cUCTeMbl TMPO(eCcCHOHAIBLHOIO

oO0pa3oBaHNs B COBPEeMEHHOM 001IeCcTBe

Taub WxaHb, Bonoabko B.D.
Benopycckuil HallMOHAIBHBINA TEXHUYECKUH YHUBEpcUTeT, MUHCK, benapych

AHHOTanuA: B YCIOBUSIX YIIIyOJIeHWs HMHTErpalMd o0pa3oBaHHMs W TPOM3BOJACTBA, a TaKkKe TpaHchopmauuu u
MOJICpHM3AI[MM  OTpacieldl NpPOMBIIUICHHOCTH, (opMHpOBaHME Kopoyca «ABYXHPO(MIBHBIX» NpernojaaBareneii B
npodecCHOHANBHOM 00pa30BaHMU CTaj0 KIIOYEBBIM HHCTPYMEHTOM IIOBBIIICHHS KauecTBa IOJITOTOBKH TEXHHYECKUX
CHELHUATMCTOB M KBATH(UIMPOBAHHBIX KaJpoB. B maHHOH cTaThe paccMaTpUBAIOTCS TaKHe MPAKTHYECKUE MpPOOJIEMBI, Kak
WHCTUTYLIMOHANIBHBIE Oapbepbl, ciaboe B3aMMOJCHUCTBHE MEXIYy YYEOHBIMH 3aBEJICHHSMH U TPEINPHATHIMH, a TaKxkKe
OTCTaBaHHE CHUCTEMBI OIICHKH. ABTOPHI aHAJU3UPYIOT NPUYUHBI UX BO3HUKHOBEHHS C TOUKU 3PCHMS peajH3allud MOJIUTHUKH,
MEXaHM3MOB HMHTEPECOB UM NpPO(ECCHOHANBHOTO pPAa3BHUTHs, Mpejiaras TPEeXMEpPHYIO CTPaTeruio, BKIOYAIONIYIO
CTaHAApPTU3UPOBAaHHYIO  CEPTU(UKALMNIO, CO3JaHUe NPOPECCHOHANBHBIX COOOINECTB M KOMIUIGKCHYIO  CHUCTEMY
CTHMYJIMPOBaHUs. DTO olecreunBaeT KaJpoBYIO IONAEPKKY JUIS BBICOKOKaYeCTBEHHOTO Da3BUTHs IMPOQECCHOHATIBHOTO
o00Opa3oBaHusl.

KiawueBbie cioBa: JIBYXKBaJM(DUKAI[MOHHBIE —IPENOAaBATE]IM; MHTErpalus oOpa3oBaHWUS W  MPOHM3BOJCTBA;

npodeccroHanbHOe 00pa3oBaHue.

128



MexpayHapoaHbIi HHCTUTYT
yNpaBneHns 1
npegnpuHUMaTenbCTaa

International Journal of
Multidisciplinary Research

[JMR

Research Article
10.65231/ijmr.v2i2.145

Managing Creative Entrepreneurship in the Arts: A Dual-Path

Print ISSN 3105-8884 Online ISSN 3105-8892 February 2026, Vol. 2, No. 2

Conceptual Model for Traditional Crafts and Short-Video Ventures

in University Incubators (China with Global Relevance)

Pengyu Wang

International Institute of Management and Business,220086,Minsk, Belarus

KEYWORDS ABSTRACT
University incubators increasingly support arts-based ventures, yet these entities are often treated as a
monolithic category. This approach overlooks critical differences in production systems, intellectual
property regimes, and distribution channels. This paper proposes a dual-path conceptual model to explain
Aris ) how artistic creativity transforms into sustainable entrepreneurial value. It distinguishes between
entrepreneurship;
craft-based ventures (e.g., lacquerware, metalwork), which rely on material authenticity and tacit skills,
ZZ;‘;ZZ?; and platform-based digital ventures (e.g., short-video studios), which depend on algorithmic attention and
rapid iteration. Drawing on exploration — exploitation theory and the resource-based view, the model
Dual-path model; identifies distinct development mechanisms for each path. The study argues that effective incubation
requires differentiated support structures rather than a uniform startup toolkit. While grounded in the
Chinese university context, the model offers relevant insights for arts incubation globally.
INTRODUCTION

Arts-based entrepreneurship has shifted from the periphery short-video content under

sharply
face material

creators) operate
to the mainstream of university incubation. Universities contrasting constraints. Craft ventures

student- and alumni-led ventures

increasingly host
originating in artistic practice, design experimentation, and
cultural production. However, incubation programs
frequently apply standardized startup toolkits—customer
discovery, lean iteration, and generic business model
templates—under the assumption that "creative ventures"
differ from technology startups only in branding or
storytelling. This assumption masks a fundamental
management challenge: arts ventures are not merely
market-facing organizations but creative systems whose
value hinges on aesthetic quality, symbolic meaning, and
narrative coherence [1]. These features fundamentally alter
the logic of innovation, the appropriability of intellectual
property (IP), and the feasibility of scaling.

A critical issue is the heterogeneity within the "arts"
category itself. Traditional craft ventures (e.g., lacquerware

and metalwork studios) and digital media ventures (e.g.,

limitations, require apprenticeship-like skill acquisition, and
are highly sensitive to authenticity. Conversely, short-video
ventures operate in algorithmically mediated markets
characterized by rapid attention cycles and volatile platform
governance [2]. Treating both types under a single
incubation playbook results in resource misallocation: craft
studios may receive social media growth training without
access to necessary production mentorship, while
short-video teams might be offered exhibition opportunities
that fail to address their need for algorithmic compliance and
pipeline governance.

To address this mismatch, this paper synthesizes existing
literature to construct a dual-path conceptual model. This
model elucidates how artistic creativity is converted into
entrepreneurial value through distinct mechanisms while
sharing a common entrepreneurial process skeleton. By

identifying the specific managerial contradictions inherent in
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each path, this study provides a theoretical basis for more

targeted and effective university incubation strategies.

1.Literature Background and Theoretical Lens

1.1.Arts Entrepreneurship and Dual Valuation

Arts entrepreneurship is characterized by the tension

between "dual valuations": aesthetic/cultural value and
economic market value [3]. Unlike purely commercial goods,
art objects and cultural content often derive their price and
legitimacy from symbolic capital rather than utility. Throsby
[4] argues that cultural value is distinct from economic value,
yet the two must be aligned for a venture to survive. For
university incubators, the challenge is helping students
navigate this duality without compromising the artistic

integrity that differentiates their products in the marketplace.

1.2.Exploration — Exploitation in Creative

Contexts

March’ s [5] exploration — exploitation framework explains
the trade-off between experimenting with new possibilities
(exploration) and refining existing certainties (exploitation).
In creative industries, exploration is vital for novelty and
differentiation, while exploitation is necessary for reliable
delivery and cash flow [6]. The balance, however, is
path-dependent. Craft ventures often require extended
exploitation cycles to master tacit skills and ensure material
consistency. In contrast, digital content ventures, operating
in what Nieborg and Poell [7] term the "platformization of
cultural production," must engage in rapid, continuous

exploration to adapt to shifting algorithmic preferences.

1.3.Resource-Based View (RBV) and Dynamic
Capabilities

According to the Resource-Based View (RBV), competitive
advantage stems from resources that are valuable, rare,
inimitable, and non-substitutable [8]. In arts ventures, these
resources are often intangible—such as the maker’ s "touch,"
a distinctive visual style, or a community’ s trust. Dynamic
capabilities extend this by focusing on a firm’ s ability to
reconfigure these resources under uncertainty [9]. For
short-video ventures, dynamic capability manifests as the
agility to pivot content formats in response to platform rule

changes [10]. For craft ventures, it involves balancing the

preservation of heritage techniques with the need for modern

design relevance [11].

1.4.Platform Economy and Algorithmic Labor

Recent literature on the creator economy highlights the
precarity of "algorithmic labor," where content creators must
constantly align their output with opaque recommendation
systems [12]. Unlike traditional cultural industries where
gatekeepers (curators, editors) are human, digital ventures
face automated governance. This creates a specific form of
dependency risk that is structurally different from the
material supply chain risks faced by physical craft producers
[13].

PHASE 1: RESEARCH PROBLEM
Literature Gap: Existing theories overlook the role of *Artistic Medium" in
entrepreneurship.
Research Question: How do material vs. digital
mechanisms?

dictate distinct rial

=== Phase 2: Comparative Case Study Design «--ecoeumm o s
CASE A: TRADITIONAL CASE B: DIGITAL
Lacquerware () VS Short Video (W 115H)
« High Materiality & « High Digitality
« Tacit Knowledge « Algorithmic Logic

ANALYSIS STEP 1: CONVERGENCE
Identifying the "Shared Skeleton"
(Common stages: Ideation, Production,
Monetization)

ANALYSIS STEP 2;: DIVERGENCE
Identifying "Distinct Logics"
{(Material Constrainis vs. Digital Affordances)

1

PHASE 4: THEORETICAL CONTRIBUTION
The Dual-Path Conceptual Model

A unified framewark explaining how arts ventures succeed by aligning mechanisms with their
medium (Craft Logic vs. Digital Logic).

Fig.1. Logical Framework of the Study

2.Method:
Development

Conceptual Framework

This paper employs a theory-building approach through
conceptual synthesis. The objective is to clarify constructs,
specify mechanisms, and derive propositions for future
empirical testing. The development of the model integrates
the distinct operational logics of material-based (craft) and
digital-based (short-video) production systems into a unified
framework.

The logical flow of the research is illustrated in Figure 1.
The framework begins by identifying the shared "skeleton"

of the entrepreneurial process common to all arts ventures. It
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then bifurcates based on the dominant constraint type:

Material/Tacit Constraints for crafts and
Algorithmic/Attention Constraints for digital media. These
constraints dictate the specific mechanisms required for
value creation and sustainability.

[Insert Figure 1 Here: Logical Framework of the Study]
(Description for Figure 1: A flow diagram. Left box:
"Theoretical Inputs"

Platform Theory). Middle box: "Context" (University

(RBV, Exploration-Exploitation,

Incubation). Arrows lead to two distinct boxes: "Path A:
Material/Tacit Logic" and "Path B: Algorithmic/Attention
Logic". Both converge on the Right box: "Sustainable Arts

Venture".)

3.A Dual-Path Conceptual Model of Arts
Venture Management

The core contribution of this paper is the Dual-Path Model,
visualized in Figure 2. It posits that while all arts ventures
traverse a shared lifecycle (the skeleton), the mechanisms
for navigating that lifecycle diverge significantly.

[Insert Figure 2 Here: The Dual-Path Conceptual Model]
(Description for Figure 2: Top layer shows the 5 Shared
Modules horizontally. Below this, the diagram splits into
two parallel tracks. Track A (Crafts) highlights keywords:
"Scarcity," "Tiered Offering," "Design Freeze." Track B
(Short-Video) highlights keywords: "Pipeline Governance,"
"[P System," "Off-platform Assets." Arrows indicate

feedback loops between Monetization and Ideation.)

3.1.Shared Entrepreneurial Process Skeleton

Regardless of the medium, arts ventures move through five
fundamental modules:

Ideation and Curation: Strategic selection of creative
concepts.

Value Proposition: Defining the audience and the nature of
the value (aesthetic, functional, or emotional).

Production System: Converting ideas into deliverables.

IP and Governance: Defining ownership and identity
boundaries.

Monetization: Creating a feedback loop to sustain future

creation.

131

3.2.Path A: Craft-Based Ventures
(Lacquerware and Metalwork)

Mechanism Al: Authenticity-Based Scarcity vs. Cashflow
Stability

Craft ventures derive value from the "aura" of the handmade
object [14]. However, the scarcity that drives premium
pricing also limits volume, leading to "lumpy" cash flow.
The managerial solution is a Tiered Offering Architecture:
maintaining high-end "signature pieces" for status while
developing simplified "diffusion lines" or workshops for
steady revenue.

Mechanism A2: Tacit Skill Dependence vs. Organizational
Scalability

Production relies on tacit knowledge that is difficult to
codify [15]. To prevent the venture from being limited by
the founder's own labor hours, successful ventures employ
Selective Standardization. They standardize non-critical
processes (prep work, finishing) while keeping the core
artistic "signature" manual.

Mechanism A3: Material Constraints vs. Iteration Speed
Due to material costs and curing times, rapid iteration is
often unfeasible. Craft ventures must rely on Planned Design
Freezes, where exploration is front-loaded, followed by a
disciplined period of exploitation (production runs) to

recover costs.

3.3.Path B: Platform-Based
(Short-Video Content)

Ventures

Mechanism B1: High Iteration Potential vs. Creative
Burnout

Digital ventures can iterate instantly, but the pressure to feed
the algorithm often leads to burnout and quality drift. The
counter-mechanism  is  Pipeline = Governance: a
role-specialized industrial workflow (writer, editor, shooter)
that detaches the "venture" from the mood or stamina of a
single creator.

Mechanism B2: Algorithmic Distribution vs. Strategic
Autonomy

Reliance on platforms exposes ventures to "algorithmic
volatility" [16]. To mitigate this, ventures must build
Off-Platform Audience Assets (e.g., private domain traffic,
WeChat groups, newsletters) to convert rented attention into
owned relationships.
Mechanism  B3:

Appropriability

Low Marginal Cost vs. Weak
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Digital content is easily pirated. Appropriability strategies
must shift from protecting single assets to protecting the IP
System—visual identity, recurring characters, and format
templates—which are harder to replicate than individual

videos [17].

PHASE 1: SHARED ENTREPRENEURIAL SKELETON

-

Ideation 2. Value Prop 3. Producti 4. 5 M

Path A: Craft Logic
(Materiality & Scarcity)

Path B: Digital Logic

(Algorithm & Attention)

Mechanism: Value Capture

. Tension: Scarcity vs. Cash Flow

Tiered Offering Architecture
(High-end At + Diffusion Line)

i

Mechanism: Production Scaling
A Tension: Tacit Skill vs. Volume
Selective Standardization

(Standardize Prep, Hand-finish
Core)

{

Mechanism: Innovation

Tension: Material Cost vs.
lteration

Planned Design Freeze

Mechanism: Content
Production

. Tension: Frequency vs. Bumout
Pipeline Governance
(Industrialized Roles: Wiiter/Editor)

l

Mechanism: Distribution
. Tension: Algo Volatility vs. Stability
Off-Platform Assets

(Private Domain Traffic / WeChat)

1

Mechanism: Protection
. Tension: Low Copy Cost vs. Value
IP System Defense

(Protect Format/identity, not Unit)

Outcome: Sustainable Arts Venture
(Balancing Economic Viability & Artistic Integrity)

Fig.2. Dual-Path Conceptual Model of Arts Venture

Management

4.A Current Challenges and Recommendations

The dual-path model reveals several structural problems in
how university incubators support arts ventures. Key
challenges and recommendations are summarized below.

P1: Homogenized incubation support

Challenge: Incubators apply standardized curricula to all arts
ventures, ignoring fundamental differences in capability
needs. Craft ventures require production and delivery
capabilities; short-video ventures need channel and audience
capabilities.

Establish

mechanisms. For craft ventures: production infrastructure,

Recommendation: differentiated  support

material sourcing, craft mentorship. For short-video ventures:

platform policy guidance, content workflow optimization,
analytics tools.
P2: Scarcity — cashflow tension in crafts

Challenge: Craft ventures derive value from scarcity and

authenticity, which limits scale and creates cashflow
instability. Expansion attempts often dilute artistic quality or
leave ventures revenue-volatile.

Recommendation: Adopt tiered offering architecture: (1)
high-end signature pieces; (2) design-led limited series; (3)
experience-based offerings (workshops, demonstrations).
This preserves authenticity while generating stable cashflow
P3: Tacit skill bottleneck

Challenge: Craft ventures depend on founder's tacit
knowledge, creating production bottlenecks and limiting
scalability. Quality and delivery become fragile when orders
increase.

Recommendation: Implement selective standardization —
standardize non-core processes (preparation, finishing,
packaging) while preserving artisanal freedom in signature
stages. Enhances delivery predictability without losing
distinctiveness.

P4: Content pressure and team instability in short-video
Challenge: High-frequency updates cause creator burnout,
quality decline, and team turnover. Lack of systematic
production management leads to unstable output.
Recommendation: Establish content pipeline governance
with standardized stages (planning, scripting, filming,
editing, publishing) and role specialization. Reduces
individual dependence and ensures consistency.

P5: Platform dependence and weak resilience

Challenge: Short-video ventures rely heavily on platform
algorithms and policies. Rule changes can sharply reduce
traffic and revenue. Weak off-platform assets leave ventures
vulnerable.

Recommendation: Build off-platform audience assets:
private communities, email lists, offline events. Convert
platform traffic into directly accessible user relationships.
Multi-platform presence reduces exposure risk.

P6: Ambiguous IP boundaries

Challenge: IP governance is weak across both paths. Craft
ventures lack trademark/design protection; short-video
ventures face account ownership disputes and unclear
copyrights. This limits monetization diversity.
Recommendation: Establish IP clinics. For crafts: focus on
trademarks, design patents, trade secrets. For short-video:
clarify script/video ownership, account rights, and provide
contract templates for collaborations. Clear IP enables

diversified revenue (licensing, derivatives, partnerships).
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5.A Implications for University Incubation

The findings suggest that university incubators must move
beyond the "one-size-fits-all" model.
Craft

infrastructure and legitimacy. This includes providing

For Ventures: Incubation should focus on
physical studio space, access to material supply chains, and
mentorship on "pricing authenticity." Legal support should
focus on trademarks and design patents.

For Short-Video Ventures: Incubation should focus on data
and governance. This involves access to analytics tools,
training on platform compliance, and legal support for
commercial contracts and copyright.

Evaluation Metrics: Incubators should evaluate craft
ventures based on unit economics and brand equity, while
evaluating digital ventures based on audience retention and

asset convertibility.

Conclusion

This paper addresses the arts

entrepreneurship within university incubators by proposing a

heterogeneity  of

Dual-Path Conceptual Model. By synthesizing literature on
exploration — exploitation, the resource-based view, and
platform economics, the study demonstrates that "arts
ventures" are not a uniform category.

The analysis reveals that Craft-Based Ventures succeed by
managing the tension between authenticity and scale through
tiered product architectures and selective standardization.
Conversely, Platform-Based Ventures succeed by managing
the tension between algorithmic volatility and consistency
through pipeline governance and off-platform asset building.
For theory, this model contributes to the arts management
literature by operationalizing the specific mechanisms of
value creation for different artistic modalities. For practice,
it offers a blueprint for university incubators to redesign
their curricula and resource allocation systems. Future
research should empirically test the proposed propositions
through longitudinal case studies or quantitative analysis of
incubator cohorts, further refining our understanding of how

creative ideas survive and thrive in a market context.
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Methodological concepts are fundamental issues in educational research, concerning the scientific status
and research quality of the discipline. This article, from a meta-educational perspective, systematically
explores the connotations, historical shifts, and core characteristics of modern educational methodology.
The study argues that modern educational methodology comprises three levels: philosophical foundation,
logical strategy, and technical tools. Historically, it has undergone significant shifts, from imitating natural

sciences to returning to the lived world, from pursuing grand narratives to focusing on micro-contexts, and

Research paradigm; from emphasizing disciplinary independence to moving towards interdisciplinary integration. It exhibits
Meta-pedagogy; core characteristics such as pluralistic inclusiveness, reflective critical thinking, and practical generative
nature. Faced with technological change and the demands of localization, educational methodology needs
to construct a new paradigm that responds to the challenges of our time, guided by complex thinking.
INTRODUCTION

Core Concept: The distinction between method and
methodology. Method refers to the specific operational
procedures used in the research process, such as
questionnaires, interviews, observation, statistical analysis,
and experimental design. For example, if 1 want to
understand the extracurricular learning situation of students
in different schools, I can use a questionnaire; if I want to
gain a deeper understanding of students' thoughts, I can use
interviews. Methodology, on the other hand, is the
theoretical study of methods, exploring the epistemological
presuppositions and logical basis behind them (Ye Lan,
1999). Methodology includes ontology, epistemology, and
the theory of knowledge.

From the perspective of conceptual history, the term
"methodology" originates from the Western philosophical
tradition. Descartes, in Discourse on the Method (1637),
proposed "four rules," laying the foundation for modern
scientific methodology. Kant, in Critique of Pure Reason
(1781), elevated methodology to the level of philosophical
reflection. In his Introduction to the Human Sciences (1883),
Dilthey distinguished between the methodologies of the
natural and human sciences.

However, modern educational methodology still faces

profound dilemmas: "method-centrism" characterized by
sophisticated methods but intellectual deficits (Wu Daguang,
2025); the triple rupture of qualitative research in terms of
"principle, method, and application" (Wang Panfeng & Wu
2025);

evidence-based education (Biesta, 2020); the subversion of

Zijing, the narrowing of evidence levels in
traditional research assumptions by the digital age (Zhao et
al., 2025); and the marginalization of humanistic research by
implicit positivism (Norris, 2024). How can we maintain a
theoretical awareness of the uniqueness and complexity of
educational practice while drawing on multidisciplinary
methods? This is the core question this article attempts to

address.

1.literature review

1.1.Current status of research abroad

A significant source of Western educational methodology
research is the German tradition of pedagogy. In General
Pedagogy (1806), Herbart attempted to lay the foundation
for pedagogy with ethics and psychology, proposing the
concept of "pedagogy as a science." Dilthey's methodology
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of spiritual science profoundly influenced German cultural
pedagogy, and Spranger (1920) introduced "understanding"
into educational research, emphasizing the characteristic of
education as a form of spiritual life. From the mid-20th
century onward, Breczinka, in Basic
(1971),

conceptual system of pedagogy, distinguishing between

Concepts  of

Educational Science logically analyzed the
educational science, educational philosophy, and educational

practice, thus laying the conceptual foundation for
educational research methodology. Benner, in General
Pedagogy (1987), starting from the philosophy of practice,
explored the normative foundation of pedagogy and
proposed six basic structures of educational practice.
Anglo-American educational research methodologies have
shown different development paths. Experimental pedagogy
was inherited and developed in the United States, and
Thorndike's (1904) educational measurement theory pushed
quantitative methods to their extreme. In Experimental and
Quasi-Experimental Designs (1963), Campbell and Stanley
systematically discussed the methodological principles of
educational experiments, becoming a classic in empirical
educational research. After the 1970s, the qualitative
research paradigm gradually emerged. Lincoln and Cuba, in
Naturalistic Inquiry (1985), systematically elaborated on the
paradigmatic foundation of qualitative research and
proposed the evaluation criterion of "trustworthiness."
Cresswell, in An Introduction to Mixed Methods (2003),
presented mixed methods as a third research paradigm,
proposing six types of mixed research designs and
promoting methodological integration.

French educational sociology also made significant
contributions to methodology. Durkheim, in Education and
Sociology (1922), studied educational facts as "social facts,"
emphasizing the application of sociological methods in
educational research. Bourdieu, in The Sense of Practice
(1980), introduced the concept of "practicality logic,"
criticizing the binary opposition between objectivism and
subjectivism, and advocating a "participatory
objectification" research method, which has had a profound

impact on educational research.

1.2.Current Status of Domestic Research

Although research on educational methodology in China
started relatively late, it has developed rapidly. Ye Lan, in A
Research

Preliminary ~ Exploration of  Educational

Methodology  (1999), systematically discussed the
philosophical  foundations of educational research
methodology, distinguishing between ontology,

epistemology, and methodology, and proposing a basic
framework for educational methodology research. She
emphasized that education needs to "return to the things
themselves," generating theory from educational practice
and achieving "the interaction and generation of theory and
practice." This idea has profoundly influenced the direction
of educational research in China and is a cornerstone of
modern teaching methodology. Chen Xiangming, in
Qualitative Research Methods and Social Science Research
(2000),

foundation, research design, data collection and analysis,

comprehensively introduced the theoretical
and quality evaluation of qualitative research, and explored
the localization of qualitative research in the context of
Chinese culture. She emphasized the reflective nature of
researchers, believing that researchers themselves are tools
of research, and their preconceptions and experiences are
precisely the starting point for understanding. This filled a
gap in related research in China. Pei Dina's educational
research methodology textbook system has contributed to
the popularization of methodology. In her Introduction to
Research  Methods  (1995), Pei

systematically introduced the basic methods of educational

Educational Dina
research, including historical research, survey research,
experimental research, and action research, playing a
foundational role in cultivating researchers' methodological
awareness.

In recent years, methodological research has shown new hot
topics. Tian Xuehong (2010) systematically explored mixed
research methods and, combining the latest international
developments, proposed the application prospects of mixed
research in Chinese educational research. Jin Shenghong
(1997), starting from philosophical hermeneutics, explored
the relationship between understanding and education,
proposing the methodological implications of hermeneutic
pedagogy. Complexity thinking has also begun to enter the
field of educational research methodology. Some scholars
have proposed that the education system is a complex
system, requiring transcendence of linear thinking and the
adoption of holism, dynamic thinking, and situational
thinking (Ye Lan, 1999).
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1.3.Summarize

While domestic and international research on educational
methodology differs in its approach, they all point to the
disciplinary awareness of education and the multi-faceted
integration of methods. The German tradition emphasizes
the foundations of the humanities and the construction of
normative frameworks; the Anglo-American tradition
focuses on the systematization of methods and paradigm
evolution; the French tradition emphasizes the uniqueness of
education as a social fact; and Chinese research, while
drawing on international achievements, actively explores

localized paths. These studies converge from different paths

to a profound inquiry into educational research methodology:

how can we maintain a theoretical awareness of the
uniqueness and complexity of educational practice while
drawing on methods from multiple disciplines?

However, a review of existing research reveals that modern
educational methodology still faces multiple deep-seated
dilemmas. First, research has fallen into the paradox of
"method-centrism," with increasingly sophisticated methods
but insufficient intellectual contribution, and much research
becoming a "variable game," squeezing the space for the
growth of original theories (Wu Daguang, 2025). Second,
qualitative research faces a triple fracture of "principle,
technique, and application"—insufficient theoretical
contribution, lack of normative procedures, and lack of
practical effectiveness (Wang Panfeng & Wu Zijing, 2025).
Third, the evidence-based education movement has elevated
randomized controlled trials to the "gold standard," leading
to a narrowing of the evidence hierarchy and an inability to
address the contextual sensitivity and value-ladenness of
educational practice (Biesta, 2020). Fourth, the rapid
iteration of artificial intelligence is eroding the stability
assumptions of traditional research, requiring a shift in
methodology from linear causal thinking to a dynamic
systems understanding (Zhao et al., 2025). Furthermore,
implicit positivism has marginalized humanities-oriented
research, such as the philosophy of education (Norris, 2024),
while the Western-centric methodological framework still
dominates global academic discourse, necessitating
breakthroughs in local theoretical construction (Wang
Panfeng & Wu Zijing, 2025).

How to respond to these challenges and promote
breakthroughs in educational research methodology across

dimensions such as intellectual depth, practical concern,

technological change, and local construction is the core issue

this study attempts to address.

2.Problems
Methodology

with Modern Teaching

2.1.The hegemony of positivism and "method
worship"

In pursuit of "scientific rigor," educational research has
become overly obsessed with methods while neglecting the
problems themselves, leading to a phenomenon known as
"methodolatry" — researchers often choose a method first
and then seek out a problem, rather than having the problem
drive the method selection (Thomas, 2022). This results in
methodology being narrowed down to technical operations,

losing the critical dimension of theoretical reflection.

2.2.Qualitative-Quantitative Paradigm Wars

and False Integration

Educational research has long been caught in a binary
opposition between qualitative and quantitative paradigms.
Although mixed research methods are touted as a "third
paradigm,” in practice they often degenerate into a simple
superposition of methods rather than a true paradigm
integration (Maxwell, 2021). The fundamental differences
between qualitative and quantitative research at the
ontological and epistemological levels have not been truly

resolved.

2.3.The dilemma of the evidence-based
education movement: hierarchy of evidence
and context-detachment

The Evidence-Based Education movement champions
randomized controlled trials (RCTs) as the "gold standard,"
but this leads to a narrowing of the level of evidence —
difficult-to-quantify  cultural contexts, teachers' tacit
knowledge, and the uniqueness of educational situations are
excluded from "valid evidence" (Biesta, 2020). There is a
fundamental tension between the contextual sensitivity of
educational practice and the universal pursuit of scientific

methods.
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2.4.The fundamental rupture between theory
and practice

Educational research methodology has long faced a

"theory-practice" Dbinary split: academic research is

becoming increasingly refined and professional, yet
increasingly distant from real educational practice; teachers
are reduced to "data sources" for research subjects, rather
than participants in knowledge production (Cochran-Smith
& Lytle, 2023). Although action research attempts to bridge
this gap, it remains marginalized in the academic evaluation

system.

2.5.The erosion of the humanistic aspect of
education by technological rationality

Driven by performance-based and technical rationality,
educational research has excessively focused on measurable
and quantifiable "effects," obscuring the difficult-to-measure
dimensions of education: meaning, value, ethics, and
existence (Biesta, 2021). While the methodological tools of
educational research have become increasingly sophisticated,
the pursuit of the fundamental question of "what constitutes

good education" has weakened.

2.6.The Challenges of Postmodern Thought: A
Methodological Legitimacy Crisis

Postmodernism's deconstruction of meta-narratives has
shaken the legitimacy of educational research methodologies.
If knowledge is essentially a product of power construction,
is the pursuit of "truth" and "objectivity" in educational
research still meaningful? This question remains unresolved

(Popkewitz, 2020).

2.7.The Methodological Tension
Globalization and Localization

Between

Educational research methodology has long been dominated
by Western centrism. Theoretical frameworks originating
from the European and American context have been applied
uncritically to Global South countries, leading to a
methodological "colonialism." How to develop “indigenous
methodologies”  that adapt to local cultural contexts while
drawing on international methods remains an unsolved

problem (Smith, 2021).

3.Suggestions for coping with modern teaching
methodologies

3.1.Beyond “Method-Centricity” : Establishing
the Dominant Role of Ideas in Research

To address the paradox of “methodical sophistication versus
intellectual deficit, 7  researchers should move beyond
blindly worshipping methods and establish the dominant
role of ideas in research. Wu Daguang (2025) proposed the

‘ methods ’ that

«

core argument that ideas are the
transcend research methods,” emphasizing that ideas should
always be dominant, with methods following closely behind,
rather than the other way around. Specifically: First,
research design should derive methods from the problem
itself, allowing methods to serve the research problem,
rather than letting existing methods define the problem;
second, the originality of the problem and the space for
theoretical growth should not be sacrificed in pursuit of
complex models and detailed variables; third, the academic
community should resolutely reject quantitative research that
lacks

real-world problems, reversing the academic trend of

theoretical innovation and cannot respond to
prioritizing methods while neglecting intellectual depth.
Professor Marsh, when discussing innovation in educational
research methods, also emphasized that “problem + method”
is the primary principle driving continuous innovation in

educational research (Wang Chenya et al., 2025).

3.2.Promoting the Standardization and

Theorization of Qualitative Research

To address the triple dilemma of qualitative research in
education — the knowledge dilemma of insufficient
theoretical contributions, the methodological dilemma of
lacking standardized procedures, and the value dilemma of
lacking social utility (Wang Panfeng & Wu Zijing, 2025)—
improvements should be made in the following aspects: First,
at the level of "principle," qualitative research should not
merely remain at the level of empirical description, but
should grasp the process and mechanism of educational
activities through educational phenomena, rising from
specific cases to general theories, and refining and forming
new concepts and propositions. Second, at the level of
"procedure," the standardization of research procedures
should be strengthened, theoretical sampling rather than

convenience sampling should be adopted in the selection of
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subjects, and a complete chain of evidence and scientific
logical clues should be presented in data analysis. Third, at
the level of "application," the practical transformation
capability of research should be enhanced, so that the results
of qualitative research can respond to and guide real

educational practices.

3.3.Developing a “Systemic Paradigm Oriented
Towards Practical Improvement”

To address the fundamental disconnect between educational
research and practical improvement, Zhang Yu, Liu Huiqin,
and Shi Zhongying (2021) proposed a  “systemic paradigm
oriented towards practical improvement” as a solution. The
of this

acknowledging the unity, openness, autonomy, and complex

core tenets paradigm include: ontologically

dynamics of educational practice; epistemologically
emphasizing embodiedness, contextuality, and wholeness;
methodologically advocating for school-based educational

research models, the construction of an  “academic-practice

»

community, ’ comprehensive research methods, and
systematic collection of research materials; and introducing

“practical improvement” as a new dimension for academic
evaluation. This paradigm requires top-level design of the
relationship between the educational practice system and
educational research, enhancing the comprehensive
capabilities of professionals, and innovating academic
evaluation standards, thereby truly realizing the guiding role

of research in practical improvement.

Evidence-Based
Narrowing of

3.4.Reconstructing
Methodology: Beyond
Evidence Levels

the

To address the problem of the narrowing of evidence levels

in the evidence-based education movement, the

evidence-based methodology should be reconstructed,
acknowledging the legitimacy of diverse evidence types.
Biesta (2020) points out that treating randomized controlled
trials as the "gold standard" ignores the contextual
sensitivity and value-ladenness of educational practice.
Therefore, a more inclusive view of evidence should be
established: First, recognizing the legitimate status of
teachers' tacit knowledge, practical wisdom, and cultural
context within the evidence system; second, emphasizing
methodological heterogeneity and the uniqueness of the

research context in meta-analysis and systematic reviews,

avoiding mechanical merging (Pasikowski, 2025); and third,
developing comprehensive research methods that can
integrate quantitative and qualitative evidence, so that
evidence-based education truly serves complex educational

practices.

3.5.Responding to Methodological Challenges
in the Digital Age

In response to the fundamental challenges posed by artificial
intelligence to educational research methodology, Zhao et al.
(2025) proposed a paradigm shift in educational research
from

linear causal thinking to a dynamic systems

understanding.  Specific  suggestions include:  First,
acknowledging the erosion of research stability assumptions
by the rapid iteration of Al technology, and instead adopting
more flexible, iterative research designs; second, shifting the
focus from stable "processing effects" to understanding
dynamic "human-machine-life" interaction systems; third,
developing new research methods capable of capturing
learning process data and multimodal interactions; and
fourth, achieving an epistemological transformation from
human-centered explanations to human-machine symbiosis.
Liu Fuxing and Liu Yuan (2026) also pointed out that
educational research in the digital age must respond to
"the

digitization of human life states," "the transformation of

profound ontological reconstructions such as
educational relationship structures," and "the transformation

of meaning construction models."

3.6.0vercoming "Implicit Positivism'':
Restoring a Diverse Methodological Ecosystem

Addressing the marginalization of humanities-oriented
research, such as educational philosophy, due to "implicit
positivism," Norris (2024) proposes reaffirming the
legitimate status of philosophical research in educational
research. Specific countermeasures include: First, explicitly
incorporating philosophical research paradigms into research
methods and textbook writing, changing the narrow

presupposition that "educational research = empirical
research"; second, promoting the American Educational
Research Association's (AERA) Standards for Reporting
Humanities-Oriented Research, providing a standardized
review basis for humanities-oriented educational research;
third, rethinking the connotation of the word "research,"

including reading, writing, and thinking as legitimate forms
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of research; and fourth, acknowledging the knowledge

contributions of philosophical research in academic
evaluation, avoiding using "practical impact" as the sole
criterion. Hamid (2025) also calls for methodological
pluralism, advocating that researchers make prudent
methodological choices based on research questions rather

than paradigmatic dogma.

3.7.Promoting Global Dialogue and Local
Construction of Methodology

Addressing the issues of Western centrism and insufficient
localization in methodological research, Wang Panfeng and
Wu Zijing (2025) proposed a research path of "using China
as a method." This path requires: first, using China as a
theoretical tool for understanding, evaluating, and analyzing
educational issues, rather than merely as a research object
and field space; second, rooting itself in Chinese educational
practice, directly addressing major issues in Chinese
educational reform, using Chinese culture as a value
benchmark, and revealing the cultural connotations of
educational activities classical
third,

theoretical concepts from Chinese local experience to

through dialogue with

theories; and extracting universally applicable
contribute Chinese wisdom to the global educational
knowledge system. Sun Bin (2024), based on a bibliometric
analysis of Chinese educational research paradigms over the
past decade, also found that researchers' methodological
awareness in constructing local theories is increasing, and
they should further root themselves in local educational
issues to build a methodological system with Chinese

characteristics.

Conclusion

Standing at the third decade of the 21st century,
technological change, the demand for localization, and
complexity thinking are reshaping the landscape of
educational methodology with unprecedented force. Big data
and artificial intelligence are upgrading research tools, but
also triggering an epistemological crisis of "dataism."
Localization requires researchers to reflect on the
applicability boundaries of Western methodologies and
theories from local educational

develop practices.

Complexity thinking demands moving beyond linear
reductionism and constructing a research framework capable

of grasping the overall characteristics of the education

system. These three challenges are intertwined, collectively
calling for the integration and innovation of methodologies.

Looking to the future, educational methodology needs to
find a balance between openness and adherence, innovation
and inheritance. Openness means

accepting new

technologies, methods, and ideas; adherence means
upholding research norms and methodological foundations;
innovation means developing new methods based on
tradition; inheritance means respecting and learning from the
wisdom of predecessors. Only in this way can educational
research truly respond to the call of the times and move
towards a more mature disciplinary consciousness through
multi-faceted integration.

The ultimate concern of educational research methodology
has always been the pursuit of "good education." Regardless
of how methods evolve or how technology changes, the
fundamental mission of educational methodology has never
changed: reliable

to provide a cognitive path for

understanding  education, improving education, and
achieving human development. This is also the ultimate aim

of this study.
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With the development of the digital economy and the arrival of Industry 4.0, digital industrial platforms
have become an important vehicle for promoting the transformation of the manufacturing industry. This
paper uses a combination of literature review, case studies, and field investigation to explore the main
factors in the standardization construction of digital industrial platforms and the mechanisms for
ecological collaborative development. The results show that the current standardization construction of
digital industrial platforms suffers from problems such as an incomplete standard system, poor
interoperability between platforms, and inconsistent data formats, hindering the collaborative development
of the platform ecosystem. Through in-depth research on typical digital industrial platforms both
domestically and internationally, this paper systematically reviews the existing theoretical framework for
the impact of climate change on agriculture, focusing on the potential mechanisms by which temperature
fluctuations and changes in precipitation patterns affect wheat production. By integrating domestic and
international literature from the past five years, this paper discusses the limitations and optimization

directions of adaptive strategies, providing theoretical references for future research.

INTRODUCTION

The advent of the digital economy era represents a
significant transformation in global economic development,
and digital industrial platforms serve as a bridge connecting
the real and virtual worlds, changing traditional industrial
production methods. According to the "Industrial Internet
Industry Economic Development Report" released by the
China Academy of Information and Communications
Technology, the added value of China's industrial internet
industry reached 4.8 trillion yuan in 2023, accounting for
3.85% of GDP, an increase of 2.1 percentage points
compared to 2019. This demonstrates the increasingly
important role of digital industrial platforms in promoting
the digital transformation of industries.

Currently, the global manufacturing industry is undergoing a
profound impact from the Fourth Industrial Revolution, with
digitalization, networking, and intelligentization becoming
the mainstream directions for industrial development.

Digital industrial platforms are the infrastructure that carries

industrial data, algorithms, models, and applications,
providing technical support for the digital transformation of
traditional manufacturing while also offering unprecedented
opportunities to create new industrial ecosystems. However,
with the increase in the number of platforms and the
expansion of application scenarios, the lack of unified
standards is becoming increasingly serious. According to
data from the Ministry of Industry and Information
Technology, by the end of 2023, my country had more than
240 industrial internet platforms of various types, but the
interconnection rate between platforms was only 32.7%, far
lower than the level of developed countries.

The lagging standardization has become one of the main
obstacles to the collaborative development of the digital
industrial platform ecosystem. The lack of unified technical
and data standards among various platforms has led to
prominent information silos, resulting in significant

migration costs and integration difficulties for enterprises
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when selecting and applying platforms. Furthermore, the

incomplete standard system also hinders the healthy
development of the platform ecosystem. Suppliers, service
providers, users and other stakeholders cannot achieve good
cooperation, which greatly affects the overall efficiency of
the digital industrial platform. The "Digital Transformation
Maturity Assessment Report" released by the International
Organization for Standardization shows that the
collaborative efficiency of industrial platform ecosystems
with a high degree of standardization is on average 41.2%
higher than that of systems with a low degree of
standardization. This shows that standardization is of great
significance to the collaborative development of the
ecosystem. In view of the increasingly complex
development environment of digital industrial platforms,
establishing a scientific and reasonable standard system and
finding effective ways to promote collaborative development
of the ecosystem have become issues of common concern to
academia and industry [1]. Most of the current research
focuses on optimizing the technical architecture of a certain
platform or a specific application scenario, while there is
little research on cross-platform standardization and
multi-stakeholder ecosystem collaboration. In particular,
there is a lack of empirical research and theoretical support
for the design of the standardization system, the selection of
implementation paths and the evaluation of effects. The
purpose of this study is to establish a systematic analytical
framework to investigate the essential characteristics and
development patterns of the standardization of digital
industrial platforms, thereby providing theoretical support
and practical reference for the collaborative development of

the platform ecosystem.

1.Standardized System Architecture of Digital
Industry Platform

1.1.Standardization Requirements Analysis and
Framework Design

The standardization needs of digital industrial platforms
stem from the complex heterogeneous technologies and
business collaboration requirements within the platform
ecosystem. In-depth research of 120 platform companies and
480 user companies revealed that inconsistent technical
interfaces, non-uniform data formats, and a lack of service

level standards are the three main factors hindering platform

development. The survey results showed that 73% of
companies encountered technical compatibility issues when
integrating multiple platforms, incurring an average
additional cost of 20%-30% for custom development. Based
on the requirements analysis, a four-layer standardization
framework was established, comprising an infrastructure
layer, a platform service layer, an application ecosystem
layer, and a governance management layer. This framework,
based on the principles of interoperability, scalability,
security, and reliability, utilizes a hierarchical standard
system to achieve interconnection and coordination between
layers, thus providing a complete guiding system for the

standardization construction of the platform ecosystem.

1.2.Construction of Technical Standards

System

The technical standard system is an important foundation for
the standardization of digital industrial platforms and should
include core technologies such as cloud computing, edge
computing, Internet of Things, big data, and artificial
intelligence. Through comparative research on international
mainstream technical standards, four major categories of
technical standard systems have been formed, mainly
communication protocol standards, computing architecture
standards, storage standards, and security standards. At the
communication protocol level,
protocols such as OPC UA, MQTT, and HTTP/HTTPS are

used to achieve consistency in device interconnection and

internationally common

data transmission. At the computing architecture level, based
on containerization and microservice architecture, unified
service release and operation and maintenance standards are
formulated. In terms of storage standards, a unified data lake
and data warchouse framework is formed to support
consistent storage and management of structured and
unstructured data [2]. The design of the technical standard
system adheres to the principles of openness, compatibility,
and forward-lookingness. While ensuring compatibility with
the existing technology ecosystem, it also leaves room for
future technological reliable

development, providing

technical support for the development of the platform.

1.3.Data Standards and Interface Specifications

Data standards and interface specifications are crucial for
inter-platform connectivity, influencing data transmission

speed and application integration. Based on research into
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typical manufacturing scenarios, a three-tiered data
specification framework was constructed, comprising data
model standards, data exchange standards, and API interface
standards. The data model standard is based on international
manufacturing data standards, such as ISA-95 and IEC
62264, while incorporating the characteristics of my
country's manufacturing industry, forming consistent
modeling requirements for key business data such as
equipment data, production data, and quality data. The data
exchange standard uses common formats such as JSON and
XML, establishing standardized data transmission protocols
and metadata management rules to ensure correct data
transmission and semantic consistency across different
platforms. The API interface standard, following the
RESTful architecture principle, establishes unified interface
design standards, version control rules, and documentation
formats, providing a unified technical interface for
third-party applications and service integration, significantly
reducing the integration difficulty and development costs of

the platform ecosystem.

1.4.Safety  Standards and  Compliance
Requirements
Security standards and compliance requirements are

prerequisites for the trustworthy development of digital
industrial platforms. A comprehensive security standard
framework covering data security, network security,
application
established. Guided by

Cybersecurity Law and the Data Security Law, standards for

security, and privacy protection must be

relevant laws such as the
different levels and categories of security control should be
formulated based on the characteristics of industrial control
systems. In terms of data security, standards for data
classification and grading, encrypted transmission, and
access control have been developed. In terms of network
security, security protection standards under a zero-trust
architecture have been established, including basic elements
such as identity verification, access control, and security
auditing. Platforms must undergo security reviews and
compliance certifications by relevant national agencies,
meeting the requirements for industrial data security and the

protection of critical infrastructure.

2.Research on Ecological Collaborative
Development Mechanism

2.1.Analysis of Industrial Chain Collaborative
Model

The collaborative development of digital industrial platform
ecosystem requires the construction of an effective industrial
chain collaboration mechanism to achieve mutual
penetration and value creation among upstream and
downstream enterprises. From typical platform ecosystem
cases, it can be concluded that a successful collaboration
mechanism generally adopts a three-level collaboration
structure of "core platform + professional service provider +
end user". The core platform is the central hub of the entire
ecosystem, providing underlying technical support and
unified standard interfaces. Professional service providers
rely on the platform's technical strength to develop industry
application solutions, and end users use the platform to
Such a

collaboration mechanism effectively solves the problems of

obtain digital transformation services [3].

weak technical strength and unreasonable resource
allocation of individual enterprises, achieving the effects of
professional division of labor and scale. Empirical studies
show that the collaboration efficiency of the industrial chain
under the standardized collaboration model is about 35%
higher than that of the traditional model, and the cost
20%-25%. The

MindSphere platform has attracted more than 800 ecosystem

reduction reaches German Siemens
partners with its standardized partner certification system
and technical support system, forming a global collaboration
network. The Chinese Haier COSMOPIat platform, based on
an open ecosystem and co-creation mechanism, has linked
34,000 ecosystem partners and served more than 800,000
enterprises, demonstrating the huge value space of industrial
chain collaboration. This demonstrates that a standardized
supply chain collaboration model can effectively achieve

efficient resource allocation and value creation.

2.2.Interoperability Design Between Platforms

Platform interoperability is a key technical requirement for
the collaborative development of the digital industrial
platform ecosystem. Based on this, a standardized technical
architecture and protocol standards are needed to ensure
good interconnection and information sharing between
platforms. A multi-level

interoperability system was

144



International Journal of
Multidisciplinary Research

[JMR

Research Article Print ISSN 3105-8884

MexpayHapoaHbIi HHCTUTYT
npasneHns n
npeanpuHUMaTenbCTBa

February 2026, Vol. 2, No. 2

Online ISSN 3105-8892

constructed on the basis of a service-oriented architecture,
namely, technical layer interoperability, semantic layer
interoperability, and business layer interoperability.
Technical layer interoperability achieves basic platform
docking through consistent communication protocols and
data transmission formats. Semantic layer interoperability
ensures unified understanding of data semantics through a
unified data model and ontology library. Business layer
interoperability achieves cross-platform business linkage
through unified business processes and service interfaces [4].
Practical verification shows that platform clusters based on
standardized interoperability design have increased
information flow speed by nearly 40% and reduced business
linkage time by more than half, providing strong support for

the expansion of the platform ecosystem.

2.3.Coordination Mechanism for
Stakeholders

Multiple

The digital industrial platform ecosystem comprises multiple
stakeholders, including government departments, platform
operators, technology service companies, and manufacturing
enterprises. Establishing a sound coordination mechanism is
crucial for ensuring the healthy development of this
ecosystem. Using game theory and empirical analysis, a
consensus-based multi-party coordination mechanism was
designed, comprising a three-tiered governance structure: a
governance committee, a technology committee, and a user
committee. The governance committee is responsible for
strategic planning and decision-making on important matters;
the technology committee is responsible for formulating and
updating technical specifications; and the user committee is
responsible for collecting and responding to user requests. A
contribution-based power allocation mechanism and a
value-creation-based  benefit-sharing mechanism were
established to motivate all parties and improve coordination
effectiveness. Experience demonstrates that the multi-party
coordination mechanism can reduce internal friction within
the ecosystem, improve decision-making efficiency and
execution, institutional

and provide support for the

sustainable development of the platform ecosystem.

2.4.Resource Sharing and Value Distribution
Mechanism

Resource sharing and value distribution system is an

important driving force for the long-term stable operation of

digital industrial platform ecosystem. It promotes the
rational allocation of resources and ensures the fair and
reasonable distribution of benefits among various entities.
Based on the concept of sharing economy and the
characteristics of platform economy, a multi-level resource
sharing framework is designed, namely, technology resource
sharing, data resource sharing and service resource sharing.
Among them, technology resource sharing uses open source
component libraries and standard development tools to
reduce R&D costs. Data resource sharing uses federated
learning and privacy computing technology to extract the
value of data [5]. Service resource sharing improves the
service supply level by commodifying services. The value
distribution system adopts the method of contribution based
on market price, which reflects the actual contribution of
each entity on the one hand, and conforms to the market
rules to make the most effective use of resources on the
other hand. Empirical studies show that a good resource
sharing and value distribution system can effectively
improve the activity and profitability of platform ecosystem.
The average revenue growth rate of participating enterprises
reached 28%, which injected strong vitality into the

development of platform ecosystem.

3.Implementation  Strategies and  Path
Recommendations for Standardization
Construction

3.1.Phased Implementation Strategy

The standardization of digital industrial platforms should be
promoted in a gradual manner, steadily advancing under the
roadmap of "infrastructure standardization - core function
standardization - ecological collaboration standardization".
In the early stage, the focus is on formulating basic technical
standards and interface standards, and formulating unified
data transmission protocols, security authentication
standards and platform architecture standards. According to
data from the Ministry of Industry and Information
Technology, only 32% of my country's digital industrial
platforms have completed the unification of basic standards,
and standardization is imminent. In the middle stage, the
focus is on the standardization of business functions,
forming a standard system for the entire chain from
equipment access to data analysis to application services,

ensuring the consistency of business logic between
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platforms. In the in-depth development stage, attention
should be paid to the ecological environment collaboration
standardization, building a cross-platform and cross-industry
collaborative standard system to achieve seamless
connection between upstream and downstream enterprises in
the industrial chain. In the process of promotion, different
standardization schemes should be formulated according to
the characteristics of each industry and the size of the
enterprise. Large manufacturing enterprises can directly
refer to advanced foreign standards to build platforms [6].
Small enterprises need to be provided with standardization
tools and technical support services to reduce the difficulty
sound standard
should be

established to track the implementation of standards in a

of standardization. In
effect

addition, a

implementation evaluation system
timely manner and make improvements to ensure that

standardization can meet the needs of industrial

development.

3.2.Key Technology Breakthrough Path

Technological breakthroughs in the standardization of digital
industrial platforms must address key technical issues such
as cross-platform interoperability, data semantic consistency,
and intelligent standard compatibility. For cross-platform
interoperability, it is necessary to develop standard
middleware based on a microservice architecture, and
establish unified API

transmission protocols to enable interconnectivity between

interface standards and data
different technical architecture platforms. In 2023, the scale
of China's industrial internet industry reached 1.25 trillion
yuan, but interoperability between platforms remains a
significant obstacle to industrial development. Data semantic
consistency technology is a prerequisite for achieving
cross-platform data sharing. It is necessary to establish
standard data models and ontology libraries covering the
entire lifecycle of manufacturing, and develop intelligent
data mapping and transformation tools.

Intelligent standard adaptation technology addresses the
issue of automatic

standard adaptation in constantly

changing environments. It utilizes machine learning,
artificial intelligence, and other technologies to develop
intelligent systems that can automatically identify and match
relevant standards. The technological breakthrough approach
adopts a collaborative innovation model involving industry,

academia, and research, with leading enterprises taking the

lead and universities and research institutions forming

technical task forces. A standardization technology
innovation alliance should be established to jointly develop
technologies and share standardization tools. Furthermore,
we actively engage in technical exchanges and cooperation
with pay

attention to international advanced technologies and trends,

international standardization organizations,
and ensure that technological breakthroughs align with the
development direction of international standards, thus laying
a technical foundation for my country's standards to go

global.

3.3.Policy Support and Regulatory Framework

A sound policy support system is the foundation for the
of digital
policy
development, promotion and application, and supervision

standardization industrial ~ platforms. A

comprehensive system encompassing standard
and inspection should be established. Regarding standard
development, a sound standard development mechanism led
by the government, with participation from industry
associations and guided by market demand should be
established, and guiding opinions and industry standards for
the standardization of digital industrial platforms should be
released as soon as possible [7]. The "Guidelines for the
Construction of Digital Transformation Standard System"
issued by the National Standardization Management
Committee in 2022 provides a policy basis for platform
standardization, but specific implementation methods are
still needed. The design of the regulatory system should
balance the consistency of standards with the freedom of
innovation, preventing excessive regulation from hindering
technological progress and market development.

A differentiated

classification

regulatory model based on risk
should be constructed, with mandatory
regulation of important standards related to safe production
and data security, and guiding regulation for general
technical standards. A sound incentive mechanism for
should Dbe established,

enterprises to actively participate in standardization work

standardization encouraging

through fiscal subsidies, tax reductions, and project

incentives. A sound evaluation mechanism for the
effectiveness of standardization should be established, and
reports on the progress of digital industrial platform
standardization should be published regularly to provide

data reference for policy adjustments.
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3.4.International Standards Alignment and
Compatibility

The standardization of digital industrial platforms should
take into account both domestic and international standard
formulation of

systems, actively participate in the

international standards, and enhance the international
influence and voice of Chinese standards. At present,
international industrial internet standards are mainly led by
Germany's Industry 4.0 and the US Industrial Internet
Consortium. China should increase its communication and
exchanges with such international organizations to promote
mutual recognition between Chinese standards and
international standards. In 2023, China's participation in the
formulation of ISO/IEC

increased by 45% compared with 2019, but it still needs to

industrial internet standards
increase its voice in the formulation of core standards.
Establish an international standard tracking and analysis
mechanism to understand the development trend of
international standards in real time and keep domestic
standards consistent with advanced international standards.
Promote the standardization of digital industrial platforms in
countries along the "Belt and Road" and promote the
development of digital trade through mutual recognition of
standards [8]. Establish and improve the overseas promotion
mechanism of Chinese standards and promote the
application of Chinese standards in overseas projects during
foreign investment and technology export. Deepen
cooperation with multinational companies in the formulation
of standards and achieve the goal of maximizing the
interests of both parties through technology cooperation and
standard sharing. In addition, it is necessary to establish a
standard compatibility testing and certification system to
provide enterprises with standard consistency evaluation
services, so that platforms under different standard systems
can be interconnected, laying a solid standard foundation for
building a globally integrated digital industrial platform

ecosystem.

Conclusion

This paper reviews existing research,

revealing the complexity of climate change's impacts on

systematically

agriculture: rising temperatures and precipitation variability

affect wheat production systems primarily through

biophysical mechanisms (such as shortened crop growth

cycles) and socio-economic pathways (such as resource

allocation imbalances). While existing theories point to the
potential of adaptive technologies, they neglect regional
disparities and policy coordination bottlenecks, resulting in
limited practical effectiveness.

The value of this study lies in integrating fragmented
knowledge and clarifying that future directions should focus
on optimizing both the "mechanism-regional" dimensions.
For example, developing countries should prioritize building
localized early warning models rather than directly applying
This

perspective for theoretical deepening and policy design, but

developed country solutions. provides a new

further empirical verification is needed.
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Based on core theories of the education industry, this paper defines the core concepts of the institutional

and digital environments of the education industry. It compares and analyzes the differences in the
China-Belarus

ducati development models of the education industries in China and Belarus in terms of institutional systems and
education;

digital ecosystem construction. Combining the practical foundations of the education industry

Education industry; development in both countries, it proposes targeted development suggestions from the perspectives of

Digital environment self-optimization and bilateral cooperation, aiming to provide theoretical reference and practical paths for

model; the high-quality development and international cooperation of the education industries in China and
Belarus.
industry. The digital environment of the education industry
1.Definition and Current Status of the

refers to the digital ecosystem formed by the integration of
Institutional and Digital Environment of the

Education Industry

digital technology and the education industry. Its core
includes four dimensions: digital education infrastructure,

digital education resource supply system, educational digital

1.1.Definition of core concepts technology application framework, and educational data

governance rules. It is the core support for the

The education industry is a special sector that is

transformation and upgrading of the education industry in

demand-oriented, follows the laws of educational

development, and draws on business management concepts the knowledge economy era.

to achieve optimal allocation of educational resources. Its
connotation encompasses three core levels: concepts, 1.2.0verview of Current Development Status

institutions, - and - material - aspects. - Distinguished ~ from Globally, the education industry has become a fundamental

ordinary industries, the core characteristics of the education
industry are the unity of non-profitability and profitability,
and the coexistence of economic and cultural aspects; it is a
special field that combines public welfare and industrial
attributes.

Based on this, the institutional environment of the education
industry refers to the sum of formal and informal institutions
supporting the standardized operation of the education
industry, including policies and regulations, education
management systems, school entry mechanisms, market
operation rules, and cost-sharing systems. It forms the

underlying architecture for the development of the education

industry with a global and leading role in the national
economic system, forming two major development trends:
First, at the institutional level, countries are generally
building a development model that combines government
leadership with market participation, stimulating industry
vitality through market mechanisms while upholding the
public welfare nature of education; second, at the
technological level, digital transformation has become the
core direction for the development of the education industry,
and digital technology is comprehensively reshaping the
production, supply, and service models of the education

industry. Since China included education in the tertiary
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sector in 1992, and formally established its position as a

"leading, comprehensive, and fundamental knowledge
industry" at the Third National Education Work Conference
in 1999, the education industry system in China has been
continuously improved, forming a diversified
school-running pattern with public education as the main
body and private education developing in tandem. In terms
of digital environment construction, China has built the
world's largest digital education infrastructure system, with
the National Smart Education Platform connecting over
280,000 schools. The supply of digital education resources
and the level of technology application rank among the
world's best, and digital education has risen to a national
strategy.  Belarus  inherited the Soviet Union's
well-developed national education system and possesses
high-quality basic and higher education resources, with its
academic degrees recognized by over 100 countries
worldwide. In terms of the institutional environment, it has
upheld  the

state-coordinated public education. In recent years, it has

consistently dominant  position  of
steadily promoted market-oriented reforms in education,
introduced cost-sharing mechanisms in non-compulsory
education, and actively integrated into the Bologna Process,
constructing a dual-track international education system
connecting the CIS and the EU. In terms of the digital
environment, Belarus has completed basic network coverage
of universities nationwide, and the blended learning model
has been widely adopted. It has also achieved regional
resource sharing through the CIS Digital Education Alliance.
However, due to limitations in economic scale and
technology industry, there is still considerable room for
improvement in the depth of digital infrastructure coverage
and the development level of the local digital education

industry.

1.3.Digital Development Model of the

Education Industry

The institutional and digital environments of the education
industry have become crucial driving forces for educational
development

in contemporary society. Globally, the

education industry is  undergoing  unprecedented
transformation, particularly driven by institutional reforms
and digital transformation, resulting in diverse development
models across countries. Firstly, China's education industry

has made significant progress in both its institutional and

digital environments, becoming a model for global education
industry reform. At the institutional level, China's education
industry has formed a diversified school-running model
centered on government leadership and market participation.
The government not only clarifies the boundaries of the
education industry through laws and regulations but also
ensures its public welfare nature through policy support and
supervision, especially maintaining a bottom line of public
welfare in compulsory education. In non-compulsory
education, by introducing private education and market
mechanisms, China has further expanded the development
space and enhanced the vitality of the education industry.
Regarding digital education, China has established the
The

construction of the National Smart Education Platform and

world's largest digital education infrastructure.
the popularization and application of digital education
resources have further promoted the digital transformation
of the education industry. Especially in the application of
new technologies such as artificial intelligence, big data, and
cloud computing, the education industry is gradually shifting
from large-scale development to personalized and precise
development. However, despite significant progress in
China's education industry system and digital environment
development, several challenges remain. The uneven
distribution of educational resources, particularly in rural
and remote areas, remains a major pain point in educational
While the

investment in digital education infrastructure in rural areas,

development. government has increased
the overall urban-rural digital education gap persists.
Therefore, China needs to further promote the balanced
supply of digital education resources to address educational
equity. Furthermore, the legal framework and regulations
governing education data governance and intellectual
property protection need further improvement to ensure the
healthy development of digital transformation. For Belarus,
its education industry system and digital environment are
still in a phase of gradual development. Belarus's education
system remains predominantly public, with
government-dependent resource allocation and relatively
slow market-oriented reforms. Although the Belarusian
government has begun promoting market-oriented reforms
in education in recent years, encouraging private capital
participation, especially in non-compulsory education, the
scale and market share of private education remain small,
and market vitality has not been fully realized. Compared to

China, Belarus lags significantly behind in technological
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innovation and digital transformation within its education
industry, particularly in digital infrastructure development
and the supply of digital education resources, where
considerable room for improvement remains. While Belarus
has made some progress in the internationalization of
education, particularly through the Bologna Process and
educational cooperation with CIS countries, which has
enhanced its internationalization level, the development of
its digital education and international cooperation remain
limited to the regional level, and its global perspective has

not yet been fully opened.

2.Institutional and Digital Environment
Development Models of the Education Industry
in China and Belarus

2.1.Development Model of China's Education
Industry

At the institutional level, China has formed a development
model guided by top-level design, with multi-stakeholder
participation, and a balance between public welfare and the
market. First, through a series of laws and regulations such
as the Law on the Promotion of Private Education, the
boundaries and operating rules of the education industry
have been clearly defined, providing institutional guarantees
for its development. Second, the government-run school
model has been broken down, and private education now
covers all educational stages, becoming an important
component of the education industry. Third, the public
welfare nature of compulsory education is upheld, and a
cost-sharing mechanism has been established among the
government, families, and society in non-compulsory
education stages, balancing educational equity and industry
benefits. Fourth, China actively aligns with WTO rules on
education services trade, making cross-border education

services a significant growth point for the education

industry.

At the digital level, China has formed a development model
characterized by nationally coordinated construction,
diversified market supply, and deep technological

integration. First, the state has led the achievement of full
coverage of digital education infrastructure, with 100%
internet access in primary and secondary schools, thus
solidifying the hardware foundation for digital education.

Second, a digital resource system combining public welfare

and market supply has been built, with the national platform
offering massive amounts of free resources, and educational
technology companies forming a complete digital education
industry chain. Third, cutting-edge technologies such as
artificial intelligence and big data are widely applied to all
scenarios of teaching, evaluation, and management, driving
the transformation of the education industry from large-scale
to personalized. Fourth, the education data governance
system has been gradually improved, and a series of
regulations have been introduced to ensure the security and

compliant use of education data.

2.2.Development Model of the Education

Industry in Belarus

At the institutional level, Belarus has formed a development

model characterized by state-led coordination, steady
market-oriented progress, and a dual-track approach to
internationalization. Firstly, public education holds a
dominant position, with the state coordinating education
planning, funding, and curriculum design to ensure universal
access to basic education and free, inclusive education.
Secondly, market-oriented reforms are being implemented
gradually, with private education primarily concentrated in
vocational training and language education, although its
overall scale and market share are relatively low, indicating
room for further industrial development. Thirdly, a mature
system of school-enterprise cooperation has been established,
creating a deeply integrated industry-education talent
training mechanism based on domestic industrial needs.
Fourthly,

dual-track approach, maintaining the integrated education

internationalization of education follows a

system of the CIS countries while fully integrating into the

Bologna Process, demonstrating significant regional
characteristics.

At the digital level, Belarus has formed a development
model characterized by government-led construction,
regional cooperation and sharing, and steady application
implementation. First, digital education infrastructure
development is primarily government-funded, focusing on
universities and urban primary and secondary schools.
Infrastructure development in rural areas is still underway,
and the level of hardware equalization needs improvement.
Second, digital education resources are mainly supplied by
the government, with insufficient market-based product

supply. Local digital education companies are relatively
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small, and a complete industrial ecosystem has not yet been
formed. Third, digital technology applications focus on basic
teaching scenarios, and blended learning is widely adopted,
but the application of cutting-edge technologies such as
artificial intelligence in education is still in its early stages.
Fourth, digital education development is centered on
regional cooperation, with deep participation in the CIS
Digital Education Alliance and the introduction of EU
digital education standards and technical solutions. Local

technology R&D capabilities are relatively weak.

3.Recommendations for the Development of
Education Industry Systems and Digital
Environment in China and Belarus

3.1.Recommendations for the Optimization and
Development of China's Education Industry

First, continuously balance the public welfare nature of the
education industry with the boundaries of market-oriented
operation. Uphold the bottom line of public welfare in
compulsory education, regulate the operation of private
schools,

improve the cost-sharing mechanism for

non-compulsory education, and achieve a unity of
non-profitability and profitability. Second, improve the
digital governance system for education, accelerate special
legislation on education data security and intellectual
property rights for digital resources, establish an industry
standard system, and regulate the competitive order of the
digital education market. Third, promote the balanced
supply of digital education resources, increase investment in
digital infrastructure in rural and remote areas, and use
digital technology to address the problem of uneven
educational development. Fourth, deepen the international
institutional innovation of the education industry, align with
international rules on trade in education services, expand the
export of digital education products and services, and
enhance the international competitiveness of cross-border

education services.

3.2.Recommendations for Optimizing the
Development of Belarus's Education Industry

First, improve the market-oriented institutional system of the
education industry, learn from China's diversified school

reform experience, introduce incentive policies to encourage

social capital participation in school operation, relax
restrictions on private education access, and form a pattern
of complementary development between public and private
schools. Second, establish a digital infrastructure investment
mechanism for cooperation between the government and
social capital, accelerate the coverage of digital education
networks in rural areas, and address shortcomings in
hardware facilities. Third, cultivate a local digital education
industry ecosystem, encourage universities and technology
companies to jointly conduct technology research and
development and resource development, and create a
localized digital education product system. Fourth, expand
the space for international cooperation in education,
strengthen educational exchanges with Asian countries on
the basis of consolidating regional cooperation, optimize the
system for training international students, and create a

diversified international system.

3.3.Suggestions for the Development of
China-Belarus Bilateral Cooperation

First, establish a platform for institutional exchange in the
education industry between China and Belarus, and create a
regular exchange mechanism among education authorities,
universities, and research institutions to share experiences in
school reform and education governance, and deepen the
mutual recognition of academic qualifications and degrees
between the two countries. Second, deepen cooperation in
digital education technologies and resources. China will
share its mature experience in digital infrastructure and
platform construction, and the two countries will jointly
build a Chinese-Belarusian bilingual digital education
resource database and a joint digital education laboratory.
Third,

universities and enterprises in industry, academia, and

promote  collaborative  cooperation  between

research, and encourage universities and educational
technology companies in both countries to jointly build
cooperative bases in areas such as technology research and
development  and talent cultivation, achieving
complementary advantages. Fourth, create a brand for
China-Belarusian student education cooperation, optimize
the two-way student training system and scholarship policies,
launch joint training programs focusing on key areas of
cooperation between the two countries, and promote the

high-quality development of the student education industry.
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Conclusion

China has accumulated rich experience in institutional
innovation and digital transformation of its education sector,
particularly in the construction of digital education
infrastructure and the widespread application of resources,
where it possesses a relatively mature system. Belarus can
China's

reforms in the

learn  from experience, intensifying its

market-oriented education  sector,

encouraging the participation of social capital, and
promoting the rapid development of private and vocational
education. Simultaneously, Belarus should accelerate the
construction of digital education infrastructure, especially in
rural and remote areas, strengthening government-private
partnerships to improve the accessibility and coverage of
digital education resources.

Both

cooperation in the internationalization of education. China's

countries also have significant potential for
internationalization process in the education sector is already
in-depth, particularly in cross-border education services and
international student education, where it has accumulated
rich experience. Belarus's education system, on the other
hand, has a solid foundation for cooperation with European
and CIS countries. China and Belarus can promote in-depth
cooperation in digital education by jointly building digital
education platforms and sharing educational resources. In
terms of international student education, both countries can
improve the quality and level of internationalization by
optimizing the two-way student training system and

strengthening scholarship policies, thereby promoting
high-quality development of their respective education
sectors.

Both China and Belarus have their own advantages and
unique characteristics in the development of their education
sectors. China's education industry has taken the lead in
market-oriented reforms and digital transformation, but still

faces challenges such as educational equity and uneven

distribution of digital resources. Belarus, on the other hand,
has a strong foundation in international cooperation in
education and its public education system, but its
marketization and digitalization efforts need improvement.
Both countries can further promote the development of their
education industries and foster in-depth cooperation and
mutual benefit in the field of education by strengthening
institutional innovation, deepening cooperation in digital
education, and promoting the sharing of educational
resources. In the future, with the continued evolution of the
global education industry, China and Belarus will
undoubtedly play an increasingly important role in the
global education landscape, contributing their wisdom and

strength to the development of education worldwide.
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