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Abstract - With rapid economic development and the continuous

improvement of residents’ living standards, ice and snow tourism, winter sports and
related industries have gained increasing public attention, driving the rapid
expansion of the ice and snow economy. This paper investigates the spatiotemporal
development and driving factors of new quality productivity in China’s ice and snow
economy. The findings show that: (1) The overall development of China’s ice and
snow economy has maintained a steady growth momentum; (2) Intra-regional
difference constitutes the primary source of the overall disparity in the development
of new quality productivity within the ice and snow economy; (3) Natural resource
endowment, public transport accessibility represented by bus quantity, and the
urbanization process are core positive driving factors. Regional heterogeneity exists
to a certain extent, while the development trends of most regions are generally
consistent with the national pattern.
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IMPOCTPAHCTBEHHO-BPEMEHHBIE 3BOJIFOIIMOHHBIE

OCOBEHHOCTH U ®AKTOPHI BJIIMSIHUS PA3BUTUS HOBOM

KAYECTBEHHOM IMTPOU3BOJAUTEJIBHOM CUJIbI B JIEJSIHO-
CHEXXHOM SKOHOMMKE KHUTAS

Annomayusn:. bnazooaps cmpemumenbHoMy IKOHOMUYECKOMY PA3GUMUIO U
NOBLIULEHUIO KAYeCmB8a HCUZHU HACENeHUS IeOSIHO-CHEIN’CHBI MYPUSM, 3UMHUE 8UObL
CHOpmMa U cmedcHbie Ompaciu NOCMeneHHo NPUBIEKAIOm WUpoKoe 0ouecmeeHHoe
BHUMAHUe, CnOCOOCMBYST OUHAMUUHOMY DOCMY JI€OSHO-CHEN’CHOU IKOHOMUKU. B
cmamve  AHATUZUPYIOMCA  OCOOEHHOCMU — pA36UmMus — HOBOU  KAYeCmEeHHOU
NPOU3B0OUMENbHOU CUNbL 8 JIeOAHO-CHEeNCHOU dKoHomuke Kumas. Ilonyuennvie
pe3yibmamsl noxasvigarom, umo: (1) pazeumue 1€0AHO-CHENHCHOU IKOHOMUKU
Kumas HOoCUum YCMOUYUBbIU noCmynamenbHbl xapaxkmep; (2)
BHYMPUPECUOHATIbHbIE  DA3IUYUSL  SAGTAIOMCA  OCHOBHBIM UCMOYHUKOM obujell
ougepenyuayuu ypoeHs pazeumus HOB0U KAYeCMBEHHOU NPOU3BOOUMENbHOU
CUbl 8 J1e0AHO-CHENCHOU IKOHOMUKe, (3) npupoomvie pecypcuvl, KOIU4ecmeo
aemoOyCHO20 MpAHCNOpmMAa U memMnvl YPOAHU3AYUU BbICHYNAIOM  KIIOYE8bIMU
NONIOHCUMENbHBIMU  (haKkmopamu  6IusAHUs Ha OaHHoe paszsumue. TenoeHyuu
pazeumusi OMOEeIbHbIX PeCUOHO8 8 YelOM COOMBEemMCm8Eyom 00ueHayuOHaIbHbIM
MEHOeHYUsAM, NpU  dMOM  HAOAOOAIOMCS  ONpedelieHHble  PeCUOHAIbHbIE
ocobennocmu.

Knwueswie cnoea: nosas kauecmeennas npouaeoc)umeﬂbﬁaﬂ cuiaa, J1€O0SIHO-

CHEINCHAA DKOHOMUKA, d)aKWZOpbl GIIUAHUA

1 Introduction
Since China successfully won the bid to host the 2022 Winter Olympics in
2015, the government has provided strong policy support for the development of

new productivity in the ice and snow economy. Several policies have been
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introduced, such as the Development Plan for Ice and Snow Sports (2016-2025) and
the National Plan for Ice and Snow Facilities Construction (2016-2022). In the
"post-Winter Olympics era," ice and snow tourism, winter sports, and ice and snow
manufacturing have achieved rapid growth, driving the development of new
productivity in the ice and snow economy. With rising living standards and the
popularization of the Winter Olympics, public interest in ice and snow tourism and
sports has steadily increased, leading to growing demand for related tourism and
sports equipment. However, the development of the ice and snow economy still faces
regional imbalances. While the Beijing Winter Olympics has brought a golden
opportunity for rapid growth, the development of new productivity in the ice and
snow economy also faces numerous challenges in the post-Olympics period.
Therefore, studying the factors influencing new productivity in China's ice and snow
economy is essential to seizing these historic opportunities in the post-Winter
Olympics era.

Academic research on the development of new productivity in the ice and
snow economy has vyielded substantial results, primarily focusing on three
areas:(1)Construction of an indicator system for new productivity development.
Scholars have built a composite indicator system for new productivity in the ice and
snow economy, based on three dimensions: new-type laborers, new-type labor
resources, and new-type labor objects!*l. Methodologically, researchers have
employed literature reviewl¥, logical analysis®, and the entropy-weight TOPSIS
method(®! to analyze the current state of new productivity in China's ice and snow
economy. The entropy-weight TOPSIS method, in particular, provides an objective
measurement of the productivity development level.(2)Analysis of the spatial-
temporal evolution patterns. Researchers are examining regional differences,
industrial structures, and development status within the ice and snow economy in
China. (3)Study of the driving factors influencing new productivity. Current studies
predominantly use regression analysis, panel data models, and other econometric

methods to investigate how economic development levels, household income, ice
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and snow tourism, and other factors impact the development of new productivity in
the ice and snow economy.

In summary, while research on the development of new productivity in the ice
and snow economy has a theoretical foundation, studies on the factors influencing
its development in China remain at an early stage. Building on previous theoretical
foundations, this study first constructs an indicator system for assessing new
productivity in China’s ice and snow economy. It then employs the entropy-weight
TOPSIS method to measure productivity development levels, and introduces the
Theil index and its decomposition to explore regional disparities. Innovatively, this
study applies a panel Tobit regression model to analyze the factors influencing the
development of new productivity in China's ice and snow economy.

2 Research methods

2.1 Construction of Evaluation Index System for the Development of New
Productivity of China's Ice and Snow Economy

Guided by the concept of new development, this study constructs an
evaluation indicator system by referencing previous research on the development of
the ice and snow economy and incorporating the connotations of new productivity
development. Ultimately, the system is structured around three dimensions: new-
type laborers, new-type labor resources, and new-type labor objects, resulting in an
evaluation system for the development of new productivity in China's ice and snow
economy with 14 secondary indicators.

Tab.1
Evaluation index system for New Quality Productivity development of

China’s ice and snow economy

Indicator Layer System Layer Direction
New Quality The number of ski resorts +
Laborers The number of travel agencies +
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Ice and snow manufacturing enterprises +

Employees in ice and snow tourism industry +

The number of star rated hotels +

Science and technology expenditure +

The proportion of the tertiary industry to GDP +

New Quality _

The actual amount of foreign investment used +
Means of

Labor The actual urban road area at the end of the year +

The number of foreign-invested enterprises in large-
+
scale industrial enterprises

Harmless treatment rate of household waste +

New Quality Industrial sulfur dioxide emissions -
Objects of

L abor Centralized treatment rate of sewage plants +

Industrial smoke and dust emissions -

2.2 Tobit regression model

This study employs the Tobit model and uses panel data from 30 Chinese
provinces spanning 2015 to 2021 to analyze the driving factors in the development
of new productivity within China's ice and snow economy. A Tobit regression model
Is established to examine these driving factors, with the final regression results
calculated using Stata 17.0 software. The specific formula for the Tobit regression

model is as follows:

yi= Z]i BByt (L
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In the formula, y*; represents the dependent variable, which is the entropy-
weighted TOPSIS composite score for new productivity development in the ice and
snow economy. X represents the independent variables, j is the number of
influencing factors, g; denotes the coefficients of the independent variables, Sy is the
constant term, and x; represents the random error term.

3 Conclusion and Analysis

3.1Time Series Analysis

It is evident that: From 2015 to 2021, the development of the ice and snow
economy across provinces has shown significant differentiation. Some provinces,
such as Heilongjiang, Guangdong, and Jiangsu, have consistently maintained high
levels of development with higher average scores, indicating strong momentum in
the ice and snow economy. In contrast, other provinces, such as Qinghai, Ningxia,
and Guizhou, have remained at lower levels, showing relatively slower development.
For most provinces, the ice and snow economy index exhibited an upward trend
before 2019, likely due to increased public attention to ice and snow tourism and
sports. However, from 2019 to 2021, some provinces experienced a decline, possibly
due to the impact of the COVID-19 pandemic, particularly on the tourism sector.

3.2 Spatial Sequence Analysis

Heilongjiang in the Northeast region ranks first due to its abundant ice and
snow resources and stable development. While Liaoning and Jilin also maintain a
certain level of ice and snow economic activity, they significantly lag behind
Heilongjiang and show a gradual decline, with Liaoning's score dropping from
0.25723in 201510 0.19859 in 2021, potentially due to resource depletion or changes
in industrial priorities. In the East region, Jiangsu ranks second with strong and
sustained growth, followed by Shandong, Zhejiang, and Shanghai, which also show
active ice and snow economic development, reflecting the region's solid foundation.
Guangdong in the South region performs exceptionally well, ranking third,
highlighting its strong market demand and consumption capacity. However,

Guangdong's ice and snow economic development significantly outpaces that of
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Guangxi and Hainan, indicating considerable internal disparities. Hebei in the North
region ranks sixth, showcasing its potential for ice and snow economic growth. In
contrast, the Southwest and Northwest regions lag behind, with most provinces
ranked lower, likely due to differences in resource availability and economic
foundations. Overall, significant regional disparities exist in China’s ice and snow
economic development, with economically advanced and resource-rich provinces
performing better, while resource-constrained regions face challenges. Enhancing
regional cooperation and optimizing resource allocation will be crucial for achieving
balanced and high-quality development of the ice and snow economy.

3.3 Analysis of Driving Factors

3.3.1 Influencing Factors Setting

This study utilizes the entropy-weight TOPSIS method to calculate the
comprehensive development level of China's ice and snow economy from 2015 to
2021, with scores ranging between [0,1]. The calculated comprehensive score of
new productivity development in the ice and snow economy is used as the dependent
variable y. Key explanatory variables include research and development investment,
natural resources, transportation conditions, economic level, and urbanization
progress. To make these abstract variables measurable, specific indicators are
selected: scientific and technological expenditure for research investment, the
number of ski resorts for natural resources, the number of buses per capita and traffic
density for transportation conditions, per capita income and per capita GDP for
economic level, and urbanization rate and urban population size for urbanization
progress.

3.3.2 Regression Results Analysis

The number of buses per capita, and urbanization progress have a significant
positive impact on the development of new productivity in the ice and snow
economy at the national level, while per capita income has a significant negative
effect. Regionally, in the Northeast, natural resources and urbanization levels

positively influence new productivity development, with regression coefficients of
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0.00345 and 0.0795, both significant at the 1% level. The Northeast's abundant ice
and snow resources and high urbanization levels substantially contribute to the
growth of ice and snow tourism, sports, and manufacturing. However, traffic density
and per capita GDP are not significant factors, indicating their limited impact on the
region’s productivity development. Negative coefficients for per capita income and
urban population size, significant at the 1% and 5% levels, suggest these factors
hinder development. Research investment and the number of buses per capita also
have negative coefficients but are not significant. In the East region, research
investment and per capita GDP significantly drive new productivity development,
both significant at the 5% level. This is likely due to the region's advanced research
capabilities, high investment in ice and snow industries, and strong economic
foundations, which collectively enhance productivity. However, natural resources,
the number of buses per capita, and urban population size do not significantly
influence productivity in this region. To further promote the development of the ice
and snow economy, the East region should focus on increasing investment in ice and
snow resources, improving public transportation, and accelerating urbanization.

4 Conclusion

Based on panel data from 30 Chinese provinces between 2015 and 2021, the
main conclusions are as follows:

(1) From 2015 t0 2021, China’s ice and snow economy showed steady overall
growth, though significant disparities remain among provinces. Heilongjiang leads
significantly, while provinces such as Qinghai, Gansu, Ningxia, Shanxi, Guizhou,
and Guangxi exhibit lower levels of development. (2) During this period, the overall
disparities in the development of new productivity in the ice and snow economy
have gradually narrowed, but intraregional differences vary. The South region
exhibits the largest internal disparities, while the Central region has the smallest. (3)
Natural resources, the number of buses per capita, and urbanization progress have

significant positive impacts on the development of new productivity in the ice and
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snow economy nationwide, whereas per capita income shows a significant negative
effect.
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