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Abstract. In the era of digital economy, ICT has made unprecedented devel-
opment in the storage and processing capacity of data and information, and
promoted the construction of modern commercial circulation system. Based on
the Three-stage DEA and Malmquist index model, using the panel data of 11
provinces and cities in the Yangtze River economic belt from 2015 to 2020, this
paper makes a static and dynamic analysis of the efficiency of digital technolo-
gy enabled commerce and trade circulation in the Yangtze River economic belt.
The results show that digital technology significantly drives the development of
Commerce and trade circulation industry, and the overall change of total factor
productivity shows a fluctuating upward trend, which is mainly driven by tech-
nological progress, and there are certain differences between the upstream,
middle and downstream, and the difference is widening. In this regard, three
suggestions are put forward, including accelerating the construction of public
big data platform, strengthening the innovative leading role of digital technolo-
gy, and implementing the digital development strategy of differentiated busi-
ness economy.

Keywords: Three stage DEA model; Malmquist index; Digital technique;
Trade circulation efficiency

1 Introduction

In recent years, digital technology has become the most potential and dynamic emerg-
ing field in China. Its rapid development has injected new vitality and provided a new
direction for the commercial circulation industry. The advantages of the Yangtze
River Economic Belt in terms of resources, transport and other aspects have contrib-
uted to its development as one of the most dynamic regions in China, and General
Secretary Xi proposed at the symposium that the Yangtze River Economic Belt
should be given a new mission in terms of coordinated regional development and
innovation-driven development, so as to make it the main force leading the high-
quality development of the economy. It is of great significance to study whether the
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digital technology can enable the trade circulation industry to drive the rapid devel-
opment of the Yangtze River economic belt, and how the development differences of
trade circulation industry in different regions are.

2 Review of relevant literature

There are few relevant studies, which can be roughly divided into two categories: one
is the impact of digital technology on business circulation, Li Dengjin', Chang
Shangxin?, Chen Xiang?, Chen Xiaoli*found that the digital technology has a positive
impact on the development of urban trade and commerce circulation industry, Zhou
Lin et al’ pointed out the main mode of digital development of trade and commerce
circulation through the case study, and then put forward in the digital transformation
of the pains faced by the difficulties, which puts forward the recommendations. An-
other category is the study of the coordinated development of digital technology and
trade circulation, Qin Yang®, Ye Yueqing’ and Li Yezheng?® studied the regional data
and found that the overall synergy increased year by year and the local differences
were significant. Liu Ning® ’s study proved that the ecosystem of agricultural product
circulation platforms belongs to the typical mutually beneficial symbiosis mode be-
tween the ecosystem and the development of e-commerce.

It is generally believed that it is necessary for the commercial circulation industry
to transform to digital, but there are relatively few articles on the development effi-
ciency of the industry from the perspective of digital technology empowerment. In
view of this, this paper takes 11 provinces and cities covered by the Yangtze River
economic belt as an example, selects the Three-stage DEA and Malmquist model,
calculates and compares the development efficiency of the commercial circulation
industry, and hopes to provide reference for the government on how to coordinate the
coordinated development of the two and narrow the gap in the small region.

3 Modelling and selection of indicators

3.1  Three-stage DEA model
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3.2  Malmquist exponential modelling

The Malmquist index can be decomposed:
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3.3 Selection of indicators and data sources

Table 1. Input output index

Primary indi-

Secondary indicators Tertiary indicators
cators Y Y
Digital infrastructure construc- Long distance optical cable line
tion length
Development scale of digital Intemet penetration, software'mdus-
. try investment, telecom business
Input variables technology
volume
L . Number of subscrib d switch
Application degree of digital UMD OF SUDSCIILETS and Swite
: capacity of mobile phones at the end
terminal
of the year
Outpll;lte\slarla— Economic operation status Total sales of social retail goods

The input-output indicators are shown in Table 1. The data are from 11 provinces
and cities in the China Statistical Yearbook and the provincial and Municipal Statisti-
cal Yearbook from 2015 to 2020, which are calculated and decomposed using formu-
las (1) to (6), deap2.1 and front4.1 software.

4 Empirical analysis

4.1 Three-stage DEA static analysis of the development efficiency of the
trade and distribution industry

It can be seen from Table 2 that after the adjustment, there is still a big gap between
the development synergy effect of the upstream, middle and downstream digital tech-
nology and the commercial circulation industry. Jiangsu, Zhejiang and Shanghai have
always been at the forefront of efficiency, and are more advanced in the management
and technology of the commercial circulation industry. Hunan, Yunnan and Guizhou
are far lower than the average level of the Yangtze River economic belt, and the gap
is obvious.
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Table 2. Comparison of DEA results of the first and third phases

Combined efficiency Pure technical efficiency Scale efficiency
DMU - - -
TE1 TE3 or%enta— PTE PTE 0r1_enta— SE1 SE3 or%enta—
tions 1 3 tions tions
1.00 1.00 ) 1.00 1.00 ) 1.00  1.00 )
0 0 0 0 0 0
Shanghai 1.00  1.00 ) 1.00 1.00 . 1.00  1.00 )
Jiangsu 0 0 0 0 0 0
Zgzlllar.‘g 1.00 1.0 100 1.00 1.00 1.0
u 0 0 . 0 0 . 0 0 .
Down-
stream 097 097 1.00 1.00 0.97 097
average 8 2 ! 0 0 - 8 2 l
099  0.99 | 1.00 1.00 B 099 099 !
5 3 0 0 5 3
0.70 0.83 0.80 0.91 1 0.87 0.91
7 7 1 8 6 5 4 T
Jiangxi 090  1.00 N 100 1.00 ) 090  1.00 T
Hubei 2 0 0 0 2 0
Hunan
Midstream  0.71  0.85 1 0.81 0.92 N 0.87 091 t
average 5 2 6 8 6 8
0.77 0.89 0.87 0.94 1 0.88 0.94
5 6 T 5 8 4 4 T
1.00  0.98 I 1.00 1.00 ) 1.00 098 |
0 5 0 0 0 5
. 0.81 092 0.89 1.00 091 092
Chongqing 6 4 1 3 0 1 4 4 T
Sichuan
Yunnan 0.67 0.81 0.81 0.85 1 0.82 0.96
Guizhou 1 8 1 4 1 4 1 T
upstream
average 0.67 0.84 1 082  0.87 N 0.81 095 t
2 0 7 8 2 7
0.79  0.90 1 0.88 095 1 0.88 095 '
0 9 4 0 8 7
on average 0.85 0.93 0.91 0.96 1 0.92 0.96
verag 3 3 ! 9 6 2 5 !

Regionally, the average efficiency ranking is still lower reaches>upper reach-
es>middle reaches. The average efficiency of trade circulation in the upper and mid-
dle reaches of the Yangtze River has improved, but the gap with the lower reaches is
still obvious, and the external environment needs to be reasonably improved.
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4.2  Dynamic analysis of the Malmquist index
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Fig. 1. Plot of changes in Malmquist index of efficiency of trade flows

Total factor productivity increased at an average annual rate of 1.2%. In Figure 1,
from 2015 to 2018, the index was less than 1, in a backward state, and began to im-
prove in 2018.

5 Summary and recommendations

The study found that the development efficiency of commercial circulation industry
was significantly affected by digital technology. The regional development is uneven,
and the efficiency ranking is: downstream>upstream>midstream, the difference is
large and expanding. The change trend shows that the change of total factor produc-
tivity shows a fluctuating growth trend of first rising and then falling, and then rising
and then falling, which is mainly driven by technological progress.

First of all, we should speed up the construction of public big data platform, pro-
vide data support and services for the upstream and downstream industries of the
trade circulation industry, break down the data barriers, connect the upstream and
downstream of the supply chain, and realize the real sense of data circulation.

Secondly, we should strengthen the innovative leading role of the digital economy
and improve the technical level of the commercial circulation industry. Commercial
circulation enterprises should actively embrace digital technologies such as block-
chain, and scientifically and reasonably implement the digital transformation of pro-
duction, sales, storage and other links.

In addition, we should implement the digital development strategy of differentiated
commercial economy. The downstream should promote the large-scale development
of the commercial circulation industry on the basis of the original digitalization, and
the resources can be appropriately inclined to the middle and upper reaches.
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