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Abstract 
The continuous penetration and deep integration of the digital economy into various 
industries of the national economy has become an important factor driving the rise of 
the global value chain. Based on the country-industry level, this paper examines the 
impact mechanism and effect of ICT development level on the status of global value 
chains. The research shows that the level of ICT development has significantly improved 
the status of the global value chain. After a series of robustness tests, the conclusion still 
holds. Further analysis shows that the level of ICT development affects the status of the 
global value chain mainly by promoting the construction of ICT infrastructure and 
improving the ICT innovation environment. From the perspective of factor-intensive 
industries, technology-intensive industries are more sensitive to the level of ICT 
development; from the perspective of economic income levels, economies with higher 
income levels have a greater role in promoting ICT development in the global value chain. 
The findings of this paper have important policy implications for China to further 
implement market-based environmental regulation in the field of environmental 
governance. Our paper provides timely implications and potentially actionable insights 
for countries facing similar concerns. 
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1. Introduction 

Information and Communications Technology (ICT) is a technology and service for accessing, 
storing, processing, transforming and disseminating information, and it is a product of the 
integration of information technology and communications technology. With the rise of the 
"digital economy" worldwide and the development of network technologies such as the 
Internet, mobile communication networks, and the Internet of Things, ICT plays a huge role in 
promoting global economic and trade growth, scientific and technological progress, and 
productivity improvement, and more and more countries around the world have made it a 
leading industry for development in recent years, viewing it as a means to improve In recent 
years, more and more countries around the world have made ICT a leading industry for 
development and regarded it as an important force for improving comprehensive national 
power and international discourse. 
Since the 1980s, the rise of Global Value Chain (GVC) has greatly changed the global production 
pattern and the nature of trade. With the rapid development of the new generation of 
information and communication technology and the promotion of the new generation of 
industrial revolution, the digital economy has emerged since North America and has since 
started to take off worldwide. In the context of the global economic recession overlaid with the 
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impact of the epidemic, the digital economy has become an important grasp to promote 
economic recovery and reshape new national advantages. ICT development is an important 
part of the digital economy, and is also the material and technical basis for promoting the 
digitization of industries. ICT development level has a good spillover effect and can significantly 
promote the upgrading of related industries, thus helping the country to climb up the global 
industrial chain. 
As we can see, the level of ICT development is a major trend in the "Internet+" era, and more 
and more countries regard ICT as an important engine to drive economic and trade 
transformation and upgrading in the new generation of technological revolution, and as one of 
the criteria to measure the overall strength and international status of the country. The above 
fully illustrates the important research value of studying the international competitiveness of a 
country's ICT development level, which is of great significance for further analysis of its 
promotion of global value chain upgrading. 
Since there is no consensus on the definition of ICT development level, the existing studies on 
ICT development level are mainly measured by the ICT comprehensive development level 
indicators: the number of Internet sites; the number of corporate email addresses, corporate 
Web sites or whether a company has a microblog to measure the enterprise and the Internet 
user index as a proxy variable for ICT development level [1], [2]. 
In addition to this, scholars have included ICT infrastructure level indicators in their analysis[3], 
[4]. Liu and Nath [5] examined the impact of ICT development on international trade by using 
information technology investment, Internet bandwidth, number of broadband subscriptions, 
and number of Web sites as ICT development level indicators . The current literature on the 
level of ICT development focuses on the macro level and micro level. Freund and Weinhold[1], 
Clarke and Wallsten[2], Meijers[6] have found that the development of the Internet can 
significantly contribute to the growth of trade in goods and services. Abeliansky and Hilbert [4] 
argue that both ICT quality and quantity enhancements boost international trade, with ICT 
quantity contributing more to developing countries and ICT quality contributing more to 
developed countries. Liu and Nath [5] examined the impact of ICT infrastructure level and ICT 
adoption on international trade using information technology investment, Internet bandwidth, 
number of broadband subscriptions, and number of Web sites, respectively ; at the micro level, 
Bloom et al.[7] found that ICT development facilitates firm growth from the perspective of firm 
organization . Lashkari et al. [8] found that the rise of information technology (IT) reshaped the 
market share of firms and significantly benefited large firms. Further, Autor et al. [9] found that 
the development of digital technology benefited a few frontier firms with significant inter-firm 
heterogeneity. 
Although no clear definition of GVC location is given by the academic community. However, the 
location measurement of GVCs is still a major part of the research on GVCs. The location of GVCs 
is mainly measured in terms of average transmission step, upstream and downstream degrees, 
value added transmission step and production length. Dietzenbacher et al [10] proposed to 
measure the distance between industrial sectors in a production network system in terms of 
average transmission step. This method defines the transfer step length based on the number 
of transactions or stages between industries in the product transfer process. According to Wang 
[11], a country's position in the global value chain is represented by the ratio of the forward 
production length to the backward production length]. Production length is defined as the 
average number of production stages in the process from the original input in one country's 
industry sector to the final product in another country. The paper is based on Koopman's 
decomposition method, which decomposes the production length into purely domestic parts, 
Ricardian trade and global value chain related parts. Based on the above ideas of average 
transfer steps, value added transfer steps and production perspective, Muradov [12] proposes 
a more integrated analytical framework for the location of global value chains, arguing for the 
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equivalence of the definition of transfer steps based on output and value added, and 
decomposing the production length into intermediate goods production stages, final goods 
production stages, and even distinguishing between cross-border intermediate goods 
production stages and cross-border final goods production stage. 
Compared with previous studies, this paper will expand on the following aspects: first, this 
paper uses principal component analysis to measure specific indicators of national ICT 
development level. Second, this paper analyzes the impact mechanism of ICT development level 
on global value chain status from two channels: ICT infrastructure and ICT innovation 
environment. Third, this paper analyzes the heterogeneity of ICT development level on global 
value chain position based on industry characteristic segmentation and country income level. 

2. Institutional Background and Theoretical Analysis  

2.1. Institutional Background 
As early as 2010, Germany's "National High-Tech Strategy 2020" plan identified ICT as a key 
area of development for German manufacturing and "Industry 4.0". In 2012, the United States 
launched the National Strategic Plan for Advanced Manufacturing, which aims to consolidate 
the development of ICT and to find similar support for the "smart planet". In 2012, the U.S. 
launched the National Strategic Plan for Advanced Manufacturing, which aims to consolidate 
ICT development and find high-end industries that will support future economic development, 
such as the "smart planet". Japan is also one of the earlier countries to develop ICT. In recent 
years, the Japanese government has introduced a series of strategic ICT plans to develop the 
following areas: intelligent transportation, smart grid, digital smart home appliances and 
automotive industry, intelligent robots and flexible manufacturing systems, low-cost, low-
energy, miniaturized supercomputers, etc. The Japanese government will promote the 
development of key areas while making full use of ICT to further improve the quality of national 
life. 
China has also launched ICT development-related policies one after another - the Information 
and Communication Industry Development Plan (2016-2020), which is a necessary way to 
implement the network power strategy and lay a good policy cornerstone to promote the 
sustainable and healthy development of the information and communication industry. At the 
same time, "Made in China 2025" has made special deployments to deepen the application of 
the Internet in the manufacturing field and strengthen the construction of Internet 
infrastructure, and clearly requires vigorous promotion of the strategic development of a new 
generation of information technology, high-end equipment, new materials and biomedicine. 
While consolidating China's status as a major manufacturing country, it accelerates the 
integration of information and communication technology with manufacturing industry, 
enhances the level of informationization of manufacturing industry, and further realizes 
digitalization, intelligence and networking of manufacturing industry. 

2.2. Theoretical Analysis 
The upgrading of a country's value chain relies on higher value-added economic activities such 
as new products, services, and channels, the essence of which lies in a country's increased focus 
on innovation, enabling the evolution of low value-added firms to higher value-added. The 
improvement of digital infrastructure has a positive contribution to the upgrading of a 
country's GVC position. In addition, the creation of ICT innovation environment is conducive to 
breaking the spatial and geographical distance restrictions on international trade and reducing 
the transportation costs of digital products and services. In addition, the improvement of ICT 
development level is conducive to the free flow of data and instant information sharing, an 
effect that effectively reduces the information asymmetry between different trade links in the 
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value chain, improves the accuracy and efficiency of information matching, and compresses 
information costs. Therefore, the level of ICT development can drive a country to climb up the 
global value chain by creating a differentiated competitive advantage in the field of value 
creation. 
Of course, the construction of digital infrastructure and the creation of ICT innovation 
environment are manifested to enhance the global value chain position through the 
transformation and absorption of technological innovation and the value acquisition of 
knowledge spillover. Specifically, the upgrade of ICT development level widens the channel of 
knowledge transfer and information sharing, thus rapidly enhancing the quality and scale of 
highly qualified human capital. This channel facilitates a country's inflow of highly skilled labor 
to the high-end processing and manufacturing segments and advanced production sectors of 
the GVC network species. In this process, a country can exploit the productivity and competitive 
advantages of the highly qualified labor force group, which not only accelerates the domestic 
industrial restructuring but also satisfies the matching needs of achieving the quality and scale 
of human capital climbing up the global value chain. 

3. Model Setup, Variables and Data 

3.1. Model Setup 
This paper constructs a panel data model of the impact of industry ICT development level on 
global value chain position as follows: 
 

cit 0 1 cit 2 c i t citg c=α +α ict +α ontrols+v +v +v εvc +                                               (1) 

 
Where the subscripts c, i and t are country, industry and year, respectively. denotes the global 
value chain division of labor status index of country c industry i in year t; ict denotes the ICT 
development level of country c industry i in year t; Controls represent the control variables. 𝑣 , 
𝑣  and 𝑣  denote country, industry, and time fixed effects, respectively is the random error term. 

3.2. Variable Description 
3.2.1. Global Value Chain Division of Labor Status Index (GVC) 
Wang et al. [11] used production length to measure the average number of production stages 
experienced by a country's industry from initial product input to final product absorption, and 
examined the change in the location of the world's major economies and their industry sectors 
under the GVC production division of labor system by constructing the GVC location index (gvc), 
which is the relative distance of a country's industry to the two ends of the global value chain 
based on the ratio of forward-linked production length (Plv_GVC) to backward-linked 
production length (Ply_GVC) accounted for by the following equation. 
 

𝑔𝑣𝑐 =                                                                     (2) 

 
It can be seen that the larger the GVC status index is, the closer it is to the upstream of the value 
chain, and the higher the value chain status it occupies accordingly. 
3.2.2. Industry ICT Development Level (ICT) 
In this paper, the industry ICT development level indicators measured based on the full 
consumption coefficient method are used as the core explanatory variables, i.e. ict. Among them, 
the weighted indicators include: the share of high-tech exports (as a percentage of 
manufactured goods), ICT product exports (as a percentage of total product exports), ICT 
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service exports (as a percentage of total service exports), the number of international 
applications for PCT in ICT as a percentage of PCT of total international applications, the 
proportion of ICT service exports, the government online service index government 
information disclosure and network participation, etc. 
3.2.3. Description of Other Control Variables 
Industry size (scale) is expressed by total industry output; industry output per capita (prod) is 
expressed by the ratio of total output of each industry to the number of employees in each 
industry; economy characteristics variables:foreign direct investment (fdi) is expressed by 
foreign direct investment flows as a share of GDP; natural resource factor endowment (res) is 
measured by natural resource rents as a share of GDP (nr). Labor endowment (lpr) is measured 
by the natural logarithm of the labor force participation rate. 

3.3. Data Source 
In this paper, 56 industries in 42 major economies around the world are used as the sample for 
the period 2007-2014. The data used to measure the global value chain division of labor are 
from the World Input-Output Database (WIOD2016). The data used to construct a 
comprehensive measure of national ICT development levels were obtained from the World 
Economic Forum (WEF), the International Telecommunication Union (ITU), and the World 
Bank (WB) databases. Data on other variables such as:the number of people in the industry 
workforce, the number of people employed in the industry, and the amount of total industry 
output were obtained from the World Input-Output Database for Socioeconomic Accounts 
(WIOD-SEA), data on foreign direct investment were obtained from the UN Comtrade database, 
and data on natural resource rents, GDP, and labor participation rate were obtained from the 
World Bank database. The descriptive statistics table of the main variables is shown in Table 1. 
 

Table 1. Descriptive statistics of main variables 
VarName Obs Mean SD Min Max 

gvc 18816 0.9496 0.2976 0.0000 1.7800 
ict 18816 0.7379 0.4405 0.0000 7.8448 

scale 18816 0.0797 0.7087 0.0000 30.2743 
prod 18816 0.0193 0.2122 0.0000 13.5843 

fdi 18816 0.0266 0.0407 -0.0297 0.3064 
Res 18816 0.1892 0.3212 0.0000 1.8731 
Lpr 18816 0.7076 0.0637 0.4863 0.8292 

4. Empirical Results and Analysis 

4.1. Baseline Regression Results and Analysis 
According to equation (1), we estimate the impact of industry ICT development level on GVC 
status by adding a triple fixed effects model with country, industry and year. In the regression 
process, we use the core variable, i.e., ICT development level, as the base variable to verify its 
non-linear relationship with the explanatory variables, and then gradually add other control 
variables to ensure more stable regression results. The results of the baseline regression are 
shown in Table 2. As can be seen, column (1) includes only the ICT development level (ict) as 
the explanatory variable, and the results show that its coefficient estimates are positive and 
there is a facilitative effect on the value chain status at 1% significance level. After adding the 
control variables in columns (2) to (6) in turn, the coefficient of ICT development level always 
shows good significance, indicating that the industry ICT development level can effectively 
drive the global value chain status to the higher end. 
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For the control variables, the estimation results in columns (2) to (6) show that each variable 
is relatively stable in the regression, which reflects the reasonableness of the econometric 
model to some extent. Among them, the estimated coefficient of industry size (scale) is always 
positive, which implies that the expansion of industry size has a facilitating effect on the 
upgrading of the value chain of each industry; the estimated coefficient of industry output per 
capita (prod) is always positive, which indicates that the output per capita of each industry has 
a significant impact on the global value chain status of manufacturing industry, which is 
consistent with the findings of existing literature and in line with our expectation. The 
estimated coefficient of foreign direct investment (fdi) is always significantly positive, 
indicating that the development of fdi is conducive to improving the financing constraints in 
the process of upgrading the industry's GVCs; the estimated coefficient of natural resource 
factor endowment (res) is significantly positive, indicating that countries richer in natural 
resources are more attractive for investment, thus gaining support at the technological and 
other levels and upgrading their country's position in the GVCs position in the global value 
chain. The labor endowment (lpr) coefficient estimate is significantly positive, and a country's 
labor endowment significantly promotes outward FDI to that country, thus enhancing its 
position through information access. 
 

Table 2. Baseline regression results 
 (1) (2 (3) (4) (5) (6) 
 gvc gvc gvc gvc gvc gvc 

ict 0.0110*** 0.0107*** 0.0107*** 0.0109*** 0.0109*** 0.0109*** 
 (0.0030) (0.0030) (0.0030) (0.0030) (0.0030) (0.0030) 

scale  0.0218** 0.0202** 0.0202** 0.0203** 0.0203** 
  (0.0091) (0.0086) (0.0086) (0.0086) (0.0086) 

prod   0.0483** 0.0482** 0.0483** 0.0483** 
   (0.0239) (0.0239) (0.0239) (0.0239) 

Fdi    0.0685*** 0.0666*** 0.0672*** 
    (0.0219) (0.0221) (0.0218) 

res     0.0192*** 0.0183** 
     (0.0070) (0.0073) 

Lpr      0.0299 
      (0.0555) 

_cons 0.9414*** 0.9399*** 0.9391*** 0.9372*** 0.9336*** 0.9126*** 
 (0.0022) (0.0023) (0.0024) (0.0025) (0.0029) (0.0391) 

N 18816 18816 18816 18816 18816 18816 
adj. R2 0.509 0.511 0.512 0.512 0.512 0.512 

Year FE Yes Yes Yes Yes Yes Yes 
Country FE Yes Yes Yes Yes Yes Yes 
Industry FE Yes Yes Yes Yes Yes Yes 

Standard errors in parentheses* p < 0.1, ** p < 0.05, *** p < 0.01. 

4.2. Robustness Test 
4.2.1. Extreme Values Treatment 
In order to avoid possible bias of the results from extreme values, this paper conducts two-way 
tailing of the core explanatory variable ICT development level (ict) at 1% and 5% levels, 
respectively, and the results in column (1)(2) in Table 3 show no significant change in the 
coefficient magnitude and significance level of ICT development level. This indicates that the 
findings of this paper are still robust after removing outliers. 
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4.2.2. Endogeneity Treatment 
The ordinary standard error defaulted the nuisance terms to be independently and identically 
distributed, without considering the possible heteroskedasticity and autocorrelation. When 
there is heteroskedasticity or autocorrelation in the perturbation terms, which violates the 
sphericity assumption, the estimates are still unbiased and consistent, but the t-test and F-test 
are no longer valid, resulting in possible bias in the statistical tests of coefficients and models, 
and heteroskedasticity or autocorrelation problems. Unlike the industry-level clustering robust 
standard errors of the benchmark regression, columns (3)(4) in Table 4 use country-level 
clustering robust standard errors to overcome the potential bias of statistical tests due to 
autocorrelation and heteroskedasticity. Columns (3)(4) in Table 4 show the country-level 
clustering standard errors with and without the inclusion of control variables, respectively, 
indicating that the error terms are allowed to be correlated within different levels, but not 
between clustering levels. Based on the empirical results in column (3)(4), it is clear that the 
level of significance of the core explanatory variable ICT development is lost along with the 
increase in the clustering dimension, even at the highest country level, which is still significant 
at the 10% level, further indicating the robustness of the benchmark results. 
 

Table 3. Robustness test 
 (1) (2 (3) (4) 
 Extreme values Clustering - Country 
 gvc gvc gvc gvc 

ict 0.0111*** 0.0114*** 0.0110* 0.0109* 
 (0.0032) (0.0034) (0.0061) (0.0062) 

scale 0.0203** 0.0203**  0.0203*** 
 (0.0086) (0.0086)  (0.0019) 

prod 0.0482** 0.0482**  0.0483* 
 (0.0239) (0.0239)  (0.0263) 

Fdi 0.0675*** 0.0671***  0.0672 
 (0.0217) (0.0217)  (0.0478) 

res 0.0184** 0.0183**  0.0183 
 (0.0073) (0.0073)  (0.0200) 

Lpr 0.0283 0.0270  0.0299 
 (0.0554) (0.0554)  (0.1085) 

_cons 0.9135*** 0.9144*** 0.9414*** 0.9126*** 
 (0.0390) (0.0390) (0.0045) (0.0763) 

N 18816 18816 18816 18816 
adj. R2 0.512 0.512 0.509 0.512 

Year FE Yes Yes Yes Yes 
Country FE Yes Yes Yes Yes 
Industry FE Yes Yes Yes Yes 

Standard errors in parentheses* p < 0.1, ** p < 0.05, *** p < 0.01. 

5. Further Discussion 

5.1. Mechanism Testing 
As mentioned in the previous theoretical analysis, the level of ICT development may improve 
the GVC position through two ways: ICT infrastructure construction and ICT innovation 
environment improvement. 
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5.1.1. ICT Infrastructure Construction 
The level of ICT development promotes the upgrading of GVCs through ICT infrastructure 
construction. To test whether this transmission mechanism holds, this paper selects fixed 
broadband penetration, mobile broadband penetration, secure web server coverage, mobile 
network coverage, Internet user base, and ICT development index as first-order indicators, and 
uses principal component analysis and complete consumption coefficient method to derive ICT 
infrastructure construction indicators for each industry. Table 4 reports the corresponding 
regression results. Column (1)(2) tests the impact of ICT infrastructure development on GVC 
status, and the results show that ICT infrastructure development promotes the upgrading of 
GVC status regardless of controlling for other influencing factors. Therefore, the level of ICT 
development is effectively verified through the impact of ICT infrastructure construction on 
GVC status. 
5.1.2. ICT Innovation Environment Improvement 

Table 4. Mechanism test 
 (1) (2 (3) (4) 
 gvc gvc gvc gvc 

ict_infra 0.0131*** 0.0129***   
 (0.0035), (0.0035)   

ict_inem   0.0085*** 0.0084*** 
   (0.0023) (0.0023) 

scale  0.0203**  0.0203** 
  (0.0086)  (0.0086) 

prod  0.0483**  0.0483** 
  (0.0239)  (0.0239) 

fdi   0.0672***  0.0672*** 
  (0.0218)  (0.0218) 

res  0.0183**  0.0183** 
  (0.0073)  (0.0073) 

lpr  0.0299  0.0299 
  (0.0555)  (0.0555) 

_cons 0.9414*** 0.9126*** 0.9414*** 0.9126*** 
 (0.0022) (0.0391) (0.0022) (0.0391) 

N 18816 18816 18816 18816 
adj. R2 0.509 0.512 0.509 0.512 

Year FE Yes Yes Yes Yes 
Country FE Yes Yes Yes Yes 
Industry FE Yes Yes Yes Yes 

Standard errors in parentheses* p < 0.1, ** p < 0.05, *** p < 0.01. 
 
ICT development level promotes GVC upgrading through ICT innovation environment 
improvement. In order to test whether this transmission mechanism is valid, this paper selects 
R&D expenditure ratio, innovation capital scale, latest technology availability, risk capital 
availability, intellectual property protection strength, ICT-related legal perfection, ICT 
application and government efficiency, government procurement scale of high-tech products, 
and the importance of ICT development in the government's long-range planning as the first-
level indicators, and uses principal component analysis and complete consumption coefficient 
method to derive the ICT innovation environment improvement indicators for each industry. 
As can be seen in column (3)(4) of Table 4, ICT innovation environment improvement 
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(corresponding to the variable ict_inem in the table) still promotes total factor productivity 
regardless of whether other control variables are added, indicating that the level of ICT 
development may also contribute to global value chain upgrading through ICT innovation 
environment. 

5.2. Heterogeneity Analysis 
Although the effectiveness of ICT development level has been argued in this paper, is there any 
difference in the promotion effect of ICT development level on global value chain upgrading in 
different industries and economies? The exploration of this question can help to deeply 
understand the mechanism and boundary conditions of the role of ICT development level. 
Therefore, this paper discusses the heterogeneity of ICT development level affecting the status 
of GVCs in terms of industry characteristics and economy development level characteristics, 
respectively. Specifically, this part will examine two aspects from and industry factor intensity 
and whether the economy is a high-income country 
5.2.1. Industry Heterogeneity 
This paper examines whether the behavior of different factor-intensive industries at the level 
of ICT development differs. Table 5 presents the regression results for the three sample groups, 
with columns (1)-(3) reporting the estimates for the labor-intensive, capital-intensive, and 
technology-intensive industry subsamples, respectively. This paper finds that among the three 
subsamples the treatment effect remains robust only for technology-intensive industries. This 
suggests that an increase in the level of ICT development in technology-intensive industries is 
more likely to improve the global value chain position improvement of technology-intensive 
industries. 
5.2.2. Income Level Heterogeneity 

Table 5. Heterogeneity Analysis 
 (1) (2 (3) (4) (5) 
 gvc gvc gvc gvc gvc 

ict 0.0102 0.0076 0.0126* 0.0083* 0.0148 
 (0.0079) (0.0082) (0.0066) (0.0041) (0.0162) 

scale 0.0041 0.0138*** 0.1412*** 0.0285 0.0123* 
 (0.0030) (0.0013) (0.0292) (0.0187) (0.0058) 

prod -0.1327** 0.0311*** 1.7945*** 0.0384** 0.0856*** 
 (0.0652) (0.0088) (0.1422) (0.0145) (0.0256) 

fdi 0.0872 0.0826* 0.0180 0.0774 0.0571 
 (0.0555) (0.0468) (0.0869) (0.0506) (0.1612) 

res 0.0017 0.0259 0.0599 0.0074 0.0225 
 (0.0139) (0.0185) (0.0543) (0.0178) (0.0254) 

lpr 0.0685 -0.0530 0.0632 0.0287 -0.0169 
 (0.1246) (0.1178) (0.1729) (0.1407) (0.1681) 

_cons 0.9097*** 1.0082*** 0.8903*** 0.9488*** 0.8485*** 
 (0.0898) (0.0846) (0.1183) (0.1010) (0.1086) 

N 5376 5040 6048 13888 4928 
adj. R2 0.330 0.364 0.389 0.597 0.467 

Year FE Yes Yes Yes Yes Yes 
Country FE Yes Yes Yes Yes  
Industry FE Yes Yes Yes Yes  

Standard errors in parentheses* p < 0.1, ** p < 0.05, *** p < 0.01. 
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The improvement of ICT development level requires continuous capital investment, such as 
system construction and supporting system improvement. Therefore, if a country's 
development level or income level is low, it may not be able to effectively enhance the 
improvement of ICT development level. Theoretically, the higher the level of ICT development, 
the higher the possibility that the industry's global value chain position will be improved. In 
order to test the heterogeneity of ICT development levels affecting GVC upgrading at different 
income levels, this paper uses the World Bank's criteria to classify economies into high-income 
level countries and low- and middle-income level countries. The results in columns (4) and (5) 
in Table 5 show that the level of ICT development contributes more to the GVC status in 
economies with higher income levels. 

6. Conclusion 

Entering a new era, the digital economy has become an important force in the economic 
development of countries around the world. With knowledge and information as elements, 
information networks as carriers, and the use of information technology as a driving force for 
development, the digital economy is profoundly changing and reshaping the global value chain 
system. This paper analyzes the impact of ICT development level on the global value chain 
status of each industry and its mechanism of action based on the construction of a measurement 
index system to measure the ICT development level of 56 industries in 42 major economies 
around the world from 2007-2014. The main findings are as follows: first, the level of ICT 
development has a significant contribution to the climbing of the global value chain position. 
Second, the level of ICT development contributes to the rise of global value chain position of a 
country's industry through the dual channels of ICT infrastructure construction and ICT 
innovation environment improvement. Third, after subdividing the industry factor-intensity 
and economy income level, it is found that first, the technology-intensive industry and high-
income level countries' status climbing is most significantly influenced by the ICT development 
level. 
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