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Abstract 
This paper investigates the role of the internet technology in explaining the 
process of employment structural transformation under background of “In-
ternet Plus” in China. We develop an employment structural transformation 
model which is impacted by the substitution effect and pervasiveness effect of 
internet technology, and show that the sectoral reallocation of employment 
out of agriculture and manufacturing into services when the substitution be-
tween manufacturing and service goods is too elastic and the internet tech-
nology penetration to total factor productivity of services is greater than the 
penetration of manufacturing. Our further empirical analysis confirms the 
conclusion deduced by the model. These results verify the “Internet Plus” 
plan can promote the productivity and accelerate the employment structural 
transformation and upgrading in China. 
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1. Introduction 

The “Internet Plus” action plan was officially unveiled in the 2015 China Gov-
ernment Work Report, which represents a new economic form. “Internet Plus” 
strategy means integrating internet technology with other industries including 
traditional industries through internet platform and information and commu-
nication technologies. The integration of Internet with the traditional industries 
has a deep influence on the development of the traditional industries, like agri-
culture, manufacturing and services industry especially, which is prominently 
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manifest in the process of structural change. Structural change is not only re-
flected in the change of output and productivity, but also in the change of factor 
input sets in the production process (Jorgenson & Timmer, 2011; Li et al., 2019). 
One of the most significant characteristics is the changes in labor shares across 
three sectors. 

The labor reallocation across industries over time is typically referred to as the 
structural transformation in the economic development literature, and this 
process has been widely documented (Kuznets, 1973; Duarte & Restuccia, 2010). 
Along the modern paths of development, China undergoes a process of structur-
al transformation by which labor is reallocated among agriculture, manufactur-
ing, and services. Since the reform and opening up of China, the shares of labor 
in agriculture fell from 70.5% to 26.1% in 2018, while the share of labor in ser-
vices rose from 12.2% to 46.3% (see Figure 1). This paper will focus on the role 
of internet technology in the employment structural transformation under the 
background of “Internet Plus” in China. 

The earlier structural research can be traced back to the seminal contribution 
of Baumol (1967), who constructs a model including “progressive” sector and 
“non-progressive” sector. In addition to the famous “Baumol’s cost disease”, this 
paper also finds that the labor will move in the direction of the non-progressive 
sector if the ratio of the outputs of the two sectors is held constant. Based on the 
early research of Baumol (1967), related literature has identified several me-
chanisms that can drive structural change. Current studies on structural trans-
formation can be classified into two categories, one is to emphasize the de-
mand-side channel which highlights the income elasticity of demand hetero-
geneity across goods (Kongsamut et al., 2001; Foellmi & Zweimüller, 2008; Bop-
part, 2014; Song et al., 2020). The other is to highlight the supply-side channel 
where the differences of the total factor productivity (TFP) across sectors play 
the central role (Ngai & Pissarides, 2007; Acemoglu & Guerrieri, 2008; Mao & 
Yao, 2012). 

Technology progress can trigger economic growth and productivity growth, 
and it also can trigger structural transformation (Acemoglu & Guerrieri, 2008). 
Information technology (IT) is an important part of it, and its effects have re-
ceived considerable attention in recent years. Information technology has a fun-
damental influence on U.S. economic resurgence in the early stage of develop-
ment (Jorgenson et al., 2008). Information technology has spawned the begin-
ning of the digital economy, and IT has become the core technology of contem-
porary social and economic development. 

As an important representative in the era of IT and a new economic form, we 
must pay full attention to the role of internet technology. Widely use and deeply 
participation in internet technology not only can promote innovation across in-
dustries, but also can improve economic efficiency (Andersen, 2001). A large 
body of researches focus on the impact of internet technology, and also many  
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Figure 1. The shares of employment of China by three sectors, 1978-2018. 

 
researches focus on the structural change driven by technology progress and 
productivity improvement. However, relatively little attention has been paid to 
how the internet technology directly affects structural change, and then reveals 
the mechanisms of structural transformation. Our paper aims to expand the 
classic papers of Ngai & Pissarides (2007) and Duarte & Restuccia (2010) to ar-
gue that the relationship between technology progress, productivity growth and 
structural change. And our study is based on the example of the Chinese econ-
omy. 

To address this issue, we begin by developing a model of the employment 
structural transformation across three sectors driven by the internet technology. 
The non-homotheticity of preference over agriculture goods leads to the move-
ment of labor away from agriculture in the process of employment structural 
transformation as the internet technology improvement, which is consistent 
with the shares of labor distribution data in China. In addition, we extend the 
framework proposed by Duarte & Restuccia (2010) to account for the role of the 
internet technology penetration in the analysis. This is important because it al-
lows us to answer two key questions. First, how important is the development of 
internet technology in causing the employment structural transformation across 
sectors? Second, what are the main causes of the differences of sectoral labor 
share changes? This is also the main contribution and innovation of this paper. 
This study represents the first empirical analysis of the penetration of the inter-
net technology influencing employment share change in China. The substitution 
effect and the pervasiveness effect of internet technology were introduced to 
analyze the influence of internet technology penetration on the employment 
structural change, which is different from existing research. 

https://doi.org/10.4236/tel.2021.115065


W. C. Xu et al. 
 

 

DOI: 10.4236/tel.2021.115065 1023 Theoretical Economics Letters 

 

Based on the internet technology estimated by Solow residual method, the re-
gression models of productivity and internet technology show that the penetra-
tion of internet technology to TFP of services exceeds the manufacturing. And 
we also discuss the substitution effect generated by the internet technology, and 
illustrate that the substitution between manufacturing and service goods is too 
elastic by corresponding sectoral data in China. Then we deduce that the inter-
net technology improvement should lead to the reallocation of labor from agri-
culture and manufacturing into services according to the proposition of the 
model. 

To confirm the essential link between internet technology and structural 
change, the paper contains an empirical analysis to outline the theoretical model 
of the impact of internet technology progress has on labor reallocation, by taking 
the model to the data for 31 provinces in China over the period 2003-2018. We 
find that the improvement of internet technology will lead to the reallocation of 
labor from agriculture and manufacturing into services, the internet technology 
improvement 1% could be associated with an increase in employment ratio of 
services to manufacturing around 0.445‰ - 0.585‰ in China. The empirical 
results confirm the conclusions obtained from the model. 

The rest of this paper proceeds as follows. The next section outlines the lite-
rature review. Section 3 describes a general equilibrium model of the employ-
ment structural transformation which is driven by internet technology. Section 4 
evaluates the substitution effect and pervasiveness effect of internet technology. 
Section 5 is the empirical design and analysis. Finally, Section 6 concludes. 

2. Related Literature 

The changes in reallocation of labor shares over the last several decades have 
motivated many researches investigating the linkage between technical change 
and structural transformation. Technology can be seen as a factor-augmenting 
form, which is also a supplement to high or low skill labor (Acemoglu & Autor, 
2011). A number of studies have been concerned with the connection between 
technology progress and structural transformation. Our analysis sheds further 
light on this topic by inspecting the influences of internet technology in a con-
text of rapid technology progress. 

The link between technology progress, productivity improvement and struc-
tural change is a topic that is very controversial and high on the research agenda. 
Fagerberg (2000) highlights the relationship between productivity growth and 
structural transformation from the perspective of technological progress, and 
concludes that labor in industries with advantages in new technologies increases 
rapidly. Ngai & Pissarides (2007) shows that the differences of TFP growth rates 
across sectors drive the changes of sectoral labor shares, and the results are con-
sistent the observations and previous evidences. Duarte & Restuccia (2010) in-
vestigate the effect of sectoral labor productivity on the structural transforma-
tion, and also find that productivity difference is the only driver of labor reallo-
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cation across sectors under some assumptions. Mao & Yao (2012) construct a 
dynamic general equilibrium model to study structural change across agriculture, 
manufacturing and services, and choose the productivity effect and the Balas-
sa-Samuelson effect to explain the change of labor share in manufacturing shows 
hump-shaped form. Święcki (2017) quantitatively investigates the structural 
change mechanisms, and summarizes that sector-biased technological change is 
overall the most important channel, which can be used to explain the realloca-
tion of labor across sectors and corresponding growth problems. 

Many studies have accessed the importance of information and communica-
tion technology (ICT), which is seen as one of the most powerful forces in shap-
ing the twenty-first century (Sturgeon, 2021). Information and communication 
technology not only can contribute to the labor productivity growth (Ceccobelli 
et al., 2012), but also can promote the economic growth (Schreyer et al., 2000; 
Song et al., 2020). The fact that ICT can influence the productivity growth and 
then can have an effect on the industrial structure change has been confirmed in 
many researches. Martínez et al. (2010) select a dynamic general equilibrium 
method to analyze the effect of ICT on US economic growth, and find that 
technological change is the main force driving US productivity growth, besides, 
about 35% of total growth in labor productivity can be accounted for by ICT- 
specific technological change. Cardona et al. (2013) analyze the quantitative ef-
fect of ICT on productivity improvement, and hold that the development of ICT 
is necessary to foster productivity growth and ICT should be embedded in the 
process of industrial structure change. Zuhdi et al. (2014) investigate the role of 
ICT which has played in the process of Japanese industrial structure change by 
employing a constrained multivariate regression (CMR) model, and highlighting 
the ICT capital stock as the key driver. Akerman et al. (2015) analyze the effect 
of broadband on productivity of different skill workers and labor market out-
comes, and find that the effects are positive and significant. 

“Internet Plus” strategy in China aims to further promote the innovation be-
tween ICT industry and other traditional industries. The rise of computer tech-
nology attracts close attention since last century, and a lot of relevant studies 
have discussed the effect of computer technology (Oliner et al., 1994; Jorgenson 
& Stiroh, 1995). Now as the vigorous development of mobile internet, cloud 
computing, big data, and Internet of Things (IoT), there are also many re-
searches focus on the significant role of the new information and communica-
tion technology. For instance, IoT plays an important role in value creation, 
technology revitalization and industrial structure adjustment (Caputo et al., 2016; 
Del Giudice, 2016). With the adoption of new technological trends and applica-
tions of the IoT in the industrial systems, the development of industrial IoT 
(IIoT) is emerging, which can achieve high operational efficiency and increase 
productivity (Khan et al., 2020). 

Among the growing literature on internet technology progress and structural 
change, several studies are closely related to our paper. Akizawa & Kijiima (1997) 
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investigate how the rise of Internet-based entrepreneurial networks affects the 
evolution of the Japanese industrial structure. Jiménez-Rodríguez (2012) analyz-
es the decomposition effect of internet communication technology, and finds 
that in some European and American countries, internet communication tech-
nology has a positive impact on labor productivity, which is conducive to the 
adjustment of industrial structure of these countries. Hjort & Poulsen (2019) 
examine the role of fast Internet on Africa’s employment, and find that it can 
improve productivity and increase job-creation. In addition, fast Internet may 
transfer employment shares into higher-productivity jobs. 

However, only a few researches are designed to directly and quantitatively 
study the linkage between internet technology and industrial structure change 
and employment structural transformation. And previous research on internet 
technology and structural change has rarely identified any mechanisms to ac-
count for the interrelations between the penetration of internet technology 
progress to TFP and labor reallocation. Our results provide additional insights to 
the analysis of the adjustment for employment structure and our paper is a ne-
cessary supplement to previous literatures. 

3. The Model  

In this section, we develop a simple model of the structural transformation fol-
lowing (Duarte & Restuccia, 2010). At each period, three goods are produced: 
agriculture, industry and services. The model is driven by one force-internet 
technology. 

3.1. Production and Internet Technology  

There are three goods produced at each date: agriculture (a), manufacturing (m), 
and services (s). The production functions of the three goods are given by the 
following Cobb-Douglas production functions with constant returns:  

{ }1 , , ,i i i
i i i iY A A L K i a m sγ α α−= ∈                  (1) 

where iY  is output in sector i, iL  and iK  are the labor and capital input in 
sector i. i

iA Aγ  is the sectoral TFP, where A is the internet technology parame-
ter and iγ  is a sector-specific internet technology penetration to sectoral TFP 
and iA  represents the other technology except for the internet technology. 

Assuming that labor and capital are freely mobile across sectors, and the fac-
tor prices w and r are given. The profit maximization problem of the representa-
tive firm can be represented by the following static problem:  

{ }1

0, 0
max ,i i i

i i i i i iL K
p A A L K wL rKγ α α−

≥ ≥
− −                (2) 

where ip  is the price of good i. 

3.2. Households  

We assume that the economy consists of an infinitely lived representative 
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household of constant size. And the household is endowed with L units of time 
each period. The per-period utility is given by  

( ) ( ) ( )1, , log 1 ,a m s a m su c c c V c bc b cρ ρ

ρ
 = + + −             (3) 

where ( )0,1b∈ , 1ρ <  and ( )aV c  is non-homothetic function defined by:  

( ) { }
when

min , when
a

a
a a

c a
V c

c a c a
−∞ <

=  ≥
                (4) 

where 0a >  is a subsistence level of agriculture goods below which the house-
hold cannot survive. This feature of preference ( )aV c  can lead to the move-
ment of labor away from agriculture in the process of structural transformation. 

The household chooses consumption of each good to maximize the per-period 
utility subject to the standard budget constraint. Formally,  

( ) ( )
0

1max log 1 ,
i

a m sc
V c bc b cρ ρ

ρ≥

  + + −   
               (5) 

subject to  

,a a m m s sp c p c p c wL rK+ + = +                    (6) 

where K is the total supplies of capital. 

3.3. Market Clearing  

Market clearing for labor and capital requires that  

a m sL L L L+ + =                            (7) 

a m sK K K K+ + =                           (8) 

The market for each good produced must clear:  

; ; .a a m m s sc Y c Y c Y= = =                       (9) 

3.4. Equilibrium  

A competitive equilibrium is defined in the usual manner as the sectoral factor 
demands, { }, , ; , ,a m s a m sL L L K K K , that maximize profits problem (2) given the 
prices of the goods { }, ,a m sp p p ; the households solve the utility maximization 
problem (5) by choosing the optimal consumption portfolio { }, ,a m sc c c . And 
the markets must clear, (7)-(9) hold. 

For the profit maximization problem of the firm, the marginal revenue of the 
firm is equal to the marginal cost, which implies that the demands of labor and 
capital satisfy  

( )1
.i ii i LK

w r
αα −

=                        (10) 

Then the firm’s problem can be reduced to  

0
max ,i

i
i i i iL

i

wp A A L Lγ

α≥

 
− 

 
                    (11) 
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where 
1

1 i
i

i i
i

wA A
r

α
α

α

−
 −

=  
 

. Thus the price of good i is inversely related to in-

ternet technology A:  

ii
i i

wp
A Aγα

=                         (12) 

The feature of ( )aV c  implies that ac a= , therefore, the labor in agriculture 
is given by  

.
aa

a

aL
A Aγ=                         (13) 

The share of labor in agriculture declines as internet technology progresses, 
which is consistent with the actual movement of labor resources in recent years 
in China (see Figure 1). 

The optimal allocation of consumption across manufacturing and service 
goods requires:  

1

.
1

m m

s s

c pb
b c p

ρ−
 

= −  
                     (14) 

Noting that i i i
i

wp c L
α

= , the share of employment in manufacturing and ser-

vices satisfies  

( ) ( )1 ,s ms

m

L
A

L
γ γ ρ ρ κ− −=                      (15) 

where 
( ) ( )1 1 1

: 0
1

m m

s s

Ab
b A

ρ ρ ρ
α

κ
α

− −
   

= >   −   
 is a constant. The difference between  

internet technology penetration in manufacturing relative to services is the 
source of labor reallocation between these sectors as long as 0ρ ≠ . The labor 
movements depend on the substitution effect—the sign of the substitution ratio 
ρ  and the pervasiveness effect—the sign of the difference of internet technolo-
gy penetrations s mγ γ− . 

In summary, we have the following proposition.  
Proposition 1 1) The share of labor in agriculture declines as the internet 

technology progresses. 
2) Assuming that the substitution between manufacturing and service goods is 

too elastic ( 0 1ρ< < ), then the internet technology improvements lead to the 
employment movement from agriculture and manufacturing into services if 

s mγ γ> ; the converse is true if s mγ γ< . 
3) Assuming that the substitution between manufacturing and service goods is 

too inelastic ( 0ρ < ), then the internet technology improvements lead to the 
employment movement from agriculture and services to manufacturing if  

s mγ γ< ; the converse is true if s mγ γ> .  
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This proposition is similar to Proposition 2 in Ngai & Pissarides (2007), which 
indicates that a high elasticity of substitution across manufacturing and service 
goods leads to shifts of employment shares to sectors with high TFP growth. 

4. Pervasiveness Effect and Substitution Effect of Internet  
Technology  

In this section, we assess the pervasiveness effect and substitution effect of in-
ternet technology on the structural transformation in China and we proceed in 
three steps. First, we measure the internet technology following Solow residual 
method (Solow, 1957). Second, we use ordinary least squares (OLS) and panel 
data analysis to classify the relationship of mγ  and sγ  in China, which can de-
cide the different pervasiveness effects of internet technology in manufacturing 
and services. In the end, we will discuss the substitution effect of internet tech-
nology. 

4.1. Measurement of Internet Technology 

According to Industrial Classification for National Economic Activities (GB/T 
4754-2011) in China, we choose the data from 31 provinces in Sector I: Informa-
tion Transmission, Computer Services and Software to measure the internet 
technology in each region. The data of this sector has been published since 2003, 
we use a panel of 31 provinces for Sector I for the years 2003 to 2018: 1) gross 
domestic product Y (unit: 100 million yuan): base period of actual GDP in 2000; 
2) Labour input L (unit: 10,000 people), the number of employees; 3) capital 
stocks K (unit: 100 million yuan) is calculated by a perpetual inventory ap-
proach:  

( ) 1 11 ,t t tK K Iδ − −= − +                     (16) 

where 12.1%δ =  constitutes the depreciation rate of capital, and tI  
represents real gross fixed capital formation for Sector I. 

The initial capital stock 2003K  is defined by  

2003
2003 ,

I
K

g δ
=

+
                      (17) 

where 14%g =  corresponds to the average growth rate of output in Sector I for 
the sample period (2003-2018).  

The data source is from the National Bureau of Statistics in China and Bureau 
of Statistics in each province. Then we use the standard Solow residual approach 
to calculate the internet technology progress rate. In particular, denoting as tµ  
the growth rate of technical change at date t. The annual average of the internet 
technology progresses tµ  for each province has been shown in Figure 2. We 
can see that the internet technology develop rapidly in China, the annual average 
of the internet technology progresses is about 1.11 in China on average (Average 
value is obtained according to the data in Figure 2). 
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Figure 2. The annual average of the internet technology progresses for 31 provinces 2013-2018. 

4.2. Pervasiveness Effect of Internet Technology  

The pervasiveness effect of internet technology depends on the internet tech-

nology penetration iγ  in each sector. We note that the productivity ii
i

i

Y
A A

L
γ= , 

which implies that  

( )ln ln ln .s s s
s m

m m m

Y L A
A

Y L A
γ γ

   
= − +   

   
              (18) 

If the sign of ln A  is significantly positive (resp. negative), then s mγ γ>  
(resp. s mγ γ< ). Otherwise, we have s mγ γ≈ . To examine the sign of s mγ γ− , 
we estimate a simple regression with the following form:  

ln lnit it i itRP Aα β δ ε= + + +                   (19) 

where the dependent variable itRP  is the ratio of productivity between services 

and manufacturing, that is s s

m m

Y L
RP

Y L
= , Y and L is measured by the gross do-

mestic product and labor input for province i in services and manufacturing  
sectors. itA  is the time path of internet technology in each province as  

( )1 1it it itA Aµ+ = +  and 2003 1iA =  for all provinces. 
Equation (19) is estimated using OLS by pooling together the cross-section 

and time-series data. Accounting for regional heterogeneity across provinces, the 
panel data analysis is also conducted in Table 1. The coefficients of the internet 
technology level are positive and highly significant in both the fixed effect and 
random effect models, and which is also significant in the OLS regression. The 
result means that the internet technology penetration to TFP of services is great-
er than the penetration of manufacturing. 
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Table 1. Estimation of pervasiveness effect of internet technology. 

 OLS FE RE 

lnA 
0.0499* 0.0574*** 0.0572*** 

(0.0286) (0.0177) (0.0176) 

Constant 
−0.518*** −0.524*** −0.524*** 

(0.0275) (0.0160) (0.0576) 

Observations 496 496 496 

R-sq 0.0061 0.0061 0.0061 

1. Standard errors in parentheses. 2. ***, * representing significance at 1% and 10%, respectively. 

4.3. Substitution Effect of Internet Technology 

The substitution effect of internet technology is corresponding to the sign of 
substitution coefficient ρ . The substitution between manufacturing and service 
goods is elastic if 0ρ > , the converse also holds if 0ρ < . In Duarte & Restuc-
cia (2010), the substitution between theses goods is assumed to be low and ρ  is 
given by −1.5. But our paper contrast with the results of Duarte & Restuccia 
(2010), we provide some evidence to support that 0ρ > . 

From the model, the price of goods is inversely related to internet technology 
by (5). Furthermore, as the internet technology improvement, the price of ser-
vice goods falls more sharply than the manufacturing goods since s mγ γ> . Due 
to the availability of the data, we choose the sectors of “home appliances” and 
“transport and communications” as the typical sectors in manufacturing and 
services respectively. The consumer price indices (CPI) for these sectors can be 
regard as the indicators of the prices, and can be normalized CPI to 100 in 2003. 
The consumptions of home appliances and transport and communications are 
also the main consumption expenditures for household. We use the per capita 
consumption expenditure in home appliances and transport and communica-
tions to estimate the consumption of manufacturing and service goods, and we 
normalize the consumption expenditure in each sector is 100 in 2003 expressed 
by fixed prices. Figure 3 shows that, compared with the sector of home ap-
pliances, the consumption of transport and communications increases rapidly as 
the corresponding price declined. Theses evidence supports that the substitution 
between manufacturing and service goods is elastic ( 0ρ > ). 

The key of heavy industry is industry 4.0, which is the combination of big data 
and artificial intelligence. Some cloud computing products replace the workers 
on the production line, which has the characteristics of service industry and 
manufacturing industry. For the manufacturing industry directly facing con-
sumers, or light industry, to some extent, it is due to consumers’ recognition of 
the brand premium, which combines with e-commerce channels to build its own 
brand, resulting in the channel and marketing link accounting for most of the 
value. For example, the emergence of Mobile Internet promote the development 
of Internet Transportation such as the generation of taxi and car sharing services,  
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Figure 3. CPI and consumption for transport and communications, home appliances, 2003-2018. 

 
like Uberl, Lyft apps and Chinese apps like DiDi and other service apps. This in-
ternet plus traditional transportation provide people with a better way to travel 
and work. In other words, it creates an alternative to the production and sale of 
cars. And it also can contribute to the Internet sharing economy development. 
So vigorous development of internet technology, big data, artificial intelligence, 
cloud computing and other new technologies makes the substitution between 
manufacturing and service good is too elastic. In the rest of this paper, we always 
assume the substitution between manufacturing and service good is elastic 
( 0 1ρ< < ). In this case, the direction of labor movement depends on the rela-
tion between mγ  and sγ  according to Proposition 1. 

In conclusion, the pervasiveness effect shows that the internet technology pe-
netration to services is greater than the penetration in manufacturing, and the 
substitution effect of internet technology shows that the substitution of manu-
facturing to service goods is elastic. The internet technology improvement 
should lead to the reallocation of labor from agriculture and manufacturing into 
services by Proposition 1. The empirical analysis in the next section will further 
examine this relationship between structural changes and internet technology 
improvements. 

5. Empirical Analysis  
5.1. Empirical Design and Data  
The employment shares for agriculture in all 31 provinces are deceasing. This 
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feature has been described by Equation (13). We will focus on the ratio of em-

ployments between services and manufacturing, denoted by : s

m

L
ES

L
= . To ve-

rify the conclusions obtained by Proposition 1, we estimate the regression of the 
following form:  

it it it i itES Int controlsα β γ δ ε= + + + +              (20) 

where the dependent variable itES  is the ratio of employment of services to 
manufacturing for province i in each year. The explanatory variables itInt  are 
the internet technology level for province i in each year, which have been meas-
ured in Section 4. 

As many factors may influence the ratio of employment itES , we must con-
trol for these factors to overcome the omitted variable bias. Following the pre-
vious literature (Bentolila & Saint-Paul, 2003; Karabarbounis & Neiman, 2014), 
we select wage as control variable which is a vital channel for the allocation of 
labor. And then, we control for education level, as education level may affect la-
bor productivity then affect the movement of labor. Besides, the fixed assets in-
vestment and government expenditure may attract the talents. Last but not least, 
the number of urban population is also an important factor of the employment 
structure. 

So the control variables include wage (Wage), human capital (Hum_cap), in-
vestment (Inv), urbanization level (Urb) and government expenditure (Gov_exp). 

iδ  is the individual effects and itε  is an error term. The definitions of variables 
are detailed in Table 2. The sources of data are from National Bureau of Statis-
tics of China. 

5.2. Empirical Results 

The estimation results by OLS, fixed effect and random effect models are re-
ported in Table 3. As can be seen, the effects of internet technology improve-
ment on structural changes are statistically significant and positive in all the OLS 
regression, the fixed effect and the random effect models, with the estimated 
coefficients being around 0.0445, 0.0585 and 0.0507 respectively. The high values 
of 2χ  obtained in the Hausman test suggest that the null hypothesis of random 
effects is rejected. Thus the effect of internet technology improvement on struc-
tural change is 0.0585 as the fixed effect model shows, which is consistent with 
the conclusion obtained by Proposition 1. 

Due to the pervasiveness effect that the internet technology penetration to 
services excess the penetration in manufacturing, the productivity growth in ser-
vices sector is relatively fast, and the prices of service goods falls more quickly 
than the prices of manufacturing. And because the substitution effect of the in-
ternet technology makes the substitution too elastic, the sectors with the higher 
productivity growth rate can attract a bigger share of labor. 

And a complementarity effect is expected between skilled and unskilled work-
ers and internet reasonably. The use of internet and computers can substitute 
workers who carry out routine tasks, and also can improve working conditions. 
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Table 2. Measurement of variables. 

Variables Measurement 

ES Ratio of employment in service to manufacturing 

Int Internet technology level calculated by Solow residual method in Section 1 

Wage Log of the average annual wage in urban areas 

Hum_cap Proportion of the population with a college degree or above in total population 

Inv Ratio of total investment in fixed assets to total GDP 

Urb Proportion of urban population to total population 

Gov_exp Ratio of local fiscal expenditure to total GDP 

 
Table 3. The impact of internet technology on employment structural transformation. 

 OLS FE RE 

Int 
0.0455* 0.0585*** 0.0507** 

(0.0246) (0.0205) (0.0218) 

Wage 
−0.1727 0.7259*** 0.4326** 

(0.3193) (0.1630) (0.1991) 

Hum_cap 
2.2761* 2.0499** 3.3842*** 

(1.2733) (0.7177) (0.8453) 

Inv 
0.2261 −0.1539 −0.1157 

(0.2554) (0.1011) (0.1047) 

Urb 
−3.8978*** −2.3822** −4.1341*** 

(1.0110) (0.9319) (1.3502) 

Gov_exp 
1.0918** 1.0917** 1.0067 

(0.3763) (0.5113) (0.7285) 

Constant 
3.8972 −5.4679*** −5.6543*** 

(3.0936) (1.2926) (1.4588) 

Observations 496 496 496 

R-sq 0.3242 0.3994 0.3723 

2χ   54.61  

1. Standard errors in parentheses. 2. ***, **, * representing significance at 1%, 5% and 10%, respectively. 

 
In recent years, with the rapid development of Mobile Internet, new technolo-

gies like Cloud Computing, Artificial Intelligence, Big Data, the Internet of 
things and etc., the services sector has developed rapidly in China. The combina-
tion of “Internet Plus” with the services has bred new ecologies, such as Internet 
Finance, Internet Transportation, Internet Healthcare, Internet Education and 
etc. The higher penetration of internet technology to TFP of services leads to in-
crease in employment ratio of services to manufacturing around 0.445‰ - 0.585‰ 
in China. 

https://doi.org/10.4236/tel.2021.115065


W. C. Xu et al. 
 

 

DOI: 10.4236/tel.2021.115065 1034 Theoretical Economics Letters 

 

Overall, the model reproduces the salient features of the employment struc-
tural transformation well. As these results illustrate, the model replicates well the 
patterns of the reallocation of labor across sectors. As can be seen, internet 
technology adoption has a significant impact on the structure of employment. 

6. Conclusion 

This paper investigates the role of internet technology in the employment struc-
tural change under the background of “Internet Plus” in China and presents an 
empirical methodology to disentangle the reallocation of employment associated 
with the internet technology progress differences across sectors. 

We stress in the analysis that the employment ratio of services to manufac-
turing depends on the differential internet technology penetration (pervasive-
ness effect) and the elasticity of substitution between manufacturing and service 
goods (substitution effect). The substitution effect is instantiated in the substitu-
tion between manufacturing and service goods becomes elastic during the de-
velopment of internet technology. The pervasiveness effect is reflected in the 
difference of internet technology penetration to sectoral TFP and can be meas-
ured by data. 

“Internet Plus” represents a new economic form, which gives full play to the 
internet technology in the optimization of the allocation of production resources. 
Because of the improvement and development of new infrastructure construc-
tion, the penetration of internet technology to TFP of services is more significant 
than that of the manufacturing. Besides, with the rapid development of internet 
platform and information and communication technologies, the substitution 
between manufacturing and service goods becomes too elastic. We also illustrate 
this point by corresponding sectoral data in China. Based on these facts, the em-
ployment movement from agriculture and manufacturing into services has been 
verified by empirical analysis. 

While we estimate the model on Chinese data, the results of the paper are 
broader in scope, as the internet technology model to account for the movement 
of labor resources is not limited to the Chinese economy. Further encouraging 
and supporting the innovation of the internet technology in economic society in 
various fields should be of high priority on the government’s agenda of future 
economic reforms and could promote the real economy innovation and produc-
tivity, and accelerate the employment structural transformation and upgrading.  
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