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Are “Internet+” tactics the key to poverty 
alleviation in China’s rural ethnic minority areas? 
Empirical evidence from Sichuan Province
Xiang Yin1, Zhiyi Meng2*  , Xin Yi3, Yong Wang4 and Xia Hua4 

Introduction
China has attached great importance to poverty alleviation in recent years (Wang et al. 
2019). The Internet has been deeply integrated into traditional industries and widely 
used in poverty alleviation. Rosensten-Rodan (1943) asserted that infrastructure con-
struction had played a decisive role in industrialization and stimulating economic 
growth. Adopting this notion, China’s central and municipal governments have intro-
duced the “Internet+” tactics to improve the production efficiency and increase local 
residents’ income in poverty-stricken regions (Gong 2018).

Aba, Ganzi, and Liangshan are ethnic minority prefectures within Sichuan Prov-
ince and among the most economically laggard regions in Southwest China (Yan and 

Abstract 

China has made great efforts to alleviate poverty in rural ethnic minority areas and 
targeted achieving the poverty-alleviation task by the end of 2020. Aba, Ganzi, and 
Liangshan, three of the poorest ethnic prefectures in Sichuan Province, Southwest 
China, have all implemented “Internet+” tactics since 2013, which have had the posi-
tive effect of increasing family revenues by improving communication infrastructure 
and encouraging the large-scale use of e-commerce. This paper aims to comprehen-
sively investigate whether “Internet+” tactics play a key role in poverty alleviation in 
Sichuan’s rural ethnic minority areas and to propose further measures to enhance 
the efficiency of e-commerce practice. To this end, we conduct an analysis using the 
framework of classic growth theory and use panel data from 2000 to 2018 to examine 
the relationship between Communication Infrastructure Investment (CII) and a set of 
poverty-alleviation indicators, including local GDP growth rate (LGGR), local govern-
ment revenue (LGR), and per-capita income of residents (PCIR). The results indicate that 
strengthening CII improves the PCIR and local economic growth, playing a key role in 
poverty alleviation. However, the stimulation of CII on LGGR and LGR wanes as time 
passes. More financial and technical actions will be needed to improve the efficiency 
and quality of current strategies for sustainable development in those areas.
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Qian 2004). Figures 1 and 2 illustrate the general environment and living conditions 
of the locals. With the aid of the “Internet+” tactics and the communication infra-
structure investment (CII), many villagers in ethnic minority areas in Sichuan have 
started to use e-business platforms such as Taobao and Jingdong to sell agricultural 
products in recent years. The Internet has played a key role and has lifted many local 
families out of poverty. Based on the substantial innovative experiences of Hongyuan 
County in Aba, Jinyang County in Liangshan, and Derong County in Ganzi, the local 
governments have attempted to build a “co-operative + e-business + Internet media” 
sales system that integrates local agricultural products, e-business channels, and an 
Internet media matrix. This new poverty alleviation ecology marks a transition from 

Fig. 1  Location of Aba, Ganzi, and Liangshan Prefectures in Sichuan Province

Fig. 2  Beautiful scenery and deep poverty coexist in Aba, Ganzi, and Liangshan. Date  source: http://​www.​
dili3​60.​com/​artic​le/​p5350​c3d8a​470763.​htm;

http://www.dili360.com/article/p5350c3d8a470763.htm
http://www.dili360.com/article/p5350c3d8a470763.htm
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a treat-the-symptom strategy of poverty alleviation to a cure-the-disease one in the 
poverty-stricken ethnic minority areas of Sichuan Province.

In the existing literature, the relationship between the information technology indus-
try and productivity growth is not well addressed. At the end of the 1980s, Robert Solow 
noted that the United States had made large-scale investments in information technol-
ogy, but this investment did not translate into economic productivity. He found that 
computers were everywhere, but they had never been reflected in productivity. (Solow 
1987). This is the famous “Solow Paradox” or “Productivity Paradox”. In the mid-1990s, 
the “new economy” boomed in the US, and the total factor productivity of the non-agri-
cultural sector substantially improved. The role of information technology in promot-
ing economic efficiency had been generally recognized. However, the “Solow Paradox” 
seems nonexistent in reality. At the beginning of the twenty-first century, as the Internet 
bubble burst and the US economy was shaken, people began to reexamine the role of 
information technology and the "productivity paradox". The paradox also manifestated 
in China. On the one hand, the Internet economy was extremely prosperous, and the 
e-commerce sales had been hitting ever-increasing records; on the other hand, the total 
factor productivity of deeply impoverished areas had barely changed. While many sup-
pliers failed to make a smooth transition to the Internet market, fake goods and low-
quality copycats took advantage of the fledgling market to rake in huge profits and dealt 
a fatal blow to many brands with an established reputation. In this light, we raise the 
question: Can "Internet+" tactics can really work as expected in deeply impoverished 
areas?

To answer this question, we investigate the relationship between the “Internet+” tac-
tics and rural economic growth. This paper is organized as follows. Section 1 discusses 
the “Internet+” tactics and the household poverty-alleviation initiative. This section 
also furnishes a literature review of related theories and models. Section 2 builds on the 
empirical model, defines indexes, and explains why they are appropriate in this context 
for the testing of the relevant relationship. Section 3 describes the data. Section 4 details 
the empirical analysis and discusses the results. The last section summarizes the main 
findings and provides policy suggestions.

Literature review
Debates about poverty alleviation are unavoidably intertwined with the trade-off 
between efficiency and equity, as are the venues suggested from different perspectives on 
how such alleviation might be obtained (Fosu 2017; Béné et al. 2016; Page and Shimeles 
2015).

Some scholars have focused on poverty alleviation from the perspective of corporate 
social responsibility (CSR). While Kolk (2016) focused on the social responsibility of 
international businesses with an emphasis on ethics and sustainable development, Zae-
farian et al. (2015) conceptualized a market-based approach of poverty alleviation from 
a corporate perspective. Similarly, Lund et  al. (2016) studied the relationship between 
industrial clusters and corporate social responsibility (CSR) in developing countries to 
reach the key lessons learned from empirical studies of CSR initiatives. Namely, effective 
CSR poverty-alleviation strategies are those that aim to improve environmental manage-
ment and work conditions and reduce poverty in local industrial districts.
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Research with a tilt toward efficiency has shown increasing interest in the role that 
technology, particularly Internet technology, has played to reduce poverty and strike a 
better economic balance. Again, the caveat is that poverty alleviation without a well-
defined venue and scope will be counterproductive (Copestake et al. 2005). Acemoglu 
et  al. (2014) found that the productivity growth of information technology-intensive 
industries have slowed since the late 1990s, and the decline in productivity is inconsist-
ent with the view that informatization is the driver of the productivity revolution. In the 
manufacturing sector the “Solow Paradox” still exists (Acemoglu et al. 2014).

Many researchers have found that information technology can enhance productivity. 
Lin et al. (2015) found that the development of Internet finance contributes to poverty 
alleviation in poor areas. Similarly, Chandio et al. (2018) documented that agricultural 
credit is an essential element of agricultural growth in the developing countries. Ola-
yungbo and Quadri (2019) found that the remittances also contribute to poverty reduc-
tion especially through their direct effects.

In the same vein, the typical business model of “Internet+” is the “platform economy,” 
which eases the “friction” in economic transactions and internalizes the externalities in 
economic transactions, to improve the efficiency of economic operations (Zhu and Chen 
2018). Furthermore, the “Internet+” encourages enterprises to acquire and absorb exter-
nal knowledge with higher efficiency and lower cost, accurately control market demand 
trends, improve transaction efficiency among innovation entities, and reduce the exter-
nal transaction costs of enterprises (Zheng et  al. 2019). Kennedy and Guzmán (2016) 
used the tourism and agricultural product processing industry, two sectors closely 
related to poverty alleviation in rural areas, to show that these industries, characterized 
by long-term low-efficiency, have greatly improved production efficiency through net-
work technology.

In addition, the remarkable growth of e-commerce has redefined various industries 
worldwide in recent years (Li 2018; Vakulenko et  al. 2019). Social innovation enabled 
by e-commerce is becoming increasingly notable as a means of reducing poverty in 
developing countries but has not been studied sufficiently by the IS community (Cui 
et  al. 2017). China’s successful experience with e-commerce has had a positive effect 
on transforming the consumer-goods sectors of the economy and motivating eco-
nomic reform. Internet technology not only solves the problem of information asym-
metry in poverty-stricken areas but also provides advanced technology and cutting-edge 
perspectives for individuals in remote and impoverished mountainous areas (Li et  al. 
2019). As the e-commerce platform facilitates the entry of agricultural products and 
industrial products into the market and the participation of all stakeholders, conse-
quently, a diversified and open ecosystem is created, and innovation and entrepreneur-
ship are achieved through shared economic models such as crowd-funding and mass 
creation, and the Internet+tactics such as “Internet+Tourism”, “Internet+Medical”, 
“Internet+Agriculture” and “Internet+Finance” (Shen et al. 2020).

However, some scholars have pointed out that, given the rapid development of e-com-
merce, academic research and management policies in this area are still rare and imma-
ture. The influence of e-commerce on regional economies may vary because of the 
difference in their industrial bases. Tang and Zhu (2020) pointed out in their research 
that the informality caused by the development of Taobao village not only makes rural 
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governance more difficult, but also undermines the operation of leading enterprises. It 
is worth noting that the areas they studied were China’s coastal areas, which developed 
early after China adopted the reform and opened-up policies, and have much better 
industrial infrastructures than western inland areas. In these regions, the villages with 
better e-commerce development are precisely those that are well known for their family 
businesses. However, the rampant development of e-commerce has increased the cost of 
factors that traditional family businesses rely on, such as land rents and labor costs. The 
studies also found that the government’s attitude towards e-commerce is overly optimis-
tic. Problems like environmental pollution, financial risk due to magnified debt leverage, 
and security of public information have been often ignored.

The problem for the impoverished ethnic villages in Sichuan is that the products have 
not been integrated into the large-scale e-commerce market, or the unskilled villagers 
have long been ‘abandoned’ by the modern Internet market. Because of these informa-
tion gaps, ethnic villagers in remote mountain areas lack knowledge and understanding 
of the modern market as well as the standards or requirements of users. In many areas, 
they are further constrained by poor traffic conditions and information infrastructure. 
Their producing factors may never be circulated in either domestic or foreign markets 
to make profits. Therefore, better traffic and information infrastructure investments are 
necessary for deeply impoverished ethnic regions. For example, the experiences and 
deficiencies of Taobao village in the eastern coastal area are widely known.

Furthermore, many scholars have found that proper financial policies and tools can 
have positive effects on economic growth and poverty alleviation. Hicks (1969) dis-
cussed the relationship between financial development and economic growth and 
pointed out that the financial system played a key role in the British Industrial Revolu-
tion. It greatly facilitates the flow of capital for large industrial projects. Similarly, King 
and Levine (1993) put financial development into an endogenous growth model and 
substantiated that financial development and economic growth promote each other. 
Greenwood and Jovanovic (1990) empirically proved that with the deepening of finan-
cial development, poor people can enter the financial market and gain high investment 
returns because they can be served by financial institutions and realize the equality 
of income distribution. Recently, Huang et al. (2016) focused on the effect of financial 
development on economic growth in Western China. Han et al., (2019) studied farmers’ 
participation in inclusive finance based on a sample of 587 rural households’ field survey 
data in the Qinba area, China. Kim (2016) investigated the effect of financial inclusion 
on the relationship between income inequality and economic growth. Notably, owing to 
the lack of credit history, it is difficult to select beneficiaries for financial inclusion, but 
Chao et al. (2020) developed a large-scale group decision-making model, which exhibits 
strong efficacy in integrating opinions when applied to China’s targeted poverty-allevi-
ation project. Also, default and bankruptcy are big problems that deter the enthusiasm 
and incentive for financial institutions to participate in poverty-alleviation efforts exactly 
because the enterprises and businesses in this area are small and incompetent. Fortu-
nately, the bankruptcy-predicting model, particularly considering small firms in China, 
like Kou et al. (2021), will benefit from these institutions and soothe their concerns in 
this regard. Although many studies have discussed the relationship between “Inter-
net+” tactics and productivity, few scholars have focused on the “Internet+” tactics with 
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poverty alleviation in particular (Kwak et al. 2019), let alone the integration of studies on 
the “Internet+,” financial development, economic growth, and poverty alleviation. Many 
Chinese scholars have qualitatively studied the effect of the “Internet+” tactics on pov-
erty alleviation, but few have empirically examined the relationship between “Internet+” 
and poverty alleviation. Our study focuses on the relationship between “Internet+” and 
poverty alleviation in China’s rural ethnic regions to guide efforts of poverty alleviation 
and generalize this attempt to other countries.

Until now, the hypothesis that "Internet+" tactics will enhance poverty alleviation in 
minority ethnic areas in Sichuan has been controversial. However, a few case studies 
have supported this hypothesis. In the following section, we will enrich the discussion 
on this issue by empirically analyzing the relationship between “Internet+” tactics and 
poverty alleviation.

Methods
The panel cointegration test has been widely used empirically in quantitative research on 
financial problems.By using the test empirically, scholars such as King and Levine (1993), 
Darrat (1999), and Christopoulos et al. (2004) substantiated that financial development 
is positively relevant to regional economic growth. By using the panel model, Zhu et al. 
(2011) and Giuseppe et al. (2005) recognized that technology and innovation progress 
can enhance regional economic growth. Comprehensively synthesizing the methods and 
models of the above scholars to test the impact of “Internet+” on poverty alleviation in 
ethnic regions of China, this article refers to the practices of Ahmed (2010) to establish a 
panel data model as follows:

where i is region, t is time (year), α0 is the constant term. Yi,t denotes poverty allevia-
tion indicators, and Xi,t is the independent variable of interest (i.e., the level of “Inter-
net+” tactics). Wi,t is the control variable local GDP growth rate (LGDP), and εi,t is the 
normally distributed random error (Ahmed 2010). The context of the variables is pre-
sented in Table 1.

Dependent variables

Because this study aims to assess the influence of “Internet+” tactics on poverty alle-
viation, it uses the per-capita income of residents (PCIR) and the per-capita income 
of villagers (PCIV) to measure the living standards of individuals living in that area. 
To measure the impact of the Internet on the government side, this article uses local 
government revenue (LGR) as a dependent variable and tests the relationship between 
“Internet+” tactics and the financial status of regional governments.

Independent variable

According to Sfenrianto et  al. (2018), “Internet+” can be quantified by regional Inter-
net users (Sfenrianto et al. 2018), which is highly related to the information and com-
munication infrastructure rate. In addition, Fu et al. (2019) and Zhang (2008) pointed 
out that the proportion of Internet users among all the residents can better reflect the 

(1)InYi,t = α0 + α1InXi,t +

∑
βiWi,t + εi,t
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development level of “Internet+” in the same region in different periods, or in different 
regions in the same period. Thus, we use the proportion of Internet users among all the 
residents to measure CII.

Control variable

Considering that the GDP can fully influence the PCIR, PCIV and LGR, we use LGDP as 
a control variable.

Data collection

The panel data of the three ethnic minority prefectures of Sichuan, Aba, Ganzi, and 
Liangshan run from 2000 to 2018. All the data have been collected from the Annual 
Regional Statistical Bulletin on National Economic and Social Development, which is 
publicly available on the government website.

Empirical findings
Estimation 1 and results

From the results presented in Figs. 3, 4 and 5. We can see that there is a significant and 
positive relationship between CII and GDP in all three areas after taking the logarithm 
of the variables.

Next, we use a regression model that takes LGDP as the independent variable and CII 
as the dependent variable to test the influence of CII on LGDP. The model results are as 
follows.

Pooled model results:

(p = 0.0003) (p = 0.9772).
Fixed effects results:

LGDPi,t = 460.6304 +−29.5320CIIi,t + εi,t t = 1, 2, . . . , T
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Fig. 3  Scatters of the CII and the GDP of Ganzi
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(P = 0.00) (P = 0.002).
Random effects results:

(p = 0.2589) (p = 0.0023).
From the results, we see that 1 unit of growth in the CII improves 1718.668 of the 

LGDP. This finding indicates that information infrastructure can improve local GDP; 
thus, from a macro perspective, CII plays an important role in local GDP growth in Aba, 
Ganzi, and Liangshan.

Estimation 2 and results

Next, using a pooled model, the fixed-effects regression model, and the random-effects 
regression model, we estimate the effects of CII by making LGDP a control variable.

Table 2 shows that all six regression results are acceptable and that the fixed effects of 
the regression model are more reliable because the adjusted-R2 at (2.1) is higher than 
that at (1.1), (3.1). The adjusted-R2 at (2.2) is higher than (1.2), (3.2). The constants in 
(1.2), (3.2) are significant at the 1% level. The control variable, LGDP, has a positive effect 
on the revenue of individuals in (1.1), (1.2), (3.1), (3.2), which is consistent with the 
empirical research.

Therefore, we conclude that CII (1) influences the revenues of both township residents 
and rural villagers, and (2) plays a significant role in promoting the revenue of individu-
als within that area. Additionally, (3) in the ethnic regions of Sichuan Province, the stim-
ulation of the “Internet+” tactics works better in towns than in rural villages because the 
income growth rate of the township residents (7.4813) is higher than that of the rural 
villagers (3.8728).

LGDPi,t = 315.4503+ 1718.668CIIi,t + εi,t t = 1, 2, . . . , T

LGDPi,t = 318.1920+ 1685.654CIIi,t + εi,t t = 1, 2, . . . , T
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Fig. 4  Scatters of the CII and the GDP of Aba
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Table 2  Estimation of the relationship between “Internet+” tactics and poverty indicators

*p < 0.05; **p < 0.01; ***p < 0.001

PCIR PCIV PCIR PCIV PCIR PCIV

CII (1.1) (1.2) (2.1) (2.2) (3.1) (3.2)

8.4548***
(0.6777)

3.9889***
(0.2073)

7.4813***
0.6328)

3.8728***
(0.2299)

8.4548***
(0.5079)

3.9888***
(0.1846)

LGDP 0.0005***
(0.0001)

0.0004***
(0.0000)

0.0012***
(0.0002)

0.0005***
(0.0001)

0.0005***
(0.0001)

0.0004***
(0.0000)

Constant 1.0160***
(0.0901)

0.1250***
(0.0276)

0.7839***
(0.0821)

0.0801***
(0.0298)

1.0160***
(0.0676)

0.1250***
(0.0246)

Adjusted-R2 0.8336 0.9314 0.9118 0.9486 0.8336 0.9314

F-statistic 90.2041 244.3164 87.8219 156.9828 90.2041 244.3164

Prob (F-statistic) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Model Pooled model Fixed effects Random effects

Table 3  Estimation results of the relationship between “Internet+” tactics and LGR

*p < 0.05; **p < 0.01; ***p < 0.001

LGR

(1.1) (1.2) (1.3)

CII 32.1492**
(13.1255)

0.6714
(11.2323)

32.1492***
(9.0145)

LGDP 0.0847***
(0.0021)

0.1021***
(0.0032)

0.0847***
(0.0014)

Constant 0.3914
(1.7459)

− 4.9541***
(1.4567)

0.3914***
(1.1991)

Adjusted-R2 0.9772 0.9893 0.9784

F-statistic 815.6414 875.1880 815.6414

Prob (F-statistic) 0.0000 0.0000 0.0000

Model Pooled model Fixed effects Random effects
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Fig. 5  Scatters of the CII and the GDP of Liangshan
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Estimation 3 and results

Further, we want to assess the effects of the “Internet+” tactics on LGR. With LGR as 
the dependent variable, the independent variable and control variable remain the same 
as before.

Table 3 indicates that two of the regression results are optimistic. The parameters esti-
mated from the pooled model and the random effects model are identical and signifi-
cant, but the coefficient estimated from the fixed effects regression model is not. From 
the result, we conclude that concerning (1.2) the fixed effects, the parameter of CII is 
negative and can only be trusted at the 5% significance level. Thus, the results of the 
pooled model and random effects model are preferred.

The conclusions are that CII (1) influences government revenue positively and (2) 
plays a significant role in improving the revenue of the local government.

“Internet+” tactics is one of the platform economies that can dramatically enlarge 
the scale of productivity and sales. The most direct economic benefits are scale and 
the network effect. E-commerce platforms such as Amazon, Alibaba, eBay, and Jin-
gdong, through online and offline integration, have reduced the information asymme-
try between producers and consumers and intermediate circulation. Rural organizations 
have greatly increased the scale of sales through the Internet platforms and have received 
timely feedback from consumers, driving a significant increase in the sales of specialty 
agricultural products. Finally, it increases the income level of farmers and governments 
in China’s poor ethnic areas.

Robustness test

We conduct a robustness test from the following two aspects. (1) We test whether the 
“Internet+” tactics and poverty-alleviation indicators are causal. While “Internet+” 
tactics increase the local revenues and GDP, the increasing residential and government 
revenues as well as GDP growth can also promote the indicator we use to measure the 
“Internet+” tactics, and vice versa. Referring to Xie, Yuan, and Huang’s method (Xie 
et al. 2017), the lag of InCII is used as the core explanatory variable. The logic is that 
the current poverty indicator is the counterpart of the first lag in InCII . The effect of 
the lagged InCII on the current poverty indicators does not change and indicates that 
“Internet+” tactics are the main cause of the two-way causality. The results show that 
the regression coefficient and the significance level of explanatory variables and control 
variables have not changed substantially, indicating that the endogeneity problem is not 
a concern for the robustness of our conclusion. (2) Poverty alleviation is affected by a 
series of factors, such as the infrastructure development level, urbanization level, and 
market prosperity. To avoid endogeneity caused by missing variables, we added urbani-
zation, infrastructure, and the market as control variables in the estimation. The conclu-
sions are consistent with the aforementioned basic regressions.

VAR test

The VAR model is widely used to solve the problem of data-based assessment and pre-
diction. Filho and Valk (2020) built the dynamic VAR model-based control charts for 
batch process monitoring. Zhang and Lin (2019) focused on whether the VAR model 
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outperforms other models for asset allocation in the commodity market under a com-
plex investment environment. Thus, we use the VAR model to assess the impulse of CII 
to the LGDP, LGR, PCIR, and PCIV to further substantiate the aforementioned results. 
This part uses the data from the Liang Shan District.

Estimation 4 and Results

To test the relation between CII and GDP in Liangshan district, the VAR model is used 
as follows:

It sets GDP as Yt , CII as Xt , t as the time indicator, and i as the lag order. Before per-
forming the regression, we test the stationarity of the data. Figure 6 shows that it passes 
the AR roots test.

The VAR equations are:

Impulse response

Next, we use the impulse response of GDP to CII and the result shows that the response 
of GDP to CII’s impulse in Liang Shan District. When there is an impulse of CII, the 
GDP responses are subtle during the first two years, which indicates that CII cannot 
influence the GDP immediately. However, the response increases sharply starting in the 

(2)Yt = α +

n∑

i=0

βiYt−i +

n∑

i=0

γiXt−i + µ

(3)
logGDP = 1.0322+ 0.1318logCII(−1)+−0.1517logCII(−2)

+ 0.8602logGDP(−1)− 0.0077logGDP(−2)

(4)
logCII = −1.0694 + 1.0331logCII(−1)− 0.2074logCII(−2)

±−0.7111logGDP(−1)+ 0.8242logGDP(−2)

-1.5
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Fig. 6  AR roots test
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third year and reaches the peak in the sixth year. Subsequently, the response begins to 
weaken, and the variance shows convergence, as shown in Fig. 7.

It indicates that strengthening CII can affect local GDP immediately with other fac-
tors such as transportation infrastructure investment, urbanization, and export. During 
years 1–4, strengthening CII can boost e-commerce market growth and stimulate, for 
example, “Internet+” tourism, agriculture, and e-finance. Thus, it will have an obvious 
impulse on local GDP. After 4 years, the impact of CII on GDP is almost zero.

Estimation 5 and results

To assess the correlation among CII, LGR, and PCIR or PCIV in Liang Shan District, the 
VAR model is specified as follows:

It again sets the GDP as Yt . However, to distinguish the difference between PCIR and 
PCIV, the model sets PCIR as Xt and LGR as Mt . Moreover, t is the time series, and i is 
the lag order. We calculate the VAR equations as follows:

(5)Yt = α +

n∑

i=0

βiYt−i +

n∑

i=0

γiXt−i +

n∑

i−0

θiMt−i + µ

(6)

logLCR = 0.1257+ 0.0106logCII(−1)+ 0.0629logCII(−2)+ 1.6846logLGR(−1)

− 0.7187logLGR(−2)− 0.8528logPCIR(−1)+ 0.7028logPCIR(−2)

(7)

logPCIR = −0.3909+ 0.0187logCII(−1)+ 0.0139logCII(−2)+ 0.2667logLGR(−1)

− 0.1343logLGR(−2)+ 0.5459logPCIR(−1)+ 0.1397logPCIR(−2)

Fig. 7  Impulse response of Eq. (2)



Page 14 of 19Yin et al. Financ Innov            (2021) 7:30 

Impulse response

The next step is to make an impulse response of LGR to CII and PCIR to CII separately.
Figure 8 is the impulse response of Eq. (5), which encompasses 9 graphs. The second 

graph in the first row shows that the response of PCIR changes smoothly with the time 
and peaks in year 3. The second graph in the third row also shows that the response of 
LGR changes smoothly with time and peaks in year 3. This finding indicates that the 
impulse of CII influences the PCIR and LGR immediately and almost simultaneously.

Estimation 6 and results

To assess the different impulses of CII to PCIR and PCIV, the model sets GDP as Yt , 
PCIV as Xt , and PCIR as Wt . In the same fashion, t is the time series, and i the lag 
order.

Because we already compared the different effects of CII to PCIR and PCIV, now, we 
only need to compare the different impulse response of PCIR and PCIV to CII. From 
Fig. 8, we observe that the impulse of CII influences the PCIV sharply. Moreover, the 

(8)

logCII = 5.3009+ 0.4733logCII(−1)− 0.3831logCII(−2)+ 0.2290logLGR(−1)

− 1.2494logLGR(−2)+ 1.6908logPCIR(−1)+ 1.7414logPCIR(−2)

(9)Yt = α +

n∑

i=0

βiYt−i +

n∑

i=0

γiXt−i +

n∑

i−0

θiWt−i + µ.

Fig. 8  Impulse response of Eq. (5)
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response of PCIV increases with time. The finding indicates that the CII has a quick and 
lasting effect on the improvement of the rural villagers’ income. Considering that the 
ethnic rural villagers are poorer than the township residents, communication infrastruc-
ture can have a better effect on rural village residents than on township residents.

Figure 9 shows the impulse response of Eq. (9), from which we found that CII can 
improve both PCIV and PCIR immediately, and the effect is lasting; however, from 
years 2 to 3, the impact of CII is larger on PCIR.

These results indicate that in China’s rural ethnic regions, especially in Sichuan 
Province, because of the poor geographic condition, the scattered market, and inef-
ficient but high-cost logistics, increasing local villagers’ revenue by traditional means 
is difficult. However, “Internet+” tactics can integrate the rural families into the mod-
ern market and greatly reduce the cost of information acquisition and logistics; thus, 
the stimulation effect is strong and direct in enhancing poor rural families’ revenues.

Conclusions and policy implications
Based on panel and VAR analysis, the empirical results significantly substantiate the 
hypothesis that “Internet+” tactics may have a positive effect on poverty alleviation in 
China’s ethnic poor rural regions. Similar to many scholars’ perspectives, “Internet+” 
tactics offer a reliable means to alleviate rural areas’ poverty because they can cultivate 
new business models, new technology, and even new markets. To further substantiate 
the aforementioned statement, we use data from the Liangshan, Aba, and Ganzi eth-
nic regions from 2000 to 2018 to empirically verify our hypothesis. The conclusions and 
policy context are as follows:

Fig. 9  Impulse response of Eq. (9)
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1.	 For the sampling duration, “Internet+” tactics can have a positive effect on local GDP 
and LGR. Through a VAR analysis, in the first six years, the margins of the impulse 
of the “Internet+” tactics expand but tend to converge after the first six years. Thus, 
the “Internet+” tactics alone do not solve the ethnic regions’ poverty problems. The 
local government must fully use the advantages of the “Internet+” tactics to boost 
new industries and new growth motives. Comprehensive actions such as developing 
infrastructure (e.g., highway, railways, and high-speed networks, and stable power 
grids) and building innovative industrial and agricultural platforms are necessary for 
the “Internet+” tactics to work their magic and improve ethnic rural economies.

2.	 From the panel and VAR analysis, we observe that “Internet+” tactics have a very 
positive and persistent effect on ethnic rural families’ income, and the margin has 
been enlarged over time. We assert that training ethnic rural individuals to master 
the Internet and relevant “Internet+” apps as production and sales tools is essen-
tial. It is very significant for the ethnic local government to develop new industries 
such as “Internet+” tourism, “Internet+” special agriculture, and “Internet+” sports. 
Additionally, the central and provincial government must strengthen CII and pro-
mote the rural informatization process consistently to facilitate ethnic rural use of 
“Internet+” to transform their lives.

3.	 We use the model “Government subsidy + Market operation” to support the rural 
“Internet+” platform. The aforementioned analysis demonstrates the significance of 
the “Internet+” platform to the ethnic rural areas in Sichuan. One significant prob-
lem is that the “Internet+” platform has obvious external characteristics, and busi-
nesses are reluctant to invest capital to enter and take the unknown market risk in 
the initial phase. Thus, policies should ensure that provincial and local governments 
implement subsidies to encourage entrepreneurs to set up the “Internet+” platform 
in rural ethnic regions in a manner that fulfills certain standards. Once the local 
“Internet+” platforms have highly been integrated into the market, the government 
should suspend the subsidies to avoid the subsidy’s malfunction on the develop-
ment of the market. Additionally, the “Internet+” platform should be fully open and 
approachable to every rural household. Quality oversight is required to ensure the 
market will not quickly degenerate.

4.	 According to the above conclusions, first, the ethnic impoverished regions should 
highlight the special role of e-commerce in poverty alleviation and further rural revi-
talization and should aim to build up leading industrial ecological circles like the big 
data industry, agricultural products processing, and the tourism and health industry, 
which will equip those industries with network support and digital and intelligent 
transformation. Second, per the developmental logic of the industrial chains, ethnic 
impoverished regions should recruit projects by “building, converging, supplement-
ing, strengthening, extending, and expanding” industrial chains to form the produc-
tion capacity needed to meet market standards. Third, ethnic impoverished regions 
should make an effort to promote the concentration of high-quality producing ele-
ments in local industrial ecological circles by providing policy and carrier support, as 
well as highly efficient government services to form the scale effect of superior local 
industries.
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5.	 For sustainable development in rural ethnic areas, the local government should draw 
a clear ecological red line for “Internet+” industries. First, to protect local geologi-
cal brands and intellectual property and avoid the effect of “bad money driving out 
good money,” local regulatory authorities should crack down on counterfeit products 
that cannot meet market standards and infringe on the intellectual property rights of 
other suppliers. Second, to protect ecologically vulnerable areas in ethnic impover-
ished areas in Sichuan, the local government should plan and set the bottom line of 
industrial expansion regarding over-exploration of natural resources or uncontrolled 
gas emissions from the over-breeding of animals.

6.	 Internet financing tools with credit-checking systems could be widely applied to 
boost the economy in ethnic rural areas with severe poverty problems. In general, 
Internet financing lowers the barrier for remote and small businesses to raise funds 
and reduce their financial pressure. The integration of e-commerce and Internet 
financing will improve market efficiency. To manage the credit risk associated with 
Internet financing, a credit-checking system for individual and small businesses 
should be established. The information integration from e-commerce and logistics 
will also contribute to the accuracy and efficiency of the credit-checking system. A 
mature credit-checking system will help establish a stable “Internet financing–e-
commerce” eco-system.
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