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Abstract

[B 8] Information consumption has emerged as a burgeoning consumption
hotspot. To facilitate the advancement of information consumption levels
among urban residents, this study examines its determinants.

[757%] This paper analyzes the developmental trajectory and spatial correlation
of information consumption among Chinese urban residents, alongside three cat-
egories of internal and external influences on contemporaneous information con-
sumption, constructs a corresponding theoretical framework, and subsequently
conducts empirical investigation employing a dynamic spatial Durbin model.

[£2] Current-period information consumption expenditure does not engender
spatial spillover effects on neighboring regions; information consumption demon-
strates durable goods characteristics, while residents’ information consumption
patterns are subject to influence by the information consumption habits of resi-
dents in adjacent areas. Among the influencing factors, escalations in price levels
and income stimulate local residents’ information consumption expenditure in
the short term; conversely, enhancements in education levels and information
infrastructure generate significant positive spatial spillover effects on neighbor-
ing regions in the short term. In the long-term effects, only price levels and
income exert influence on local residents’ information consumption expenditure.

[BFR] Due to data availability constraints, five factors were selected for analysis:
price index, education level, information infrastructure, number of internet users,
and income. Omitted factors may potentially impact the analytical results.

[43£] When investigating the determinants of household consumption, various
spatial effects must be accounted for; otherwise, estimation results may be sub-
ject to bias.
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Abstract

[Objective] Information consumption has become an increasingly important
driver of economic growth. To promote information consumption among ur-
ban residents, this study investigates its key influencing factors. [Methods]
We analyze the development trajectory and spatial correlation of information
consumption among urban Chinese residents, examining three types of internal
and external influences on current consumption. We construct a theoretical
model and conduct empirical analysis using a dynamic spatial Durbin panel
model. [Results] Current information consumption expenditures exhibit no
spatial spillover effects on neighboring regions, while demonstrating durable
goods characteristics. However, residents’ information consumption is influenced
by the consumption habits of residents in adjacent areas. Among the influencing
factors, price and income increases stimulate local information consumption in
the short term, whereas improvements in education levels and information in-
frastructure generate significant positive spatial spillover effects on neighboring
regions. In the long term, only price and income levels affect local residents’
information consumption expenditures. [Limitations] Due to data availability
constraints, we examine only five factors: price index, education level, infor-
mation infrastructure, number of internet users, and income. Unconsidered
factors may influence the results. [Conclusions] When studying factors af-
fecting household consumption, spatial effects must be incorporated; otherwise,
estimates may be biased.
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External Influence; Dynamic Spatial Durbin Panel Model
Classification Codes: F49; G35

3. Information Consumption and Its Influencing Factors

Consumption theory represents a core topic in economics. By constructing
consumption functions to examine relationships between expenditures and in-
fluencing factors, researchers can provide theoretical foundations for effective
consumption policies. In August 2013, the State Council published the White
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Paper “Several Opinions on Promoting Information Consumption to Expand
Domestic Demand,” establishing information consumption as a growing hotspot
with substantial potential to upgrade consumption patterns, release market po-
tential, and stimulate effective investment. Consequently, analyzing informa-
tion consumption’ s influencing factors has become essential [1].

Three critical questions must be addressed: First, do provincial-level urban res-
idents’ information consumption patterns exhibit spatial spillover effects, given
that ignoring cross-regional correlations yields biased conclusions? Second, does
the habit formation theory commonly applied in consumption research apply to
Chinese urban residents’ information consumption, and does information con-
sumption’ s unique nature create internal and external habit formation effects?
Third, based on these analyses, are dynamic non-spatial panel models or static
spatial panel models appropriate for this research question?

This study addresses these questions by analyzing influencing factors of urban
Chinese residents’ information consumption. Habit formation theory comprises
internal habit formation—emphasizing how consumers’ past consumption affects
current decisions—and external habit formation—examining how demonstrative
groups’ consumption behaviors influence others. Naik et al. constructed a the-
oretical consumption habit model based on lifecycle hypotheses through utility
maximization [2]. Dynan studied how consumption habits affect current con-
sumption using intertemporal utility maximization models [3]. Guariglia and
Rossi examined how consumption habits, permanent income, and labor income
risk influence current consumption [4]. Angelini investigated the effects of con-
sumption habits, precautionary saving, wealth, and income on current consump-
tion [5]. Alessie and Teppa analyzed habit formation and income uncertainty
impacts on consumption [6].

Previous consumption research exhibits three limitations: First, most studies
consider only internal or external habit formation, or alternatively, only spatial
effects of current consumption, rarely integrating all three influences simultane-
ously. External habit formation receives limited attention or is proxied by aver-
ages. Second, few studies analyze spatial correlations when examining informa-
tion consumption determinants. Third, no research has definitively established
whether habit formation effects exist in residents’ information consumption.

This paper analyzes spatial correlations in urban Chinese residents’ information
consumption and the three internal/external influences on current consumption,
employing a dynamic spatial Durbin panel model to empirically examine influ-
encing factors.

4.2 Analysis of Urban Residents’ Information Consumption
Coefficient

The information consumption coefficient reflects the proportion of information
consumption in total household expenditures, representing a new dimension
for characterizing information society and informatization development stages.
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A larger coefficient indicates higher consumption levels and quality. Figure 2
[Figure 2: see original paper| illustrates the trend from 2002-2013, showing
fluctuations but an overall upward trajectory from 0.3248 in 2002 to 0.3412 in
2013, averaging 0.48% annual growth.

4.3 Analysis of Urban Residents’ Information Consumption
Propensity

Information consumption propensity measures the share of income allocated to
information consumption, directly reflecting consumption demand willingness
and intensity. Figure 3 [Figure 3: see original paper] shows the 2002-2013 trend,
revealing fluctuations but an overall decline from 0.2543 in 2002 to 0.2281 in
2013, averaging a 0.94% annual decrease.

4.4 Global Spatial Correlation Analysis of Urban Residents’
Information Consumption

We initially employed k-nearest (k=4) spatial weight matrices and provincial
geographic distance matrices. Results indicated spatial connections primarily
occurred between regions sharing common boundaries, with spatial correlation
diminishing with distance. Consequently, we adopted a first-order rook-based
weight matrix (treating Guangdong and Guangxi as Hainan’ s adjacent regions)
[22-23).

Table 1 presents Moran’ s I statistics and significance levels for urban Chinese
residents’ information consumption. Since 2002, Moran’ s I values have been
highly significant, demonstrating strong positive spatial correlation. Figure 4
[Figure 4: see original paper] illustrates the Moran’ s I trend, showing an overall
upward pattern despite slight fluctuations in 2010.

4.5 Local Spatial Correlation Analysis of Urban Residents’
Information Consumption

Figure 5 [Figure 5: see original paper] presents the 2013 Moran’ s I scatter plot
for urban residents’ information consumption, with a Moran’s I value of 0.341 in-
dicating high spatial autocorrelation. The first quadrant contains six provinces
(Beijing, Shanghai, Tianjin, Jiangsu, Fujian, Zhejiang) exhibiting high-high
(HH) characteristics—high consumption levels with high spatial lag. The second
quadrant includes six provinces (Hainan, Jiangxi, Hebei, Heilongjiang, Anhui,
Guangxi) showing low-high (LH) patterns. The third quadrant comprises 14
provinces (Hunan, Shanxi, Ningxia, Shaanxi, Gansu, Guizhou, Henan, Hubei,
Chongqing, Sichuan, Yunnan, Tibet, Qinghai, Xinjiang) with low-low (LL)
characteristics. The fourth quadrant contains two provinces (Guangdong, In-
ner Mongolia) with high-low (HL) patterns. Three provinces (Jilin, Shandong,
Liaoning) exhibit atypical spatial features.
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Figure 6 [Figure 6: see original paper] shows the Moran’ s I scatter plot for
2002-2013 average information consumption, with Moran’ s I of 0.285 indicating
high spatial autocorrelation. The first quadrant includes six provinces (Fujian,
Jiangsu, Tianjin, Shanghai, Zhejiang, Beijing) with HH characteristics. The sec-
ond quadrant contains five provinces (Hainan, Jiangxi, Hebei, Anhui, Guangxi)
with LH patterns. The third quadrant includes 16 provinces (Heilongjiang, Hu-
nan, Jilin, Guizhou, Ningxia, Shanxi, Henan, Gansu, Hubei, Tibet, Qinghai,
Xinjiang, Sichuan, Yunnan, Chongqing, Shaanxi) with LL characteristics. The
fourth quadrant contains Guangdong with HL characteristics. Three provinces
(Liaoning, Shandong, Inner Mongolia) show atypical features.

These analyses reveal that while urban residents’ information consumption ex-
penditures grew rapidly and consumption willingness declined, spatial correla-
tion between regions increased.

6. Empirical Results and Analysis

Based on the theoretical model (equation (2)), we introduced control variables
affecting information consumption, applied logarithmic transformations, and
reparameterized to obtain the dynamic spatial panel Durbin model (equation
(3)). Given information consumption’ s spatial correlation, spatial factors must
be incorporated to avoid biased estimates. Spatial factors enable us to introduce
lagged terms of information consumption and their spatial lags to reflect internal
and external influences. Current information consumption experiences three
effects: (1) internal influence from previous consumption; (2) external influence
from spatially lagged previous consumption; and (3) external influence from
spatially lagged current consumption.

The habit formation utility function is temporally non-separable: U(C,, H,),
where H, represents habit stock with the time evolution form shown in equa-
tion (1). C,_; represents internal influence from previous consumption; C}_;
represents external influence from other regions’ previous consumption; and Cj
represents external influence from other regions’ current consumption. If pa-
rameters v,0, 36, and v,60 exceed zero, habit formation effects exist. If these
parameters are negative, consumption exhibits durability with intertemporal
substitution effects [24].

Building on Naik’ s lifecycle habit formation model [2] and Hang’ s perma-
nent income model [8], we introduce a utility function incorporating three inter-
nal/external influences to derive the theoretical model (equation (2)). Detailed
derivations are available upon request.

Static spatial effect test results appear in Table 2 . Likelihood ratio tests indicate
that under static conditions, a two-way fixed effects model incorporating both
individual and time fixed effects is appropriate. However, (robust) LM tests
suggest a spatial error model.

Table 3 presents static and dynamic spatial panel Durbin model regression re-
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sults. For the static model, Wald__ {spatial} and LR_ {spatial} tests significantly
reject simplifying the spatial Durbin model to spatial lag or spatial error speci-
fications, supporting the spatial Durbin model approach.

However, static models inadequately describe consumption inertia. The dy-
namic spatial Durbin model enhances explanatory power, achieving higher R?
and LogL values. We tested whether L. InCZXF and W % L.InCZXF coef-
ficients are jointly significant through an omitted variable LR test (equation
(4)). The LR statistic of 38.2168 follows a x? distribution with 2 degrees of
freedom (p = 0.0000), rejecting the null hypothesis and confirming that lagged
consumption factors should be included.

Calculating 7+ p+ 7 yields 0.7646. A bilateral Wald test of the null hypothesis
T+ p+n =1 produces a test statistic of 7.2460, which rejects the null, indicat-
ing the dynamic spatial Durbin model satisfies stability conditions. An F-test
for time effects (statistic=3.3850, df=(10,287)) supports using a two-way fixed
effects model with time fixed effects.

Table 3 results show that under dynamic conditions, W x In CZXF is insignifi-
cant, indicating current information consumption generates no spatial spillover
effects on neighboring regions. In contrast, static spatial Durbin model results
suggest significant spatial spillover effects, demonstrating its inability to distin-
guish between current and lagged effects, leading to omitted variable bias.

Table 4 presents dynamic spatial panel Durbin model results for information
consumption inertia effects. The negative internal effect of previous consump-
tion indicates information consumption’ s durable characteristics—higher pre-
vious consumption reduces current consumption. This reflects durable goods
properties: purchasing computers or phones reduces subsequent expenditures
on these items. Additionally, information services’ non-rivalrous and shareable
nature allows unlimited usage and consumption, enabling “free-riding” that
reduces current expenditures following high previous consumption. Conversely,
previous consumption generates positive spatial spillover effects, indicating that
regional consumption is influenced by neighboring regions’ consumption habits
—an effect undetectable through static models.

Dynamic spatial panel models decompose explanatory variable effects into short-
term and long-term components, each further divisible into direct and indirect
effects. Table 5 presents these decompositions based on Table 3 parameter
estimates.

Short-term effects show that price and income increases raise local information
consumption (effects: 0.7543 and 1.1548), while other variables’ direct effects
are insignificant. Education and information infrastructure improvements gen-
erate significant positive spatial spillover effects on neighboring regions (effects:
0.0389 and 1.2592), suggesting educated population mobility stimulates neigh-
boring regions’ consumption. Local information infrastructure improvements
create positive spillovers despite insignificant negative local effects, indicating
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that while infrastructure upgrades may reduce information consumption prices,
local expenditures remain unaffected.

Long-term effects reveal that only price and income significantly affect local
consumption, with no significant spatial spillover effects for any variables.

Based on 2002-2013 panel data analysis of spatial correlation and influencing
factors in urban Chinese residents’ information consumption, we conclude: (1)
External habit formation from spatial effects plays a non-negligible role in pro-
moting information consumption; (2) Information product and service supply
capacity should be enhanced while strengthening legal and technical measures to
regulate information content usage; (3) Region-specific policies should be imple-
mented for low-level clusters, high-level clusters, and mixed high-low clusters to
improve income, education, and infrastructure, thereby establishing long-term
mechanisms for sustainable consumption growth.

References

[1] General Office of the State Council of the People’ s Republic of China. Some
Suggestions About Promoting Information Consumption and Expand Domestic
Demand Put Forward by the State Council [M]. Beijing: The Peoples’ Press,
2013.

[2] Naik N Y, Moore M J. Habit Formation and Intertemporal Substitution in
Individual Food Consumption[J]. The Review of Economics and Statistics, 1996,
78(2): 321-328.

[3] Dynan K E. Habit Formation in Consumer Preferences: Evidence from Panel
Data[J]. The American Economic Review, 2000, 90(3): 391-406.

[4] Guariglia A, Rossi M. Consumption, Habit Formation, and Precautionary
Saving: Evidence from British Household Panel Survey[J]. Oxford Economic
Papers, 2002, 54(1): 1-19.

[5] Angelini V. Consumption and Habit Formation When Time Horizon is Fi-
nite[J]. Economics Letters, 2009, 103(2): 138-140.

[6] Alessie R, Teppa F. Saving and Habit Formation: Evidence from Dutch
Panel Data [J]. Empirical Economics, 2010, 38(2): 385-407.

[7] Ai Chunrong, Wang Wei. A Sensitivity Analysis of Chinese Household Con-
sumption with Habit Formation [J]. The Journal of Quantity Economics and
Technology Economics, 2008(11): 98-114.

[8] Hang Bin. Rural Households” Buffer-Stock Saving with Habit Formation [J].
Economic Research Journal, 2009(1): 96-105.

[9] Hang Bin, Guo Xiangjun. Precautionary Saving Under Habit Formation:
An Empirical Study of Chinese Urban Population Consumption Behavior [J].
Statistical Research, 2009, 26(3): 38-43.

chinarxiv.org/items/chinaxiv-201711.01930 Machine Translation


https://chinarxiv.org/items/chinaxiv-201711.01930

ChinaRxiv [$X]

[10] Yan Xinhua, Hang Bin. Internal and External Habit Formation with House-
hold Consumption Structure: An Empirical Study Based on Chinese Rural
Household [J]. Statistical Research, 2010, 27(5): 32-40.

[11] Jia Nan, Zhang Liangliang, Gan Li. A Test of Habit Formation in Food
Consumption with Uncertainty in Rural Households: An Investigation Using
Micro Panel Data[J]. China Economic Quarterly, 2011, 11(1): 327-348.

[12] Cui Haiyan, Fan Jizhen. Internal and External Habit Formation with Con-
sumption Behavior of Chinese Rural Households: An Empirical Study Based
on the Provincial Lever Dynamic Panel Data [J]. Chinese Rural Economics,
2011(7): 54-61.

[13] Cui Haiyan, Fan Jizhen. Habit Formation and Information Consumption
Behavior of Urban Households in China - An Empirical Study Based on the
Provincial Lever Dynamic Panel Data Model [J]. Information Science, 2012,
30(5): 657-661.

[14] Cui Haiyan. An Empirical Study of Habit Formation Influence Rural Resi-
dents’ Information Consumption in Chinal[J]. Information Science, 2014, 32(3):
76-80.

[15] Su Fanglin, Li Chen, Zhang Rui. A Spatial Study on the Panel-Data of
Consumption of Provincial Urban Residents [J]. Journal of Hunan Finance and
Economics University, 2011, 27(6): 48-53.

[16] Jiao Zhilun. Spatial Distribution and Dependence of City Consumption in
China[J]. Economic Geography, 2013, 33(7): 41-46.

[17] Cao Jinglin, Guo Yafan. The External Habit Formation of Rural Residents’
Study on Spatial Panel Data Model in the Course of Urbanization[J]. Modern
Finance and Economics-Journal of Tianjin University of Finance and Economics,
2013(11): 73-82.

[18] Chen Yanwu, Deng Xinglei. A Comparative Study of Information Consump-
tion of Urban and Rural Residents in ChinalJ]. Journal of Huaqiao University:
Philosophy & Social Sciences, 2016(1): 48-55.

[19] Shen Xiaoling. Study on the Information Consumption of Urban Residents
in China [M]. Beijing: The Peoples’ Press, 2013.

[20] Ren Xingzhou, Wang Wei, Wang Qing, et al. China’ s New Growth Sources
of Consumption the New Era [M]. Beijing: China Development Press, 2013.

[21] Yin Shijie. Consumption Economics [M]. Beijing: Higher Education Press,
2003.

[22] LeSage J P, Pace R K. Introduction to Spatial Econometrics [M]. Boca
Raton: CRC Press Taylor & Francis Group, 2009.

[23] Chen Qiang. Advanced Econometrics and Stata Application [M]. The 2nd
Edition. Beijing: Higher Education Press, 2014.

chinarxiv.org/items/chinaxiv-201711.01930 Machine Translation


https://chinarxiv.org/items/chinaxiv-201711.01930

ChinaRxiv [$X]

[24] Deaton A. Understanding Consumption[M]. Oxford: Oxford University
Press, 1992.

[25] Lee L F, Yu J H. A Spatial Dynamic Panel Data Model with Both Time
and Individual Fixed Effects[J]. Econometric Theory, 2010, 26(2): 564-597.

[26] Yu J H, Jong R D, Lee L F. Estimation for Spatial Dynamic Panel Data with
Fixed Effects: The Case of Spatial Cointegration [J]. Journal of Econometrics,
2012, 167(1): 16-37.

[27] Elhorst J P, Zandberg E, Haan J D. The Impact of Interaction Effects among
Neighbouring Countries on Financial Liberalization and Reform: A Dynamic
Spatial Panel Data Approach [J]. Spatial Economic Analysis, 2013, 8(3): 293-
313.

[28] Elhorst J P. Spatial Econometrics: From Cross-section Data to Spatial
Panels [M]. New York: Springer, 2014.

Supporting Data

Supporting data are self-archived by the author and available upon request at
E-mail: 1980zhangsu@163.com.

[1] Zhang Su. xinxixiaofei.xlsx. Panel data on information consumption and
influencing factors.

[2] Zhang Su. lilunmoxing.docx. Derivation process of the three inter-
nal/external influence theoretical model.

Conflict of Interest Statement: The author declares no conflict of interest.

Received Date: 2017-02-15
Revised Date: 2017-04-18

Information Consumption of Urban Chinese Residents: An Empirical
Study Based on Dynamic Spatial Durbin Panel Model

Zhang Su

(School of Economics and Management, Tongji University, Shanghai 200092,
China)

(School of Economics and Management, Zhongyuan University of Technology,
Zhengzhou 450007, China)

Abstract: [Objective] This paper analyzes the factors influencing information
consumption, aiming to further promote such activities among urban Chinese
residents. [Methods] First, we studied the development condition, spatial cor-
relation and three types of internal and external influencing factors. Then, we
constructed the corresponding Dynamic Spatial Durbin Panel Model and con-
ducted an empirical study. [Results] The information consumption had the
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durable features but posed no spillover effects. The urban residents’ consump-
tion could also affect the adjoining region residents’ behaviors. The increasing
of price and income promoted the information consumption in short term. The
improvement of education and information infrastructure posed spatial spillover
effects to adjoining residents. In the long term, only the price and income had
impacts on local residents. [Limitations] We only examined the impacts of the
price, education level, information infrastructure, number of cyber citizen, and
income. Other factors might also affect the results. [Conclusions] We must study
the residents’ information consumption behaviors based on all spatial spillovers
to avoid biased results.

Keywords: Information Consumption; Spatial Correlation; Internal Influence;
External Influence; Dynamic Spatial Durbin Panel Model
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