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Abstract
Increased risks of economic policy uncertainty and overexploitation of natural resources exist in China. At the same time, 
the growth rate of urban residents’ consumption has generally declined. The paper analyses the role of economic policy 
uncertainty (EPU) and natural resource exploitation on the urban residents’ consumption in China. Based on the data from 
the first quarter of 2002 to the third quarter of 2021, the paper uses a nonlinear autoregressive distributed lag model to verify 
the asymmetric effects. Then the paper constructs a time-varying parameter vector autoregressive model with stochastic 
volatility term to analyze the nonlinear responses. Impulse response analysis was used to further explain the relationship 
between the three. The negative impact of rising EPU on urban residents’ consumption is larger than its reduction. Negative 
shocks to natural resource development increase the urban residents’ consumption. Positive shocks reduce the urban residents’ 
consumption. There is a time-varying non-linear effect of EPU and natural resource development on urban residents’ 
consumption in China. The negative impact of EPU on urban consumption has been further exacerbated by major crises 
such as the financial crisis, COVID-19 and the post-crisis period. The negative impact of natural resource development 
diminished after the government introduced industrial upgrading policies and environmental regulations. This study provides 
constructive suggestions for the optimization of economic policies and the improvement of urban consumption. This study 
also enriches consumer theory and provides new evidence for the resource curse hypothesis.
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1 Introduction

In recent years, the economic situation facing China has 
undergone significant changes. On the one hand, the 
U.S.-China trade conflict, the global geopolitical crisis, 
and COVID-19 had serious impacts on economic demand 
(Bashir et al. 2022; Cui et al. 2023; Hu et al. 2023). On 
the other hand, the pulling effect of China’s domestic 
investment on the economy has been declining (Xiao 
et al. 2018; Yan and Su 2020). However, the contribution 
of consumption to economic growth reached 63%, 
which has become the first driving force of economic 
growth (Yang et al. 2020; Xue et al. 2022a, b). In recent 
years, China’s consumption as a share of GDP has been 
significantly lower than that of major developed countries. 
Moreover, the proportion of urban residents’ consumption 
expenditure in China’s consumption demand is as high 
as 54.81% (Lai and Zhu 2022; Yang et al. 2022a, b). In 
today’s deteriorating economic situation, it is essential 
to further stimulate the release of residents’ consumption 
potential.

Different economic policies will have different impacts 
on consumption (Mayer 2009; Işık and Radulescu 2017; 
Işık et al. 2017; Evans et al. 2018; Ahmad et al. 2021; Işık 
and Pata 2021; Işık et al. 2021; Alvarado et al. 2022a; 
Alvarado et al. 2022b; Alvarado et al. 2022c; Deng et al. 
2022; Ongan et al. 2022; Ahmad 2023; Altunöz 2023; 
Amin et  al. 2023; Islam et  al. 2023; Kirikkaleli et  al. 
2023; Ongan et  al. 2023; Sarıgul et  al. 2023; Solarin 
et al. 2023; Umar Faroog et al. 2023; Adebayo and Ozkan 
2024; Adebayo et al. 2024; Alola et al. 2024; Amin et al. 
2024; Appiah et al. 2024; Bekun et al. 2024; Jabeen et al. 
2024; Pasigai and Jusriadi 2024, Masud et al. 2024). Since 
the post-financial crisis and the COVID-19 era, China 
has introduced various economic policies to promote 
economic recovery. However, the economic situation is 
still uncertain, China’s GDP growth rate has been kept 
low. At the same time, the risk of policy uncertainty in 
China’s economy has increased as policies continue to be 
adjusted (Mirza and Ahsan 2020; Huang and Luk 2020). 
Some scholars have already expressed concern about the 
impact of the uncertainty created by changing economic 
policies on the economy and businesses (Baker et al. 2012; 
Jiang et al. 2018; Liu et al. 2021; Xue et al. 2022a, b; 
Dogru et al. 2023a, 2023b, 2019;

Işık 2023, 2020; Cui et  al. 2024). But few studies 
have focused on the impact of EPU on consumption 
levels. According to the precautionary savings and 
liquidity constraint theories, EPU may lead to lower 
levels of consumption in the future. Rational consumer 
individuals will reduce current consumption and increase 
savings (Fafchamps and Pender 1997). Real options 

theory also suggests that if a consumer makes a mistake 
by purchasing a higher-cost good, the mistake will be 
difficult to reverse. This results in higher economic losses 
for consumers (Ceseña et al. 2013; Trigeorgis et al. 2017). 
The above results have also been further confirmed in 
selected empirical studies (Yin et  al. 2021; Han et  al. 
2023a, b; Peng et  al. 2023). In addition, consumers 
may perceive EPU differently in different periods due 
to sticky information, differences in the magnitude of 
the risk of EPU and differences in the macro situation 
(Jin and Wu 2021; Ghirelli et al. 2021). This leads to a 
non-linear impact of EPU on consumption in different 
periods. Overall, economic policy uncertainty can have an 
important impact on consumption and can directly affect 
China’s economic development. Therefore, it is necessary 
to examine economic policy uncertainty and consumption.

Besides economic policies, natural resources also play an 
important role in the national economy and consumption. 
Socio-economic development cannot be achieved without 
the material support provided by natural resources. The 
development of natural resources will also raise people’s 
incomes and further increase the level of consumption. 
However, rapid economic growth will inevitably lead 
to excessive consumption of natural resources and 
environmental pollution (Işık 2010). The depletion of natural 
resources will limit the speed and quality of economic 
development (Gylfason and Zoega 2006; Khan et al. 2021; 
He et al. 2022). Unlike EPU, many scholars around the 
world have now explored the relationship between natural 
resources, environmental quality and economic growth from 
an asymmetric and non-linear perspective (Zeb et al. 2014; 
Ali et al. 2022; Hossain et al. 2022; Usman et al. 2023). 
Although many scholars have confirmed the existence of the 
environmental Kuznets curve and the resource curse through 
their research, they have ignored the level of urban residents’ 
consumption. Therefore, it is necessary to re-examine the 
impact on urban consumption. The paper sets out again 
to examine the relationship between natural resource 
development and urban residents’ consumption from a non-
linear and asymmetric perspective.

This paper examines the relationship between EPU, 
natural resource development and urban residents’ 
consumption levels based on data from the first quarter of 
2002 to the third quarter of 2021. Specifically, the paper 
uses the NARDL model to test for asymmetric effects. The 
TVP-VAR-SV model was then used to test for non-linear 
effects. The innovations and contributions of this paper 
are as follows. First, previous studies have only considered 
the impact of EPU on macroeconomic variables such as 
economic growth, while this paper examines the impact 
of EPU on urban residents’ consumption. This paper 
enriches the research related to EPU and consumption level. 
Secondly, most of the previous studies have examined the 
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linear and symmetric effects of EPU using econometric 
models, and this paper empirically examines the asymmetric 
and non-linear effects of EPU using the NARDL model 
and the TVP-VAR-SV model. Third, previous studies 
have examined the impact of natural resource exploitation 
through environmental quality and economic growth. This 
paper refines the research object. Examining the relationship 
between natural resource exploitation and urban residents’ 
consumption can provide brand new evidence for the 
environmental Kuznets curve and the resource curse 
hypothesis. This paper enriches the traditional theory that 
EPU and natural resource development affect the urban 
residents’ consumption. By analyzing and testing the 
asymmetric and non-linear effects, it is possible for the 
government to formulate more precise policies for different 
periods and levels of EPU and natural resource development. 
At the same time, this paper is conducive to reducing the 
volatility of urban residents’ consumption and promoting 
the release of consumption potential.

2  Literature review

2.1  Economic policy uncertainty and consumption

EPU is the uncertainty about the impact that newly 
introduced and implemented policies will have on economic 
agents (Pástor and Veronesi 2013). Based on the meaning 
of EPU, scholars have conducted a lot of discussions on the 
relationship between EPU on green finance (Ahsan et al. 
2022; Zhang et  al. 2023), energy consumption (Pirgaip 
and Dinçergök 2020; Qamruzzaman et  al. 2022a2022) 
and environmental pollution (Anser et  al. 2021; Syed 
et al. 2022; Zhang et al. 2017; Xie et al., b; Long et al. 
2022). Precautionary savings theory earlier discussed the 
relationship between EPU and consumption (Dreze and 
Modigliani 1972; Zeldes 1989). Romer (1990) noted from 
real options theory that uncertainty may delay investment 
and consumption plans. Based on theoretical analyses, 
scholars have mainly used various linear models to develop 
empirical analyses of the impact of EPU. Alexopoulos and 
Cohen (2009) find that economic policy uncertainty shocks 
can bring about sharp short-term recessions. This leads to 
declines in consumption, output, employment, productivity 
and investment. Fernández-Villaverde et al. (2015) found 
that fiscal volatility shocks reduce aggregate output, 
investment, consumption. Mumtaz and Surico (2018) use 
an SVAR model to find that uncertainty caused by policy 
changes related to government debt has the greatest impact 
on macroeconomic variables such as consumption. Baiardi 
et al. (2020) summarized articles related to the precautionary 
savings theory reconfirms that when the risk of uncertainty 
increases, people in both rich and not-so-wealthy countries 

reduce investment and consumption. Other studies have 
examined the impact of EPU on consumption from a 
micro perspective. Chen et  al. (2022) used the ARDL 
model to find that Chinese households respond to shocks 
from EPU by reducing non-permanent consumption 
expenditure. However, the effect of EPU on variables such 
as consumption may be asymmetric or non-linear due to 
factors such as policy time lag, different economic states, 
consumption habits and consumer awareness concepts (Aye 
et al. 2019; Al-Thaqeb et al. 2022). In an examination of 
G7 countries, Bahmani-Oskooee and Nayeri (2020) use 
the NARDL model to find that consumption paths are 
significantly different before and after a period of high 
uncertainty. Positive and negative shocks to EPU do not 
offset each other’s effects on consumption. In summary, 
scholars have already explored a great deal about the 
impact of EPU on consumption. However, there are still the 
following shortcomings. First, fewer existing studies have 
examined the impact of EPU on residential consumption. 
Most of them only examine the macroeconomic effect of 
EPU and its impact on total consumption. Second, most of 
the studies are based on symmetrical and linear assumptions 
to carry out research on the impact of EPU on consumption. 
This paper enriches the impact of EPU and consumer theory 
from a non-linear and asymmetric perspective.

2.2  Natural resource development 
and consumption

Natural resources have been an important driver of 
China’s economic development. Changes in economic 
growth and consumption are closely related to natural 
resources. Many scholars in the last century have argued 
that the abundance of natural resources is conducive to 
achieving economic prosperity (Wright 1990; Davis 1995). 
Davis (1995) examined mineral-based economies from 
1970–1991 and found that 57 non-mineral economies 
were in most cases slightly weaker in terms of wealth and 
development than 22 mineral economies. He argues that 
the resource curse is very much the exception rather than 
the rule. Brunnschweiler (2008) used the panel data to find 
that the positive relationship is more pronounced in the 
case of land resources, which are strengthened by sound 
institutions. Alexeev and Conrad (2009) find that the level 
of abundance of oil and other mineral resources is positive 
in terms of its impact on countries’ long-term economic 
growth. However, more studies agree that natural resources 
can be an impediment to economic growth. Auty (1994) 
proposed the resource curse in the study of mineral resource 
economies. Numerous studies have since been conducted 
based on the resource curse. Ploeg (2011) noted the fact 
that resource abundance in some countries has led to real 
exchange rate appreciation, weak institutions and poor 
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financial systems. He proved that these countries are unable 
to convert their exhaustible resources into other assets, thus 
manifesting the resource curse phenomenon. Other scholars 
have argued that there is not simply a curse or a facilitating 
effect. Mehlum and Moene (2002) found that the resource 
curse only applies to countries that have developed friendly 
regimes to resource predators, while there is no negative 
impact on producer-friendly countries. Mehrara (2009) 
found that oil-rich countries’ resources have a positive effect 
on the economy only when the growth rate of oil revenues is 
less than 18%. And when oil revenues exceed that threshold, 
this positive effect turns to curse. Zhang at al. (2021) found 
that economic growth in Pakistan is positively correlated 
with natural resources in the short run and opposite in the 
long run. Muhammad et al. (2021) used the NARDL model 
to find that natural resource development can accelerate 
environmental degradation in BRICS countries.

At the same time, some scholars have considered the 
relationship between natural resource development and 
energy consumption (Opuala et  al. 2023; Usman et  al. 
2022), financial development (Awosusi et al. 2022; Dagar 
et al. 2022) and environmental sustainability (Astier et al. 
2012; Majeed et al. 2021; Arslan et al. 2022). Through 
the above discussion, current studies have only focused 
on the natural resource development and the economy, 
energy and the environment (Işık et al. 2018; Pata and Işık, 
2021; Rehman et al. 2022; Farooq et al. 2023; Han et al. 
2023). However, there is a lack of academic research on 
the relationship between natural resource development and 
consumption. To fill this gap, this paper examines how the 
degree of natural resource exploitation will affect the urban 
residents’ consumption. Among other things, the level of 
urban residents’ consumption will have a direct impact on 
China’s economic development. The paper will use it to test 
whether the resource curse hypothesis is valid again.

3  Methodology and data

3.1  Economic policy uncertainty

Baker et al. (2016) constructs a composite index of economic 
uncertainty in the U.S. by using the number of articles in 
the U.S. press with keywords related to EPU. Meanwhile, 
Baker et al. (2016) constructs an economic uncertainty index 
for China based on articles related to China’s economic 
uncertainty in the South China Morning Post. They first 
look for articles that contain the keywords China or Chinese, 
economy or economic, and uncertainty. These articles should 

contain at least one of the following textual information on 
policies or spending or budgets or politics, governments 
or Beijing or authorities, taxes, regulations, supervision, 
central banks, the People’s Bank of China, deficits, or the 
WTO. Finally, they use the ratio of the number of articles 
obtained to the total number of articles in the month as a 
monthly measure of China’s economic policy uncertainty. 
To ensure the accuracy of the above procedure, Baker et al. 
(2016) also verified a random sample of 500 articles by 
human reading. They conducted an extensive audit study of 
randomly selected articles from major U.S. newspapers and 
auditors evaluated whether an article discussed economic 
policy uncertainty. And their indices are proven by market 
use. Business data providers including Bloomberg, FRED, 
Haver and Reuters use these indices to meet the needs of 
banks, hedge funds, corporations and policymakers. The 
results show that the above index of China’s EPU has a high 
degree of accuracy and reliability. For this index, we obtain 
the quarterly data by arithmetic averaging the monthly data. 
Finally, based on data availability, we select data from the 
first quarter of 2001 to the third quarter of 2021.

3.2  Other variables

This paper uses natural resource rents as a share of GDP 
to measure the intensity of natural resource development 
(NRD). Besides EPU and natural resource development, 
there are other factors that affect urban residents’ 
consumption (URC). At the same time, we also consider 
that the data used in this paper are macro-quarterly data, 
and too many variables may bring about the loss of degrees 
of freedom and covariance problems. We finally selected 
disposable income of urban residents (DI), price level (PL) 
and fiscal expenditure (FE) as control variables. Disposable 
income determines the purchasing power of urban residents, 
and an increase in disposable income will lead to an increase 
in the level of consumption. Natural resource development 
may provide people with more income. Increased economic 
policy uncertainty can reduce disposable income. We 
seasonally adjust and log disposable income per urban 
resident. We take the logarithm of the consumer price 
index for residents to measure the price level. We convert 
general public budget expenditure to per capita general 
public budget expenditure and take the logarithm. The 
value obtained is the fiscal expenditure. Fiscal expenditure 
can stimulate economic growth and boost consumption 
demand through infrastructure investment. And an increase 
in fiscal expenditure means an increase in tax revenue, and 
an increase in tax revenue will reduce the urban residents’ 
consumption level. All the above data are sourced from the 
China Economy Network Industry Database.
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3.3  NARDL model

Based on the role of various economic and social factors on 
urban residents’ consumption in previous studies, we set the 
initial model as follows.

To further analyze the asymmetric impact of EPU and 
natural resource development on urban consumption, 
this paper uses the NARDL model proposed by Shin 
et al. (2014). NARDL models allow for the simultaneous 
modelling of asymmetric and cointegration dynamics 
between underlying variables. It is useful for analyzing 
long-run and short-run asymmetric relationships between 
financial or economic time series (Katrakilidis and 
Trachanas 2012). The NARDL model is suitable for 
small-sample analyses as it requires a low data sample 
length. Since the NARDL model estimates both long- 
and short-term components, serial correlation and 
endogeneity problems can be eliminated. In conclusion, 
the NARDL model is used to identify asymmetric effects. 
We transformed the variables into logarithmic form with 
improving the normality of the distribution. This way 
we obtain more robust results. The positive and negative 
shocks for each variable can be decomposed as follows:

In Eqs. (2) and (4), lnEPU+
t
 , lnEPU−

t
 represent the rising 

and falling components of economic policy uncertainty, 
respectively. The other equations have the same meaning 
as above. Then we combine the ARDL model. The specific 
form of the NARDL (p, q) model is obtained as Eq. (8).

(1)URC = f (EPU,NRD,DI,PL,FE)

(2)LnEPU = lnEPU0 + lnEPU+

t
+ lnEPU−

t

(3)LnNRD = lnNRD0 + lnNRD+

t
+ lnNRD−

t

(4)LnEPU+

t
=

t
∑

i=1

ΔlnEPU+

t
=

t
∑

i=1

max
(

ΔlnEPUi, 0
)

(5)LnEPU−

t
=

t
∑

i=1

(

ΔlnEPUi, 0
)

+ �t

(6)LnNRD+

t
=

t
∑

i=1

ΔlnNRD+

t
=

t
∑

i=1

max
(

ΔlnNRDi, 0
)

(7)LnNRD−

t
=

t
∑

i=1

(

ΔlnNRDi, 0
)

+ �t

The coefficients of the long-run impact of rising and falling 
EPU on total urban consumption can be expressed as �+

EPU
 and 

�−
EPU

 . The coefficients of the long-run impact of rising and 
falling EPU on total urban consumption can be expressed as 
�+

NCD
 and �−

NCD
 . �+

1i
 is the coefficient of the short-term impact of 

EPU on total urban consumption. �+
2i

 is the short-term impact 
coefficient of natural resources development on total urban 
residents’ consumption. p and q represent the lag order of the 
explained and explanatory variables. �t represents the random 
error term. Also, we can use F and t statistics to test for the 
existence of long run cointegration. The Wald test can be used 
to test for both long-run and short-run asymmetry.

We continue to use positive and negative cumulative 
dynamic multipliers to capture the asymmetric dynamic 
adjustment trajectory of urban consumption when economic 
policy uncertainty and natural resource development rise and 
fall.

4  TVP‑VAR‑SV model

In order to capture the nonlinear response of urban residents’ 
consumption to EPU and natural resource development over 
time, this paper draws on Nakajima (2011) to construct a TVP-
VAR-SV model. Compared with other models, it can capture 
the dynamic relationship between variables and the gradual 
and sudden changes in the economic structure. For this article, 
it can better capture the asymmetric impact of economic policy 
uncertainty and natural resource development on residents’ 
consumption. We first construct the SVAR model. Among 
them, Bi = A−1Fi,Xt = Ik ⊗

(

yt−1, yt−2,⋯ , yt−s
)

. ⨂ stands 
for the Kronecker product. � is obtained by reorganizing the 
elements of the matrix by changing them.

(8)

ΔURCt =�0 + �1URCt−1 + �+
2 EPU

+
t−1 + �−

2 EPU
−
t−1

+ �+
3 NRD

+
t−1 + �−

3 NRD
−
t−1 + �4DIt

+ �5PLt + �6FEt +
p
∑

t=1
�iΔURCt−i

+
q
∑

i=1
�+1iΔEPU

+
t−i +

q
∑

i=1
�−1iΔEPU

−
t−i

+
q
∑

i=1
�+2iΔNRD

+
t−i +

q
∑

i=1
�−2iΔNRD

−
t−i + �t

(9)

M+

EPU,h
=

h
∑

j=0

�URCt+j

�EPU+
t

M−

EPU,h
=

h
∑

j=0

�URCt+j

�EPU−
t

h = 0, 1, 2,⋯

(10)
M+

NCD,h =
h
∑

j=0

�URCt+j

�NRD+
t

M−
NCD,h =

h
∑

j=0

�URCt+j

�NRD−
t

h = 0, 1, 2,⋯
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Introducing time-varying parameters such as �t , At and 
∑

t in Eq. (11), we can obtain the time-varying parameter 
vector autoregressive (TVP-VAR-SV) model with stochastic 
fluctuation terms. The specific form is as follows.

In Eq.  (12), At is the lower triangular matrix. We 
further assume that the time-varying parameters in the 
above equation follow a first-order stochastic process. ht 
is a vector of random fluctuations. ht is uncorrelated with 
the perturbation terms ��t , ��t , �ht . The introduction of a 
stochastic volatility term into the model may lead to an 
over-parameterization problem. This over-parameterization 
problem is dealt with by means of a reduction method. The 
a priori information of the Bayesian approach provides a 
logically and formally consistent approach to the reduction 
technique. In this paper, we use the Bayesian estimation 
method of Markov chain Monte Carlo (MCMC) algorithm 
to estimate the above TVP-VAR-SV model. For the MCMC 
algorithm, the sampling number set in this paper is 20,000 
times. At the same time, in order to avoid the estimation bias 
caused by the instability, the first 2000 values are discarded 
in this paper.

5  Results and analysis

5.1  Stability test

In this paper, we use ADF unit root and PP tests to examine 
whether each endogenous variable is stable. The results in 
Table 1 show that all the series are stable after the first-
order differencing. And the significant level is at 1%. This 

(11)
yt = B1yt−1 +⋯ + Bsyt−s + A−1

∑

�t = Xt� + A−1
∑

�t, �t ∼ N
(

0, Ik
)

(12)yt = Xt�t + A−1

t

∑

t

�t, �t ∼ N
(

0, Ik
)

(13)�t+1 = �t + ��t�t+1 = �t + ��tht+1 = ht + �ht

can satisfy the requirement of smoothness of variables in 
NARDL model and TVP-VAR-SV model. To further exam-
ine the stability of the established model, we used the autore-
gressive characteristic root test. The results show that all 
the characteristic roots are less than 1, indicating that the 
model is stable. Figure 1 provides the results of the AR unit 
root test. All points are clearly located within the unit circle, 
indicating the existence of a long-term stable equilibrium 
relationship between the variables.

Table 1  Results of stationarity test

*, ** and *** indicate that the corresponding variable is a smooth 
series at the 1, 5 and 10% significance levels, respectively

Variable Level 1st difference

ADF test PP test ADF test PP test

LnURC − 2.542 − 2.518 − 2.843*** − 3.214***
LnEPU − 1.405** − 1.531 − 2.412*** − 2.758**
LnNRD − 1.563** − 1.609** − 2.511*** *2.701***
LnDI − 1.490** − 1.916** − 2.613*** − 3.141***
LnPL − 1.890** − 2.151** − 2.542*** − 2.048***
LnFE − 1.950** − 2.213** − 2.563*** − 2.212***

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5

Inverse Roots of AR Characteristic Polynomial

Fig. 1  Results of AR unit root test

Table 2  Regression test of NARDL model

*, ** and *** indicate that the corresponding variable is a smooth 
series at the 1, 5 and 10% significance levels, respectively

Var Coefficient Std. error t− statistic Prob

R2 0.9096
Adjusted  R2 0.8859
Bounds test 5.7845 K = 7 2.59 3.81
LM tests 4.7340

(0.1082)
BPG tests 6.4922

(0.8702)
Ramsey reset 0.2894

(0.3980)
Wald LR test (EPU) 4.8032

(0.0139)
Wald LR test (NRD) 0.0874

(0.9391)
CUSUM YES
CUSUM− Sq YES



Stochastic Environmental Research and Risk Assessment 

5.2  Results of asymmetric impacts

We used the AIC information criterion for the selection of 
lagged orders of the regression variables. The results of the 
NARDL model are shown in Table 2. As can be seen in 
Table 2, the model fit is 0.9096, and the adjusted fit is 0. 
8771. This means that economic policy uncertainty, natural 
resource development, urban residents’ disposable income, 
the price level, and fiscal expenditures can be explained 
changes in urban residents’ consumption at the level of 
87.71%. The F-value in the borderline cointegration test is 
5.7845, which is significant at the 1% level. This proves that 
although the order of smoothness of the variables is not uni-
form, there is a long-term correlation between the variables 
in the sample time interval. The number of cointegrating 
variables is 7. Meanwhile, the results of LM test, Breusch-
Pagan-Godfrey test and RESET test indicate that there is no 
serial correlation, heteroskedasticity and setting bias in the 
regression. Figure 2 shows that the model is stable at the 5% 
level of significance.

After identifying the long-run steady-state linkages 
between URC, EPU and NRD, we use the NARDL model to 
test the magnitude and direction of the relationship between 
EPU, natural resource exploitation and urban residents’ 
consumption. Table 3 presents the estimation results of the 
NARDL model. The table shows that the coefficient of ECM 
(1) is negative and significant at 5% level of significance. 
This means that the imbalance caused by variable shocks 
in the short run will adjust at a rate of 78.60% at the 5% 
level of significance and transition to the long run equilib-
rium through fluctuations. In the short run, a 1% increase in 
economic policy uncertainty reduces urban residents’ con-
sumption by 0.0116%. A 1% decrease in economic policy 
uncertainty will increase urban residents’ consumption by 
0.0012%. This provides substantial evidence for the numer-
ous studies on the existence of a causal relationship between 
economic policy uncertainty and economic growth. In terms 
of the strength of the effect, the positive impact of EPU is 
much larger than the negative one. This confirms the exist-
ence of asymmetric effects of EPU on urban residents’ con-
sumption. In the long run, both positive and negative shocks 

to EPU reduce urban residents’ consumption. The coefficient 
of EPU reduction on URC is − 0.0020, which is not only 
much smaller in absolute value than the coefficient of the 
long-term effect of EPU increase on urban residents’ total 
consumption expenditure, but also insignificant at the 1%, 
5% and 10% levels. The reason may be that during times of 
economic uncertainty, urban residents may choose between 
different types of consumption for their own survival and 
development needs. This in turn leads to asymmetric effects. 
When the EPU falls, rising incomes and favorable expecta-
tions lead to an increase in urban consumption expenditures. 
When EPU rises, urban residents may reduce current con-
sumption and build up corresponding savings to face future 
uncertainty shocks. In addition, because urban residents 
anticipate liquidity constraints that will occur in the future, 

Fig. 2  Parameter stability test

Table 3  Results of NARDL model estimation

*, ** and *** indicate that the corresponding variable is a smooth 
series at the 1, 5 and 10% significance levels, respectively

Var Coefficient Std. error t− statistic Prob

Short run coefficients
 ΔURC

t−1 − 0.7066*** 0.0704 − 6.7888 0.0000
 ΔEPU+

t−1
− 0.0116** 0.0776 − 0.8872 0.3930

 ΔEPU−
t−1

0.0012 0.0580 0.5593 0.4903
 ΔNRD+

t−1
− 0.0199** 0.3811 − 4.8800 0.0001

 ΔNRD−
t−1

0.0178** 0.0541 3.1602 0.0039
 ΔDI 0.7502*** 0.0840 0.8932 0.0007
 ΔPL − 0.3203*** 0.1932 2.4307 0.0001
 ΔFE 0.0051 0.5902 6.4392 0.0001
 ECM (− 1) − 0.7860** 0.0724 − 10.1920 0.0000

Long run coefficients
 EPU+

t

 EPU−
t

− 0.0151*** 0.3922 − 1.9207 0.0740
− 0.0020 0.0936 − 2.1283 0.0514

 NRD+
t

− 0.0304*** 0.0724 − 0.2000 0.8332
 NRD−

t
0.0231*** 0.1328 0.1342 0.8979

 DI 0.6627** 0.1505 1.0809 0.3029
 PL − 0.1376** 0.0817 − 1.6843 0.1210
 FE 0.0099 0.4610 0.3976 0.6990
 C 19.0839*** 5.3919 3.7833 0.0057
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they consciously reduce consumption in the present. The 
conclusions reached in this paper differ from the traditional 
theory of the consumption ratchet effect. According to the 
ratchet effect, consumption habits formed during periods of 
high income also influence consumer behavior. It may be 
difficult for urban residents to cut down their expenditures 
significantly when the EPU increases. The positive shock 
from the EPU will be smaller than the negative shock. The 
reason for the bias may be China’s unique economic situa-
tion and consumption characteristics.

We further examine this asymmetric relationship by 
plotting the dynamic cumulative multiplier effect of EPU 
on URC. In Fig. 3, the green dashed line represents the 
response of URC to a rise in EPU, while the red dashed 
line represents the response of Chinese URC to a fall 
in EPU. The blue solid line represents the asymmetric 
dynamic cumulative effect of EPU on URC. URC is more 
sensitive to a rise in EPU than a fall in EPU of the same 
magnitude. This further proves that the rise in EPU has a 
greater impact on the URC in China.

Furthermore, there is an important link between natural 
resource development and URC in China. In the short 
run, positive shocks to natural resources reduce urban 
consumption. For every 1% increase in natural resource 
development, urban consumption decreases by 1.99%. 
Negative shocks to natural resource development have the 
opposite effect. The long-term impacts of natural resource 
development are similar to the short-term. It is worth noting 
that a 1% increase in the development of natural resources in 
the long run is associated with a 3.04% decrease in the urban 
residents ‘consumption. This suggests that the long-term 
impact of natural resource development is more pronounced. 
While the exploitation of natural resources can bring 
huge economic gains in the short term, the environmental 
problems associated with it can offset the economic benefits 
in the long term. Previous studies have examined the impact 

of natural resource development from a macro perspective, 
and this paper retests the above theory from the level of 
consumption. The reason why the development of natural 
resources will reduce urban consumption in the short term 
may be that the dividend period brought by resources to 
China has passed. If natural resources were to be exploited 
now, the economic gains they would bring would not be 
enough to offset the negative impacts of exploitation. 
According to existing studies, serious environmental quality 
problems have a direct impact on the level of business 
investment. At the same time, countries and governments 
must raise environmental protection taxes to reduce 
pollutant emissions. This can place an economic burden on 
businesses. These will ultimately lead to a decline in the 
level of economic development and the reluctance of urban 
residents to spend any more money. This study revalidates 
the environmental Kuznets curve and the resource curse 
hypothesis through the relationship between natural resource 
development and URC in China.

Figure 4 illustrates the asymmetric dynamic cumulative 
multiplier effects of natural resource development on urban 
consumption in China. Specifically, when natural resource 
development declines, the increase in URC is significantly 
larger than the increase in URC due to the rise in natural 
resource development. This again demonstrates the asym-
metric impact of natural resource development on URC in 
China.

From the results of the control variables, the coefficient 
of disposable income on URC is significantly positive. This 
indicates that the increase of disposable income level will 
promote the increase of urban residents’ consumption. This 
is in line with the traditional economic theory. The impact 
of price level on URC is significantly negative, which means 
that an increase in price level will lead to a decrease in the 
purchasing power of urban residents per unit of money. 
This further leads to a decline in their consumption. The 

Fig. 3  Asymmetric cumulative effect of EPU on urban residents’ con-
sumption in China

Fig. 4  Asymmetric cumulative effect of NRD on urban residents’ 
consumption in China
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effect of fiscal expenditure on urban residents’ consumption 
expenditure is not significant. The reason for this may be 
that the crowding-out and crowding-in effects of changes 
in fiscal expenditures cancel each other out, resulting in an 
insignificant impact on urban residents’ consumption. In 
fact, China has implemented many kinds of fiscal policies 
for a long time, but the stimulus effect on consumption is 
limited.

5.3  Analysis of the effects of time‑varying 
nonlinearities

Based on the above analyses, the impact of EPU on urban 
residents’ consumption may be time-varying and non-linear. 
Therefore, this paper uses the TVP-VAR-SV model to exam-
ine whether there is a time-varying nonlinear response of 
Chinese urban residents’ consumption to the positive shocks 
of EPU in different periods. Figure 5 shows the time-var-
ying impact of positive EPU shocks on urban residents’ 
consumption over time. The response of urban residents’ 
consumption to a positive EPU shock is negative, which is 
also in line with the results of the NARDL model above. In 
particular, urban residents’ consumption shows a clear time-
varying response to positive EPU shocks in different periods. 
Before the financial crisis, China’s EPU was at a relatively 
low level, and the response of urban residents’ consumption 
to its shocks was relatively small at this stage. However, dur-
ing the financial crisis of 2008–2009, the negative response 
of urban consumption to EPU shocks rose sharply. Overall, 
it shows a clear “U” shape and continues until 2010. The 
reason for this may be that, in response to the financial cri-
sis of the early twentieth century, the Chinese government 
frequently launched a variety of fiscal and monetary rescue 
policies. The “four trillion yuan” stimulus programme, struc-
tural tax cuts for export commodities, increased money sup-
ply and successive reductions in reserve requirement ratios 
are representative of these policies. The large-scaled, high-
frequency stimulus policies have led to an increase in the 
risk of EPU. This has further led to an increased incentive 
for urban residents to save precautionarily and a tightening 

of liquidity constraints, resulting in a sharp decline in total 
urban consumption over the period. In 2019–2020, COVID-
19 explodes and brings about a series of chain reactions. 
China’s economic policy uncertainty climbs to a record 
high level of 791.87, and the negative response of urban 
consumption reaches a stage extreme again. In conclusion, 
EPU does have a time-varying nonlinear effect on urban con-
sumption in China. Moreover, in a sudden major crisis and 
its aftermath, a positive EPU shock can further exacerbate 
the decline in urban consumption.

We again apply the TVP-VAR-SV model to examine the 
time-varying nonlinear response of urban residents’ con-
sumption to natural resource development in China. Fig-
ure 6 shows that in the face of positive shocks to natural 
resource development one quarter, half a year and one year 
in advance, the response of urban consumption in China is 
negative. This suggests that an increase in natural resource 
exploitation leads to a decline in urban consumption in 
China. This is also consistent with the results of the NARDL 
model described above. The response of urban consump-
tion to natural resource development shocks in China is also 
time-varying and non-linear over time. In general, the inten-
sity of the response shows a downward-enhancing-declining-
flat-enhancing trend. It is worth noting that natural resources 
developed a current peak during the financial crisis of 
2008–2009. During the same period, the response of the 
urban population in terms of consumption also experienced 
a phase of extreme values. It is also worth noting that the 
negative impact of natural resource development on urban 
consumption was smallest around 2014. This may be due 
to China’s “Made in China 2025” programme, which was 
launched in 2014 to promote the structural transformation 
and upgrading of the economy. The Chinese government 
also started to introduce numerous laws to reduce pollution 
emissions. There is now many research that finds that strict 
environmental regulations reduce the negative impacts of 
overexploitation of natural resources (Ulucak et al. 2023; 
Naqvi et al.2023). At the same time, increased levels of 
green production technology will also reduce the negative 
impacts of natural resource development (Yang et al.2022a, 

Fig. 5  Time-varying impulse response of urban consumption to posi-
tive EPU shocks

Fig. 6  Time-varying impulse response of urban consumption to NRD 
positive shocks
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b; Shang et al.2023; Xu et al.2023). The results show that 
the negative impacts of natural resource development have 
the same Matthew effect as EPU. They will further exacer-
bate this effect when the external environment deteriorates. 
This will further lead to a decline in urban consumption (see 
results of robustness test in Table 4).

5.4  Robustness test

In general, periods of higher EPU may also be associated 
with relatively higher economic uncertainty (Baker et al. 
2012). However, economic uncertainty (EU) may also affect 
the volatility of economic variables such as urban consump-
tion (Bloom 2009). In this paper, we control for the possible 
disturbing effects of EU by adding this variable to the above 
model. For the construction of the EU indicator, this paper 
refers to Brogaard and Detzel (2015) and takes the standard 
deviation of the calculated closing price of the Shanghai 
Composite Index as a proxy for economic uncertainty. After 
the model incorporates the indicator EU and regresses it 
again, the estimation results of the obtained NARDL model 
and TVP-VAR-SV model are shown in Table 5 and Fig. 7.

With the inclusion of EU variables, the results of the 
NARDL model show that EPU and NRD have asymmetric 
impacts on urban consumption in China. Specifically, a rise 
in EPU has a significant negative effect on URC, but a fall 
in EPU has a non-significant effect on URC.A rise in NRD 
reduces URC, and a fall in NRD significantly raises URC.
In the long run, every 1% increase in EPU reduces URC by 
1.16%. A fall in EPU brings the same result. In addition, 
after the inclusion of EU, the results of the TVP-VAR-SV 
model show that the time-varying nonlinearities of EPU and 
NRD on urban residents’ consumption are obvious. Positive 
shocks to EPU have an overall negative impact on URC, and 
the intensity of this negative impact varies over time. We 
then estimated the effects of lag 6, lag 8 and lag 10, and the 
results remain consistent with those above.

Table 4  Results of robustness test

*, ** and *** indicate that the corresponding variable is a smooth 
series at the 1, 5 and 10% significance levels, respectively

Var Coefficient Std. error t− statistic Prob

Short run coefficients
 ΔURC

t−1 − 0.7199*** 0.0712 − 6.8403 0.0000
 ΔEPU+

t−1
− 0.0120** 0.0769 − 0.8766 0.3921

 ΔEPU−
t−1

0.0010 0.0572 0.5505 0.4812
 ΔNRD+

t−1
− 0.0190** 0.3760 − 4.8603 0.0001

 ΔNRD−
t−1

0.0171** 0.0527 3.1802 0.0038
 ΔDI 0.7453*** 0.0839 0.8903 0.0006
 ΔPL − 0.3232*** 0.1912 2.4322 0.0001
 ΔFE 0.0052 0.5869 6.4430 0.0001
 ECM (− 1) − 0.7821** 0.0720 − 11.2825 0.0000

Long run coefficients
 EPU+

t
− 0.0146*** 0.3900 − 1.9147 0.0732

 EPU−
t

− 0.0013 0.0901 − 2.2533 0.0520
 NRD+

t
− 0.0303*** 0.0714 − 0.2002 0.8211

 NRD−
t

0.0221*** 0.1308 0.1321 0.8673
 DI 0.6707** 0.1505 1.0209 0.3029
 PL − 0.1296** 0.0797 − 1.6543 0.1220
 FE 0.0100 0.4610 0.4076 0.6944
 C 19.0219*** 5.3319 3.7833 0.0050

Fig. 7  Robustness test results of 
TVP-VAR-SV model
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5.5  Additional quantile regression estimation

In order to better examine the relationship between EPU, 
NRD and other control variables and URC, we use Quantile 
Regression Method (QRM) proposed by Buchinsky (1998) 
and Koenker and Hallock (2001). Compared with mean 
regression, it can fully consider the asymmetric relationship 
of the data. It is also able to attenuate the effect of excessive 
peaks in the data. Unlike other regression methods, QRM is 
more flexible. Based on these characteristics, QRM has been 
widely used in research on resources, energy and economic 
growth (Dogan et al. 2020; Lin et al. 2021; Sun et al. 2023). 

The quantile regression results for EPU, NRD and URC are 
shown in Fig. 8. From left to right are positive and negative 
shocks to EPU and positive and negative shocks to NRD. 
Due to space constraints, we do not present plots for the 
other control variables. We selected 11 different quantiles, 
and the x-axis represents this quantile. The results show that 
either a rise or fall in EPU reduces urban consumption. But 
the effect of rising EPU is more significant. The result of 
rising EPU is significant at 1% level at q = 95%. A rise in 
NRD will have a negative impact on urban consumption 
and its fall will have a positive impact on URC. The results 
produced by QRM remain largely consistent with the above 

Table 5  Quantile regression 
method

*, ** and *** indicate that the corresponding variable is a smooth series at the 1, 5 and 10% significance 
levels, respectively

Quantile EPU_POS EPU_NEG NRD_POS NRD_NEG DI PL FE

0.05 − 0.0254*** − 0.102*** 0.2303 0.1303** 0.0483 − 0.1304 0.1997
(− 0.2214) (− 1.2234) (1.3761) (0.4328) (0.2532) (− 0.6674) (1.0003)

0.10 − 0.0598*** 0.0323*** 0.0422 0.2077** 0.0130 − 0.0473* 0.2138
(− 0.5233) (0.2636) (0.8902) (0.5212) (0.0927) (− 0.3247) (1.4382)

0.20 − 0.0879*** − 0.0343** − 0.4327** 0.2708** 0.1149 − 0.0638* 0.1098
(− 0.4750) (− 0.2703) (− 1.4539) (0.5600) (1.1689) (− 0.6404) (1.0885)

0.30 − 0.0901** − 0.2321** − 0.4668** 0.3401** 0.1115 − 0.0779** 0.1380
(− 0.6493) (− 1.2193) (− 1.6493) (0.6076) (1.3609) (− 0.9230) (1.6125)

0.40 − 0.0834** − 0.2881** − 0.4922** 0.4552** 0.1016 − 0.1458** 0.1382
(− 0.5802) (− 2.3201) (− 1.7004) (0.7811) (1.3879) (− 2.3482) (1.6177)

0.50 0.1002*** 0.3122** − 0.5122*** 0.4901** 0.3208* − 0.3528*** 0.2356
(− 1.2201) (− 2.5087) (− 1.2201) (− 1.2201) (5.4368) (− 3.6379) (3.7349)

0.60 − 0.1206*** − 0.4211** − 0.6434*** 0.5330** 0.6614** − 0.3402*** 0.1376
(− 1.2328) (− 2.5565) (− 1.4656) (1.3628) (7.4324) (− 3.4372) (1.3928)

0.70 − 0.1651*** − 0.8369** − 0.8999*** 0.7408** 0.7191** − 0.3882*** 0.1551
(− 1.3412) (− 2.6932) (− 1.8027) (1.5505) (7.4972) (− 2.7712) (1.5409)

0.80 − 0.1960*** − 1.2630** − 1.034*** 1.0170** 0.8730** − 0.7241*** 0.1030
(− 1.4096) (− 2.7196) (− 2.0112) (1.8893) (6.4596) (− 3.7493) (0.7247)

0.90 − 0.1827*** − 1.7757** − 1.2095*** 1.2009** 1.3224** − 1.9267*** 0.1258
(− 0.1389) (− 2.9202) (− 2.3008) (2.0181) (6.6086) (− 5.1321) (0.6489)

0.95 − 0.1496*** − 2.0320** − 0.9818*** 1.4022** 0.5302** − 0.5187*** 0.1587
(− 0.1300) (− 3.2488) (− 1.9010) (2.2709) (3.3106) (− 1.5348) (0.4169)

Fig. 8  Quartile regression estimation plot
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6  Discussion

This paper examines the asymmetric and nonlinear relation-
ship between economic policy uncertainty, natural resource 
exploitation and residential consumption using a variety of 
models. It is found that a reduction in economic policy uncer-
tainty reduces residential consumption. The possible reason 
for this is that changes in economic policies directly affect the 
state of economic development. The result is consistent with 
Chang et al.’s (2023) assessment for the COVID-19 period in 
China. It leads to situations such as rising unemployment and 
reduced welfare subsidies that directly reduce the enthusi-
asm of residents to consume (Jie et al. 2023; Cui et al. 2024). 
Meanwhile, the consumption habits of the residents will 
directly bring long-term effects. The hazards associated with 
increased uncertainty can be detrimental to economic growth 
and increased consumption in the long run. This is confirmed 
by Alola et al. (2021) in their study on the United States and 
Xie et al. (2022a) in their study on OECD countries. For natu-
ral resources, short-term exploitation will directly contribute 
to the consumption of the population. But prolonged exploi-
tation can dampen consumption. Numerous previous studies 
have verified the existence of the resource curse by examining 
the relationship between economic growth, financial develop-
ment, environmental quality and natural resources (Guan et al. 
2020; Rahim et al. 2021; Adabor et al. 2023; Huang et al. 
2024; Gao et al. 2024). Unlike previous articles, this paper 
provides brand new evidence for the existence of the resource 
curse by examining the relationship between natural resources 
and residential consumption.

7  Conclusions and recommendations

The paper analyses the impact of economic policy 
uncertainty and natural resource development on urban 
consumption in China from an asymmetric and nonlinear 
perspective. We select quarterly data for the period 
2002–2021, and empirically examine these asymmetric 
and nonlinear effects using a nonlinear autoregressive 
distributed lag model and a time-varying parameter vector 
autoregressive (TVP-VAR-SV) model with a stochastic 
volatility term. We add economic uncertainty to test 
robustness. At the same time, we use quantile regression 
model (QRM) to retest the effects of EPU and NRD. The 
conclusions drawn in this paper are as follows. Firstly, a 
rise in EPU has a significant negative impact on urban 
consumption in China, but a fall in EPU has an insignificant 
impact. A rise in NRD reduces urban consumption, while 
a fall in NRD has a positive impact on urban consumption. 
Secondly, there is a time-varying nonlinear impact of EPU 
and NRD on URC in China, and the positive impact of EPU 

and NRD on URC is generally negative, and this impact 
shows obvious time-varying nonlinear characteristics. The 
negative impacts of EPU and NRD are further intensified 
during major crises such as the financial crisis, COVID-19, 
and the period following them. Unlike previous studies, this 
study enriches consumer theory from a new perspective.

Based on the above conclusions and findings, the paper 
makes the following recommendations. First, policies 
should focus on long-term policies, supplemented by short-
term regulation. This will keep the EPU at a relatively low 
level to avoid frequent changes that would lead to a rise 
in uncertainty. At the same time, the government should 
further strengthen the transparency and credibility of its 
economic policies (Deng et al. 2024; Işık et al. 2024a, b, c). 
It should actively explain the trend and intention of future 
policy adjustments to urban residents in advance through the 
internet and other media. The government must promote the 
implementation of economic policies, thereby enhancing its 
credibility. This will lead urban residents to form reasonable 
expectations in line with the policy objectives and reduce the 
negative impact of EPU on urban consumption.

Second, natural resources development belongs to the labor-
intensive and low-technology production sector (Işık et al. 2020; 
Çetin et al. 2023). Governments need to focus on industrial 
restructuring and resource utilization (Bulut et al. 2023; Işık 
et al. 2024d). In areas of western China where natural resources 
are more abundant, enterprises need to optimize the structure of 
resource utilization and improve production efficiency, thereby 
reducing the cost of pollution. The government should pay 
more attention to the development of light industry, which has 
more room for technological knowledge improvement, is more 
geographically specific and has a stronger absorptive capacity. 
This can mitigate the negative impact of NRD enhancement.

Thirdly, the government should smooth the channels of 
consumer credit for residents and further reform the social 
security system (Anas et el. 2023; Han et al. 2023a, b). On 
the one hand, the government should speed up the develop-
ment and improvement of consumer credit financial products 
by banks and other financial institutions that offer lower risk 
and reasonable interest rates. When economic policy uncer-
tainty rises, they should provide reasonable consumer credit 
support. The government should speed up the reform and 
improvement of the social security system for the elderly, 
medical care and unemployment. This includes increasing 
the investment in social security funds, lowering the thresh-
old for social security applications and simplifying the pro-
cedures for social security operations. This will reduce the 
incentive for precautionary savings and weaken the impact 
of EPU on urban residents’ consumption.
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