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Carbon emission has negative externalities, which will cause severe natural and social problems. In recent years, more and more
attention has been paid to carbon emission reduction issue both in academic and application fields.+is paper aims to explore the
impact of punitive carbon tax and incentive carbon emission reduction subsidy on economy and environment through the
dynamic stochastic general equilibrium (DSGE) framework.+e results show that both carbon tax and carbon emission reduction
subsidy policies can help to reduce carbon emissions and to improve environment quality. In addition, carbon emission reduction
subsidy has a positive impact on economy, while carbon tax has the opposite impact. It follows that the incentive carbon emission
reduction policy is more conducive to the coordinated development of economy and environment. +is research can be a
guideline for the government to formulate carbon emission abatement policies from the perspective of coordinated development.

1. Introduction

With the continuous increase in production scale and
carbon emission, the world is facing more and more severe
environment problems such as air pollution and climate
change. On the one hand, the report “global air condition
2019” released by the American Institute of Health Effects
pointed out that air pollution ranked the fifth among all
health risk factors in the world, ranking after dietary risk,
hypertension, smoking, and high fasting blood glucose. On
the other hand, the Intergovernmental Panel on Climate
Change (IPCC) suggested that global warming needed to be
limited to 1.5 degrees Celsius or the planet would experience
devastating climate change by 2030. And Nordhaus pointed
that carbon dioxide would be the first man-made emission to
affect climate on a global scale by the end of the century [1].
In 2007, one of the IPCC’s reports showed that, according to
the annual data of different continents, human’s impact on
the climate system is clear and ceaselessly growing. If left
unchecked, air pollution and climate change would increase
the likelihood of severe, widespread, and irreversible risk on
humans and ecosystems [2, 3]. +erefore, it is urgent to
reduce carbon emissions.

Facing the challenge of carbon emission reduction,
China has proposed a green development path with Chinese
characteristics in light of its unique national condition. +e
green development path is not only the inheritance of
sustainable development but also the theoretical innovation
of sustainable development in China [4]. It is also a major
theoretical contribution of socialism with Chinese charac-
teristics to the objective reality of global ecological envi-
ronment deterioration [5]. China’s green development path
includes developing a low-carbon economy, developing a
stronger circular economy, continuing to promote energy
conservation, and reducing carbon emission. Among them,
developing a low-carbon economy and reducing carbon
emission will help to improve the deteriorating international
ecological environment.

Previous studies have shown that both carbon tax and
carbon emission reduction subsidy had a great impact not
only on the economy but also on the environment (e.g.,
Nordhaus [6], Jeong et al. [7], and Acemoglu et al. [8, 9]). In
order to analyze which policy is more conducive to balance
the economic development and environmental improve-
ment, this paper builds a DSGE framework including
household, firm, government, and environment sector. +e
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contributions lie in that as follows: (1) An environmental
DSGE model is built to analyze the impact of carbon tax and
carbon emission reduction subsidy on the economy and
environment, which supplements the relevant literature of
environmental DSGE modeling. (2) +e results demonstrate
that both the punitive carbon tax and incentive carbon
emission reduction subsidy can reduce carbon emissions
and promote the environment quality. (3) +e difference
between two carbon emission reduction policies is that
carbon emission reduction subsidy is beneficial to both
environment improvement and economy development,
while carbon tax is only beneficial to the former, which
indicates that incentive policy is more conducive to the
coordinated development of economy and environment.

2. Literature Review

Facing the worsening environment problems, how to ef-
fectively abate carbon emissions has become an important
practical issue [10]. Grossman and Krueger [11] first pro-
posed the environmental Kuznets curve to analyze the re-
lationship between environment pollution and GDP per
capita. And they found an inverted U-shaped relationship
between air pollutants and economic growth. Some re-
searchers support the view of the environmental Kuznets
curve. For example, Galeotti and Lanza [12] collected new
types of data including carbon emission and GDP frommore
than 100 countries to verify the environmental Kuznets
curve. In addition, there are also some researchers who were
against Grossman and Krueger’s view, such as Agras and
Chapman [13] and He and Richard [14]. +e environmental
Kuznets curve only provides an influence mechanism for
pollution emission on economic growth and the fact that the
curve showed warned us to pay more attention to carbon
emission reduction, which sparked a wave of research boom
on it.

+e above-mentioned scholars’ studies on carbon
emissions showed that the fundamental principle of carbon
emission reduction policies is to stimulate carbon emission
abatement initiatives or to directly curb carbon emissions,
such as Choi’s opinion on nonrenewable energy taxes and
renewable energy subsidies [15]. As a result, carbon emission
reduction policies can be divided into two aspects, one is the
punitive policy such as imposing carbon tax to punish those
who pollute, and the other is the incentive policy such as
providing subsidies to stimulate those who make emission
reduction efforts. +erefore, the government can control the
firm’s carbon emissions by formulating scientific and rea-
sonable incentives and punitive carbon emission abatement
policies. +e following part combs the literature of these two
aspects.

2.1.PunitiveCarbonTaxPolicy. Punitive carbon tax has been
regarded as an effective carbon emission abatement policy
with market features [16]. +e concept of the environmental
tax is first mentioned by Pigovian, which is, the government
is able to adjust the negative externalities of the pollution
through taxation [17], such as carbon tax policy. Jia and Lin

[18] applied a dynamic computable general equilibrium
framework to study the Chinese carbon emission reduction
strategy choice, and the results showed that the carbon tax is
more effective than carbon trading. By reviewing literature
about carbon tax, we found that most of them are linked to
supply chain management. Yin et al. [19] investigated the
optimal carbon emission policy in supply chain manage-
ment and analyzed the implementation conditions of carbon
tax and subsidy. Dou and Cao [20] explored the environ-
mental and economic performances of the closed-loop
supply chain under carbon tax policy and pointed out that a
higher tax rate can bring better environmental performance.
Zou et al. [21] developed a Stackelberg game to investigate
the retailer’s low-carbon investment decision on supply
chain under carbon tax regulation and put forward a sharing
contact which is beneficial to both economy and environ-
ment. Zhou et al. [22] reviewed plenty of literatures about
supply chain management under carbon taxes, which shows
that carbon tax is a powerful tool for carbon emission
abatement. In addition, there are also some other studies on
carbon tax. Chan [23] constructed an environmental DSGE
model between two countries to determine the optimal
carbon tax rate under different economic shocks. Zhang
et al. [24] utilized an evolutionary game method to explore
the manufacturer’s green innovation-decision under carbon
tax and innovation subsidy, and the results demonstrate that
carbon tax is more effective than innovation subsidy. Zhu
et al. [25] studied the green financial strategies for Chinese
energy companies under carbon tax and concluded that the
carbon tax can be conducive to help energy companies
achieve green development.

+e viewpoints of the above scholars have all verified that
the carbon tax is a powerful and widely applied carbon
emission reduction policy. +erefore, it is of great signifi-
cance to study the impact of carbon tax on economy and
environment.

2.2. Incentive Carbon Emission Reduction Subsidy Policy.
Incentive carbon emission reduction subsidy policy is ca-
pable of promoting the firms’ carbon emission abatement
initiatives [26]. Argentiero et al. [27] built a DSGE model
that included carbon taxes and subsidies to compare the
cost-effectiveness under technology-driven shock and de-
mand-driven shock. Xu et al. [28] studied the interaction
scenario in which the government imposes carbon taxes on
manufacturers and gives subsidies to consumers who pur-
chase green products. Su et al. [29] developed a Stackelberg
game to investigate the optimal pricing strategies under
different subsidy modes, such as subsidy to manufacturers
who produce low-carbon products or consumers who buy
low-carbon products. Cao et al. [30] explored the optimal
production and carbon emission abatement level in the
context of cap-and-trade and low-carbon subsidy policies
and discussed which policy is more beneficial to society. Han
et al. [26] used game theory to study the optimal decisions in
the low-carbon e-commerce supply chain, and the results
showed that the government subsidy can help to encourage
the manufacturer to produce low-carbon products. On the
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basis of the above researchers, subsidy policy is an effective
way to stimulate the firm’s carbon emission abatement
initiatives.

By combining the above literatures on carbon tax and
carbon emission reduction subsidy, we found that there is
barely research studied the carbon tax and carbon emission
reduction subsidy policies’ impact both on economy and
environment. +erefore, based on the previous researches,
our work aims to investigate the economic and environ-
mental impact of carbon tax and carbon emission reduction
subsidy, which would supplement the literature gap in this
field and provide theoretical reference for policy-makers.

3. Model

In this part, we construct a DSGE framework which consists
of household, firm, government, and environment sectors.
+e logic among each sector of the proposed DSGE model is
as follows: the household supplies labor and capital to firm,
gains wage income, and capital return and makes the op-
timal consumption, labor, and capital decisions by maxi-
mizing the lifetime utility under the constraint of the budget.
+e firm input technology, capital, labor, and green pro-
duction factor to obtain the profitable product, pays for
production factor and carbon emission reduction cost, pays
carbon tax to the government, gets carbon emission re-
duction subsidies from the government, and pursues profit
maximization. +e government satisfies the budget con-
straint and balances its books. +e environment sector
follows the dynamic equation of ecological environment
quality. +e logical structure of each sector under carbon tax
and carbon emission reduction subsidy policies is shown in
Figure 1.

3.1. Household. Household’s utility is influenced by con-
sumption, labor, and environment quality.+e abstract form
of household objective function is set as follows:

maxE0 

∞

t�0
βt

U Ct, Nt, Qt( , (1)

where E0 is the conditional expectation operator formed
based on the information of phase 0. 0< β< 1 represents the
subjective discount rate. U(·), Ct, Nt, and Qt are household
utility function, consumption, labor, and environment
quality.

+e household aims to maximize its intertemporal
utility. Referring to the research by Annicchiarico and
Diluiso [31], the concrete form of household utility function
can be described as follows:

U Ct, Nt, Qt(  �
C
1− θ1
t

1 − θ1
−

N
1+θ2
t

1 + θ2
+ η lnQt, (2)

where θ1 and θ2 are the relative risk aversion elasticity of
household consumption and labor supply, respectively. η
represents household’s preferences for environment quality.

Household’s budget constraint is set as follows:

Ct + It � RK,tKt + WtNt, (3)

where It and Kt represent household’s investment and
capital, respectively. RK,t and Wt are capital return rate and
wage level, respectively.

+e equation of capital motion can be written as follows:

It � Kt+1 − (1 − δ)Kt, (4)

where δ ∈ (0, 1) represents the capital depreciation rate.
According to formulas (1)–(3), the household’s Lagrange

function can be depicted as follows:

LF,t � E0 

∞

t�0
βt

C
1− θ1
t

1 − θ1
−

N
1+θ2
t

1 + θ2
+ η lnQt

+ξt Ct + Kt+1 − 1 − δ + RK,t Kt − WtNt 

⎧⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎩

⎫⎪⎪⎪⎪⎬

⎪⎪⎪⎪⎭

, (5)

where ξt represents the Lagrange multiplier, that is, the
shadow price. By solving the first-order partial derivatives of
(5) with respect to consumption, labor, and capital, the
optimal conditions of the household can be calculated as
follows:

(1) Let zLt/zCt � 0; one can obtain the following
equation:

ξt � − C
− θ1
t . (6)

(2) Let zLt/zNt � 0; one can obtain the following
equation:

Wt � N
θ2
t C

θ1
t . (7)

(3) Let zLt/zKt � 0; one can obtain the following
equation:

Ct

Ct− 1
 

θ1
� β 1 + RK,t − δ . (8)

3.2. Firm. +e firm aims to maximize its profits denoted by
the difference between incomes and costs. +e incomes
mainly include sales volume and carbon emission subsidies.
+e costs mainly include labor wage, capital rent, green
production factor cost, carbon tax, and carbon emission
abatement cost. Assuming that the firm’s production
function meets the form of the Cobb–Douglas production
function as follows:
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Yt � AtK
α1
t N

α2
t S

1− α1− α2
t , (9)

where Yt, At, Kt, Nt, and St are firm’s output, technical level,
capital input, labor force input, and green production factor
input at time t, respectively. α1 and α2 represent firm’s
capital and labor output elasticity, respectively. Assuming
that the firm’s technical level is subject to the exogenous
shocks of the AR (1) process as follows:

lnAt � 1 − ρA( lnA
∗

+ ρA lnAt− 1 + eA,t, (10)

where ρA andA∗ are the first-order autoregressive coefficient
and the steady-state value of the technical level, respectively.
eA,t represents the exogenous impact on the firm’s technical
level, which obeys the standard normal distribution.

Referring to the studies by Annicchiarico and Di Dio
[32] and Heutel [33], we suppose that the firm would reduce
its carbon emissions in pursuit of a more environmental
friendly productive way under the carbon tax and carbon
emission subsidy policies. +erefore, the actual carbon
emission quantity can be depicted as

Xt � κYt 1 − ERt( , (11)

where Xt and ERt are the actual carbon emission quantity
and carbon emission reduction efforts of the firm, respec-
tively. κ represents the carbon emission coefficient per unit
output.

According to equation (11), the carbon emission re-
duction quantity RXt can be described as follows:

RXt � κERtYt. (12)

Referring to the research by Chan [23], the firm’s carbon
emission reduction cost ERCt is set as follows:

ERCt � μ1 ERt( 
μ2Yt, (13)

where μ1 > 0 and μ2 > 1 refer to the technical parameters of
the firm’s carbon emission reduction cost.

+e firm’s carbon emission reduction effort belongs to
green behavior, which helps to improve the quality of
ecological environment. +erefore, according to the carbon
emission reduction quantity, the firm will get carbon
emission reduction subsidy which can be depicted as follows:

G2,t � ψtRXt, (14)

where G2,t is the government’s carbon emission reduction
subsidy to the firm. ψt denotes carbon emission reduction
subsidy rate at time t, and we assume ψt is subject to the
exogenous shocks of the AR (1) process as follows:

lnψt � 1 − ρψ lnψ∗ + ρψ lnψt− 1 + eψ,t, (15)

where ρψ and ψ∗ are the first-order autoregressive coefficient
and the steady-state value of the carbon emission reduction
subsidy rate, respectively. eψ,t represents the exogenous
impact on the carbon emission reduction subsidy rate, which
obeys the standard normal distribution.

In conclusion, the firm’s objective function can be
depicted as follows:

πt � Yt − KtRK,t − NtWt − ERCt − τX,tXt − pS,tSt + G2,t,

(16)

where πt represents the firm’s total profit. τX,t denotes the
carbon tax rate at time t, which is assumed to be subject to
the exogenous impact of the AR (1) process as follows:

ln τX,t � 1 − ρτX
 ln τ∗X + ρτX

ln τX,t− 1 + eτX,t, (17)

where ρτX
and τ∗X are the first-order autoregressive coeffi-

cient and the steady-state value of the carbon tax rate, re-
spectively. eτX,t represents the exogenous impact on the
carbon tax rate, which obeys the standard normal
distribution.

Suppose that the green production factor price pS,t obeys
the following exogenous shock of AR (1) process:

lnpS,t � 1 − ρpS
 lnp

∗
S + ρpS

lnpS,t− 1 + epS,t, (18)

where ρpS
and p∗S are the first-order autoregressive coeffi-

cient and the steady-state value of the green production
factor price, respectively. epS,t represents the exogenous
impact on the green production factor price, which obeys the
standard normal distribution.

By solving the first-order partial derivatives of equation
(16) with respect to capital input, labor input, green pro-
duction factor input, and carbon emission reduction efforts,
we can get the following conditions:

GovernmentHouseholdEnvironment
Sector

Firm
Carbon tax

Carbon emission
reduction subsidy

Labor
and

capital

Wage
and
products

Expenditure on pollution treatment

Emission 
reduction effort

Figure 1: Logic structure diagram of the DSGE model.
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(1) Let zπt/zKt � 0; one can obtain the optimal capital
input:

RK,t �
α1 1 − μ1 ERt( 

μ2 + κ τX,tERt + ψtERt − τX,t  Yt

Kt

.

(19)

(2) Let zπt/zNt � 0; one can obtain optimal labor input:

Wt �
α2 1 − μ1 ERt( 

μ2 + κ τX,tERt + ψtERt − τX,t  Yt

Nt

.

(20)

(3) Let zπt/zSt � 0; one can obtain the optimal green
production factor input:

pS,t �
1 − α1 − α2(  1 − μ1 ERt( 

μ2 + κ τX,tERt + ψtERt − τX,t  Yt

St

.

(21)

(4) Let zπt/zERt � 0; one can obtain the optimal carbon
emission reduction effort:

ERt �
κ ψt + τX,t 

μ1μ2
⎛⎝ ⎞⎠

1/μ2− 1

. (22)

3.3. Government. We assume that the government mainly
applied carbon tax levied from firms into pollution treat-
ment and carbon emission reduction subsidy. +erefore, the
government’s balance equation can be depicted as follows:

τX,tXt � G1,t + G2,t. (23)

Among it, the government’s expenditure on pollution
treatment G1,t obeys the following exogenous shock of AR
(1) process:

lnG1,t � 1 − ρG1
 lnG

∗
1 + ρG1

lnG1,t− 1 + eG1,t
, (24)

where ρG1,t
and G∗1 are the first-order autoregressive coef-

ficient and the steady-state value of the government’s ex-
penditure on pollution treatment, respectively. eG1,t

represents the exogenous impact on the government’s ex-
penditure on pollution treatment, which obeys the standard
normal distribution.

3.4. Environment Sector. Referring to the research by Jouvet
[34], the ecological environment quality at time t is related to
its initial state, the state at time t − 1, the firm’s carbon
emission, and the government’s pollution treatment.
+erefore, the dynamic equation of environment quality Qt

is set as follows:

Qt � hQ +(1 − h)Qt− 1 − Xt + cG1,t, (25)

where Qt− 1 represents the environment quality at time t − 1.
h denotes the environment’s self-purification capacity. Q

represents the initial environment quality. c refers to the
government’s pollution treatment efficiency.

3.5. Market Clearing Condition. +e market-clearing con-
ditionmeans that the firm’s output is equal to all summed up
by the household’s consumption and capital accumulation,
the government’s expenditure, and the firm’s emission re-
duction cost which also includes green production factor
input cost. It is assumed that all the household’s capital is
invested in the firm’s production and only the clearing out of
the commodity market is considered.+erefore, the market-
clearing condition satisfies the following equation:

Yt � Ct + It + G1,t + ERCt + pS,tSt. (26)

4. Parameters and Impulse Response Analysis

+ere are two types of parameters in the DSGE model: static
and dynamic parameters.+e static parameters which reflect
the model’s static characteristics are usually determined by
the calibration method. +e dynamic parameters which
reflect the model’s dynamic characteristics are mostly settled
by the estimation method.

4.1. Static Parameters Calibration. On the household’s side,
the static parameters that need to be calibrated include β, θ1,
θ2, η, and δ. On the firm’s side, the static parameters
comprise α1, α2, κ, μ1, and μ2. On the environment sector’s
side, the static parameters contain Q, h, and c. Referring to
the studies by Annicchiarico and Di Dio [32], Heutel [33],
Chan [23], and Fischer and Springborn [35], the above-
mentioned static parameters’ definitions and calibrated
values are shown in Table 1.

4.2. Dynamic Parameters Estimation. +e proposed DSGE
model includes 5 exogenous shocks: eτX,t, eψ,t eA,t, eG1 ,t, and
epS,t. To estimate the dynamic parameters, we select China’s
GDP from 1996 to 2018 as the external observation data.+e
parameters to be estimated in the determining equation of
each exogenous shock include the first-order autoregressive
coefficient and the random disturbance term. Referring to
the research studies by Gerali et al. [36] and Khan et al. [37],
we select the prior mean values, set that the first-order auto
regression parameters satisfy that the beta distribution and
the fluctuation parameters (random shocks) is subject to the
relatively smooth inverse gamma (Inv. Gamma) distribu-
tion. We use Dynare (11.4) toolbox under Matlab (2017b)
software to estimate the posterior distribution of dynamic
parameters under a given prior distribution by the Bayesian
estimation method.

+e Bayesian estimation results of dynamic parameters
are shown in Table 2, and the prior distribution and pos-
terior distribution diagrams are shown in Figure 2.

5. Results and Analysis

In this section, we analyzed the impulse response of five
economic variables including the output Yt, consumption
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Table 1: Calibration results of static parameters.

Parameter Definition Value
β Household discount factor 0.97
θ1 Relative risk aversion elasticity of consumption 0.8
θ2 Inverse of the Frisch elasticity of labor supply 0.2
η Household environment preference coefficient 1
δ Capital depreciation rate 0.11
α1 Elasticity of output with respect to capital 0.4
α2 Elasticity of output with respect to labor 0.45
κ Carbon emission factor per unit of output 0.16
μ1 Coefficient of mitigation costs scale 0.2
μ2 Emission reduction effort index 1.8
Q Initial environment quality 1
h Environment self-purification capacity 0.1
c Government efficiency in pollution control 1.16

Table 2: Bayesian estimation results of dynamic parameters.

Parameter Prior distribution Prior mean Posterior mean 90% HPD interval
ρG1

Beta 0.6000 0.5986 [0.5612, 0.6332]
ρpS

Beta 0.6000 0.5987 [0.5693, 0.6330]
ρτX

Beta 0.6000 0.5953 [0.5648, 0.6296]
ρψ Beta 0.6000 0.6002 [0.5737, 0.6323]
ρA Beta 0.6000 0.6098 [0.5786, 0.6452]
eG1 ,t Inv. Gamma 1.0000 0.8219 [0.4274, 1.3774]
epS,t Inv. Gamma 1.0000 0.7857 [0.3166, 1.3662]
eτX,t Inv. Gamma 1.0000 0.7272 [0.2937, 1.1170]
eψ,t Inv. Gamma 1.0000 0.6747 [0.2580, 1.0403]
eA,t Inv. Gamma 1.0000 0.4782 [0.3452, 0.6078]
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Figure 2: Prior and posterior distribution diagrams in Bayesian estimation.
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Ct, labor Nt, capital Kt, and green production factor input
St, and four environment variables including environment
quality Qt, carbon emission quantity Xt, carbon emission
reduction quantity RXt, and carbon emission reduction
efforts ERt under the shock of carbon tax rate and subsidy
rate.+e impulse response results of each variable are shown
as follows.

5.1. Impulse Response Functions (IRFs) of Carbon Tax Rate.
Figure 3 displays the IRFs of the carbon tax rate. +e results
showed that, in response to the carbon tax rate shock, Kt,
RXt and ERt, increased, while Xt, Yt, Ct, Nt, and St de-
creased before 10th period and all variables except Qt

remained unchanged after the 10th period. Qt reached the
peak of growth around the 4th period, and then, the growth
rate declined. +at may because in order to avoid paying
high carbon taxes, firms are willing to make more emission
reduction efforts to reduce carbon emissions. Eventually,
continuous efforts of the firm will significantly improve
environment quality. Although the imposition of carbon tax
brought a greater environment quality, it would lead to the
decline of output, consumption, labor, and green production
factor input. +erefore, the economic benefit of the carbon
tax is not as good as its environmental benefit.

5.2. IRFs of Carbon Emission Reduction Subsidy Rate.
Figure 4 displays the IRFs of carbon emission reduction
subsidy rate. +e results showed that, in response to the
carbon emission reduction subsidy rate shock, except the
descent of Xt or the sustained growth of Qt, all other
variables increased before the 10th period and remained
unchanged after the 10th period. Under the impact of carbon

emission reduction subsidy rate, both economic and envi-
ronmental benefits can be well satisfied.

5.3. Sensitivity Analysis on Carbon Tax Rate. In order to
further analyze the dynamic effect of the carbon tax rate
shock and examine the correctness of the impulse response,
we, respectively, raised and reduced the carbon tax rate by
15% and analyzed the impulse response of five economic and
four environmental variables under these two conditions.
+e results of sensitivity analysis on the carbon tax rate
shock are shown in Figure 5.

Comparing three different carbon tax levels, we con-
cluded that increasing or decreasing the carbon tax rate level
will enlarge the original positive impact effect, such as the
impact on Qt, RXt, Kt, and ERt and will reduce the original
negative impact effect, such as Xt, Yt, Ct, Nt, and St.
Whether the carbon tax rate is increased or decreased, the
impact directions on the economic and environmental
variables are consistent with the initial level, which verifies
the robustness of the conclusion of IRFs.

5.4. Sensitivity Analysis on Carbon Emission Reduction Sub-
sidy Rate. As same as the carbon tax rate, we, respectively,
raised and reduced the carbon emission reduction subsidy
rate by 15% and analyzed the impulse response of five
economic and four environmental variables under these two
conditions. +e results of sensitivity analysis on the carbon
emission reduction subsidy rate shock are shown in Figure 6.

Comparing three different carbon emission reduction
subsidy rate levels, we concluded that increasing or de-
creasing the level of carbon emission reduction subsidy rate
level will reduce the original negative impact effect onXt and
enlarge the original positive impact effect on the other
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Figure 3: IRFs of carbon tax rate.
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variables. +e sensitivity analysis on the carbon emission
reduction subsidy rate also verifies the robustness of the
conclusion of IRFs.

6. Conclusion

+is paper constructs an environmental DSGE framework to
explore the impacts of carbon tax and carbon emission
reduction subsidy policies on the environment and econ-
omy. Based on the results, we can draw the following
conclusions:

(1) Both punitive carbon tax and incentive carbon
emission reduction subsidy policies can help to in-
crease a firm’s emission reduction efforts, reduce
carbon emissions in the short term, and improve
environment quality in the long term.

(2) +e difference between punitive carbon tax and
incentive carbon emission reduction subsidy policies
on the impact of economic variables lies in that the
carbon tax will decrease the output, consumption,
labor, and green production factor input, while
carbon emission reduction subsidy will increase
them.

(3) Increasing or decreasing the carbon tax rate and
carbon emission reduction subsidy rate only cause
slight fluctuations in economic and environmental
variables, but do not change the impact direction.

+is study has reference significance to a certain degree
for policy-makers to formulate environmental policies from
the perspective of coordinated development of economy and

environment. However, our analysis is based on a new
Keynesian framework, and future research might be more
significant if extending the model to a more complex model
with more sectors such as financial accelerators or open
economy context.
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