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Environmental planning under government control plays a crucial role in shaping national environmental out-
comes. This study examines how China’s five-year economic planning cycles influence carbon emissions and
water consumption. Using data from 240 Chinese cities (2007-2022), our analysis reveals that fiscal pressures
significantly constrain resource use, reducing emissions and water consumption. However, as the planning cycle
nears its conclusion, local governments ramp up industrial and infrastructure activities to meet policy targets,
leading to a notable surge in carbon emissions and water usage. Quantile regression analysis further shows that
these effects vary across different levels of urban development, with cities at different economic stages experi-
encing divergent environmental impacts. These findings underscore the complex trade-offs between economic
growth, fiscal management, and environmental sustainability in a centrally planned economy. While fiscal
constraints can limit resource use, the cyclical nature of planning introduces short-term environmental strains
that may undermine long-term sustainability goals. This suggests a need for adaptive policy mechanisms that
distribute economic activity more evenly throughout the planning cycle, rather than allowing for late-stage
surges. Additionally, strengthening environmental regulations and incentivizing long-term green investments
could mitigate the adverse effects of economic planning cycles on resource consumption. These insights provide
implications for policymakers seeking to balance economic development with environmental stewardship,
particularly in economies where centralized planning remains a dominant governance tool.

1. Introduction policymakers may introduce expansionary environmental measures to

appeal to voters before elections and then tighten regulations

Economic planning plays a fundamental role in shaping national
environmental and economic outcomes. The relationship between eco-
nomic cycles and environmental governance has been widely studied,
particularly in democratic systems where political and economic de-
cisions are often shaped by electoral incentives. Influential studies by
Nordhaus [1] and Alesina et al. [2] have shown that governments in
Western democracies tend to adjust environmental policies in response
to electoral cycles, prioritizing short-term economic growth in ways that
can either accelerate or delay sustainability efforts. In these systems,

post-election to control fiscal deficits. As a result, environmental
governance in democracies often follows cyclical patterns tied to polit-
ical turnover.

However, China presents a starkly different case. Unlike Western
democracies, where voter-driven political cycles influence environ-
mental policy [3], China’s centralized governance structure follows a
quinquennial (five-year) planning model, which defines the trajectory of
economic and environmental policy in a top-down manner [4]. While
these long-term planning cycles provide stability and continuity, their

* Corresponding author at: Asia-Europe Institute, Universiti Malaya, Kuala Lumpur, Malaysia.

** Corresponding author.

E-mail addresses: dingrongqingjou@outlook.com (R. Ding), daijie01200@gmail.com (J. Dai), aliciaz.zhang@connect.polyu.hk (Y. Zhang), s2121077 @siswa.um.

edu.my (T. Tan), lcchou@nkust.edu.tw (L.-C. Chou).

https://doi.org/10.1016/j.dwt.2025.101120

Received 9 July 2024; Received in revised form 11 March 2025; Accepted 12 March 2025

Available online 15 March 2025

1944-3986/© 2025 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).


mailto:dingrongqingjou@outlook.com
mailto:daijie01200@gmail.com
mailto:aliciaz.zhang@connect.polyu.hk
mailto:s2121077@siswa.um.edu.my
mailto:s2121077@siswa.um.edu.my
mailto:lcchou@nkust.edu.tw
www.sciencedirect.com/science/journal/19443986
https://www.sciencedirect.com/journal/desalination-and-water-treatment/
https://doi.org/10.1016/j.dwt.2025.101120
https://doi.org/10.1016/j.dwt.2025.101120
http://crossmark.crossref.org/dialog/?doi=10.1016/j.dwt.2025.101120&domain=pdf
http://creativecommons.org/licenses/by/4.0/

R. Ding et al.

implications for environmental management, particularly concerning
carbon emissions and water consumption, remain poorly understood.
Existing research has explored China’s political-economic cycles, high-
lighting their effects on fiscal expenditures, financial lending, and urban
development [5-7], but relatively little attention has been paid to their
direct environmental consequences.

This study seeks to address a critical research gap by systematically
examining the influence of China’s five-year economic planning cycles
on urban carbon emissions and water consumption. While previous
research has primarily focused on electoral cycles in Western economies,
this study offers new empirical insights into how centralized economic
planning shapes environmental resource management. Specifically, it
investigates whether economic planning cycles introduce systematic
variations in resource consumption and emissions and how fiscal pres-
sures interact with these cycles to influence environmental outcomes.

This research advances the existing literature in several key ways.
First, it contributes to the understanding of political-economic cycles
and environmental governance in non-democratic contexts, where long-
term planning mechanisms replace voter-driven decision-making pro-
cesses. Second, it integrates perspectives from economic planning and
environmental management studies by analyzing the evolution of urban
resource consumption patterns across successive five-year planning
periods in China. Third, it extends prior research on the Environmental
Kuznets Curve hypothesis [8-12], assessing whether economic planning
mitigates or exacerbates environmental pressures over time.

The findings of this study have significant implications for economic
planning, fiscal governance, and sustainability policymaking in China
and other centrally planned economies. By providing empirical evidence
on the cyclical nature of carbon emissions and water consumption in
urban China, this research underscores the need for adaptive gover-
nance strategies that better align economic growth with environmental
sustainability objectives. Moreover, the study offers valuable insights for
policymakers tasked with designing environmental policies within
structured economic planning frameworks, where balancing economic
development priorities with sustainability imperatives remains an
ongoing challenge.

2. Literature review

The scholarly literature underscores the significant political costs
that enterprises face during economic planning and political-economic
cycles. Caldara et al., and Wieland [13,14] highlight how strict super-
vision and control, especially related to accounting data, impact busi-
ness operations and development. This scrutiny often correlates with
financial results that deviate from set benchmarks, leading to stringent
policy constraints as noted by Andreoni et al. [15] and NuBholz et al.
[16]. These constraints can negatively affect stable production and op-
erations, aspects crucial for maintaining energy efficiency and managing
carbon emissions in urban settings. Alesina et al. [2], in their study of 18
OECD countries, identified significant cyclical changes, indicating a
broader global trend that also affects environmental policy and man-
agement. Yang et al. [17] specifically pointed to the Chinese govern-
ment’s role in exacerbating economic fluctuations, which in turn
impacts the stability of supply and demand. The financial system, driven
by central banks, plays a pivotal role in this dynamic, necessitating a
separation from political authorities to ensure consistent management.
Chen and Miao [18] conducted an empirical analysis on China’s data
from 1953 to 2008, revealing a strong positive correlation between
changes in the central government and economic fluctuation cycles.
These fluctuations, driven by local government exchanges and perfor-
mance appraisals, often lead to amplified fiscal and monetary policies,
directly influencing energy projects, budget allocations, and credit
mechanisms. Liu and Abu Hatab [19], Wang and Nayak [20], and Wang
et al. [21] demonstrated that policy instability, due to official changes,
restrains economic growth, which can have a cascading effect on energy
sectors. Miao [22] explored the domestic financial cycle’s response to
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government changes, concluding that domestic political cycles signifi-
cantly affect this cycle, with implications for energy financing and in-
vestments. Mei and Sun [23] used a fixed effect model to analyse data
from 31 Chinese provinces, finding that economic public service supply,
which includes energy-related services, exhibits clear political cycles,
whereas non-economic public service supply does not. Frigerio et al.
[24] and Koetter et al. [25] analysed the impact of political cycles on
bank loans in Europe and Germany, respectively, noting that political
friction influences lending activities, which could affect financing
available for energy projects. Faraji et al. [26], through an analysis of
Iranian companies, linked political cycles and connections to company
returns, which can indirectly influence investment in energy sectors.

However, the relationship between political-economic cycles and
resource management is not always straightforward. For example, Wang
and Chou [5], Liu et al. [6], Shao and Chou [7] Three papers have
successively discovered the existence of political cycles in China.
Around the time of the five-year Party Congress, China’s urban financial
industry lending, the sale of public land, and urban air pollution all
undergo cyclical changes. In short, in the year before each Party
Congress, lending and sales of public land would drop significantly, and
pollution would improve. But after the Party Congress is held, the scale
of lending and the sale of public land will increase significantly, and
pollution will become serious. By comparing the conclusions of various
literatures, it can be found that China’s urban changes are actually
related to the cyclical nature of policies, but the overall representation is
not as direct as it seems. The complexity of these cycles, compounded by
the diverse interests of various stakeholders, can lead to inconsistent or
short-term policies that undermine long-term environmental sustain-
ability goals. In particular, the political volatility within these cycles
often results in policy shifts that prioritize immediate economic growth
over sustainable resource management, thus aggravating environmental
challenges such as carbon emissions and water scarcity. This inconsis-
tency can pose significant challenges for urban planners and managers,
who must navigate these changing political landscapes while striving to
meet energy efficiency targets and reduce carbon emissions. The need
for a more stable and consistent policy environment becomes apparent,
one that can balance economic development with long-term environ-
mental sustainability. Furthermore, the international dimension of these
cycles cannot be ignored. Global political-economic trends, such as shifts
in oil prices or international environmental agreements, also play a
significant role in shaping domestic environmental policies and prac-
tices. These external factors can influence the availability of energy and
water resources, the cost of energy production, and the competitiveness
of different technologies. Understanding these global influences on local
policy implementation can help bridge the gap between national eco-
nomic planning and international sustainability frameworks. In light of
these complexities, this study’s focus on the impact of China’s five-year
economic planning cycles on urban carbon emissions and water con-
sumption is timely and pertinent. By employing a regression model, this
research aims to unravel the intricate relationship between economic
planning, political cycles, and resource management in urban China.
This analysis is crucial for policymakers and stakeholders, providing
valuable insights that can inform more effective and sustainable envi-
ronmental policies. Ultimately, understanding these dynamics can help
mitigate the environmental impact of urban development, contributing
to the global efforts in combating climate change and promoting sus-
tainable urban living.

In summary, while extensive literature explores the impact of po-
litical and economic planning on industrial development, there is a gap
in discussions about how these cycles specifically affect urban carbon
emissions and power generation. This study, by setting up a regression
model within the framework of China’s five-year economic planning,
aims to fill this gap. It seeks to explore the impact of these cycles on
urban carbon emissions and water consumption, thereby contributing to
a more comprehensive understanding of the interplay between eco-
nomic planning, political cycles, and resource management in urban
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environments. Additionally, this study will provide a deeper under-
standing of how these cyclical dynamics in China’s unique political and
economic context may offer lessons for other developing economies
striving for sustainable urban development.

3. Methods

Building on the model proposed by Wang and Chou [5], Liu et al. [6],
and Shao and Chou [7], previous studies have primarily framed urban
economic activities as dynamic processes that consume energy and
water. These studies emphasize the role of electric heating consumption
as a driver of economic activities while also acknowledging its envi-
ronmental impact. However, unlike Chou’s prior work, which focused
on the broad relationship between energy use and urban economic
growth, this study takes a more nuanced approach by specifically
examining the trade-offs involved in balancing electric heating con-
sumption with economic productivity and environmental sustainability.
Rather than treating energy consumption as a linear driver of economic
output [8,9,27], our framework introduces a more integrated perspec-
tive, considering both the constraints imposed by environmental factors
and the policy mechanisms needed to mitigate pollution. This refined
conceptualization is reflected in the study structure outlined in Fig. 1.

If the capital stock (K;) and investment (I;) of economic activity to
the local urban development to bring the following benefits:

Y. = AKr (1)

Among which, the Y, is the local economic output; A is a constant
greater than O, representing the contribution of investment to GDP
growth. If to assume that the t-th stage investment is I, as investment I
need to pay the interest cost, cost function can be written as C(I;),
C(e)>0, C'(e)>0. Because fixed assets have problems such as
depreciation, if § represents the capital depreciation rate, the capital
stock in period t+1 is:

Kii=(1-8K +1I 2

Meanwhile, after transferring investment to industrial production, it
will bring electric heating consumption and other environmental prob-
lems. Under the same environmental treatment technology, 1 unit of
investment will produce the corresponding g unit of consumption. The
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economic income generated by the capital stock K, therefore can be
recorded as V(K;):

V(K;) = rnIax{AKt —C(I)+pVIK:a(1—q)]}, 0<p<1 3)

According to the formula (3), the optimal dynamic condition can be
obtained in maximizing formula (3), the optimal I, level will then
generate electric consumption I,q.

However, it is needed to account for the cyclical nature of economic
planning in our models. In China, the economic planning activities
carried out every five years can be regarded as a cycle of change. The
parameter f in formula (3) represents the impacts of economic planning
on benefits during this economic planning period. The smaller $ in-
dicates a lower evaluation of future benefits. The g therefore changes
with the economic planning. We use °, !, 52 to represent the invest-
ment power level of a city in the year when the Chinese government
propose economic planning, the middle year of two economic planning
agendas, and the next economic planning year respectively. Then, Euler
equation can be obtained by dynamic optimum:

C(It) = ﬁi [C(Itﬂ) +A} Q)]

Among which, I = 0, 1, 2. The left-hand side represents the marginal
cost of investment in period ¢, and the right-hand side represents the
marginal revenue. According to the Euler equation solution, the
following formulas can be obtained:

0 1 1 02
ey L AP PR,

5
(1-48'5%) ®

: B A+ +5P)
C(r)y=t———__=C 74 6
(r) (1-p8'5%) ©
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Egs. (5) to (7) represent the correlations among economic planning,

electric heating consumption and urban carbon emissions. Since the

above estimation formula is a linear form, we can conduct empirical
discussion through OLS.

To ensure the integrity and reliability of statistical data, this study
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Fig. 1. Study Framework.
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utilized data from 240 Chinese cities spanning the period from 2007 to
2022, as reported in the China City Statistical Yearbook. Initially, data for
all Chinese cities included in the yearbook were gathered. Subsequently,
rigorous data cleaning procedures were implemented, including the
identification and exclusion of outliers in the explanatory variables to
enhance result robustness.

In addition to economic and environmental data, information
regarding government economic planning events (Plan) was derived
from two primary sources. First, records of government economic
planning were obtained from publicly available archives, including
Baidu Encyclopedia, Wikipedia, and the Communist Party of China
News Network (http://cpc.people.com.cn/index.html). These sources
provided historical records of policy announcements and governmental
planning decisions. Second, supplementary data were collected from
China City Statistical Yearbook and Chinese Provincial Statistical Yearbook,
ensuring consistency and completeness in tracking planning-related
variables.

Following Wang and Chou [5], a multiple regression model as fol-
lows was employed to assess the impact of economic planning on carbon
emissions and water consumption. The analysis proceeded in three
stages. First, an ordinary least squares (OLS) model was used to estimate
the relationship between economic planning cycles and resource con-
sumption, controlling for relevant economic and fiscal variables. Sec-
ond, statistical significance tests were conducted to verify the robustness
of the explanatory variables. Finally, the estimated coefficients were
interpreted in the context of urban environmental management,
providing insights into the mechanisms through which economic plan-
ning influences emissions and water usage.

log(Yy) = a+ p,log(Capitay ) + p,Finance Pressure;; + Z/}jPlan +e: (8)

Where Y is the carbon emission or water consumption of city i in year t,
Capitay, is the i-th city’s output per capita; Finance Pressure; is the i-th
city’s financial burden in year t. Plan represents China’s five-year eco-
nomic planning period (i.e. the j-th year into the economic planning
period). In the process of empirical estimation, first we set the carbon
emission or water consumption of city i in year t as the dependent
variable, and then estimate the coefficient of independent variables (i.e.,
Capita;;, Finance Pressure;;, and other variables) with OLS model. Second,
we measure whether the variables are statistical significant or not.
Finally, we explain the intuition of independent variables.

To ensure the integrity of the statistical data, we collected data from
240 Chinese cities for the period 2007-2022. The data were sourced
from the China City Statistical Yearbook. Initially, we gathered data for
all cities listed in the yearbook, after which we excluded outliers in the
explanatory variables to ensure the robustness of the results. Table 1
presents the descriptive statistics. From Table 1, we observe that in
17.6 % of the time periods, the sample cities experienced the economic
planning cycle. Additionally, the variable Finance Pressure reflects the
financial burden faced by cities, with an average value of 2.638, indi-
cating that, on average, the cities’ financial expenditures were 264 % of
their budget. These findings align with the results of Wang and Chou [5]
and Shao and Chou [7], who noted an increase in financial pressures
across Chinese cities in recent years.

Table 1

Descriptive Statistics.
Variable Mean Observations  Definition
Emission 59,927 4185 Emission of CO,. (Unit: tons)
Water 660,425 4713 Water usage (Unit: tons)
Capita 189,863 4770 Output per capita. (Unit: RMB)
Finance 2.637 4515 Fiscal expenditure divided by fiscal

Pressure revenue. (Unit: ten thousand RMB)

Plan 0.176 4675 Dummy variable, if the year had

Economic plan = 1, others = 0

Desalination and Water Treatment 322 (2025) 101120

4. Results

According to Liu et al. [6], the economic performance of Chinese
cities have a cycle in each 5 years. We basically follow the process of
empirical estimation by Wang and Chou [5], Liu et al. [6]. Table 2
presents a detailed examination of the empirical results, offering insights
into the complex interplay between fiscal pressures, economic planning,
and environmental impact. The data consistently indicates that fiscal
pressures exert a restraining influence on both carbon emissions and
water consumption. In cities where fiscal constraints are more pro-
nounced, the ability to drive local economic development through fiscal
policy becomes increasingly challenging. Consequently, these cities
often resort to scaling back local economic activities and reducing eco-
nomic supply, which inadvertently leads to a decrease in carbon emis-
sions and water demand associated with these activities. Thus, fiscal
pressure emerges as a significant negative determinant of the variables
under consideration. Further, the results demonstrate a notable pattern
in the context of economic planning cycles. As an economic plan nears
the end of its cycle, there is a marked increase in emissions and water
consumption. This trend could be attributed to the urgency felt by local
governments as they approach the deadline for achieving set targets.
Faced with unmet goals, these administrations may accelerate activities
in the final year of the planning cycle, leading to increased urban eco-
nomic activities and enhanced economic production capabilities. This
uptick in activity can inadvertently exacerbate urban carbon emissions
and intensify the demand for water resources.

This phenomenon underscores a critical aspect of economic plan-
ning: the rush to meet targets can lead to short-term increases in envi-
ronmental impact, highlighting the need for more sustainable planning
approaches. It suggests that while fiscal pressures can help in curbing
resource consumption and emissions, the cyclical nature of economic
plans might inadvertently create periods of increased environmental
strain. This pattern also reflects the inherent challenge in balancing the
immediate demands of economic growth with the long-term imperative
of environmental sustainability. Therefore, these empirical findings
suggest a complex relationship between fiscal management, economic
planning, and environmental outcomes. They call for a nuanced
approach to urban planning and policy-making, one that harmonizes the
objectives of economic development, fiscal responsibility, and envi-
ronmental stewardship. Policymakers must consider these dynamics to
devise strategies that not only foster economic growth but also mitigate
the adverse environmental impacts of such development. This balance is
crucial for achieving sustainable urban growth, where economic pros-
perity and environmental health are not mutually exclusive but are
pursued in tandem.

Table 2 performs regression analysis. we have known the impact of
the cycle of economic planning on urban carbon emissions and water
consumption. In other words, the estimations of Table 2 indicate the

Table 2
Empirical Results.
dependent Log(Emission) Log(Water)
variable (€)) 2) (€3] (€)]
Finance —0.377 * ** —0.399 * ** —0.385 * ** —0.401 * **
Pressure (0.017) (0.014) (0.009) (0.010)
log(Capita) —0.120 * **  0.035 * ** —0.080 * **  0.024 * **
(0.009) (0.010) (0.006) (0.007)
Plan —1 0.223 * * 0.016 * * 0.133 * * —-0.037
(One year prior to (0.088) (0.080) (0.061) (0.054)
the planning)
Plan + 1 0.003 0.029 —0.044 —0.125 * **
(One year after the (0.075) (0.069) (0.050) (0.046)
planning)
Year dummy No Yes No Yes
Constants Yes Yes Yes Yes
N 3881 3881 4156 4156
R? 0.169 0.295 0.277 0.377
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average impacts of independent variables on dependent variable [8,9].
We further compare the differences in quantiles. The estimation method
is as follows: Considering the empirical outcomes may differ in different
quantiles, we further apply the quantile approach to examine the effect
of the independent variable on the dependent variable. The quantile
estimator is obtained by solving an optimization problem:

min Z Oly: —Xip| + Z (1-0)|y: —xp| ®)

heRE ie{iyizxp} ie{iyi<xp}

For the 6-th quantile (0 <6<1), where y; is the dependent variable
and x; is a k by 1 vector of the explanatory variables. In Fig. 2, the
horizontal axis is the quantile of urban carbon emission and water
consumption, and the vertical axis is the impact of economic planning
on its coefficient value. The dotted line and the solid line indicate the
coefficient of OLS estimation and the quantile regression estimation. The
interaction between dotted line and the solid line mean that the influ-
ence of quantile in independent variable is higher or lower than the
average effect (the estimation result of OLS).

The graphical analysis in Figs. 2 and 3 provides a nuanced under-
standing of the relationship between economic planning and environ-
mental impacts. In Fig. 2, the horizontal dotted line representing the OLS
estimation intersects with a light-colored line that denotes the varying
influences of the explanatory variable across different quantiles of urban
carbon emissions. This intersection points to a key insight: the impact of
economic planning on urban carbon emissions is not uniform across
different emission levels. Particularly, at the lower end of the emission
scale (below the 20th quantile), economic planning has a relatively
minimal impact. Conversely, when emissions exceed this quantile, the
influence of economic planning intensifies, surpassing the average effect
predicted by OLS. However, at the highest emission levels (around the
80th quantile), this impact once again diminishes.

These findings align with the Environmental Kuznets Curve Hy-
pothesis (EKC), which posits that economic growth initially leads to
increased environmental degradation, but after reaching a certain
development threshold, further economic growth results in environ-
mental improvement [8-12]. The data from Fig. 2 indicates that at both
low and high extremes of urban carbon emissions, economic activities
have a reduced impact on emissions. This pattern suggests a decoupling

=
=
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Fig. 2. The Impact of Economic Planning on Carbon Emissions.
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Fig. 3. The Impact of Economic Planning on Water Consumption.

of economic growth from environmental degradation, wherein cities
with either very low or high emissions levels manage to moderate the
environmental impact of their economic activities more effectively. In
Fig. 3, the analysis shifts to the impact of economic planning on urban
power supply. The figure shows that above the 40th quantile, the in-
fluence of economic planning on power supply strengthens with each
increase in quantile. This trend indicates that economic policies drive up
the demand for water and electric energy, consequently affecting the
pollution associated with these economic activities. Given this dynamic,
finding ways to mitigate the environmental impact of increased water
supply becomes imperative.

To address this challenge, cities can adopt a multi-faceted approach.
Implementing energy efficiency assessments in line with government
regulations and undertaking energy conservation reforms are crucial
steps [28,29,7]. Optimizing the urban power structure, enhancing the
construction of gas pipelines, and promoting centralized urban water
systems can improve overall energy efficiency. In agriculture, the
development of low-carbon ecological agriculture demonstration parks
and the intensive processing of agricultural products can reduce the
sector’s carbon footprint. Furthermore, advancing urban public trans-
portation systems, restricting or phasing out high-energy-consuming
vehicles, and enforcing stricter emissions standards are essential for
reducing the environmental impact of urban mobility.

Moreover, these strategies must be integrated into the broader
framework of economic planning and policy promotion. By doing so,
cities can not only facilitate economic growth but also ensure that such
growth is environmentally sustainable. The ultimate goal is to achieve a
harmonious balance where economic development and environmental
preservation coexist, reducing the negative impact of water consump-
tion and carbon emissions in the process of urban development.

5. Perspective and discussion

The findings of this study provide critical insights into the interplay
between urban carbon emissions, water consumption, and economic
planning cycles in China. However, they also raise broader concerns
about the long-term sustainability of a planning-driven economic model,
particularly in the face of global environmental challenges. While
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China’s five-year economic planning system has played a pivotal role in
shaping urban environmental governance, its cyclical nature introduces
systematic fluctuations in resource use that may not align with global
sustainability goals. The trade-offs between economic growth and
environmental conservation require careful examination to develop
policies that promote stability while mitigating environmental harm [6,
7,30].

5.1. The challenge of cyclical economic planning and international
comparisons

A major challenge identified in this study is the tendency for resource
consumption and emissions to surge toward the end of each planning
cycle. This pattern is driven by local governments accelerating economic
activities to meet policy targets, often prioritizing short-term perfor-
mance over long-term sustainability [31-33]. This phenomenon is not
unique to China—similar patterns of economic acceleration due to
policy cycles have been observed in other centrally planned or
state-interventionist economies. For instance, studies on the former
Soviet Union and contemporary Russia indicate that periodic govern-
ment spending surges often lead to temporary economic booms followed
by environmental degradation [34]. Similarly, Japan’s long history of
government-guided industrial planning has demonstrated that while
central intervention can drive rapid growth, it also risks creating
policy-induced economic distortions [35]. Unlike China, however,
Japan has progressively shifted toward more flexible, market-oriented
planning, incorporating adaptive mid-cycle evaluations to mitigate
such risks.

Given these international examples, addressing the negative exter-
nalities of rigid planning cycles in China may require a more dynamic
and responsive framework. Introducing real-time monitoring mecha-
nisms and adaptive policy adjustments throughout the five-year period
could help distribute economic activities more evenly and prevent
resource-intensive surges toward the end of the cycle. Countries like
Germany and Sweden have successfully implemented rolling sustain-
ability plans that reassess environmental and economic priorities peri-
odically, ensuring that economic expansion does not come at the cost of
ecological stability [36]. Such models could serve as valuable references
for refining China’s approach.

5.2. Fiscal pressures and sustainable investment: global experiences

Another critical issue explored in this study is the role of fiscal
pressures in shaping resource consumption. While fiscal constraints can
limit excessive carbon emissions and water use, they may also hinder the
necessary investments in green infrastructure and sustainable technol-
ogies. This paradox has been documented in several emerging econo-
mies. For example, Brazil and South Africa, both of which face high
fiscal constraints, struggle with balancing environmental goals and
economic expansion [37]. In contrast, South Korea’s Green New Deal—a
strategic government-led initiative—has shown that fiscal discipline and
sustainability —investment can be reconciled by prioritizing
public-private partnerships and innovative financing mechanisms, such
as green bonds and carbon pricing.

China could benefit from adopting similar fiscal instruments that
channel investments into long-term sustainability without imposing
excessive short-term economic burdens. Additionally, restructuring
local government incentives to reward environmental performance
rather than short-term economic output could be a pivotal step in
aligning fiscal policies with sustainability goals. Lessons can also be
drawn from the European Union’s Emissions Trading System (EU ETS),
which has successfully integrated carbon pricing into fiscal governance,
providing economic incentives for industries to reduce emissions while
maintaining fiscal balance [38].
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5.3. Regional disparities and policy differentiation

This study also highlights significant regional disparities in the
effectiveness of economic planning on environmental outcomes.
Wealthier cities with advanced industrial bases, such as Beijing and
Shanghai, are better positioned to implement resource-efficient policies,
while less-developed regions, particularly in central and western China,
face greater challenges in meeting sustainability targets. These dispar-
ities are not unique to China—similar challenges exist in large federal
economies such as the United States and India, where environmental
regulations are unevenly enforced due to regional economic differences
[38].

In the case of India, the introduction of state-specific sustainability
plans has allowed regions with different economic structures to tailor
environmental policies to local conditions while maintaining alignment
with national objectives. In China, a similar approach could involve
differentiated economic planning strategies based on regional develop-
ment levels. Coastal megacities could serve as innovation hubs for green
technologies, while inland cities could focus on optimizing resource
efficiency in traditional industries. Such a strategy would not only
address regional inequalities but also enhance the overall effectiveness
of national planning efforts.

5.4. Multi-stakeholder governance and global policy integration

Another key implication of this study is the importance of multi-
stakeholder governance in addressing urban sustainability challenges.
While China’s centralized planning approach ensures strong coordina-
tion at the macro level, effective environmental governance requires
active participation from local governments, businesses, and commu-
nities. Many European countries have successfully integrated partici-
patory governance models into their sustainability frameworks,
involving private enterprises and civil society in policymaking processes
[39,40]. For example, the Netherlands’ polder model, which brings
together government agencies, businesses, and NGOs to jointly design
and implement sustainability policies, has been instrumental in man-
aging the country’s water resources efficiently.

A similar governance structure in China could improve the imple-
mentation of green policies at the micro level. Encouraging corporate
involvement in sustainability initiatives, strengthening local regulatory
autonomy, and increasing transparency in policy enforcement could
bridge the gap between national ambitions and on-the-ground realities.
Furthermore, aligning China’s economic planning with international
environmental agreements, such as the Paris Agreement, could ensure
that domestic policies remain consistent with global sustainability
efforts.

5.5. China’s role in the global sustainability transition

Finally, China’s experience in economic planning and environmental
management offers important lessons for other nations, particularly
those in the Global South. Many developing economies face similar
challenges in balancing industrial growth with ecological sustainability.
Comparative studies examining different governance models—central-
ized versus decentralized—could shed light on best practices for inte-
grating environmental objectives into economic planning. Furthermore,
as international organizations push for stronger global climate policies,
China’s approach can serve as both a model and a cautionary tale,
illustrating the potential benefits and risks of top-down planning in
sustainability governance.

Future research should explore the role of international environ-
mental agreements in shaping national economic planning strategies
and investigate how policy coordination between major economies can
enhance global sustainability outcomes. As the world continues to
grapple with climate change and resource scarcity, China’s ability to
refine its economic planning system to prioritize long-term
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environmental sustainability will have profound global implications.
6. Conclusion

China’s rapid economic transformation over recent decades has been
accompanied by profound challenges in resource management and
environmental sustainability. Urban areas, as the primary drivers of
economic activity and hubs of population growth, have borne the brunt
of these challenges. This study, by examining the interplay between
China’s five-year economic planning cycles, carbon emissions, and
water consumption, sheds light on the complex trade-offs inherent in
balancing economic development with environmental conservation.

The empirical findings highlight the moderating role of fiscal pres-
sures in curbing resource consumption and emissions. However, this
restraint is not without its drawbacks. While fiscal constraints effectively
reduce immediate environmental impacts, they often limit investments
in the infrastructure and technologies needed for a sustainable future.
This tension underscores the importance of designing fiscal policies that
encourage long-term investments in low-carbon development while
maintaining short-term resource efficiency.

The cyclical nature of planning further complicates the picture. The
observed uptick in emissions and water use towards the end of planning
cycles reflects the systemic pressures faced by local governments to meet
economic targets. This phenomenon raises important questions about
the temporal alignment of economic and environmental objectives.
Without structural reforms to mitigate these end-cycle surges, the sus-
tainability of China’s urban development remains in question. Policy-
makers should consider introducing mechanisms such as rolling plans or
mid-cycle evaluations to ensure a more balanced approach to resource
management.

In addition to these systemic issues, regional disparities in planning
effectiveness present another layer of complexity. Cities with stronger
fiscal capacities and more diversified economies are better equipped to
implement resource-efficient policies, while less-developed regions
often face significant barriers. This calls for a differentiated approach to
economic planning that accounts for regional variations in resources,
capacities, and development priorities. By tailoring strategies to local
conditions, China can address these disparities and improve the overall
effectiveness of its planning framework.

Looking beyond China, the findings of this study have broader im-
plications for global urban development. The integration of environ-
mental objectives into economic planning is not unique to China; it is a
challenge faced by cities and nations worldwide. As the global com-
munity seeks to align economic growth with sustainability goals,
China’s experience offers valuable lessons. For instance, the emphasis on
centralized coordination in China highlights the potential for top-down
approaches to achieve large-scale environmental impacts. However, it
also underscores the risks of prioritizing short-term economic gains over
long-term sustainability.

To address these challenges, a multi-faceted approach is needed.
First, cities must transition to more sustainable industrial models,
emphasizing high-efficiency, low-carbon technologies. Second, resource
allocation must be optimized through circular economic practices,
renewable energy adoption, and enhanced emissions control technolo-
gies. Third, governance structures must evolve to include diverse
stakeholders, fostering greater transparency, accountability, and inno-
vation in policy implementation.

Achieving sustainable urban development necessitates a careful
balance between competing economic, social, and environmental pri-
orities. By implementing adaptive planning mechanisms, fostering
regional and global collaborations, and integrating environmental con-
siderations at every stage of the policy-making process, China has the
potential to set a precedent for building cities that are both economically
dynamic and environmentally resilient. The findings of this study
contribute to the expanding body of knowledge on sustainable urban
development, offering a framework that can guide other nations in
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reconciling economic growth with environmental stewardship in an
increasingly resource-constrained world.

Looking ahead, the Chinese government is expected to place greater
emphasis on policy objectives beyond economic expansion. Reforming
incentive structures for government officials may serve as a crucial
strategy for addressing distortions in the land market and aligning
economic activities with broader sustainability goals. While this study
highlights the influence of political cycles on China’s economic opera-
tions, further research is needed to examine the extent to which these
cycles affect key sectors such as energy, finance, employment, and
industry-specific developments.

Future studies could explore how the timing and implementation of
economic planning cycles shape investment patterns in renewable en-
ergy, green finance, and industrial decarbonization efforts. Additionally,
further investigation is required to understand the role of fiscal pressures
and policy incentives in shaping local governments’ environmental
decision-making processes. Comparative analyses across different
governance models—including decentralized and market-driven econ-
omies—could yield valuable insights into alternative planning ap-
proaches that effectively balance economic development with long-term
sustainability. Addressing these areas in future research will provide a
more comprehensive understanding of how China and other nations can
refine their economic planning models to better align with global sus-
tainability objectives.
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