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+e national new area Xiong’an has been established to take over the noncapital functions of Beijing in China. In light of local
resources and environmental constraints, it is important to clarify the mode of industrial transfer for Xiong’an new area (XNA) to
achieve the developmental goals. +is study simulates and analyzes the speed of industrial transfer and the capacities of XNA in
light of resource and environmental constraints. +e results show that, to just realize modernization in 2035, the transfer rate of
the secondary industry and tertiary industry is annually 3.7 billion yuan and 6.4 billion yuan, respectively. But at this speed, the
atmospheric environment will be overloaded by 2028.+eminimum andmaximum transfer rate to realize modernization in 2035
without overloading resources and environment are also specified as well as the total size of economy and population. +e results
indicate that land for the construction of XNA is rich, but local water is not sufficient to support industrial growth. +e at-
mospheric environment of XNA is also an important limiting factor. It is thus necessary to reduce air pollution and increase the
population and industrial scale of the area by increasing the transfer rate of the tertiary industry.

1. Introduction

+e population and scale of large cities are constantly in-
creasing with the economic development and urbanization.
Urban space is rapidly expanding outward, leading to a
series of problems, such as improper land use, traffic con-
gestion, and environmental pollution [1]. In this case, new
areas emerge and break the sprawl in the city [2–4]. +ese
peripheral areas take on part of the functions of the central
city and have frequent and intensive contact with the entire
city at the same time [5]. +e construction of new areas is
usually carried out with a clear direction for development
and special supporting policies and has become an im-
portant means for the government to promote regional
economic development.

In April 2017, the Central Committee of the Communist
Party of China proposed establishing the Xiong’an new area
(XNA), Hebei Province. +e establishment of the XNA is an

important measure to implement the strategy of the coor-
dinated development of the Beijing-Tianjin-Hebei region
and to move over the noncore functions of Beijing as the
capital. +e aim is to convert XNA into a green, low-carbon,
competitive, and influential modern city by 2035. On the
contrary, China’s rapid economic growth in the past
40 years, since the reform and opening-up in 1978, has led to
a series of serious imbalances and disharmony [6]. +ey are
prominently manifested in the excessive consumption of
resources and increased environmental pollution. +e rapid
expansion of the capital, Beijing, as one of China’s mega-
cities, has led to congestion and pollution.+e establishment
of the XNA is highly targeted, and it is necessary to draw
lessons from the past in order to maintain high-quality
development.

+erefore, in light of limited resources and environ-
mental constraints, the government and researchers are
faced with the following questions to achieve the
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development goals: what kind of mode of industrial transfer
should be chosen, what should the expected speed of in-
dustrial transfer be, and what population and economic scale
should be adopted for XNA?

2. Literature Review

Research on new areas can be traced back to the garden city
proposed by the British urbanologist Ebenezer Howard at
the end of the 19th century [7] to resettle the population
outside big cities, set up hospitals, industries, and cultural,
recreation, and commercial centers, and form a new and
relatively independent society. He advocated for the es-
tablishment of new cities to solve urban problems, and this
has had an important impact on the subsequent construc-
tion of satellite cities and research on urban function dis-
persion theory. Since the 1990s, with the emergence of
suburbanization and counterurbanization, low-carbon space
[8], fringe cities [9], and smart growth [10] have become
major issues of research on new areas, and more attention
has been paid to the emergence of urban problems and
coordinated regional development in the context of urban
sprawl and expansion. +e new area is considered an im-
portant carrier of urban spatial growth that can share
functions of the central city, thus providing an important
means to redistribute urban population and realize indus-
trial transfer [11]. +e focus of the research has gradually
shifted from the social and economic needs of the new area
to its ecological needs.

In general, different fromWestern countries, where new
areas are mainly decentralized, China’s new areas are
planned and designed at the national level under the
leadership of the government, with the aim of developing
them into poles of regional economic growth [12].+erefore,
the construction and development of China’s new areas have
distinctive characteristics. Research on new areas in China
began in the 1990s. In this period, the scale of cities ex-
panded rapidly, and “big city disease” became more and
more serious. +is made it increasingly important to study
the distribution of urban functions. Studies on the relevant
functions have been carried out from the two perspectives of
population and industry. Xie [13] analyzed the plane and
vertical modes of population evacuation in megacities,
which caused researchers to attend to population evacua-
tion. Taking Shanghai and Changsha as examples, Shi and
Liu [14] and Xu [15] analyzed the characteristics of the urban
industrial layout and proposed measures to optimize the
industrial distribution in downtown areas. Meng [16]
studied the layout of the commercial medical industry in
Beijing with the help of GIS technology and proposed that
medical resources in Dongcheng and Xicheng districts are
distributed externally to reduce congestion. On this basis,
other scholars have claimed that land price, labor cost,
transportation factors, and government guidance are the
main driving forces for the migration of the population and
industry to the outskirts of cities [17–20]. +ey have also
proposed that industrial relocation can drive population
relocation [21, 22]. With the successive establishment of new
areas at the national and regional levels, the academic circle

has begun conducting more and more empirical studies on
their planning and construction.

+e research has focused on three perspectives: (1)
Strategic positioning and functions of new areas. New areas at
different scales often have diversified functional positioning,
including regional open doors, economic growth poles, and
inland open economic highlands [23, 24]. (2) Spatial pattern
and management system. +e research has focused on the
location selection and spatial pattern of the new area [25–28],
and scholars have explored management systems for it [29].
(3) Relations between new and old urban areas.+is is mainly
the problem of industrial transfer and production-city inte-
gration in old and new urban areas [30, 31]. +e literature has
not only analyzed the developmental path and problems of
individual new areas [32] but also compared the functions
and advantages of several new areas [33] to understand the
relationships of heterogeneity and coopetition relationship
among them.+e aim is to determine the drivingmechanisms
for the development of different new areas and their effects on
the regional economy.

It could be concluded that few dynamic simulations and
predictions of the impact of industrial transfer on economic
development are available concerning the resource and
environment carrying capacity. +is study simulates and
analyzes the industrial transfer from Beijing to XNA and
determines the appropriate speed of this transfer and the
maximum scale of it under different modes. +rough a
comparison of scenarios, the appropriate plan is determined
to provide decision-making support for realizing the sus-
tainable development of XNA. +is study contributes to
work on new areas in terms of models of industrial un-
dertaking. It is also a response to the framework document
of “Future Earth” initiative.

3. Study Area and Data

Based on the specific needs for economic and social de-
velopment at various stages, China (as of March 2019) has
established 19 state-level new areas, 7 special economic
zones, and 12 free trade zones since the establishment of the
Shenzhen special economic zone in 1980. Although various
zones have different names, they are all subject to special
policies and thus are collectively called “new areas.” Of them,
state-level new areas are established with the approval of the
State Council of China. Based on the relevant administrative
regions and special functional zones, they undertake the
major tasks of national development and the reform and
opening-up strategy [34]. +ey have the general charac-
teristics of new space, new function, and newmode, different
from those of the old city. +is highlights the strategic di-
rection of the country and the unique characteristics of
“strategy and leading” [35]. +e spatiotemporal distribution
of state-level new areas is shown in Figure 1.

XNA is located in Hebei Province and includes the three
counties of Xiongxian, Rongcheng, and Anxin as well as part
of the surrounding areas (Figure 2). It covers an area of 1770
km2. According to the Hebei Economic Yearbook 2018, the
population of the area in 2017 was 1.109 million and its GDP
was 2.77 billion USD.+emultiyear average volume of water
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resources of XNA was 173 million cubic meters [36].
According to its developmental location, it will undertake
the capital’s emerging industries as well as its science and
education industries and establish an ecologically livable and
innovative leading zone. +e region covers approximately
2000 km2. +e long-term plan is for the area to have a
population of 2 to 2.5 million.

+e data were drawn from various statistical year-
books, including Hebei Economic Yearbook (2018),
Beijing Statistical Yearbook (2018), and Statistical Year-
book of Urban Construction in China (2017). +e data
source for each index is explained below in the corre-
sponding section.

4. Methodology

In the process of regional socioeconomic development, the
interaction of such factors as the industry, population,
resources, and the environment forms a complex dynamic
system. Changes in each factor affect other factors. +e
system dynamics model is suitable for simulating the
process of change in nonlinear systems [37, 38] and has
been widely used in simulations of the relationship between

the social economy and the resource environment [7, 39].
+is paper constructs a system dynamics model called the
Xiong’an Model (XAM) to simulate the industrial structure
and scale, population scale, changes in urbanization as well
as its impact on the water and atmospheric environment,
and the consumption of land and water resources in XNA
during the industrial transfer from Beijing. In this way,
XAM helps determine suitable speeds for the industrial
transfer and the upper limits of scale under different in-
dustrial transfer modes to achieve the goals set out for it by
the government.

XAM includes an industrial module, a population
module, an urbanization module, an environmental capacity
module, a land demand module, and a water demand
module. Using the available data and planning targets for
XNA, with 2017 as the base year, a year-by-year simulation
of XNA is conducted until 2035. Vensim DSS was used as a
development platform.

4.1. Industry and Population Modules. People go where the
industry is, because of which the population and industry
modules considered here are intimately linked. +e transfer
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Figure 1: Spatiotemporal distribution of China’s new area.
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of Beijing’s industries to XNA will inevitably be accompa-
nied by population migration. We calculate the population
corresponding to the transferred industries based on the
number of employees in each.

By the end of 2017, Beijing had a permanent population
of 21.71 million, with 12.47 million employees, including
488,000 in the primary industry, 1.93 million in the sec-
ondary industry, and 10.05 million in the tertiary industry.
+e ratio of the permanent population to the number of
employees was 1.74 :1, so the populations corresponding to
the above three industries were thus 0.85 million, 3.35
million, and 17.49 million people, respectively. +e GDP
values of Beijing’s primary, secondary, and tertiary indus-
tries in 2017 were 12.04 billion, 532.68 billion, and 2256.78
billion yuan, respectively, and their per capita GDP values
were 14,200 yuan/person, 158,800 yuan/person, and 129,900
yuan/person, respectively. It is reasonable to assume that the
same industry corresponds to the same number of em-
ployees under the same technical level no matter wherever
they are located.

Based on the scale of the transferred industries and per
capita GDP, the population corresponding to the transferred
industries can be calculated.+emigrant population plus the
local population is the total population:

popn �
GDPs

15.88
+
GDPt

12.90
,

pop � popl + popn.

(1)

In the above, popn is the total population corresponding
to the transferred industries, GDPs andGDPt are the transfer
scales of the second and tertiary industries, respectively, and
pop and popl are the total population and local population,
respectively. +e population of XNA will continue to grow
with industrial transfer. +e variables that we need to de-
termine are the speed of industrial transfer, its scale, and the
corresponding total population.

4.2. Urbanization Module. According to the Hebei Eco-
nomic Yearbook 2018, the rate of urbanization of XNA in
2017 was 45.23% and its urban population was 501,600. +e
population transferred for the secondary and tertiary in-
dustries was regarded as the urban population, and that
corresponding to the local original industry was added to
obtain the total urban population, as shown in equation (2).

UrbanRatio �
poplocalUrban + popn

ttlPop
. (2)
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Figure 2: Study area: Xiong’an, China.
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In the above, UrbanRatio is the urbanization rate,
poplocalUrban is the orginal local urban population, popn is the
urban population corresponding to the transferred industry,
and ttlPop is the total population. +e population parameter
is obtained from the output of the population module.

4.3. Water Demand Module. According to the Beijing Sta-
tistical Yearbook 2018, the city’s per capita GDP is 129,000
yuan. +e total water consumption was 3.95 billion cubic
meters, of which the first industry used 510 million cubic
meters at an intensity of water use of 423.24m3/10,000 yuan.
+e secondary industry used 350 million cubic meters at an
intensity of 6.59m3/10,000 yuan; domestic water con-
sumption was 1.83 billion m3 (including water used by the
tertiary industries) at an intensity of 84.31m3 per person; in
addition, the ecological water consumption was 1.26 billion
m3, accounting for 31.9% of the total. Given the same
technical level, we assume that the intensity of industrial
water use remains the same.

A region with water consumption exceeding 70% of the
total local water resources is usually regarded as suffering
from severe water shortage [40, 41]. +erefore, we set 70% of
the water resources as the upper limit of water use. +e total
available water resource in XNA was 156 million cubic
meters, and the usable volume was 109 million m3. If the
total amount of water used for production and domestic use
as well as ecological water exceeded this value, a serious
water shortage was considered to have occurred. +e total
water consumption was calculated as

w � GDP∗ rpri ∗ 423.24 + GDP∗ rsec ∗ 0.026

+ pop∗ 0.006 + weco,
(3)

where w is the total water consumption, rpri and rsec are the
ratios of the primary and secondary industries, respectively,
pop is the population, and weco is the ecological water use.
+e values 423.24, 0.026, and 0.006 represent the intensities
of use of the primary and secondary industries and those of
domestic water use, respectively.

4.4.Water Environment CapacityModule. +e quality of the
water environment is affected by many factors, and it is
usually not necessary to consider all of them.+e commonly
used COD measure was used to characterize the quality of
the water environment in this study. According to China’s
surface water environmental quality standards (COD ca-
pacities of Class I and Class II water≤ 15mg/L) [42] and the
total available water resources in XNA, the total capacity of
its water environment was 2,340 tons.

According to public information [43], in 2017, COD
emissions by Beijing’s primary industry amounted to 8799
tons. Combined with the GDP of the primary industry, its
intensity of COD emissions was calculated at 73.08 tons/100
million yuan. +e COD emission of the secondary industry
was 2232 tons, and the intensity of its emissions was 0.42
tons/100 million yuan. In urban areas, 70,312 tons of COD
was emitted at an intensity of 32.4 tons per 10,000 people.

Similarly, we assume that the intensities of COD emissions
would not change given the same technical conditions.

Because the treated sewage usually enters natural water,
the total amount of COD entering natural water could not
exceed the capacity of the water environment. COD emis-
sions from production and living are shown as

ttlCOD � GDPpri ∗ 73.08 + GDPsec ∗ 0.42 + pop∗ 32.40.

(4)

ttlCOD is the total COD emissions from production and
living, GDPpri and GDPsec are GDP of the primary and
secondary industries, respectively, and pop is the total
population. To maintain the quality of the water environ-
ment, the total COD emission ttlCOD cannot exceed the
total capacity of the water environment.

4.5. LandDemandModule. Because China has not described
the detailed industrial land use of each city, this study refers
to the national industrial land intensity as a measure (dis-
cussed later). According to the Statistical Yearbook of Urban
Construction in China 2017, its urban population in that
year was 813.47 million, and the area of land used for urban
construction was 55,155.47 km2, including 11,083.70 km2 of
industrial land, 5508 km2 occupied by commercial services,
logistics and warehousing, and other tertiary industries,
16,979.27 km2 of residential land, and 21,584.5 km2 of other
lands (land for public management and services, road and
traffic facilities, general facilities, and green squares, ac-
counting for 39.1%). In 2017, China’s industrial and tertiary
industry GDP values were 27,999.69 billion yuan and
42,703.15 billion yuan, respectively. +e intensities of use of
various types of construction land were obtained from this:
the intensity of use of industrial land was 0.0396 km2/100
million yuan, that of land for tertiary industry was 0.0129
km2/100 million yuan, and that of residential land was
0.2087 km2/10,000 people. Based on this, the increase in the
land used for construction corresponding to the industry
and population growth in XNA was calculated:

Landc� GDPs ∗ 0.0396+GDPt ∗ 0.0129

+ Urbanpop ∗ 0.2087+landother,
(5)

where Landc is the total land used for construction, GDPS
and GDPt are the GDP values of the secondary and tertiary
industries, respectively, Urbanpop is the urban population,
and landother represents other types of land. Residential and
industrial land continues to grow, but the total area cannot
exceed the total planned area for construction. According to
the planning outline of XNA, the intensity of its long-term
development is controlled at 30% of land for construction,
that is, 530 km2.

4.6. Atmospheric Environmental Capacity Module. +e in-
crease in industry and population usually leads to an in-
crease in the volume of exhaust emissions. +e atmospheric
environmental capacity module calculates the social and
economic carrying capacities of XNA based on the intensity
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of pollution emissions of its industries and population and
its atmospheric environmental capacity. With the devel-
opment of the new area, the use of motor vehicles will
continue to increase, and emissions from them will become
an important source of air pollution. +e main pollutants
from motor vehicles are nitrogen oxides [43]. Considering
emissions from production, living, and motor vehicle
emissions, we use nitrogen oxide content to evaluate the
environmental atmospheric quality.

4.6.1. Atmospheric Environmental Capacity. +e A-value
method was used to measure the atmospheric environ-
mental capacity. Based on the basic assumptions of the box
model, it divides a given area into several functional areas
and calculates the total allowable pollutant discharge
according to the total area, the area of each functional
partition, and the local total quantity control coefficient A
[44]. +e formula is as follows:

Qak � 

n

i�1
Qaki � 

n

i�1
A Cki − C0( 

Si�
S

√ . (6)

Qak is the total annual allowable discharge of k-th
pollutant in the total control area, that is, the atmospheric
environmental capacity, Qaki is the annual allowable dis-
charge of the k-th pollutant in the i-th functional zone,
which is also the ideal air capacity, Cki is the annual average
concentration limit of the k-th pollutant in the i-th func-
tional area, C0 is the background concentration value of the
area, S is the total area, Si is the city’s i-th functional area, and
A is the control coefficient, which is mainly determined by
the volume of local ventilation.

According to the above formula, the calculation of at-
mospheric capacity requires determining the local total
volume control coefficient A. According to the Chinese
national “Technical Methods for Establishing Local Air
Pollutant Emission Standards (GB/T3840-91),” the cumu-
lative probability ofA is 0.9, and theA-value of each region is
unified according to A � Amin + 0.1 × (Amax − Amin). XNA
is in Hebei Province, the A-value of which ranges from 4.2 ×

104 to 5.6 × 104 (km2/a). Based on this, the A-value of the
XNA was determined to be 4.34 × 104 km2/a.

Using the total control coefficient, background con-
centration, and the area of each functional area, the total
atmospheric environment capacity of the XNA was calcu-
lated to be 36,500 tons.

4.6.2. Air Pollution Emission. According to the 2017 Beijing
Environmental Statistics Annual Report [43], Beijing
emitted 144,514 tons of nitrogen oxides, mainly from in-
dustrial production, everyday living, and motor vehicles. In
2017, the volume of emission of nitrogen oxides from the
secondary industry in Beijing was 15,405 tons. Combined
with the GDP, the intensity of emission of pollutants by the
secondary industry was calculated to be 12.784 tons/billion
yuan. Urban household nitrogen oxide emissions were 7510
tons, and their intensity of emission was 3.46 tons/10,000
people. Nitrogen oxide emissions from motor vehicles were

121,564 tons at an intensity of 205.73 tons/10,000 vehicles.
+e total nitrogen oxide emissions from production, living,
and motor vehicles should not have exceeded the atmo-
spheric capacity. +e total nitrogen oxide emissions (ttlNO)
were calculated as

ttlNO � GDPsec ∗ 127.84 + Pop ∗ 3.46 + Pop∗ 0.27∗ 205.73.

(7)

In the above, GDPsec is the GDP of the secondary in-
dustry, Pop is its population, and 0.27 is the car ownership
per capita. +e values 127.84, 3.46, and 205.73 are, re-
spectively, the intensities of industrial emission, emissions
by the population, and those by motor vehicles.

4.7. Construction of XAM Model. +e above modules were
integrated to form the XAM, as shown in Figure 3. With the
gradual transfer of industries, the population, GDP, and
urbanization rate of XNA will change accordingly. +e
change in the industrial population will lead to changes in
the total land for construction and water consumption as
well as increases in COD emissions and nitrogen oxide
emissions. +is will affect the water environment and at-
mospheric environment. +e process is a systematic one of
element linkage.

5. Scenario Setting and Results of Prediction

By combining the developmental positioning of XNA and
China’s goal of modernization by 2035, this study set three
development scenarios to help determine the appropriate
speeds and scales of transfer under different industrial
transfer modes. With reference to the situation of some
developed countries, that is, US, UK, Korea, Japan, Ger-
many, and so on [45, 46], modernization requires that the
tertiary industry account for more than 60% of all industry,
the rate of urbanization be more than 75%, and a high
income (per capita GDP is higher than US$12,235, equiv-
alent to RMB 81,974.5, at the exchange rate in 2017: 1 US
dollar is approximately RMB 6.7).

(1) Scenario 1. XNAwill be just modernized in 2035; that
is, the tertiary industry will just account for 60% of
the total, the rate of urbanization will just reach 75%,
and the per capita GDP will be higher than 12,235
yuan.

+e results of the XAM simulation (Table 1) show that,
to achieve the above development goals, the rate of transfer
of the secondary industry needed is 3.7 billion yuan per year
and that of the tertiary industry is 6.4 billion yuan per year.
At this speed, the tertiary industry will account for 60% of
the total in 2035, the urbanization rate will reach 75%, and
the per capita GDP will reach 83,900 yuan. By then, the GDP
and population of the area will be 202.8 billion yuan and
2.416 million people, respectively, so the population will not
exceed thelimitof the long-term development plan.

Under this development scenario, the construction land will
not exceed the limit but the atmospheric environment will be
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overloaded by 2028. In addition, water resources were already
overloaded in 2017, indicating that the original local water re-
sources cannot support the local social economy. +erefore, the
sustainable development of XNA requires the supply of inbound
water. According to the 2017 Hebei Water Resources Bulletin,
the inbound volumeofwater ofHebei Provincewas 3.545 billion
m3. Owing to the inbound water supply, the following simu-
lation no longer considers restrictions of water resources.

(2) Scenario 2. We achieve the goal of modernization by
2035 while ensuring that resources and the envi-
ronment are not exhausted. We calculate the min-
imum speed of transfer as well as the corresponding
scale economy and population.

+e atmospheric capacity in scenario 1 was overloaded
by 2028. Since the tertiary industry has less pollution
emissions, this scenario requires increasing the speed of
transfer of the tertiary industry until modernization is
achieved in 2035 without exhausting resources and the
environment. +e results shown in Table 1 show that the
minimum required transfer rate of the industry was 1.5
billion yuan per year for the secondary industry and 8.6
billion yuan for the tertiary industry. According to this rate,
the ratio of the tertiary industry to the total will reach 80% in
2035, the rate of urbanization will reach 75%, and the per
capita GDP will be 82,000 yuan. +e total GDP and pop-
ulation will be 202.8 billion yuan and 2.472 million,

Total
population

GDP of tertiary
industry

GDP of secondary
industry

Growth rate of
primary industry

GDP of primary
industry

Primary
industry water

Water intensity of
primary industry

Secondary
industry water

Water intensity of
secondary industry Domestic

water

Domestic water
intensity per capita

Water for
production and

domestic use

Ecological
water use

Total water

GDP per capita

COD emission
intensity of

primary industry

COD emissions
from primary

industry

COD emission
intensity of

secondary industry

COD emissions
from secondary

industry

Living COD
emission intensity
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living COD

Total COD
emissions
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secondary industry

Nox emission
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secondary industry

Domestic NOx
emission intensity

Domestic NOx
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Total NOx
emissions

Residual atmospheric
environmental capacity

Total capacity
of COD

Total water
resources

Residual water
resources

Urban
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Urbanization
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Residential and
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Residential
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Industrial land
intensity

Land intensity of
tertiary industry Residual

construction land

NOx emission
intensity of motor

vehicles
Total motor

vehicle emission

Move into
secondary industry

Move into
tertiary industry

Additional
population

GDP

Local urban
population

Total number
of vehicles

NOx environmental
capacity

Proportion of
tertiary industry

Residual environmental
capacity of local water

resources

Water resource
capacity

Figure 3: Xiong’an model (XAM).

Table 1: Simulation results by scenario.

Industrial transfer scenario Scenario 1 Scenario 2 Scenario 3
Transfer speed of second industry (billion yuan/year) 3.7 1.5 1.9
Transfer speed of tertiary industry (billion yuan/year) 6.4 8.6 10.8
Water resources Overloaded Overloaded Overloaded
Water environment Overloaded Overloaded Overloaded
Atmospheric environment Overload in 2028 Not overload Not overloaded
Land resources Not overloaded Not overload Not overloaded
GDP (billion yuan) 202.8 202.8 249.6
Population (10,000 persons) 241.6 247.2 282.2 (beyond planned population)
Per capita GDP (million yuan/person) 839 820 884
Ratio of tertiary industry 60% 80% 81%
Urbanization rate 75% 75% 78%
Note. Water resources and the water environment carrying status are calculated based on local water resources (excluding inbound water resources).
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respectively. +e population will not exceed the limit on the
population in the long-term plan. Compared with scenario
1, the per capita GDP has declined, because the tertiary
industry is more labor intensive compared with the
manufacturing.

(3) Scenario 3. On the basis of scenario 2, we expand the
growth rate to find the maximum transfer rate that
can be set as well as the corresponding economic and
population-related scale without exhausting re-
sources and the environment.

+e results in Table 1 show that while ensuring that the
resources and environment were not exhausted, the maxi-
mum transfer rates were 1.9 billion yuan per year for sec-
ondary production and 10.8 billion yuan per year for tertiary
production. At this rate, the GDP and population in 2035
will be 249.6 billion yuan and 2.822 million, respectively, and
the per capita GDP will reach 88400 yuan. +e total pop-
ulation will exceed the planned population (2.5 million).
+erefore, although this transfer model can achieve the
largest population and economic scale without exhausting
resources and the environment, it is limited by the planned
population. +ese results provide an important reference to
determine whether the planned population needs to be
adjusted according to the industrial transfer mode.

In summary, the planned construction land in XNA is
relatively rich in resources and can meet the needs of future
development. +e local water resources are relatively scarce
and are insufficient to support the demand for water for
industrial growth. However, inbound water resources are
available. Development will be limited by the supply of
inbound water resources, and the atmospheric environment
will become an important limiting factor. To increase the
carrying capacity of the atmosphere of XNA, it is necessary
to increase the transfer ratio of tertiary industry. However,
the tertiary industry has a greater demand for human re-
sources. Increasing the volume of transfer of the tertiary
industry also increases the total population. A larger scale of
the economy and population transfer can be pursued while
maintaining a healthy ecosystem but will be limited by the
planned population. +e results here can provide an im-
portant basis for industrial transfer and population
planning.

6. Discussion

6.1. Validity and Usefulness of the Model. +ere are many
other factors affecting the accuracy of the model. Among
them, the industrial scale is an important factor that af-
fects the effects of the industry on resources and the
environment. In particular, the relation between industry
and land use is complex, and the growth in the industrial
scale is not linear with the demand for land use. Tech-
nological progress is another important factor that affects
the intensity of resource consumption and pollution
emission. However, the impact of technology is difficult to
quantify, and in a short time, it is reasonable to assume
that the technical level remains the same.

Even with all these possible uncertainties, the XAM can
still help decision-making in this context. +e results sim-
ulated by the XAM do not exactly represent the situation in
the future but provide a tool to compare different scenarios
and provide a basis for decisions on the developmental
planning of new areas. +e relative values of the model’s
predictions are more meaningful than their absolute values.

6.2. Model Optimization and Improvement. +e industrial
transfer is not determined unilaterally. +e transfer of in-
dustries in Beijing will be restricted by its industrial plan-
ning. According to the “Outline of the Beijing-Tianjin-Hebei
Coordinated Development Plan,” Beijing’s development is
positioned as a “political center, a cultural center, a center for
international exchanges, and a center for scientific and
technological innovation.”What needs to be addressed is the
“noncore function of the capital,” that is, the industries
needing to be transferred. +erefore, the accurate differ-
entiation of noncore functions in combination with Beijing’s
developmental positioning on the basis of further industrial
segmentation should be examined in future work. In ad-
dition, this model focused only on the three common ele-
ments of water, soil, and the atmosphere as resource-related
and environmental factors. In the future, more elements can
be included, such as biodiversity and the soil environment.

6.3. Policy Implications. Economic growth normally follows
an exponential law. +is research focused on the Beijing-
XNA industrial transfer by setting a fixed speed of industrial
transfer. In practice, the speed of industrial transfer is usually
not constant. Compared with the speed of industrial
transfer, the upper limit of the scale of transfer under various
transfer modes is insurmountable. It is the ceiling set by local
resources and the environment for industrial development
and provides an important reference for decision-making.

7. Conclusions

+e XNA was set up to relieve Beijing of its noncapital core
functions and promote the coordinated development of the
Beijing-Tianjin-Hebei region. +e new area’s undertaking in
terms of industry and population is limited by its resource
and environmental carrying capacity. +is study simulated
and analyzed the speed and maximum scale of industrial
transfer to the new area under different industrial transfer
modes. +e results indicate that the carrying capacity of
original local water resources in XNA has been overloaded,
and it currently relies on incoming water resources to
support its social economy. In addition to water resources,
the primary limiting factor is the atmospheric environment,
whereas the land is relatively rich in resources. To improve
the economic scale of XNA, it is necessary to strengthen the
transfer of the tertiary industry, which is labor intensive and
will lead to greater population transfer and increased motor
vehicle ownership. +erefore, to reduce air pollution, it is
necessary to optimize motor vehicle control policies. +e
results specifically showed the following:
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(i) To just achieve the goal of modernization by 2035
(the tertiary industry will just account for 60% of the
total and the rate of urbanization will just reach
75%), the transfer rates of the secondary and the
tertiary industries should be 3.7 billion yuan/year
and 6.4 billion yuan/year, respectively; then, the
GDP and population in 2035 will be 202.8 billion
yuan and 2.416 million people, respectively. In this
mode, the atmospheric environment will be over-
loaded by 2028.

(ii) To achieve modernization by 2035 and avoid the
overloading of the atmospheric environment, the
minimum speeds of transfer of secondary and
tertiary industries needed to be 1.5 billion yuan per
year and 8.6 billion yuan per year, respectively, and
the total size of the economy and the population in
2035 would then be 202.8 billion yuan and 2.472
million people, respectively.

(iii) To determine the highest speed of industrial transfer
under the condition that resources and the envi-
ronment are not overloaded, the rates of transfer of
the secondary and tertiary industries should be 1.9
billion yuan per year and 10.8 billion yuan per year,
respectively. +en, the economic scale and pop-
ulation will reach 249.6 billion yuan and 2.822
million people in 2035, respectively. +e population
here exceeds the planned population. +is shows
that although this transfer mode can maximize the
economic growth of XNA, it will be limited by the
planned population.

Finally, we highlight several aspects of this research which
need to be improved. First, this study analyzed industrial
transfer based on three major industry classifications, but
differences occur in the resource consumption and intensity
of pollution emission of various sectors within the same
industry. In the future, it is necessary to further divide these
industries. Second, this paper focused on resource-related and
environmental constraints of XNA without analyzing the
impact of industrial transfer on Beijing. Analyzing the impact
of industrial transfer on Beijing’s economy and population in
combination with its industrial development and controlled
planning is another area that needs to be explored.
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