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Abstract: During the compilation of territorial spatial master plans, the projected population size in most cities 
remains inflated. The aggregate population size stated in municipal master plans often exceeds the population 
size set in provincial plans, producing a systematic upward distortion in the transmission of population 
indicators. At the same time, indicators such as per capita construction land cannot be matched with population 
figures and are therefore often regarded as nominal values. This paper argues that these phenomena arise from 
old modes of thinking within a new planning system: a biased understanding of the connotation of population 
size, which equates it with statistical population; an insufficient understanding of the systemic nature of 
territorial spatial planning, which leads to a simple emphasis on consistency across levels; and the limited 
adaptability of static planning to dynamic change, especially the neglect of dynamic flows. On this basis, the 
paper proposes that the setting of population size should adapt to the new system by distinguishing the policy 
meanings of population size at different planning levels, abandoning the pursuit of exact numerical 
correspondence, and optimizing human-land relations through refined management. These reflections are 
expected to provide references for improving the compilation of plans at different levels and of different types, 
refining the data logic of the one-map system, and enhancing the refined governance capacity of planning.
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Research on population size is a fundamental task in spatial planning. Its accuracy directly affects the rational 
allocation of urban and rural spatial resources, infrastructure provision, and public service supply. In traditional 
urban planning, population analysis has mainly centered on population forecasting, usually including projections 
of total size, structure, and spatial distribution. In recent years, accelerated urbanization and intensified 
population mobility have increased the complexity of forecasting urban population size. At the same time, new 
technical methods such as big data have continued to improve population research in planning practice. On the 
one hand, the object of study has gradually expanded from registered population to permanent residents and 
then to actual service population. Planning scholars have recognized that the massive daily mobility of people in 
large cities has a structural impact on internal urban space, and have argued that studying the actual population 
of megacities from the perspective of daily mobility is highly significant for refined urban spatial management 
[1]. Since short-term resident populations are by no means isolated phenomena, spatial planning in megacities 
needs to shift its response from the conventional permanent-resident population toward actual service 
population [2]. By integrating conventional socioeconomic data with location-based big data, methods for 
estimating actual service population across the full population chain have also been developed [3]. On the other 
hand, population analysis has gradually moved from single-factor total-size prediction to integrated analysis of 
structure and spatial distribution. Systematic analysis of population structure is regarded as a prerequisite for 
genuinely people-oriented urban and rural planning [4], and population forecasting should shift from scale 
priority to structure priority [5]. As a basis for allocating spatial resources, the analysis of population distribution 
has also been strengthened and has gradually become an important research foundation for key spatial issues 
such as jobs-housing relations, central-place systems, and land-use layout [6-7].
Nevertheless, population analysis in planning and its practical results continue to face many criticisms. It is 
generally believed that the greatest problem in urban population forecasting in China is inaccuracy. Under the 
traditional logic of determining land by population and the model of controlling population by land, population-
size forecasting has become a numerical game and has therefore damaged the image of planning as a scientific 



discipline [4,8]. Many studies have analyzed this disorder in population forecasting and attempted to propose 
solutions. Although they have gradually recognized that population forecasting in planning should move from 
pure technical prediction toward policy choice [9-10], the concrete solutions still concentrate mainly on 
technical improvement, such as subdividing population types, unifying statistical calibers, strengthening data 
collection, and enhancing trend analysis [5,8,10-11]. The connotation and function of population size in planning 
remain insufficiently discussed.
In territorial spatial planning, the issue of population size remains important. In addition to the above problems, 
the organizational features of territorial spatial master-plan compilation have brought new issues, including top-
down transmission, bottom-up fallacy of composition, and the resulting loss of control over land indicators. 
These phenomena have not yet received sufficient attention in related studies [5,10]. Under the new planning 
system, how to express the policy nature of population size and embed it into the territorial spatial planning 
system, in addition to making forecasts more precise, has become an urgent issue.

 1 The Fictionalization of Population Size: New Manifestations of an Old Problem

1.1 Inflated Planned Population Size
An exaggerated population size in planning is a long-standing problem. During the period of territorial spatial 
master-plan compilation, however, China had already entered an overall phase of negative population growth. 
Even so, the projected population size in most cities remained relatively high. In many regions where the 
population had declined markedly over the past decade, the planned population size still increased substantially 
compared with the current situation (Tab. 1). This has raised doubts among experts and the public, who view 
inflated planned population size as inconsistent with reality and attribute it to the persistence of old modes of 
thinking [10].



Tab. 1 Planned population sizes of selected cities with population decline in the seventh national census.

1.2 Upward Distortion in the Transmission of Population Size
The simultaneous compilation of territorial spatial master plans at multiple levels makes accurate transmission 
possible. Yet the published provincial and municipal plans show that the sum of the population sizes in most 
municipal master plans exceeds the population size set in provincial plans. Although the population sizes in 
municipal and county master plans are numerically consistent, this is mostly the result of strict transmission 
control during approval. In mechanical terms of consistency, the transmission of population size is still fractured. 
Taking Jiangsu Province as an example, according to the publicized territorial spatial master plans of its 
prefecture-level cities, the aggregate planned permanent population of the municipal built-up areas reaches 
100.90-103.60 million, exceeding the total population size in Jiangsu Province's territorial spatial plan by more 
than 10 million (Tab. 2). Such a fallacy of composition inevitably raises doubts about the scientific validity of 
planning. In subsequently released official plans, population size, though an important indicator, is often difficult 
to find. This can be understood as a change in regulatory method, but the perception of transmission distortion 
is also an important reason for this intentional avoidance.



Tab. 2 Comparison between city-level population sizes in Jiangsu Province and the population size planned at 
the provincial level.

1.3 Nominal Per Capita Construction Land
In territorial spatial master plans, per capita construction land is another awkward indicator. Unlike in urban and 
rural master plans, territorial spatial plans contain both total construction-land size and population size, yet 
these values often cannot be matched with the per capita construction-land indicator in the indicator table. In 
one city's territorial spatial master plan, for example, the calculated value of per capita urban construction land 
based on current urban construction land and current permanent population is 149.6 m2 per person. The 
calculated value based on the target year is 143.8 m2 per person, while the target value set in the plan is 100 m2 
per person (Tab. 3). The target value is therefore detached from the current and projected figures and appears 
nominal. This is not an isolated case. Some plans delete detailed appendices and calculation data in the official 
release in order to avoid public misunderstanding. Although such treatment may reduce misinterpretation, it 
also weakens the explanatory power of the indicator system and makes the public more inclined to regard per 
capita construction land as a symbolic target detached from real population size.



Tab. 3 Comparison between calculated and target values of per capita urban construction land in the territorial 
spatial master plan of one city.

 2 Causes of the Fictionalization of Population Size: Old Thinking Under a New System
The above phenomena cannot be explained only by local developmental impulse or inflated growth 
expectations. These problems have already been criticized in many studies, and the territorial spatial planning 
system has strengthened discipline and scientific argumentation. The persistence of population-size inflation 
under the new system indicates that the problem lies deeper in the understanding of the indicator itself, the 
planning system, and the relationship between static plans and dynamic population flows.

2.1 Biased Understanding of the Connotation of Population Size

2.1.1 Population size should not be equated with statistical population
Statistical population is undoubtedly an important basis for planning, but the population size used in planning 
should not be simply equated with a statistical population. It is related to future development expectations, 
construction needs, and public service provision, and is therefore a comprehensive and dynamic target. 
Common demographic concepts include registered population, permanent population, actual resident 
population, actual service population, and planned population size (Tab. 4). The connotations of these concepts 
differ in terms of statistical caliber, temporal-spatial boundary, institutional basis, and planning function.



Tab. 4 Common demographic concepts.

In the new round of territorial spatial planning, the widespread use of census data has changed the connotation 
of planned population size to some extent. Census data have official authority and comparability, and they 
respond to the requirements of the planning review system. Yet the direct use of census data can also lead to 
the misunderstanding that planned population size is equivalent to statistical population. For example, if county-
level urban construction land from the third national land survey is divided by the permanent population from 
the seventh census, the national average per capita urban construction land reaches 136.7 m2 per person, and 
more than half of counties exceed 150 m2 per person. This seems to suggest a loss of control over construction 
land, but the result is also closely related to changes in population caliber. Treating the number mechanically as 
a planning indicator therefore risks misjudging the actual human-land relationship.

2.1.2 Population size is a guarantee of spatial rights and interests
The household registration system separates statistical population from actual population to a considerable 
extent. Public services and spatial rights are often anchored to registered population, whereas the actual use of 
urban space is increasingly shaped by permanent residents, commuters, short-term residents, and other mobile 
groups. In the past, the mechanism that linked construction-land expansion with the settlement of agricultural 
migrants often had a lag of five to eight years, or even longer. Repeated counting and relatively elastic 
population-size arrangements in earlier master plans therefore had a practical function: they protected the 
spatial rights and property interests of migrant populations and reserved development space for the future. 
From this perspective, population size is not merely a statistical result; it also carries the function of 
safeguarding spatial rights and coordinating resource allocation.

2.2 Insufficient Understanding of the Systemic Nature of Territorial Spatial Planning

2.2.1 Population size is not an exact calculation requiring consistency across all levels
Territorial spatial planning is a complex mega-system. Population size in provincial, municipal, county, township, 
and detailed plans is not a set of figures that can be linearly decomposed or mechanically summed. Similar 
problems also exist for economic and policy indicators, where bottom-level sums often exceed upper-level 
targets. The simultaneous compilation of plans at multiple levels makes cross-level checking possible, but it 
should not turn numerical balance into the primary criterion for judging scientific validity. Municipal master 
plans tend to give particular weight to population size because the indicator is closely linked to land allocation, 
public service supply, and approval control, whereas provincial plans are usually less focused on assigning exact 
city-by-city population figures. For example, Zhejiang Province's territorial spatial plan sets a permanent 
population of 78-79 million by 2035, considerably higher than the 64.57 million recorded in the seventh census, 
an increase of about 21%-22% [12]. This arrangement partly reflects the need to maintain consistency with the 
planning system and leave room for uncertainty. In one central province, the sum of planned population sizes in 
municipal plans exceeded the provincial figure by about 8%, and the final result was shaped by multiple rounds 
of negotiation and compromise among different levels.

2.2.2 Population size is a tool of policy guidance
Population size in planning is closely related to urban positioning, development image, resource allocation, and 
spatial politics. It is therefore not a neutral statistical figure, but an important instrument of policy guidance. 
Elasticity in population size helps balance different indicators under the control of per capita construction land. 
For instance, when the expansion of an urban development boundary is set at 30%, the planned population 
growth of the central urban area may also need to reach a similar level in order to maintain the internal 
consistency of the data system. At the same time, shrinking cities have become a common phenomenon. Studies 



show that, depending on the definition and measurement method, the proportion of shrinking cities in China 
may range from 25.6% to 73.9% [13]. For such cities, the planned population size cannot simply be defined as 
the terminal-year forecast. A more appropriate policy choice usually lies between the peak population in the 
planning period and the final forecast value. This makes the planned population size higher than the terminal 
forecast in many cases (Fig. 1).

Fig. 1 Illustration of the relationship between population change and the determination of planned population 
size.

2.3 Insufficient Adaptability of Static Planning to Dynamic Change

2.3.1 Population size should not neglect dynamic flows
Information technologies have made population forecasting more precise, but most forecasts still describe a 
static state. Census data record the result of population flows at a given point in time, while the processes, 
rhythms, and demands generated by flows are often overlooked. In many regions, multi-place residence, 
seasonal production and living, cross-provincial commuting, temporary education and medical demand, tourism-
related population peaks, and digital nomads are increasingly common [14]. These mobile populations have real 
demands for land, housing, infrastructure, and public services, yet institutional responses often lag behind the 
speed and intensity of population movement. If planning continues to rely mainly on static population size, it will 
be difficult to respond to the spatial requirements of mobile society.



2.3.2 Population forecasting should move beyond static thinking
The relationship between territorial spatial form and flow reveals the dynamic mechanism of spatial evolution. 
Traditional planning often treats form as a container and flow as a displacement within that container. Under 
conditions of intensified mobility, this static ontology needs to be revised. Population forecasting should 
incorporate dynamic flows and the changing intensity of spatial use. The resulting planned population size may 
differ from the static actual population, but it can more effectively reflect different types of population demand 
and support more reasonable resource allocation. The key is therefore to move from a single static number 
toward a policy indicator that connects population size, flow intensity, service demand, and spatial carrying 
capacity.

 3 Optimizing the Setting of Population Size: Reconceptualization in a New Environment

3.1 Distinguishing the Policy Meanings of Population Size at Different Levels
The meaning of population size differs across planning levels and plan types (Tab. 5). Provincial plans focus more 
on optimizing the urban system, guiding the spatial distribution of population, and improving overall efficiency. 
Municipal and county master plans are more directly connected to concrete supply-demand relations, including 
urban development boundaries, construction-land scale, infrastructure capacity, and public service provision. 
Detailed planning within urban development boundaries pays more attention to activity population, age 
structure, education demand, and neighborhood-level service capacity. Special plans also use population 
indicators in different ways. For example, education facility planning is usually concerned with the actually 
resident school-age population, while power and transportation plans must consider peak population and 
temporal variation. Only by clarifying these differences can population size function as an effective policy 
indicator within the planning system.

Tab. 5 Comparison of the meanings of population size in different types of plans at different levels.

3.2 Abandoning the Pursuit of Exact Correspondence
Population size is an expected indicator with uncertainty. Planning should therefore establish a scientific 
understanding of it from the perspective of the planning system. Zhang Hao and Sun Shiwen argue that 
consistency in planning systems is often accompanied by fractures, and that the pursuit of formal consistency 
cannot eliminate structural inconsistency [15]. In the territorial spatial planning system, consistency remains a 
basic principle, but it needs to be realized through indicator embedding, differentiated transmission, and precise 



implementation mechanisms [16]. Wang Xinzhe and colleagues further distinguish nominal scale from rated 
scale in master-plan compilation, emphasizing that population size should be understood as a planning target 
shaped by policy and capacity, not as a simple statistical result [17]. Among the territorial spatial master plans of 
23 provincial capital cities, 14 use the concept of service population, with the service population accounting for 
an average of 23.9% of the population size (Tab. 6). This practice reflects a form of elasticity and also indicates 
that many cities have begun to resist exact one-to-one correspondence between statistical population and 
planning population size.





Tab. 6 Descriptions of population size in the territorial spatial master plans of selected provincial capital cities.

3.3 Optimizing Human-Land Relations Through Refined Management
Planning studies space, but its ultimate object is people. A correct understanding of human-land relations is the 
foundation of territorial spatial planning practice [18]. Under low-speed urbanization, population decline, and 
more intensive land-use governance, the calculation of population size should not be understood as a blueprint-
style expectation of future growth. It should become a means to identify different human-land relations 
precisely and adopt differentiated policy responses. In areas with population shrinkage, reducing construction 
land is often difficult, and construction land may even continue to expand, leading to a decoupling between 
population and land [19]. A moderate redundancy in per capita construction land may improve strategic 
resilience and risk-response capacity. However, the total population indicator alone provides limited support for 
people-oriented planning. Planning should pay closer attention to population structure and population profiles, 
including youth-friendly, child-friendly, and elderly-friendly cities, mobile populations, migratory communities, 
university towns, and boundary areas. Refined management should transform population size from an 
aggregate control number into a set of differentiated governance tools.

 4 Conclusion: From Technical Indicator to Governance Tool

4.1 Population Size Has a Distinct Policy Attribute
Population-size forecasting in planning should emphasize policy choice more than technical prediction. 
Territorial spatial planning is a policy tool for coordinating development and protection [20]. Population size is 
therefore a policy-goal-oriented indicator set by government for resource allocation and spatial governance. It is 
more complex than a statistical population figure. In the territorial spatial planning system, planned population 
size can be understood as a comprehensive indicator determined through scientific forecasting and dynamic 
regulation, based on resource and environmental carrying capacity as well as the needs of development and 
protection during the planning period.

4.2 Dynamic Thinking Should Be Emphasized in Planning Population Size
Many controversies over inflated population size stem from a conceptual misunderstanding. Population size in 
planning is not a static statistical value, but a comprehensive target with carrying-capacity, service-capacity, and 
policy attributes. As mobility becomes a normal condition of urban and regional development, planning research 
should move from sectional analysis toward dynamic analysis. In the longer term, territorial spatial planning 
needs to develop real-time population perception, adaptive infrastructure supply, and a governance logic that 
shifts from providing supply according to scale toward providing services according to demand. A smart 
governance system oriented to mobile population and dynamic land use is therefore an important direction for 
planning improvement.

4.3 The Territorial Spatial Planning System Should Better Accommodate Inconsistency
Recent studies have increasingly emphasized the inevitability and governance significance of inconsistency in 
planning systems. The inconsistency and fracture identified by Zhang Hao and Sun Shiwen [15], the difficulties 
and optimization measures in spatial transmission discussed by Wang Xinzhe and colleagues [16], and the 
planning gap and planning paradox proposed by Gu Wei and colleagues [21] all show that territorial spatial 
planning cannot rely on mechanical numerical consistency alone. The transformation of population size from a 
technical indicator to a governance tool helps planning strategies remain flexible and effective under 
uncertainty. It can also support the optimization of plans at different levels and of different types, improve the 



data logic of the one-map system, enhance refined governance capacity, and allow the territorial spatial 
planning system to accommodate necessary and meaningful inconsistency.
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