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Abstract: Reforming the allocation of land and other production factors is essential to the development
of new quality productive forces. This paper examines changing spatial demand arising from scientific-
technological and industrial innovation, identifies general principles of land-allocation reform, and uses
Shanghai's biomedical industry and three representative parks to examine sector- and place-specific
characteristics. Developing new quality productive forces according to local conditions requires supply-
demand matching across territory, sectors, and life cycles, together with targeted responses to key
fields, locations, and stages. Shanghai's practice expands biomedical space through R&D-manufacturing
integration, service clustering, symbiotic environments, and flexible management, providing a
representative megacity case.
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New quality productive forces require innovative allocation of labor, capital, land, knowledge,
technology, management, and data [1]. Land is both a foundational resource and the spatial carrier of
other factors, so its institutional arrangement has a fundamental enabling role [2]. Technological
revolutions and industrial restructuring change land demand and the corresponding production
relations. Improving the precision and efficiency of allocation has therefore become a key planning issue
[3]. New quality productive forces arise from technological breakthroughs, innovative factor
combinations, and industrial upgrading [1,4-8].

1 Changing Spatial-demand Logic and General Principles of Allocation

Scientific innovation and industrial innovation alter how factors are organized, connected, and
supported by place. Land policy should respond across all territories, fields, and life-cycle stages, while
differentiating among sectors, enterprises, and development phases [9-21].

1.1 From Separation to Agglomeration and Integration

Innovation increasingly depends on close interaction among research, pilot testing, manufacturing,
services, and users. Spatial organization is shifting from isolated research or production sites toward
mixed innovation ecosystems and R&D-manufacturing integration [9-11]. Emerging and future industries
need laboratories, pilot facilities, flexible factories, shared platforms, and spaces that can change as
firms grow [12-15]. Land allocation should support functional proximity and combinations of large and
small carriers.

1.2 From Closed Chains to Open Factor Convection



Innovation networks extend across firms, districts, and regions. Knowledge, capital, data, talent,
and production capacity circulate through global and regional industrial chains [16-20]. Spatial policy
should therefore support interdistrict project transfer, shared platforms, secondary land markets, and
benefit-sharing mechanisms instead of treating each park as a closed unit.

1.3 From Basic Sites to Place-making and Environmental Support

Innovative workers and firms value transport, public services, housing, education, health care,
social interaction, and urban identity. High-quality place is part of productive capacity [10-11]. Allocation
must connect the internal work environment of innovation carriers with the wider living environment
and public-service system.
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Fig. 1 New quality productive forces and the changing logic of land-resource allocation

2 Shanghai's Biomedical Industry and Spatial Pattern

2.1 Development Overview

Biomedical production is a strategic emerging industry with long research cycles, high investment,
strict regulation, and strong dependence on professional services. Shanghai has built a leading national
cluster through scientific institutions, hospitals, enterprises, finance, and international exchange [13-14].
From 2020 to 2024, industrial output and investment grew while the structure shifted toward innovative
drugs, advanced medical devices, contract research and manufacturing, and international services.
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Fig. 2 Development of Shanghai's biomedical industry, 2020-2024
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Table 1 Shanghai's 1+5+X biomedical industrial spatial structure

2.2 Three Representative Parks

The analysis compares Zhangjiang Innovative Drug Industrial Base, Lingang Life Blue Bay, and
Hongkou North Innovation Biomedical Park. They represent a mature suburban R&D-manufacturing
park, a growing peripheral manufacturing area, and an early-stage inner-city renewal carrier. Their

different locations, development modes, and life-cycle stages reveal how allocation problems vary
across the metropolis.



FEpER

“1" — RIS S K
RAFFErEE
FEE R

am
bl

R T S B AT Bl R R

EAT AN

Fig. 3 Location of the three case parks within Shanghai's biomedical spatial structure
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Table 2 Overview of the three case parks

3 Land-resource Allocation Challenges

3.1 Structural Mismatch in R&D-manufacturing Space

Biotech firms increasingly become biopharma firms and require seamless transitions from research
to production. Shanghai has expanded CRO, CMO, and CDMO platforms and added nearly 5 million m?
of biomedical manufacturing space. The main constraint has shifted from total shortage to insufficient
low-cost space and uneven distribution. Office rents and industrial land prices remain far higher than in



nearby cities, urban renewal is costly, and manufacturing carriers are concentrated in outer districts.
Interdistrict cooperation and benefit sharing are still limited [22-32].

3.2 Service-space Agglomeration Has Not Yet Become a Full Cluster

Biomedical innovation depends on research outsourcing, testing, clinical registration, sales,
consulting, finance, and commercialization [33]. Shanghai is a regional service-network core, but service
firms remain widely dispersed among parks and office buildings. Research-institution-oriented, business-
environment-oriented, and special-policy-oriented concentrations have emerged, yet simple
agglomeration has not produced a branded, large-scale cluster comparable to Kendall Square [34].
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Table 3 Distribution of selected biomedical service spaces in Shanghai

3.3 Support-space Function and Quality Require Improvement

Biomedical workers are highly educated, young, international, and relatively well paid. They need
high-quality offices and collaborative social spaces, as well as housing, transport, education, health care,
and recreation. Internal park environments have improved, but Zhangjiang and Lingang still lack rail
coverage and high-level public services. Hongkou's renewed R&D space contrasts with lower-quality
surroundings, creating an island effect. The small work environment and the large living environment
need integrated improvement.

3.4 Use Control Remains Insufficiently Precise and Adaptive

Different biomedical subsectors and stages require different floor heights, load capacity, elevators,
waste treatment, safety, and environmental controls. Shanghai has introduced enterprise-specific
supply, combined industrial-chain supply, integrated land reservation and delivery, and M0 mixed-use
pilots. Coverage for small firms remains limited, standardized factories do not fit all processes, and
changes in land use or buildings still require coordination across environmental and fire-safety
departments.

4 Response Strategies

4.1 Strengthening the Zhangjiang R&D plus Shanghai Manufacturing Structure



Municipal coordination should improve interdistrict project allocation and benefit sharing within
the 145+X structure. High-level manufacturing projects can be placed across districts while remaining
close to research teams. A stronger secondary land market should integrate supply, transactions,
registration, supervision, and services; reduce transaction costs; and increase the holding cost of idle
land. This combination can improve access to affordable space and reuse existing carriers.

4.2 Building Biomedical Technology-service Clusters

Service clusters should be differentiated by their anchors. Research-oriented clusters can form
around universities, major hospitals, laboratories, and clinical centers. Business-oriented clusters can
use renewed office buildings with incubators, accelerators, and shared laboratories. Special-policy
clusters can use Pudong, Lingang, Honggiao, and the Eastern Hub to pilot offshore R&D, cross-border
data flows, bonded equipment, and international medical cooperation.

4.3 Creating a Symbiotic Industrial Ecology across Work and Living Environments

Outer parks should add platforms, services, public transport, hospitals, and high-quality schools so
that parks become integrated urban districts. Inner-city carriers should use their embedded location to
provide affordable, accessible innovation space and stimulate improvement in surrounding
neighborhoods. The objective is a reciprocal relationship between the small work environment and the

larger urban environment.

4.4 Flexible Management for Dynamic Demand

Land terms should reflect enterprise stage and asset intensity. Short-term lease-transfer
combinations suit small, light-asset, mobile firms; longer terms suit large, capital-intensive facilities [35].
Standard-factory transfer ratios can respond to anchor firms needing larger carriers. Shanghai should
also expand MO/CO/WO zero-category mixed-use policies for biomedical projects and establish
coordinated environmental, fire-safety, and planning rules.
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Fig. 4 Whole-chain biomedical innovation and the proposed spatial response



5 Conclusion

Land-resource allocation should support high-quality development, quality of life, and effective
governance [36]. This study identifies general principles across territories, sectors, and life cycles and
then develops targeted responses for Shanghai's biomedical industry. R&D-manufacturing integration,
service clustering, symbiotic work and living environments, and adaptive control can improve supply-
demand matching. Because both new quality productive forces and land institutions evolve
continuously, further research should refine sector-, place-, firm-, and stage-specific mechanisms.

References

[1] Xi Jinping. Developing new quality productive forces is an intrinsic requirement and focus of high-quality
development [J]. Qiushi, 2024(11): 4-8.

[2] Yan Jinming, Guo Donglin, Xia Fangzhou. Historical, theoretical, and practical logic of land-system change over a
century [J]. Management World, 2021, 37(7): 19-31.

[3] Wu Zhigiang, Yan Juan, Xu Haowen, et al. Ten key annual issues in urban-rural planning, 2024-2025 [J]. Urban
Planning Forum, 2024(286): 8-11.

[4] Han Wenlong. A political-economy interpretation of new quality productive forces [J]. Studies on Marxism, 2024(3):
100-115.

[5] Sheng Chaoxun. Conditions and pathways for forming new quality productive forces [J]. Economic Review Journal,
2024(2): 31-40.

[6] Pu Qingping, Huang Yuanyuan. Formation logic and theoretical innovation in the discourse on new quality productive
forces [J]. Journal of Southwest University, 2023, 49(6): 1-11.

[7] Pang Ruizhi, Li Qiannan. Super-large markets, digital technology, and new quality productive forces [J]. Academics,
2024(4): 25-40.

[8] Fang Min, Yang Hutao. New quality productive forces from a political-economy perspective [J]. Economic Research
Journal, 2024, 59(3): 20-28.

[9] Zhang Jingxiang, Tang Shuang, He Heming. Urban spatial supply and governance innovation for innovation demand
[J]. City Planning Review, 2021, 45(1): 9-19.

[10] Cheng Peng, Tang Zilai, Yang Ben. Multidimensional coupling mechanisms of science and technology innovation
space [J]. Urban Development Studies, 2023, 30(5): 65-71.

[11] Esmaeilpoorarabi N, Yigitcanlar T, Guaralda M. Place quality in innovation clusters [J]. Cities, 2018, 74: 156-168.

[12] Rui Mingjie. Growth paths and paradigms of future industries [J]. Economic Review Journal, 2025(1): 1-8.

[13] Wang Lu, Du Weipeng. Spatial adaptation of biomedical parks based on industrial characteristics [J]. Architecture &
Culture, 2022(4): 65-68.

[14] Yu Jing. Planning Shanghai's biomedical layout from a global-city perspective [J]. Shanghai Urban Planning Review,
2021(2): 120-127.

[15] Wang Yue, Yue Jun, Du Yan, et al. Evaluation and optimization of innovative industrial-space policy in Shenzhen [J].
Planners, 2024, 40(6): 62-71.

[16] Fang Chuanglin, Sun Biao. Geographic implications of new quality productive forces and urban-rural integration [J].
Acta Geographica Sinica, 2024, 79(6): 1357-1370.

[17] Jin Xiaobin, Shen Lei, Huang Xianjin, et al. New quality productive forces and high-quality natural-resource
management [J]. Journal of Natural Resources, 2024, 39(9): 2011-2028.

[18] Chen Jiwei, Fan Hua, Duan Hao, et al. Concepts and practice for improving industrial-land efficiency [J]. Shanghai
Land & Resources, 2024, 45(3): 71-76.



[19] Xia Fangzhou, Zhang Songpei. Land factors enabling new quality productive forces [J]. Reform, 2024(8): 130-139.

[20] Zhang Jingxiang, Feng Guangyuan. Spatial-planning supply and governance for new quality productive forces [J].
Planners, 2025, 41(1): 1-7.

[21] Wang Kai, Zhao Yanjing, Zhang Jingxiang, et al. Academic dialogue on new quality productive forces and urban-rural
planning [J]. Urban Planning Forum, 2024(4): 1-10.

[22] Li Tiantian, Xu Zhongguo. Industrial-land renewal and new quality productive forces [J]. Shanghai Land & Resources,
2024, 45(3): 65-70.
[23] Huang Qunhui, Sheng Fangfu. The system of new quality productive forces [J]. Reform, 2024(2): 15-24.

[24] Tian Xizhou, Guo Xinyu, Yang Guangkun. Factor agglomeration and high-technology industrial innovation [J]. Science
Research Management, 2021, 42(9): 61-70.

[25] Yan Jinming, Pu Jinfang, Xia Fangzhou. Innovative land allocation for new quality productive forces [J]. China Land
Science, 2024, 38(7): 1-11.

[26] Liu Jianli, Li Jiao. Intelligent manufacturing: conceptual evolution and high-quality development [J]. Reform, 2024(2):
75-88.

[27] Yang Kaizhong. Regional coordination centered on optimizing new quality productive forces [J]. Regional Economic
Review, 2024(3): 37-45.

[28] Yi Xiaozhun, Barnett, Jin Xingzhong, et al. New trends in global industrial chains [J]. International Economic Review,
2023(6): 9-32.

[29] Cheng Peng, Tu Qiyu. Territorial spatial planning strategies responding to innovation logic [J]. Urban Planning Forum,
2022(6): 72-79.

[30] Yang Ling, Lin Jian. China's land-use planning management system [J]. Urban Planning Forum, 2024(4): 18-24.

[31] Li Kailun, Wang Xingping. Identifying idle industrial land in Nanjing parks [J]. Urban Planning Forum, 2024(4): 76-83.
[32] Fan Hua. Enterprise life cycles and flexible land-transfer terms [J]. Shanghai Land & Resources, 2014, 35(2): 62-65.

[33] Hu Haipeng, Yuan Yong. Policy theory for biomedical innovation development [J]. Decision Consulting, 2022(4): 62-
67.

[34] Wang Jici. Innovation pathways of industrial clusters [J]. China Industry and Information Technology, 2019(8): 24-31.

[35] Li Chengyue, Deng Lifan, Wei Jiming. Spatial demand and planning response for strategic emerging industries over
enterprise life cycles [J]. China Strategic Emerging Industry, 2024(24): 185-187.

[36] Wang K, Hu J J. Thoughts and exploration of the spatial planning system in the new era [J/OL]. Frontiers of Urban
and Rural Planning, 2023, 1: 3.

Al-assisted translation



