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Abstract—In the context of rapid urban development, the right to 
sunlight has become a key issue in architectural design. This issue is 
related to the quality of life of residents and the environmental 
conditions of public spaces. The construction or expansion of buildings 

often affects sunlight conditions in the surrounding area, causing 
concerns about quality of life. To safeguard public interest, many 
regions have introduced building technical regulations to protect the 
right to sunlight. However, conflicts between space limitations and 

development needs still arise during implementation of these 
regulations. This study uses simulation analysis to examine the 
effectiveness and possible problems of the provisions related to 
sunlight rights in building technical regulations. The research 

concludes with two key findings: Firstly, the simulation analysis shows 
that, provided the building coverage ratio and design are properly 
planned, it is not difficult for a 60-metre-high building to meet the legal 
requirements for basic sunlight rights. Secondly, at the regulatory 

level, although Article 39-1 of the current 'Building Technical 
Regulations' clearly states the requirements for sunshine hours, the 
definition of 'effective sunshine for more than one hour' remains 
unclear. For example, disputes may arise over whether the average or 

minimum sunshine should be used. Therefore, this study recommends 
clarifying the meaning of the text to improve the clarity and 
consistency of regulatory enforcement. 
 

Keywords— Right to sunlight, building technical regulations, 
simulation. 

I. INTRODUCTION  

The right to sunlight is an important issue in urban development 

and building design, especially in highly urbanized areas. The 
right to sunlight involves the impact of a building on its 
surrounding environment, including its impact on nearby 
buildings, public spaces and residents’ lives. In order to 
safeguard the public interest, many cities have enacted building 
technical rules, which include regulations to protect the right to 

sunlight. However, the formulation and implementation of 
these standards may face many challenges. On the one hand, 
urban space is limited, and the expansion of buildings and the 
construction of high-rise buildings may lead to a decrease in 
sunlight in nearby areas, which in turn affects the quality of life 
of residents. On the other hand, building development is also 
part of urban economic and social development, so it is 

necessary to balance the relationship between protecting the 
right to sunlight and promoting building development. 

The purpose of this study is to conduct a normative 
simulation analysis of the protection of sunlight rights in 
building technical rules in order to gain a deeper understanding 

of the actual effects and potential problems of these rules. 
Specifically, the research objectives include: 
1. Evaluate the regulations and standards related to the right to 
sunlight in the current building technical rules: Analyze the 
specific regulations and standards related to the right to sunlight 

in the current urban building technical rules, and understand 
their content and formulation background. 
2. Simulate the sunlight impact under different building 
development scenarios: Use simulation tools to simulate and 
analyze the sunlight conditions under different building 
development scenarios, including the increase of high-rise 

buildings, building expansion, etc. 
3. Evaluate the actual effect of current rules: Compare 
simulation results with actual on-site sunlight conditions, 
evaluate the actual effect of current building technical rules in 
protecting sunlight rights, and identify possible defects or 
improvement points. 

4. Make suggestions and improvement measures: Based on the 
analysis results, put forward improvement suggestions for the 
current building technical rules to balance the contradiction 
between building development and the protection of sunlight 
rights and promote urban sustainable development. 

Through these research objectives, we can have a more 

comprehensive understanding of the protection standards for 
sunlight rights in building technical rules, and provide more 
scientific and reasonable guidance for urban planning and 
architectural design, ensuring that urban development achieves 
the goal of sustainable development while protecting the rights 
and interests of residents.  

II. RESEARCH METHODS 

The analysis methods and steps to be adopted in this study 
are as follows: 
1. Literature review: Relevant laws and regulations, building 
technical rules and previous studies were reviewed to 
understand the theoretical basis and practical experience related 
to the protection of sunlight rights. 

2. Analysis of building technical rules: Analyze the relevant 
provisions on sunlight rights in the current building technical 
rules to understand their specific content and specifications. 
3. Simulation tool selection: Select appropriate simulation tools 
or sunlight simulation software to simulate the sunlight impact 
under different building development scenarios. 

4. Simulation scenario setting: Based on the geographic 
information of the actual city or specific area, different building 
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development scenarios are set, including the increase of high-

rise buildings, building expansion, etc. 
5. Sunlight simulation analysis: Use simulation tools to 
simulate the sunlight of the set scene and obtain sunlight data 
for different time periods and locations, as shown in Figures 1 
and 2. 

 

 
Fig. 1. Sunlight shadow simulation diagram for new buildings at a  general 

height. 

Source: Innurskape Projects 

 

 
Fig. 2. Sunlight shadow simulation diagram of a new high-rise building. 

Source: City Hall Watch 

 

6. Effect evaluation: Evaluate the sunlight protection effect 
under different building development scenarios, including the 
impact on the surrounding environment and residents' lives. 
7. Problem identification and improvement suggestions: Based 

on simulation results and field investigations, identify possible 

problems in current building technology rules and put forward 

improvement suggestions and policy recommendations. 
8. Reporting and Communication: Write research reports that 
clearly present research methods, simulation results, problem 
identification and recommendations, and communicate 
effectively with relevant stakeholders. 

These research methods will help to comprehensively 

evaluate the protection standards of sunlight rights in building 
technical rules and provide a scientific basis to improve the 
current rules and promote the balance between urban building 
development and residents' rights and interests. 

III. SUNLIGHT SHADOW SIMULATION AND ANALYSIS 

According to Article 39-1 of the Building Technical 

regulations for Building Design and Construction, the shadows 
cast by newly built or extended buildings exceeding 21 meters 
in height on the winter solstice should ensure that the adjacent 
residential or commercial areas have at least one hour of 
effective sunlight. This study uses the ShadeMap sunlight 
simulation tool (as shown in Figures 3 and 4) to analyze the 

impact of a proposed building (as shown in Figures 5 and 6) on 
the surrounding sunlight rights at a site in Zhongshan District, 
Taipei City. 

 

 
Fig. 3. Analysis of sunlight and shadow at different times of day. 

 

 
Fig. 4. Analysis of daily sunlight hours. 

 

According to regulations, the simulation date is set as 
December 21, 2024, the winter solstice, and then an analysis of 
the daily sunshine hours of surrounding existing buildings is 
conducted, as shown in Figure 7-13. Simulation analysis found 
that after the construction of this simulated building, the 

surrounding buildings would receive a minimum of 6.5 hours 
of sunshine on the winter solstice and a maximum of 10.2 hours. 
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Therefore, the simulated construction project complies with the 

legal requirements for sunlight rights. 
 

 
Fig. 5. Site location for simulation planning. 

 

 
Fig. 6. A 60-meter building for simulation planning. 

 

 
Fig. 7. The minimum number of hours of sunlight for buildings on the east 

side. 

 

 
Fig. 8. The minimum number of hours of sunlight for buildings on the north 

side. 

 

 
Fig. 9. Minimum number of hours of sunlight for buildings on the north-west 

side. 

 

 
Fig. 10. The minimum number of hours of sunlight for buildings on the west 

side. 

 
Fig. 11. The minimum number of hours of sunlight for buildings on the south-

west side. 

 

 
Fig. 12. The minimum number of hours of sunlight for buildings on the south 

side. 
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Fig. 13. The minimum number of hours of sunlight for buildings on the south-

east side. 

IV. CONCLUSION AND RECOMMENDATIONS 

The results of the sunlight simulation analysis of the building 
modelled in this study show that, even for a 60-meter-high 
building, complying with the basic requirements of the sunlight 
rights law is not too difficult, provided the building coverage 

ratio and design are properly adjusted. 
However, according to Article 39-1 of the current Building 

Technical Regulations for Building Design and Construction, 
shadows cast by newly built or extended buildings exceeding 
21 meters in height on the winter solstice must ensure that 
adjacent residential or commercial areas receive more than one 

hour of effective sunlight. However, the meaning of this text is 
unclear. For example, what is meant by 'effective sunshine' for 

more than one hour? Should this be the average or the 

minimum? The text should be clarified to avoid disputes over 
interpretation. 
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