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Abstract 
Leadership in Energy and Environmental Design (LEED) 
is one of the most widely adopted building benchmarks 
globally, and it encompasses multiple rating criteria for 
performance (Owens et al., 2010). However, such criteria 
typically focus on reducing energy consumption, and may 
disregard providing a high-level of occupant satisfaction 
(Wilder et al., 2019). LEED focuses on a desk height 
evaluation of Spatial Daylight Autonomy (sDA) and 
Annual Sunlight Exposure (ASE) to predict the daylight 
availability and probability of glare respectively (IES 
LM-83-12, 2012), which may disregard an occupant’s 
visual comfort at eye level. This paper proposes a more 
comprehensive approach to daylighting performance 
evaluation in commercial office space that incorporates 
Annual Glare - vertical-eye level glare evaluation, in 
addition to sDA and ASE. A comparison between ASE 
and Annual Glare is established to understand the criteria 
missing in LEED that evaluates discomfort glare and 
improves the visual performance and comfort of the 
occupants significantly.  
Key Innovations 
This paper: 
• Incorporates Annual Glare distribution maps that are 

based on Point-in-Time Daylight Glare Probability 
(DGP) metric, evaluated across commercial office 
spaces, and compared to ASE. Previous studies 
incorporate Point-in-Time DGP for evaluating 
discomfort glare, which is difficult to calculate as it 
is specific for a day and time (Wienold & 
Christoffersen, 2006). 

• Evaluates vertical eye illuminance through Annual 
Glare in addition to horizontal desk-level illuminance 
calculated by sDA and ASE to improve an occupant’s 
visual comfort at eye level.  

• Showcases how a space with 0.0% ASE can cause 
visual discomfort in a clear and an overcast sky 
condition, as ASE only evaluates excessive sunlight 
and disregards other glare sources (IES LM-83-12, 
2012). 

• Demonstrates configuration of shading systems that 
present excellent results for sDA, ASE, and Annual 
Glare in a clear sky condition – Atlanta. However, 
they fail to achieve similar results when an overcast 
sky condition of London is considered while keeping 
the case study and the shading systems similar.  

Practical Implications 
The findings and recommendations of this research study 
address the lack of glare metric in LEED that should 
evaluate discomfort glare and glare at eye-level to achieve 
all four credits in the ‘Daylight & Views’ category. 
However, the addition of Annual Glare along with its 
proposed thresholds remains subjective to variable factors 
such as the geographic location, sky condition, building 
parameters, furniture layout, shading systems, and more 
that need to be tested in future research.  
Introduction 
Maximising daylight availability in design and 
construction of office spaces promotes human health, 
comfort, and performance which makes daylight 
optimization an increasingly important design parameter 
in building design strategies and practices (Edwards & 
Torcellini, 2002). However, with higher levels of daylight 
sufficiency comes a potential for glare, which declines 
occupant satisfaction and results in visual discomfort. 
LEED uses grid-level Climate-based Daylighting Metrics 
(CBDM) as one of the possible metrics for daylighting 
evaluation. This approach focuses on evaluating sDA and 
ASE to predict daylight adequacy and probability of glare 
respectively, (IES LM-83-12, 2012) as one of the three 
compliance paths for acquiring the ‘Daylight & Views’ 
credits in LEED v4 (LEED Reference Guide, 2014). 
However, ASE calculates the percentage of area that 
receives more than 1000 lux of daylight for 250 hours per 
year. It does not evaluate discomfort glare at the eye level, 
when there is a range of luminance in a field of vision that 
causes degradation of visual performance and tiring of the 
eyes (Carlucci et al., 2015), thus, reducing the level of 
occupants’ satisfaction significantly. Point-in-Time DGP 
metric (Wienold & Christoffersen, 2006) uses vertical eye 
illuminance (Ev), luminance of the light source (Ls), solid 
angle of the source seen by an observer (𝜔𝜔s), and a 
position index relative to azimuth and elevation (P). It is 
supported for evaluating discomfort glare by previous 
studies that have assessed different aspects of glare such 
as high contrast situations (Jakubiec & Reinhart, 2012), 
luminance ratios (Van Den Wymelenberg et al., 2010), 
occupant position, and adaptability (Carlucci et al., 2015). 
Point-in-Time DGP presents strong correlations with 
glare perception occupant surveys (Carlucci et al., 2015) 
and yields the reliable results for predicting the 
occurrence of discomfort glare and supports the design of 
comfortable spaces when compared to glare metrics such 
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as Daylight Glare Index (DGI), CIE Glare Index, Visual 
Comfort Probability (VCP), and Unified Glare Rating 
(UGR) (Jakubiec & Reinhart, 2012). However, Point-in-
Time DGP results cannot be compared to the ASE 
simulation results for calculating glare, as they are 
specific to a time of a day in a year. Therefore, Annual 
Glare distributions, that are based on the Point-in-Time 
DGP metric (Solemma, 2020), are evaluated in this paper 
across different orientations and types of office areas and 
compared to the ASE metric for discomfort glare. The 
criterion for assessing annual glare is set based on 
proposed recommendations (Wienold, 2009) which are: 
Imperceptible glare- DGP ≤ 0.35, Perceptible glare- 0.35 
< DGP ≤ 0.40, Disturbing glare- 0.40 < DGP ≤ 0.45, and 
Intolerable glare- DGP > 0.45.  
Literature Review 
Daylight and Visual Comfort:  
Daylight can positively impact the psychological and 
physiological health of a human being by stimulating the 
human circadian rhythm, which can lower depression, 
improve sleep quality, reduce lethargy, and prevent 
illness (Edwards & Torcellini, 2002). Besides getting the 
right spectrum of light, daylighting meets the need for 
contact with the outside living environment- one of the 
most important psychological aspects (Robbins, 1986). 
Furthermore, a previous study established a direct 
relationship between daylight exposure and productivity 
by collected actigraphy data for a subset of office workers 
(Boubekri et al., 2014). However, spaces are not always 
conclusive of a positive correlation between maximizing 
daylighting availability and human comfort and health 
(Elzeyadi & Abboushi, 2017). This is in part due to 
excessive brightness or high contrast luminance ratios 
within the space which results in glare. As defined by 
IESNA’s Lighting Handbook, glare is the sensation 
produced by luminances within the visual field that are 
sufficiently greater than the luminance to which the eyes 
are adapted to cause annoyance, discomfort, or loss in 
visual performance or visibility (Rea & Mark, 2000). It is 
typically divided into disability glare and discomfort glare 
where; disability glare is the lack of a person’s ability to 
see a certain object in a scene due to glare interfering with 
visual performance and tasks, and discomfort glare is the 
premature tiring of the eyes due to glare which might not 
interfere with visual tasks and is often accompanied by 
discomfort only (Hensen and Lamberts, 2012). Disability 
and discomfort glare need to be controlled without 
eliminating the admission of daylight within the space to 
promote visual comfort with the right amount of daylight. 
If the occupants experience visual discomfort from 
excessive sun penetration through the glazed facades of 
the buildings, they wish to close the shading devices that 
would decrease the daylight availability and increase the 
electric lighting energy consumption (Suk, 2019). Thus, 
for successful harvesting of daylight and energy savings, 
it is crucial to fully understand occupants’ visual comfort 
parameters and use the most suitable daylight and glare 
metrics to evaluate lighting conditions in daylit spaces. 

LEED and IES LM-83-12:  
In 2012, the Illuminating Engineering Society (IES) 
published the standard ‘Lighting Measurement 83’ 
introducing sDA and ASE to predict daylight sufficiency 
and the probability of glare, respectively (IES LM-83-12, 
2012). LM-83 was the first IES-adopted, evidence-based 
annual daylighting performance metric in the lighting 
industry. It resulted from a six-year-long research effort 
by the IES Daylight Metrics Committee (DMC) that 
included human-factors field research in which subjects 
answered questions about their visual preferences and 
comfort levels in more than 60 spaces across three 
building types and several climate zones (IES LM-83-12, 
2012). The LEED program adopted the use of sDA and 
ASE as one of the three compliance paths for the 
‘Daylight & Views’ credits for the new LEED version 4.0, 
released in 2014 (LEED Reference Guide, 2014). sDA 
examines whether a regularly occupied space receives 
adequate amounts of daylight during standard operating 
hours (8 a.m. to 6 p.m.) on an annual basis using hourly 
illuminance grids on the horizontal work plane. sDA 
recommends that 55% or more of the analysis plan area 
meets or exceeds an illuminance threshold of 300 lux for 
at least 50% of the hours in a year based on a 10-hour day 
schedule (IES LM-83-12, 2012). ASE measures the 
presence of sunlight using an annual hourly illuminance 
grid and recommends a relative value with smaller sunlit 
areas that are exposed to no more than 1000 lux of direct 
sun for more than 250 hours per year. The second 
compliance option under LEED v4.0 uses point-in-time 
work plane illuminance calculations, limiting acceptable 
values to between 300 lux and 3000 lux. The third option 
relies on measurements that cannot be taken until the 
building has been constructed and occupied. This paper 
focuses on the first compliance path where sDA and ASE 
are evaluated for achieving the daylight credits. Table 1 
presents the required levels of sDA and ASE that need to 
be achieved to get 2, 3, or 4 LEED credits.  

Table 1: Required sDA and ASE for LEED Credits. 
sDA ASE LEED Credits 

>=55% <10% 2 
>=75% <10% 3 
>=90% <10% 4 

Methodology 
A study of five commercial office spaces on the 16th floor 
of 191 Peachtree Tower (33.7591° N, 84.3873° W), a 
fifty-storey high-rise office building with 1,215,202 ft2 
GFA, located in Atlanta, GA-30303 was undertaken. A 
3D model was developed from publicly available floor 
plans. Spaces that were investigated included three 
private offices on the north, west, and south orientations. 
In addition to two open plan offices located on the north 
and east orientations with a floor to ceiling height of 12 
feet for each office space. The private offices have an area 
of approximately one hundred square feet. The open plan 
office located on the north is approximately 570 square 
feet with twenty monitors. The office located on the east 
is 340 square feet with twelve monitors.  
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Figure 1: Research method, showcasing the procedure that leads to the final results and conclusions. 

  

Figure 2: 191 Peachtree Tower with Private and Open Plan Offices on the 16th Floor 

 
   

 

Baseline Case – Roller 
Shades Open 

1st Iteration – Overhang 
at 7’ 

2nd Iteration – Overhang, 
Interior Horizontal 

Louvers at 0° 

3rd Iteration – Overhang, 
Interior Horizontal 

Louvers at 45° 
 

Figure 3: Configuration of Outdoor & Indoor Shading Systems for Single Glazing Unit with Tvis of 55.6% 

       Private Offices                 Open Plan Offices 
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The furniture layout for each private and open plan office 
space is designed similar to the case study. Figure 1 
demonstrates the research methodology that led to the 
results and discussion. Figure 2 showcases the case study 
in its surrounding context along with the orientations of 
the two types of offices. The simulations are conducted 
using Climate Studio (Solemma, 2020) in Rhino 3D CAD 
software. Visual transmittance of 55.6% for Gray-tinted 
glass was used. Each office space is simulated four times 
with different sets of indoor and outdoor shading systems 
in order to maximise the sDA and minimise the ASE and 
Annual Glare. Figure 3 shows the configuration of the 
outdoor and indoor shading systems and the sequence in 
which the shading systems are tested for each simulation.  
Results 
Atlanta, GA – Predominantly Clear Sky Climate 
73.9% ASE attained in the baseline case is improved 
significantly in the 2nd iteration to 0.0% ASE while 
maintaining 100% sDA for the private office on the west 
orientation. 48.4% Annual Glare is reduced to 1.6% when 
the horizontal louvers are tilted at 45° in the 3rd iteration. 
Figure 4 shows the furniture layout for the west oriented 
private office. 72.7% sDA increases to 100% sDA when 
the 1st iteration is tested after the baseline case for the 
private office on the south orientation. All four LEED 
credits are achieved for 100% sDA and 9.1% ASE, 
however the 2nd and 3rd iterations for the shading systems 
reduce 9.1% ASE to 0.0% and 30.7% Annual Glare to 
1.7%. Figure 5 shows the furniture layout for the south 
oriented private office. The private office on the north 
orientation achieves 100% sDA and 0.0% ASE along with 
5.7% of minimal Annual Glare in its baseline case. 
Therefore, no shading systems are tested further. Figure 6 
shows the furniture layout for the north oriented private 
office. 0.0% sDA achieved in the baseline case for the 
open plan office on the east orientation is improved 
significantly in the 1st iteration to 97.8% sDA while also 
reducing 11.1% ASE to 0.0%. The 2nd and 3rd iterations 
are tested primarily to reduce 21.3% Annual Glare to 
0.0% which helps attain a higher level of visual comfort 
at eye level. Figure 7 shows a detailed plan for the east 
oriented open plan office. The open plan office located on 

the north orientation achieves 98.5% sDA and 3.7% ASE 
with 12.4% Annual Glare in the baseline case. 3rd iteration 
for the shading systems is only tested for the east and west 
glazing which reduces 3.7% ASE to 0.0% and 12.4% 
Annual Glare to 6.3%. Figure 8 shows a detailed plan for 
the north oriented open plan office. Table 2 and 3 show 
the simulation results for all the private offices and the 
open plan offices, respectively. 

Table 2: Results for Private Offices, Atlanta, GA 

West Private sDA ASE Annual 
Glare 

 LEED 
Credits 

Baseline 100.0% 73.9% 84.8% 0 
1st Iteration 100.0% 43.5% 73.4% 0 
2nd Iteration 100.0% 0.0% 48.4% 4 
3rd Iteration 100.0% 0.0% 1.6% 4 

South Private sDA ASE Annual 
Glare 

LEED 
Credits 

Baseline 72.7% 27.3% 51.1% 0 
1st Iteration 100.0% 9.1% 30.7% 4 
2nd Iteration 100.0% 0.0% 14.8% 4 
3rd Iteration 100.0% 0.0% 1.7% 4 

North Private sDA ASE Annual 
Glare 

LEED 
Credits 

Baseline 100.0% 0.0% 5.7% 4 

Table 3: Results for Open Plan Offices, Atlanta, GA 
East 

Open Plan sDA ASE Annual 
Glare 

LEED 
Credits 

Baseline 0.0% 11.1% 36.9% 0 
1st Iteration 97.8% 0.0% 21.3% 4 
2nd Iteration 94.4% 0.0% 10.8% 4 
3rd Iteration 91.1% 0.0% 0.0% 4 

North 
Open Plan  sDA ASE Annual 

Glare 
LEED 
Credits 

Baseline 98.5% 3.7% 12.4% 4 
3rd Iteration 98.5% 0.0% 6.3% 4 

London UK – Predominantly Overcast Sky Climate  
The same model is further investigated in the climate of 
London, United Kingdom with an exactly similar built 
environment and furniture layout. Glazing and its 
properties are kept similar as before based on a previous 
study that presents how Tvis values for glazing can range  

   
 

Figure 4: West Private Office               Figure 5: South Private Office                  Figure 6: North Private Office 
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from 0.01 to 0.60 for all climates and orientations. 
(Favoino, 2015). This study was primarily conducted to 
determine how the shading systems and the daylight and 
glare metrics would work in a predominantly overcast sky 
climate, unlike Atlanta, GA. 30.4% ASE and 57.1% 
Annual Glare achieved in the baseline case are 
significantly reduced in the 2nd iteration to 0.0% ASE and 
17.4% Annual Glare for the private office located on the 
west orientation. However, 91.3% sDA reduces to 56.5% 
which only allows for 2 LEED credits. The 3rd iteration 
does not perform well for an overcast sky condition as the 
sDA drops to 0.0% which results in 0 credits. 18.2% ASE 
and 20.5% Annual Glare attained in the baseline case 
slightly decrease in the 1st iteration to 4.5% Annual Glare 
and 10.2% Annual Glare for the private office in the south 
orientation. The 2nd and the 3rd iterations do not perform 
adequately as the sDA drops to 0.0%. Overall, the 
performance does not improve and does not acquire any 
LEED credits. 59.1% sDA, 0.0% ASE, and 2.3% Annual 
Glare are achieved for the private office located on the 
north orientation which only allows for 2 LEED credits. 
95.6% sDA and 3.3% ASE results for the east oriented 
open plan office attain all four LEED credits in its 
baseline case. Further iterations of the shading systems 
are tested that reduce 26.7% Annual Glare to 13.2%. 
However, 95.6% sDA and 3.3% ASE are reduced to 
66.7% sDA and 2.2% ASE. The baseline case works best 
according to the LEED metrics and thresholds as the 
LEED credits reduce from 1st iteration onwards. Ideal 
results as 86.7% sDA, 0.0% ASE, and 5.2% Annual Glare 
are attained for the north oriented open plan office that 
allow for 3 LEED credits. Table 4 and 5 show the 
simulation results for all the private offices and the open 
plan offices in a predominantly overcast sky condition- 
London, UK, respectively. The tables show a comparison 
between ASE and Annual Glare simulation results along 
with how the sDA decreases while reducing the Annual 
Glare and ASE as the configuration of the shading 
systems does perform as well as in a clear sky climate. 

Table 4:  Results for Private Offices, London, UK 

West Private sDA ASE Annual 
Glare 

 LEED 
Credits 

Baseline 91.3% 30.4% 57.1% 0 
1st Iteration 78.3% 13.0% 38.0% 0 
2nd Iteration 56.5% 0.0% 17.4% 2 
3rd Iteration 0.0% 0.0% 0.5% 0 

South Private sDA ASE Annual 
Glare 

LEED 
Credits 

Baseline 27.3% 18.2% 20.5% 0 
1st Iteration 18.2% 4.5% 10.2% 0 
2nd Iteration 0.0% 0.0% 1.1% 0 
3rd Iteration 0.0% 0.0% 0.5% 0 

North Private sDA ASE Annual 
Glare 

LEED 
Credits 

Baseline 59.1% 0.0% 2.3% 2 

Table 5: Results for Open Plan Offices, London, UK 

East 
Open Plan sDA ASE Annual 

Glare 
LEED 
Credits 

Baseline 95.6% 3.3% 26.7% 4 
1st Iteration 95.6% 2.2% 22.2% 4 
2nd Iteration 88.9% 2.2% 15.3% 3 
3rd Iteration 66.7% 2.2% 13.2% 2 

North 
Open Plan  sDA ASE Annual 

Glare 
LEED 
Credits 

Baseline 86.7% 0.0% 5.2% 3 

Discussion 
Atlanta, GA – Predominantly Clear Sky Climate 
The comparison between the ASE and Annual Glare 
simulation results determines how using just ASE as a 
metric for reducing glare issues in a space can cause a 
decline in satisfaction and consequent energy inefficiency 
in LEED buildings. As noted from the results above, in 
the 2nd iteration -when an overhang and horizontal louvers 
are placed at 0 degrees- the private offices on the west and 
south orientations, acquire all four LEED credits with 
100% sDA and 0.0% ASE. However, they suffer from 
48.4% and 14.8% of disturbing glare percentages 
respectively, (0.40<DGP<0.45) over the year for more 
than 5% of time. When the 3rd iteration for the shading 
systems is tested, the Annual Glare is reduced to 1.6% and 
1.7% for the west and the south oriented private offices 
respectively, with the same values for sDA and ASE. 
Similarly, when the 3rd iteration- An overhang with 
horizontal louvers tilted at 45 degrees- is tested in the 
open plan office in the east orientation, the annual glare is 
reduced from 21.3% to 0.0% with 0.0% ASE in both 
cases. ASE does not account for either 48.4%, 14.8%, or 
21.3% of Annual Glare which can allow the LEED 
certified buildings to acquire all four credits in the 
‘Daylight & Views’ category, but not solve the issue for 

 
Figure 7: East Oriented Open Plan Office 

 
Figure 8: North Oriented Open Plan Office 
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discomfort glare and result in visual discomfort at eye 
level. Figure 9 shows a comparison of the annual glare 
percentages achieved with different configurations of 
indoor and outdoor shading systems for the east, west, and 
south orientations in Atlanta, GA when ASE is 0.0%.  

 
Figure 9: Annual Glare Percentages when ASE: 0.0% 

Figures 10 & 11 show how the visual comfort is 
significantly improved from the 1st (21.3% Annual Glare, 
0.0% ASE) to the 3rd (0.0% Annual Glare, 0.0% ASE) 
iteration through point-in-time radiance renders that are 
conducted at 9:00 am on September 23rd for the east 
oriented open plan office. Figures 12 &13 show a 
comparison between point-in-time radiance renders 
conducted for the 2nd (48.4% Annual Glare and 0.0% 
ASE) and 3rd iterations (1.6% Annual Glare, 0.0% ASE) 
at 3:00 pm on September 23rd for the west oriented private 
office. Similarly, figures 14 & 15 show how the 
discomfort glare is reduced from the 2nd (14.8% Annual 
Glare, 0.0% ASE) to the 3rd (1.7% Annual Glare, 0.0% 
ASE) iteration through point-in-time radiance renders that 
are conducted at 12:00 noon on September 23rd for the 
south oriented private office. However, the private (5.7% 

Annual Glare, 0.0% ASE) and open plan (6.3% Annual 
Glare, 0.0% ASE) offices on the north orientation do not 
show significant variations for the ASE and Annual 
Glare, determining that ASE can be used to evaluate 
minimal discomfort glare in the north.  
London, UK – Predominantly Overcast Sky Climate 
The configuration of the shading systems does not 
perform for an overcast sky condition, as the sDA is 
significantly reduced. The ASE and Annual Glare show 
slight variations for the private offices on the north (2.3% 
Annual Glare, 0.0% ASE) and south (20.5% Annual 
Glare, 18.2% ASE) and the open plan office on the north 
orientation (5.2% Annual Glare, 0.0% ASE). These 
analyses determine that ASE can be used to evaluate 
discomfort glare in an overcast sky, but not in a clear sky 
for the south orientation, and how ASE can be used in 
either a clear sky or an overcast sky condition for the north 
orientation. However, the ASE and Annual Glare results 
show significant variations for the private office on the 
west (17.4% Annual Glare, 0.0% ASE) and the open plan 
office on the east orientation (26.7% Annual Glare, 3.3% 
ASE). This observation determines that ASE should not 
be used to evaluate discomfort glare in a clear or an 
overcast sky condition for the east and west orientations 
and will result in visual discomfort at eye level. Therefore, 
this study recommends that Annual Glare should be tested 
along with ASE for commercial office spaces to test for 
visual comfort at eye level. The recommended levels for 
Annual Glare to acquire LEED credits that may enhance 
visual performance and result in high level of occupant 
satisfaction are listed in Table 6. However, the 
recommendation proposed by this research study is based 
on the simulation results for one existing case study in 

 

 
Figure 10: East- 1st Iteration (21.3% Annual Glare, 
0.0% ASE) September 23rd, 9:00 am, Atlanta, GA 

 
Figure 11: East- 3rd Iteration (0.0% Annual Glare, 
0.0% ASE) September 23rd, 9:00 am, Atlanta, GA 
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Figure 12: West- 2nd iteration (48.4% Annual Glare,  

0.0% ASE) September 23rd, 3:00 pm, Atlanta, GA 

 

 
Figure 13: West- 3rd iteration (1.6% Annual Glare,  
0.0% ASE) September 23rd, 3:00 pm, Atlanta, GA 

 
Figure 14: South- 2nd iteration (14.8% Annual Glare,  
0.0% ASE)  September 23rd, 12:00 pm, Atlanta, GA 

 

 
 

 

 
Figure 15: South- 3rd iteration (1.7% Annual Glare,  
0.0% ASE) September 23rd, 12:00 pm, Atlanta, GA 
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Table 6: Recommended % for Annual Glare for LEED 
sDA ASE Annual 

Glare 
LEED 
Credits 

>=55% <10% <10% 2 
>=75% <10% <10% 3 
>=90% <10% <10% 4 

Atlanta, GA. Only five office spaces and two office types 
are investigated. The experiment conducted in London, 
UK has an exactly similar furniture layout, case study, and 
building environment as Atlanta, GA. The configuration 
and sequence of the shading systems only perform for a 
clear sky condition.  
Conclusion 
Since ASE can only evaluate disability glare, using just 
ASE as a glare metric can disregard an occupant’s visual 
comfort. According to the literature review, if the 
occupants experience discomfort glare, they wish to close 
the shading devices which in turn would not only reduce 
the daylight availability but also increase the electric 
lighting energy consumption. Therefore, it is crucial to 
fully understand an occupant’s visual comfort parameters 
and use the most suitable daylight and glare metrics to 
evaluate natural lighting condition in daylit spaces. This 
research study questions ASE as a glare metric as it is 
limited in its ability to evaluate discomfort glare and leads 
to visual discomfort at the eye level. Annual Glare, which 
considers vertical eye illuminance and has been shown to 
illustrate potential discomfort glare by previous research 
studies, is simulated along with ASE in five office spaces 
and two office types in two different climates. The 
experiment shows how using just ASE as a metric to solve 
glare issues can cause a decline in visual performance of 
spaces and lead to consequent energy inefficiency. 
Therefore, this paper recommends that Annual Glare 
should be incorporated and evaluated along with ASE for 
commercial office spaces. However, this experiment 
needs further development as the addition of Annual 
Glare by this paper’s assumptions. Thus, future 
investigation should include different locations, case 
studies, orientations, and office types. As the shading 
systems did not work as well for London UK, different 
configurations should be tested to learn how glare can be 
reduced with increasing levels of sDA in a predominantly 
overcast sky climate. 
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