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Abstract 
The paper proposes a new tool for evaluation of the degree of visual contact with the outdoor greenery, the Greenery-View factor (GV), 
intended to be easy to grasp and simple to use. It starts with the construction of a No-greenery line (similar to the No-sky line) on the 
vertical section of the building with the neighbouring greenery included. No-greenery line divides the space into a part with the view to 
the greenery and the rest of the room from which the greenery is not visible. To find out the part of the floor area of the room from 
which the greenery can be seen, the section-point between the no-greenery line and the line representing the eye-level is projected down 
at the floor plan. The GV factor stands for the part of the floor area with the view to the greenery expressed as a percentage of the whole 
floor area of the room. The No-sky line and the No-greenery line can be used together by architects and urban planners as extremely 
simple and powerful couple of graphical tools. The paper discusses also how the GV factor could be implemented in the new European 
daylight standard EN-17037 Daylight in buildings (2018). 

© 2020 The Author(s). Published by solarlits.com. This is an open access article under the CC BY license 
(https://creativecommons.org/licenses/by/4.0/). 

 

1. Introduction
There is an increasing consideration that well-being and health of 
humans must be better addressed in the design of modern 
buildings and urban areas [1,2]. The evidences from research on 
the positive effects of daylight on human health demonstrate that 
access to daylight is not a superfluous demand but necessity [3,4]. 
The new European Standard EN-17037 (2018) [5] proposed new 
daylighting recommendations, where daylight provision is 
accompanied by the recommendations for view out, access to 
sunlight and glare protection, which is a big step forward more 
holistic and comprehensive dealing with daylighting. 

One of the simple tools for estimation of daylight level, used 
over many years by practitioners is the No-sky line [6,7]. It is 
addressed also in the EN-17037, Fig. 1. The No-sky line can be 
easily drawn on the vertical section of a building and the nearest 
neighbourhood from the highest point of the opposite building to 
the top of the window glass. It is also very powerful tool, because 
it divides the room into two zones, one that receives light directly 
from the sky and the other that never does. Whatever the position 
of the sun is, and however the cloud cover is, the sky is the source 
of light. The part of the room that does not receive the light directly 
from the sky is in a permanent daylight shadow. 

A typical window has also other functions in addition to allow 
daylight in. It can be considered in terms of Prospect-Refuge 
theory, which claims that an optimal human environment is a 
location in which prospect for survival is substantial (natural 
environment with a prospect for food), and in which a place to 
hide/refuge may be found (a building), while keeping the 
possibility to observe potential danger (through the window). 
Both, Prospect and Refuge are needed to create optimal 
environment, which is perceived also as aesthetically pleasurable 
[8,9]. 

The general preference for natural views [10] agrees with the 
biophilia theory developed by Wilson [11] and Ulrich [12]. A 
ground breaking paper published by Ulrich [13] shows that not 
only being in the nature, but also looking at the natural elements 
from the window matters. He reported that hospital patients who 
had a view of green spaces, as opposed to patients who had a view 
on a blank brick wall, recovered more quickly from surgery and 
required less postoperative pain medication. 

Research shows also that a view of greenery can help to keep 
and restore the concentration ability. A generally accepted theory 
explaining this phenomenon is the attention restoration theory 
proposed by Kaplan [14]. According to this, natural environments 
provide good opportunities for psychological restoration, because 
natural environments have qualities that in combination seldom 
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emerge in other types of environments. First, they give a sense of 
being away, and second, they allow a sense of extent, i.e. what is 
seen is a part of a larger area. Natural environments give also a 
sense of fascination, which means that they encourage exploration 
and attract and hold a person’s attention effortlessly. 
Consequently, a care should be taken to assure a view toward a 
greenery from as many interior spaces as possible both, at the 
building scale and in the perspective of urban planning. 

The view out of the window has been a subject of several 
studies. Most of them aimed at establishing measures for view 
access, often using minimum view angles, horizontal and/or 
vertical, which were also applied in standards [5,15] or the smaller 
of the two view angles, as proposed by the Heschong Mahone 
Group [16]. Hellinga [17] proposed a Daylight &View method for 
simultaneous evaluation of daylight and view access in a room. 
The method is to use the horizontal and vertical view angles made 
by the window glass from a given viewpoint. 

Other standards use simpler measures, as distance from the 
window wall, e.g. WELL v2 [18] and DIN 5034 [19] require that 
workplaces are within 10m from a window, ANSI/ASHRAE, [20] 
gives recommendations for a window-to-wall ratios, and the EN-
17037 [5] gives advice for the minimum distance to the window 
in relation to the sum of the widths of the windows. The BREEAM 
standard [21] recommends also a minimum outdoor distance for 
eyes to refocus, that is min. 10 m to a back wall of a 
courtyard/atrium. 

Some studies assessed the impact of the partitioning of the view 
(many windows or a division of the window surface into small 
pieces) or of the optical properties of the façade materials on the 
clarity of a window view. An interesting study of view clarity [22] 
has led to the development of the view clarity index (VCI), where 
the openness factor and the visible transmittance of the fabric 
shade are used in calculations. 

The content of the view has been more challenging to measure. 
The most acknowledged criteria for the quality of the view content 
is the number of view layers and the view distance [5,15]. The SLL 
includes also environmental information criteria: location, time, 
weather, nature and people. It is stayted that only one out of 
“nature” or “people” is required for a view quality of “Good” to 
be achieved. 

Many studies have demonstrated that views with natural 
elements are preferred by occupants over predominantly urban 
scenes [12,23-25]. In the urban scale the building visual green 

index has been proposed as a measure of green spaces in cities 
[26]. 

Also, both, scientific literature and standards, promote the 
presence of natural features [15,27,28] still, a simple measure of 
the visual contact between the interior and outdoor greenery is 
missing. The paper proposes such a tool that is easy to understand 
and simple in use, the Greenery-View factor (GV-factor). 
 
2. No-greenery line 
Let us consider a “no-greenery line”, a similar one to the “no-sky 
line”. The thick stippled green line (no-greenery line) divides the 
space of the room into two zones, with and without a view to the 
greenery, which is shown here as a group of 8m high trees located 
at about 10m distance from the building, Fig. 2. 

The no-greenery line can be shown together with the no-sky 
line, Fig. 3. In contrast to the access to sky (and sun), the view to 
greenery is often best at the lowest floors and most limited at the 
top floors where the user must stay with her face close to the 
window to see the trees in the close neighbourhood at all. 

From the part of the space that is not hatched both, the sky and 
the greenery, are visible. Otherwise, the view to the greenery and 
a view to the sky is not possible from the green and the blue 
hatched areas, respectively. 

In our case, as Fig. 3 shows, only a small part of the space has a 
view both to the sky and to the greenery (not hatched); this space 
is situated in proximity of the window. 
 

 
Fig. 1. No-sky line. 

 
Fig. 2. No-greenery line. 
 

 
Fig. 3. No-greenery and no-sky lines. 
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3. Greenery-view factor 
Since the view to the greenery is both important and beneficial for 
people, it is reasonable to define the area in the room with the view 
toward greenery. Obviously, the view to the greenery is most 
important at the eye-level. Therefore, horizontal lines representing 
the view plane at two levels: 1,2 m for a sitting adult (or a standing 
8-years old child) and 1,75 m for a tall standing adult, are added 
on the section drawing, Fig. 4. No-greenery lines are also shown 
on the floor plans. To find out the part of the floor area of the room 
from which greenery can be seen, a section point of the no-
greenery line and the line representing the eye-level at the vertical 
section has been projected down at the respective floor plans. Then 
the part of the room with the view to greenery from the eye height 
of 1,2 m and 1,75 m are shown at the respective floors with the 
dark and the light hatch, respectively. 

The size of the greenery-view area has been calculated for the 
respective rooms (A - D) and floors (1 - 6) as a percentage of the 

floor area, see Tables 1 and 2. We may call it a Greenery-View 
factor (GV factor). 

The highest GV-factor (92%) can be found in the room A on 
floors 1-3. Only small areas in the corners give no view toward the 
trees. Stretching the window to both side walls would increase 
GV-factor up to 100%. 

The lowest GV-factor is at the top floor (6) for the eye level 1,2 
m. To increase it the window could be stretched down to the floor, 
which alone would increase the GV-factor up to 23%. 

 
4. GV factor in the context of EN-17037 standard 
The EN-17037 standard includes view out as one of the four topics 
of daylighting in buildings: i) daylight provision, ii) view out, iii) 
exposure to sunlight and iv) glare.  

In the Annex A of the standard three simple and objective 
criteria for estimation of the view quality from a given place in the 
building are given: horizontal sight angle from the place, outside 
distance of the view (to other buildings or landscape formations), 

 
Fig. 4. No-greenery lines (thick, stippled and green) on the vertical section and on the floor plans. The area of the room with the view to the greenery is marked on the 
floor plans with dark and light hatch for 1,2 m and 1,75 m eye height respectively. 
 
Table 1. GV factor, the eye level 1.75 m over the floor.  

A (%) B (%) C (%) D (%) Average (%) 

fl. 6 12 12 12 11 12 

fl. 5 24 22 19 17 21 

fl. 4 81 65 42 24 53 

fl. 3-1 92 73 47 26 60 

 
Table 2. GV factor, the eye level 1.2 m over the floor.  

A (%) B (%) C (%) D (%) Average (%) 

fl. 6 2 2 2 2 2 

fl. 5 5 5 5 5 5 

fl. 4 23 22 19 17 20 

fl. 3-1 92 73 47 26 60 
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and a number of view layers (ground, landscape and the sky) 
Additionally, three ranking steps are proposed, Minimum, 
Medium and High, Table 3. 

A new study carried out in an educational building in Gdansk, 
Poland, shows that the outcome of the subjective evaluation of the 
view out differs from the results generated through computational 
simulations based on the EN-17037 ratings (presented in the Table 
3) [29]. This may indicate that some important view parameters 
are not included in the standard. Could the view contact to natural 
landscape elements and especially to the greenery, be such a 
parameter? 

Considering the view out of the window, we may differentiate 
between: 
• view access that depends mainly on the size of the window 

glass from a given viewpoint in the building and may be 
estimated precisely in terms of view angles (horizontal and 
vertical) or roughly in terms of distances from the window or 
from the window wall, 

• view clearness that depends on the partitioning of the window 
area, use of shading or decorative elements on the window 
that obstruct the view, and any visual distortions caused by 
the window glass (colour and/or form). The view clearness 
can be also considered as a part of the view access, 

• view content that depends very much on the urban context, 
especially the nearby outdoor environment.  

The first of the view assessment parameters applied in EN-
17037, the horizontal sight angle, is the view access criterium. The 
second and third parameters give only a very vague and very 
limited information about the content, as we may expect that the 
amount of visual information conveyed by the window increases 
with the outside distance of the view as well as with the number 
of view layers. The two parameters estimate a potential of visual 
information load, but they give no clue about the type of view 
objects. We cannot know if buildings, trees, mountains, water, etc. 
are included in the view or not. The GV-factor could be added to 
this table as a fourth parameter, as it is also objective and easy to 
estimate, and it gives an important indicator about the view 
content, and as discussed earlier, the living quality in the building, 
see Table 4.  

The height of the viewpoint (H= 1,2 m or 1,75 m) could be 
chosen depending on the use of the room, e.g. for most working 
areas with sitting workplaces the 1,2 m should be recommended 
while e.g. in foyers and other communication areas 1,75 m is more 
appropriate. Such adjustments to the function can be reasonable 
also for rooms where children play on the floor H= 0,0 while in 
hospital patient rooms the height could be of the eye height of a 
person lying on a bed. 

The threshold values of the GV-factor (5%, 20% and 50%) for 
the respective levels (minimum, medium and high) proposed in 
the Table 4 are preliminary. They should be revisited after the GV-
factor will be applied to different projects. 

It should be added that the EN-17037 makes the following 
recommendation in the mandatory part:  

“- the glazing material of the view opening should provide a 
view that is perceived to be clear, undistorted and neutrally 
coloured”. 

However, it does not include any parameter for evaluation of 
view clearness, e.g. VCI. 

Obviously, a high degree of view clarity is necessary for 
maintaining of the visual contact with the outdoors, but the 
presence of trees could be also enjoyable with a certain degree of 
visual distortion, but how large distortion could be acceptable is a 
question for the future study. 

 
5. Conclusions 
Following the introduction rationale, there is a need for a design 
tool estimating the degree to which building occupants have visual 
contact with the outdoor greenery. The No-Greenery line is 
considered as a sibling of the No-sky line, both dividing the space 
of the room into zones “with” and “without” the visual connection 
to greenery and sky, respectively.  

The intersection of the No-greenery line with the eye-level line 
leads to the Greenery-View factor. It expresses the size of 
greenery-view area (a floor area from which trees are visible) as 
the percentage of the floor area. Two eye-levels have been 
proposed, 1.2 m and 1.75 m over the floor for a sitting and a 
standing person, respectively. The GV factor is a very simple tool 
that is developed to be used by architects and urban planners. It 

Table 3. Assessment of the view outwards from a given position in an interior, collected from EN-17037. 
 Parameter 

Level of recommendation for view out Horizontal sight 
angle 

Outside distance of the 
view 

Number of layers to be seen from at least 75 % of utilized area: - 
sky - landscape (urban and/or nature) - ground 

Minimum ≥ 14° ≥ 6,0 m At least landscape layer is included 
Medium ≥ 28° ≥ 20,0 m Landscape layer and one additional layer is included in the same 

view opening 
High ≥ 54° ≥ 50,0 m all layers are included in the same view opening 

 
Table 4. Proposal for the future updating of the EN-17037 regarding assessment of the view outwards from a given position in an interior. 

 Parameter 
 

Level of recommendation 
for view out 

Horizontal sight angle 
from any point of the 
utilized area 

Outside 
distance of the 
view 

Greenery-View factor 
H= 1.2, 1.75 m or 
function-defined 

Number of layers to be seen from at least 75 % of 
utilized area: - sky - landscape (urban and/or nature) - 
ground 

Minimum ≥ 14° ≥ 6,0 m ≥ 5% At least landscape layer is included 
Medium ≥ 28° ≥ 20,0 m ≥ 20% Landscape layer and one additional layer is included in 

the same view opening 
High ≥ 54° ≥ 50,0 m ≥ 50% all layers are included in the same view opening 
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can be applied to compare different rooms in one building, 
compare buildings with each other, or even quarters and districts.  

The article discusses also how the GV-factor could be 
implemented in the EN-17037 standard. The addition of the GV-
factor to this standard should be seriously considered, as such an 
addition does not compromise other view quality parameters, 
which only indirectly indicate a possibility (not presence) of view 
elements. 

For municipalities it could be advantageous to gather experience 
regarding the GV factor from different projects, and to find out an 
optimal range of the GV factor level in different urban structures; 
then recommendations for a minimum GV factor in rooms 
permanently occupied by people may be adequately formulated. 
Needless to say, the GV factor could be included in the regulation 
plans for cities and districts.  

In the urban planning a low GV factor may became an argument 
for allocating areas in the city for parks and small green squares or 
for planting more trees at existing green areas or lawns.  

As different types of trees have different height and growth rate, 
the GV factor may be used to plan which types of trees (assuming 
we know the growth rate) are most appropriate at the given place 
and for a certain time perspective. 

It has to be mentioned that a high GV factor does not always 
testify about the best overall conditions. A very high GV factor for 
a multi-story building may be the result of tall trees surrounding 
the building, which may cause low daylight level on the lower 
floors. The condition is of course dependent on the distance of the 
trees from facades and on the light transparency of trees, which 
may differ from 40% for a birch to 5% for many species from 
conifers family. This triggers to consider use of GV factor in 
combination with the No-sky line. Those two simple tools if 
applied together will give a valuable estimate of both, access to 
daylight in the room and the view access to the green areas. 
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