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The author interviewed twenty households from

Bistekville 15, Philippines, using Fuller’s questionnaire for

perceived crowding and lack of privacy. Among the twenty

households, eight families underwent a two-day indirect

observation using a concealed camera attached to a light

bulb. The movement pattern of the household members

will then be mapped in order to understand how the

residents use their space in terms of movement. The

resulting map will then be layered on DepthMapX’s own

connectivity graphs in order to cross-check the credibility

of the software’s analysis.
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Introduction

Many studies agree that health and housing are

interconnected in several ways promoting housing as a

primary form of health care. This progress in health care

systems implies the significant involvement of architects

and designers in the improvement of health and well-

being.

Housing Crowding in the Philippines 

Table 1: Analysis of objective crowding in housing models provided by the National Housing Authority

Method

Results and Space Syntax Analysis Analysis

The layering of the

movement maps and the

VGAs shows that warmer

colors in the visibility

graph analyses reflect the

frequency of movement in

the movement maps. This

indicates the accuracy of

DepthMapX prediction of

foot traffic inside different

spatial configurations.
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Housing crowding can be subjective and objective.

Subjective crowding is the residents’ perception of their

need for space measured based on agree-disagree

statements (Fuller, 1994). On the other hand, objective

crowding is interpreted as a universal need for space

which can be measured using different crowding indexes.

One aspect of

housing that has a

significant effect on

health and well-being is

crowding. Figures 1, 2,

and 3 illustrates some of

these negative effects.

Globally, crowding is

often an indicator of

poverty and social

deprivation (Adler,

2002) and it has been

recognized by the

United Nations as one

of the five deficiencies

which categorize an

informal settlement as a

slum. Given the

sizeable impact of

overcrowding and lack

of privacy on health,

housing crowding is

given emphasis in this

study.

15 SQM 14 SQM 5.19 SQM

American 

Crowding 

Index

Equivalized 

Crowding 

Index

33.0 sqm Rowhouse 

(Loftable)
CROWDED CROWDED

NOT 

CROWDED
CROWDED CROWDED

28.4 sqm Rowhouse CROWDED CROWDED
NOT 

CROWDED
CROWDED CROWDED

28.4 sqm Rowhouse 

(Loftable)
CROWDED CROWDED

NOT 

CROWDED
CROWDED CROWDED

26.0 sqm Rowhouse CROWDED CROWDED
NOT 

CROWDED
CROWDED CROWDED

22.0 sqm Rowhouse 

(Loftable)
CROWDED CROWDED CROWDED CROWDED CROWDED

22.0 sqm Rowhouse 

(Loftable)
CROWDED CROWDED CROWDED CROWDED CROWDED

22.0 sqm Single 

Detached
CROWDED CROWDED CROWDED CROWDED CROWDED

22.0 sqm Single 

Detached
CROWDED CROWDED CROWDED CROWDED CROWDED

21.0 sqm Duplex CROWDED CROWDED CROWDED CROWDED CROWDED

Table 1 illustrates the objective crowding analysis of the

existing housing models provided by the National Housing

Authority of the Philippines which is in charge of the

country’s housing program. As shown, only the four

largest NHA models passes under the 5.19 sqm per

person requirement of air space for human habitation

which is the closest available measurement for a

Philippine crowding index.

Person per Bedroom

a. American Crowding Index = number of permanent residents / 

number of bedrooms 

b. Equivalized Crowding Index = [(1/2 number of children under 10 

years) + (number of couples) + (all people aged 10 years and over 

other than couples)] / number of bedrooms

Floor area per Person

a. U.S. Department of Housing and Urban Development = 15 sqm

b. Hong Kong Residential Crowding by Jayantha (2012) = 14 sqm

c. Air space for Human Habitation by the Philippine National 

Building Code (14 cu. m. /  2.7 m) = 5.19 sqm

From the interviews and direct and indirect

observation, the following results were gathered. In terms

of perceived crowding and lack of privacy, 18-26 years old

household members score the highest meaning they feel

the most crowded as seen in Table 2. Figure 4, on the

other hand, shows that the 5- to 6-member household

experience more household crowding and when the

difference in score of the 4-member and 5-member

household is compared to the 5-member and 6-member

household, a decreasing value can be observed as the

household size increased.

Age No.
Perceived 

Crowding

Lack of 

Privacy

7-10 years 

old
25 0.7 0.4

11-17 years 

old
18 2.7 2.6

18-26 

years old
9 3.4 3.3

27-36 years 

old
16 2.3 2.9

37 years 

old and 

above

24 1.9 2.3

Table 2: Perceived Crowding and Lack of Privacy Score Figure 4: Subjective crowding per household size

The movement patterns of the eight households that

were indirectly observed were then mapped in order to

create another point of comparison. It can be seen that

movement between the kitchen area and the living/dining

area are significant. There appears to be a kind of

highway running along the kitchen and laundry area.

The different spatial configurations of households were

plotted and plugged in into the DepthMapX program to

analyze them using space syntax method. The visibility

graph analyses (VGAs) present a prediction of movement

pattern wherein the warmer color represents the most

intelligible areas, and therefore more movement. The

isovist polygons represents the visual field from a

particular point within the convex field.
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To check the credibility of the visibility graph analysis by

DepthmapX, the movement mapping and VGAs were

layered to identify parallelism.
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Recommendation

• Movement pattern analysis of a larger research

population would give a better perspective on how

spaces are used. With more time and resources, the

empirical field survey applied on more household will

greatly add to the knowledge on space syntax and

housing space configuration.

• There should be varying floor area requirements

available for different household sizes to accommodate

varying crowding thresholds.

• A flexible housing design should be prioritized as

residents have changing needs for privacy.

• Housing design should consider social, economic,

cultural, and environmental factors in order to create

sustainable and flexible housing that could support the

changing needs of its users.

• The design should strictly minimize cost on more

flexible details in order to maximize the efficiency of

elements with greater health impact.

• Materials should be more defined in order to have a

grasp of the reality of budget constraints that greatly

affect housing programs in the country.

• Doing a comprehensive cost analysis of the housing

design would increase the viability of this project and

therefore justify the larger housing units

Moreover, using the composition-based classification of

housing, the observed housing unit can be divided into

three zones – private, social, and support. The access

between the separated bathroom and bedroom is

disrupted by the movement from the social zone and

support zone in the current configuration as shown in

Figure 5.

Figure 5: Composition-based classification of housing

Conclusion

• Currently, the housing design models provided by

the NHA fails majority of the crowding indexes from

various standards except under the National Building

Code’s air space for interior spaces which does not

necessarily reflect a standard crowding index.

• Residents have changing needs for privacy that

varies throughout the day and throughout the life cycle

of a shelter.

• Space syntax analysis generates an accurate

prediction of user movement within a space regardless

of culture. Therefore, it is helpful in creating an efficient

design that ensures a good balance between privacy

and social interaction


