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ABstract. This paper researches daily household activities and
use of space at low cost apartments in Surabaya, Indonesia. In-depth
interviews on where & how much space required for activities were
done. Functionality is assessed by standards and classified as highly,
functional, less, and non-functional. Findings: 13 of 14 apartments
have open floor plans with no fixed partitioning; 70% families tend
to separate private from the more public space; families entertain,
eat, iron, play, work and relax while watching TV in the more public
space of multi-functional zone in the unit. Units are concluded
less sufficient especially for multi-functional and toilet spaces.
It is recommended that unit area of 18 m? be discontinued. To be
functional, developed unit should be at least 32 m?.

Keyworps: functionality, low cost apartments, users’ activities,
Surabaya, sustainability.

Presently, housing studies focus on sustainability worldwide.
To be sustainable, a house should be more than a physical
structure to people, it should be a home. Yet, the way home is
defined varies considerably throughout literature and between
individuals [4]. Home is defined as a social environment that
depends on time or the impression of time and is represented by a
personalized physical environment, such as a house that nurtures
the attachment of meaning [9]. In this sense, a house is a physical
structure that fulfills lower level needs such as protection from
weather and intrusion, but the home will also fulfill higher-level
needs, i.e. fulfilling one’s ideals and values or creation of positive
memories [1].

Recent research underpins that a better match between
buildings and users’ real needs will determine functionality and
will influence the users’ satisfaction. The inhabitants thus might
be longer satisfied with the building, which leads to a higher
level of durability of the building. There should be a capability
amongst the stakeholders in the construction industry to meet the
inhabitants’ requirements. This capability refers to the ability to
understand and translate the language in which the requirements are
expressed by the users into that of the suppliers in the construction
industry. In conclusion, to be functional and sustainable, a house
should not act only as a dwelling but more as home. The designs
and building systems should meet the users’ requirements.

A lack of functionality is caused by insufficiency of dwelling
space. Despite the wealth of studies on housing, also in tropical
developing countries, literature study findings necessitate to
echo. Priemus [3] stated that “there were too many theories
and a lack of empirical evidence, an uneasy perspective for
housing research”. Social housing in the world showed a large
uniformity in spatial arrangement of houses. They cannot easily
be adapted to the requirements of individual households. This
research particularly focuses on the functionality of low cost
apartment space design. The main aim is to gain knowledge and
understanding of particular users’ demands for functionality of
the space design. Functionality in this research means whether
the activities of users held within the units can take place in a
proper manner. More specifically, this research investigates
whether the design of the apartment provides sufficient space for
users to carry out their daily household activities.

1. METHODOLOGY

Voordt et al [16] states that functionality of a building refers
to the extent, to which domestic activities are supported by the
amount and form of space, and spatial relationship between
rooms. Also, World Building Design Guide (WBDG) [17] and
West Beverly N. [14] reveal that functionality of buildings
refers to adequacy of space design and room dimensions to
allow occupants to carry out their daily activities. The demands
of users for space can be determined by investigating the users’
activities (Manning [15] and Voordt et al [16]). Accordingly, the
functionality of the space design can be assessed by checking
whether the space size for conducting a particular activity meets
the minimum standards. Most scholars in previous studies
on apartment space design (e.g. by Demirkan and Kutlusoy
[8]; Saarikangas [11]; Breitbart [7] and Minami [10]) have
acknowledged the importance of users’ characteristics since
these have impact on their activities and thus on their particular
space demands. These viewpoints has led to the application of
activity based approach in this research, thereby taking into
account the users’ characteristics that determine the activities
and resulting space demand.
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Fig. 1. Demands for space designs are approached through users’ activities influenced by users’ characteristics.
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Based on the theoretical framework (Figure 1), research
instruments have been developed by finding a list of household
activities carried out by the users of low cost apartments in
Surabaya, Indonesia, in the daily life. This has been done by
investigating literature, as well as consulting and discussing
it with experts in the fields. This list has been used to prepare
questionnaires for data collection. The data required in this
research is obtained by questionnaires and the in-depth interviews.
300 respondents of 14 building population, 21 households in each
apartment block, are taken as samples. The data collected in the
field survey includes the information on where and how much
space is required for doing each activity; basic characteristics of
user population; and space design of the 14 apartment buildings
by interviewing and obtaining the drawings from local authorities.
All data of plans are (re-)drawn and processed by using CAD.
Processing of the remaining data is carried out by using Excel.

II. RESuLTS

The Standard Requirements. The functionality in this paper
is assessed by comparing the space area used in the existing
plan to the standard requirement in literature. In selecting the
available literature, the dominant household member resulted
in this research guides. Therefore 4 people as the nominating
household member is being the key. This dominant household
member that assumed to be 2 parents and 2 children is used in
choosing which house type to be taken as the comparison. The
most local requirements are prioritized. Therefore, the standard
of Indonesia, released by Pusat Penelitian dan Pengembangan
PU (Development and Research Center, Public Works) 1984 in
Table 1, is applied. All spaces referred and listed below are those
applied to 4 people, the dominant household member.

TABLE 1
NATIONAL STANDARD OF HOUSE SPACES FOR 4 PEOPLE CONSISTS OF 2 PARENTS AND
2 CHILDREN. SOURCE: BOARD OF RESEARCH AND DEVELOPMENT, PUBLIC WORKS

INDONESIA.

Space Area (m?)
1 House in Indonesia for 4 people 48
2 Sitting + Dining (Living room) 13.6
3 Sleeping (master bedroom) 9.3

Sleeping (one double bedroom) 9
4 Kitchen 4
5 Bathroom (toilet) & WC 2.52
6 Washing 3
7 Ironing 3

The standard space area for the whole unit is that for grounded
individual house, instead of apartment unit. The standard house
area covers its own fixed living-room, bedroom, dining-room,
kitchen, bathroom, and storage, for 2 parents and 2 children. While
the units assessed are mostly open plan apartments, in which
activities are mixed with each other in unit zones, particularly
in multi-functional zone. Thus, this Indonesian standard is less
comparable for the whole unit. That is why a different standard
for apartment is needed. The international apartment guidelines
by ACT [13] describe that minimum standard for studio apartment
is 40 sqm.
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The Apartment Floor Plans. In order to enable analysis
and ease comparability to available standard requirements, it
is necessary to group the collected unit floor plans into smaller
groups. Amongst 14 apartment buildings, there is only one with
fixed partitioning in its floor plan. Mostly, the existing units of
low cost apartments in Surabaya, 13 out of 14, are designed
in open plan. It means that in selecting the standard reference,
they are considered to be studio. More specifically, the units
are classified into four patterns: (1) Fixed plan with one fixed
bedroom and individual toilet, pantry, and balcony; (2) Open
plan with collectively provided toilet and pantry; (3) Units with
private toilet and pantry, some of which have their toilet and
pantry located outside or at the balcony, and (4) Units with toilet
and pantry inside as they have no balcony.

To facilitate the evaluation of functionality, the floor-plans
were subdivided into zones. Each particular zone facilitates
several household activities, which by this research were found
to be dominant activities, taking place in the zone. This zoning
is necessary since standard requirements for different spaces in
the floor-plan are indicated by their aggregated functional space
in literature instead of space for each activity. For instance, it is
easier to find references for space requirements such as for living-
room, dining-room, and bedroom then for drying, eating, praying
etc. Therefore, zoning of classified unit plans that divide units
into multi-function, kitchen, toilet, and balcony zones, is derived.

TABLE 2
AVERAGE AREA OF EXISTING (UNIT) ZONES / SPACES.

Units Zone Area

llzi‘;::sg Zone Average Max Min
300 Whole unit 23.1 m2 32 19.2
300 Multi-function 17.7 m2 235 152
195 Balcony 2.6 m2 4.5 1.2
126 Kitchen 2.6 m2 4 1.5
195 Toilet 2.6 m2 3.5 2

The Floor Plan Spaces. As presented in the previous
paragraph, not all units have balconies. Identically, not all units
have kitchens and toilets, therefore in averaging the space area,
the count of column member (unit having zones) is important.
Moreover, area data of maximum and minimum are essential too
especially for the assessment, in which, when average area is less
functional to meet the standard, the maximum area may meet it.
The average, maximum, and minimum space areas of those zones
are listed in Table 2.

The average space area of each zone in Table 2 should manage
to include all the use of space of its activity loads, each of which is
averaged by calculating the plot area pointed by users indicating
where and how much space is used. The data of average use of
space in Table 3 below is applied to the assessing process, as the
existing zone, to be compared to the standardized space, should
be fulfilled with this use of space. That is why averaging the area
of space use of each activity is obliged.

Daily Household Activities. One of the most important data
collected in this research is related to the place, where each activity
is carried out by the user. Result of excel process that indicates
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TABLE 3 600
RESULTS OF AVERAGE USE OF SPACE OF EACH ACTIVITY.
Activity Average area P — P .
A Washing 147 f - 1 i
B Drying 1.65 § g|i mome | MuLT | omoxe 1|
¢ [ironng Lt § 0| gumc, FUNCTION | s | G
D Storing-1 0.75 ' ! | i
F Cooking 222 ‘---ﬁ-f’ ‘~—K__w’
G Eating 2.92 _ —
H Dishwashing 1.57 / “,
I Storing-2 1.34 COMPARABLE TO COMPARABLE TD
T Bathing 24 LIVING-ROOM BED-ROOM
K Sleeping 457 Fig. 2. Hypothetical division of multi-functional zone into more public and more
L Praying 1.95 private sub-zones.
M Studying 4.1
N Child-caring 392 The hypothetical division has to support the activity loads
o) Storing-3 138 of multi-functional zone, as listed in Table 4. By further data
P TV-watching 385 processing, dominant activities, taking place in each sub-zone,
Q Relaxing 3 then are indicated. Although they are subdivided, these sub-zones
R Playing 391 TABLE 5
S Entertaining 347 ACTIVITY LOADS OF MULTI-FUNCTIONAL SUB-ZONES COMPARABLE TO THE LIVING-ROOM
T Storing-4 1.07 AND BEDROOM.
the dominant activities taken place in each zone, considered to be The more public sub-zone The more private sub-zone
activity loads in Table 4 below, shows that multi-functional zone o )
accommodates the most activities, by having 12 activities, in 1. Entertaining Comparable | 1. Slecping
which kitchen only facilitates 3, toilet 3, and balcony 5 activities. 2. Eating to the 2. Relaxing
3. TV-watching living-room | 3. Praying Comparable
TABLE 4 4. Ironing (sitting 4. Studying to bedroom
ACTIVITY LOADS OF EACH ZONE. 5. Playing and dining | 5. Storing-2
Multi-Functional Kitchen . Balcony 6. Storing-4 room) 6. Storing-3
zone zone Toilet zone zone
] are interrelated closely. The activity loads of each sub-zone is
I Iror'nng determined as listed in the following Table 5.
2. Eating Furniture and Appliances. In the arrangement of existing unit
3. Storing-2 plans, a set of furniture or equipment and appliances are involved
4. Sleeping 1. Drying in the space design. In the assessment phase, furniture applied to
5. Praying 1. Cooking | - Washing 2. Storing-1 the existing unit is at least comparable to the one involved in the
6. Studying 2. Dish- 2. Storing-1 3. Cooking standard. Dominant furniture and appliances are those used in
7. Child-caring washing | Bathing 4. Dish- >3 activities, indicated as the most basic furniture & means that
8. Storing-3 3. Storing-2 washing should be at least available in low cost apartment units.
9. TV-watching 5. Storing-2
10. Relaxing TABLE 6
11. Entertaining THE USE OF DOMINANT FURNITURE IN ACTIVITIES.
12. Storing-4 Total activities Furniture
3 Table
. . . 5 Bucket
From Table 4, kitchen and toilet are zones that directly have
comparable standardized spaces (Table 1). On the contrary, 4 Rack
multi-functional zone needs further steps to be comparable to 4 Cupboard
the available standard spaces. One of findings in this research 7 Bed
indicates the tendency that most respondents i.e. 70% families 13 Mattress
separate their private spaces from the more public spaces, in 7 Fan
which, 51% use cupboard, 19% - partitions, 18% — curtains, 4 TV set
and the rest 12% use others (walls) as the separator. This finding 6 Water
suggests subdivision of multi-functional zone that divides it into 5 Sewer
the more public and more private sub-zones. 11 Electricity
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Fig. 3-5. Mattress as the multi-use furniture in low cost apartments.

IIT. ANALYSIS

Functionality in this research is assessed in % by considering
its capability in approaching the standard. The whole unit and
zones of low cost apartments are therefore judged as highly
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functional when they meet the standard or more than 100% of
standard requirement. They are scored functional when they
reach 80% to 100%. Less functional is given when achievement
is 60%—-80%, and they are considered not functional when only
manage to meet <60% standard requirement. Functionality in
this research is assessed by comparing either the average existing
space (Table 2) or the zone area (Table 4 and 5) that is derived
from total average use of space of activities included as loads
(Table 3), to that space requirements are referred by standards
(Table 1).

Functionality Assessment of the Whole Unit. The whole
unit space is judged as not functional when assessed by using the
national standard, as it is the standard for the individual housing.
Even, when using the ACT apartment standard, the average
existing unit area is still far below 40 sqm, the standard for studio
apartment. When max area of 32 sqm is applied, the judgment
moved closer to the standard, by reaching 80% of meeting
capability.

Functionality Assessment of Kitchen. The activities in the
existing kitchen are cooking, dishwashing, and storing-2 (Table 4)
that are all exactly the same as those in the standardized kitchen.
Thus, no deviation at all in this assessment, they are definitely
comparable. The result of comparison of average existing kitchen
is just functional. However, when the compared space is the
kitchen zone, the functionality increased to highly functional.

Functionality Assessment of Toilet. According to Table 4,
besides bathing, the toilet should also facilitate the conduction
of traditional washing and storing-1. For storing-1, it would be
no big deal as it can be provided on the wall side above, by no
particular additional space required. Yet, for washing, space area
of 3 sqm should suffice this activity. To be fair, the toilet should
be compared with the area of bathroom + washing area that even
the maximum existing reached only 63% achievement, therefore
judged as less functional. When the compared space is toilet
zone, the capability increased to 84% by obtaining functional
judgment.

Functionality Assessment of Multi-functional Zone. Since
ironing is not included in the standardized living-room in the
assessment, the standard space for living-room should be added
by space for ironing. The result showed not functional for
judgment of existing, but highly functional by 115% for the more
public sub-zone and functional by 89% for the more private sub-
zone. When the standard space is added by the ironing space, the
judgment for more public sub-zone of multi-functional zone is no
longer highly functional, but just functional, by achieving 95%
capability.

Functionality Assessment of Balcony. Balcony is important
in an apartment, as it is the only possible outdoor space in non-
individual dwelling. The activity loads of balcony in this research,
listed in Table 4, are drying, storing-1, cooking, dish-washing,
and storing-2. Except drying, all the rest of loads are conducted in
the other zones i.e. storing-1 is conducted in the toilet, while the
other three activities: cooking, dishwashing and storing-2, take
place in the kitchen zone. Users prioritize balcony as the drying
place. Yet, it is difficult to find a suitable standard to refer to.
Therefore, in this paper the balcony is not assessed as comparable
space is not found.
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Fig. 6-9. Drying place reality existed at low cost apartments in Surabaya.

CONCLUSIONS

When the maximum of whole unit space area of 32 sqm is
compared to studio apartment, the judgment can be functional. It
means that to be more sustainable, the space area of unit plans in
Surabaya deserves to be enlarged to approach the standard in order
to prolong the life time. The government has shown increment of
unit area in the development of low cost apartments since 1985.
In the earliest period of 1990s, unit space area of Sombo, Simo,
Dupak, and Penjar-1 was only 18 sqm (Silas, 1990). Toilets and
kitchens were provided collectively outside the units. Yet the later
built low cost apartments were designed in a larger area, i.e. 21,
24, and the unit area of Gunungsari as the newest apartment, was
32 sqm. Thus, the government has the intention to keep enlarging
the unit area to meet standard requirement. Moreover, intension
to improve service is also seen, by no longer providing kitchens
and toilets collectively, but privately, which, in fact, is more
favorable by residents.

For kitchen zone, there is no significant weakness regarding
space area provided. For toilet zone, space requirement should
share the space for washing, since most respondents do the
washing activity traditionally at this zone.

For multi-functional zone, assessment of average and max
existing area result in not functional and less functional.
Assessment of the zone is divided into public and private sub-
zones. Although the judgment is highly for the former, and
functional for the latter, both of them have the consequences. The
public sub-zone has 5 active activities that may occur in the same
space. 4 of them can take place at the same time, but not ironing.
They have to remove all ironing items when suddenly they
have guests to entertain. Otherwise they have to share space. In
standard, there is no ironing activity in the living-room. Space for
ironing is provided separately, which according to Table 1 requires
3 sqm for its own, by which it turns this sub-zone no longer highly
functional. As respondents have become accustomed to adapt
their activities to the existing space, everything is manageable.

The private sub-zone, which has 4 active activities, has almost
the same inclusive activities as those standardized. Both of them
prepare spaces for sleeping and relaxing by providing a bed. Yet,
beds in this research are mostly just mattresses directly put on
the floor instead of on a bed case like that in standard. This bed is
not only for sleeping and relaxing, but also for studying and even
praying. Most household members require no particular study
table including chair for studying, reading or doing homework.
As listed in dominant furniture (Table 6), it is seen how high in
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frequency the use of mattress is. The only difference is that the
private sub-zone should provide not only storing-3 that deals
with clothes, sheets, and similar, but also storing-2 that deals
with food. In fact, bedroom in standard includes only a wardrobe.
Multi-functional zone in low cost apartments in Surabaya requires
no particular dining space, as residents have storage for food in
private sub-zone and eating place in public sub-zone.

For the balcony, it is assumed that the drying space, which is
located in the balcony, can be arranged by the determination of
its depth influenced by the consideration of how many lines in the
drying system are needed, plus some 60 to 90 centimeters for the
human movement and circulation.

In conclusion, the space design provided by the government is
basically less sufficient but they are acceptable. This acceptance
is not purely because of the sufficiency of space provided, but
primarily due to the creativity of residents, as well as the adapting
capability of users in meeting the space existed to their needs. The
simplest example can be presented is related to the functionality
of zone spaces, which always are better than that of the existing
spaces, and the major use of mattresses is considered to be multi-
functional. Residents use mattresses for various activities, not
only for sleeping and relaxing, but also for entertaining, eating,
TV-watching, ironing, playing, praying, and studying; thus,
they can reduce and save the space required. Moreover, when
it is possible, they construct mezzanine, extend the balcony, and
occupy corridor to extend the space.

Functionality especially the adequacy of space size is really
relevant and essential in realizing the sustainability of low cost
apartments in Surabaya as this enables residents to live properly
and attracts them to stay longer and happier. To improve the
functionality, the government has to consider the real daily
activities and meet the standard required. The space design
seemed not taken into account the users’ activities especially
the consideration of how and where the users wash, iron, and
dry clothes particularly when there is no balcony. The smallest
units which areas are 18 m2 proved inadequacy and inhumane
particularly when occupied by more than 4 members, therefore
advised to be discontinued. Inhabitants so far by pressure managed
to accept the existing space and adapt their space demands to the
space provided. Yet, too big space shortage i.e. when occupancy
is more than 4, may result in inhumane living, slum impression,
and occupation of public space such as the corridor. Accordingly,
continuation of largest units which area is 32 m2 is recommended,
even larger if possible, in order to approach the standard.
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