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Abstract
Joglo and Limasan are traditional Javanese architecture structures and the most preferred
vernacular dwellings in Java. These houses spread to other areas through Central Java and
the Yogyakarta Province of Indonesia. Given the local characteristics, the architecture of these
structures is not merely identical in some aspects but is also based on the people and the
natural environment. This study examines how environmental synchronization related to
vernacular sustainability can be achieved based on the regional diversity between Joglo and
Limasan in Central Java for contemporary custom. The architectural features of form, size,
orientation, materials, and openings from samples of 10 areas in rural Central Java are
compared to discover their distinctive sustainability methods. This study aims to prove the
capability of the Javanese to synchronize their house in various ways. The reasons behind such
synchronization are explored from both natural and social aspects to gain an enhanced
understanding of the disparity in vernacular architecture in relation with the environment.
Results indicate that within the same category, houses in each area show their indigenous
architecture as result of synchronization with the local nature and the social circumstances of
the people.
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1. Introduction

Javanese traditional architecture is classified according to
roof forms known as Joglo, Limasan, Kampung, Panggang-
pe, and Tajug (Dakung, 1981; Ismunandar, 1993). The Joglo
and Limasan houses are the main preferences and are still
utilized to some degree in urban and rural areas in Central
Java, Yogyakarta, to the East Java Provinces. Although these
two architecture types come from the same root (Idham and
Aksugur, 2006), their architectural association significantly
differs (Figure 1). The top preference is Joglo followed by
Limasan. The Javanese commonly perceive Joglo as a
masterpiece of traditional Javanese architecture and con-
sider it sacred in Java. For those who prefer an extra
spacious place, Limasan is preferable because a house
extension with the Limasan is relatively accessible com-
pared to other forms. Other types are less desirable because
the traditional building form of Kampung is recognized as
belonging to the lowest social class in Java. Kampung is also
commonly used for contemporary-style houses without or
less local values. Panggang-pe is utilized mostly for non-
permanent buildings, while Tajug is mainly used for religious
buildings. Hence, this study focuses on the two most
common forms of Javanese houses, Joglo and Limasan
(Figure 1).

The Javanese have resided in Joglo and Limasan houses as
part of their essential tradition, either in the palace's
neighborhood as traditional architecture or in rural areas
as vernacular dwelling with differing levels of quality. They
associate the traditional Joglo and Limasan with the high
social status of the nobility or those who hold an essential
position in society, such as the royal family or Priyayi.
Owners tend to fix and maintain the status of such houses as
a social symbol, and they keep it as culturally original as
possible to retain its perfection (Rashid and Ara, 2015).
Figure 1 Primary traditional f
Hence, improvisations and alterations are limited and
undesirable. Most scholars study traditional Javanese archi-
tecture by examining the original traditional pattern in
well-defined spots, such as Javanese palaces and areas
belonging to nobility surrounding the strong traditional
neighborhood, instead of examining the ordinary housing
prevalent in rural areas (Dakung, 1981; Ismunandar, 1993;
Santosa, 2000). These traditional houses tend to be sacred
and static, and preservation is needed to protect their
original forms and values.

By contrast, vernacular dwellings freely evolve according
to the people and nature. Such dwellings should be con-
sidered and proposed as suitable patterns for modern
architecture even if they fail to maintain a distinctive
identity. Vernacular dwellings also experience remarkable
modifications in history to cope with their context (Mazraeh
and Pazhouhanfar, 2018). The term “vernacular” is distin-
guished in Javanese architecture because it has greater
correlation to the people and their development rather than
being a restricted form of the traditional houses regarded as
“original.” The study of vernacular architecture is critical
given that more than 800 million dwellings are vernacular
(Oliver, 1997), and this number increases through time.
However, vernacular houses, which have a stronger connec-
tion to ordinary people's daily living, are mostly ignored and
considered less compared to traditional architecture.
Accordingly, investigating the various vernacular ways of
environmental synchronization within the Javanese context
is urgently needed to maintain the sustainability of such
methods for future development.

The long history of Javanese vernacular architecture
dates back to the 9th century (Idham, 2017) when Javanese
houses were included in many temple reliefs. With the long
process of trial and error, people continued learning, and
the maturation of their dwelling was achieved according to
orms of Javanese buildings.



319Javanese Vernacular Architecture and Environmental Synchronization
their social and natural contexts. Environmental sustain-
ability issues of the houses undoubtedly occur given such
long continuous improvement, and those problems should
be addressed. The development of vernacular architecture
is affected by both natural and social aspects in a given
time. Thus, Javanese vernacular houses transform the static
tradition to become more flexible through many adjust-
ments in certain architectural aspects. Although Rapoport
(2005) argued that the vernacular is the local or regional
dialect of a building's architecture which is not readily
altered by new technology, the development of the houses
cannot be separated from the people’s modernized way of
life through some alterations. Unfortunately, housing mod-
ernization might turn to either the positive or negative
direction. People and nature behave in such a manner that
development may even have fatal results. For instance, the
change in the view on building materials, such as the brick
wall arising from modifications in the construction of
Javanese houses, is a negative direction because such a
wall reduces standability from an earthquake (Idham and
Mohd, 2018).

Furthermore, contemporary dwellings in Java slowly
replace traditional houses for practical reasons related to
either their affordability or flexibility. As Joglo and Limasan
entail higher costs because of their expensive wooden
construction and larger space given their size, compacted
brick houses seem to be a rational alternative. Such
development started in the urban zone but spread in the
rural areas. User safety is at risk under earthquake condi-
tions because the built quality of a brick house is low. Using
non-local resources will cause the deterioration of the
synchronization of people and nature. Modern applications,
such as low-cost and lightweight metal construction to
supplant light timber materials, also generate another
problem in terms of thermal comfort. As indoor air tem-
perature increases, mechanical solutions represent the
most prevalent option for solving this concern. In turn, such
solutions involve considerable energy use. Mass housing
using materials produced from thousands of miles away is
unsustainable and threatens the local cultural value (Zhai
and Previtali, 2010). Modern development by replacing
vernacular architecture is going to weaken environmental
sustainability.

To maintain the unique values of the environmental
synchronization of Javanese houses, a study on the verna-
cular architecture and its development related to sustain-
ability issues in Java is critical. Thus, clear up-to-date
information about the various houses in different regions
is needed so that appropriate involvement may be provided
for future improvements in architectural sustainability.
Participation from stakeholders can be obtained if such
information on the houses and their development in each
area is available. Local climate, resources, tradition, and
culture are the most significant factors for examining the
architecture. The vernacular house is a sign or language of
culture that communicates the need of the people, their
characteristics, and the surrounding nature that altogether
shape this dwelling in the contemporary context. Using the
various characteristics of the people and the nature of Java,
this study examines how the vernacular Joglo and Limasan
diverged from original traditional houses and from each
other in dealing with environmental synchronization.
2. Study area

Regional variation exists among Javanese vernacular houses
according to geographical location. To capture their respec-
tive details, this study focuses on rural regions in Central
Java and the Yogyakarta provinces, where Yogyakarta and
Surakarta are the centers of Javanese culture (Ronald,
1988). The selected areas are considered to have a sig-
nificant distinction between the houses, not only because of
the natural and physical diversification but also the tradi-
tion and sociocultural characteristics of the people.
2.1. The Javanese and their social system

The Javanese are people who inhabit the central to eastern
parts of Java Island. In general, they enjoy simple peasant
daily living which flourished through Islam, the formal
religion that characterizes their life. However, some of
them observe Islam in diverse ways as influenced by local
beliefs. Islamic influence, income, and employment collec-
tively determine social diversification in Java. In the 1960s,
Clifford Geertz (1960) classified Javanese society into three
types; Abangan, Santri, and Priyayi. Although mostly Mus-
lim, the Abangan relate to animistic and rural aspects, the
Santri identify with Islamic life and market, and the Priyayi
are known for syncretism or are government employees
(Kistanto, 2006; Simanjutak et al., 2006). This classification
is distorted according to the social and economic develop-
ment in Java. Nevertheless, the traces of this cultural
divergence still exist in the present.

The Javanese spatial system has centralized the country,
with the Sultan Palace as the capital town or heartland, which
is surrounded by Negaragung or hinterland region and the outer
remote area called Mancanegara or “foreign country” (Kartono,
2005). The outer remote area remains part of the country, even
though the older Javanese authority literally named it as
foreign country. The Republic’s pre-independent period exposed
the said area to other cultures. The outer places, especially the
northern coastal regions, have dealt intensively with incoming
foreigners from different civilizations.

To this day, the cultural authority of the sultanate still
strongly influences tradition. It minimizes outside disturbance
and preserves the local culture. Thus, people in the Negar-
agung have a higher chance of maintaining tradition compared
to those in the Mancanegara. Most of the Priyayi live in the
capital and have a rigid tradition because they mostly stay in
the city close to the Sultan’s palace as the center of culture.
Neo Priyayi, which emerged from newly educated and pros-
perous people in the cities, are excluded from the analysis in
this study because they mostly inhabit fixed traditional houses
instead of vernacular dwellings.

Negaragung is the rural area surrounding the cities of
Yogyakarta and Surakarta. Sleman and Bantul represent the
hinterland of Yogyakarta, while Klaten and Sragen are their
counterparts in Surakarta. Kulon Progo is still considered
part of the Negaragung although its location on the southern
coast is slightly far away. The Abangan who live in this
central rural area to the southern seashore of central Java
are relatively isolated.

Conversely, the northern coastal people, among which
the Santri predominate, are more open culturally because



Figure 2 Average yearly expenditure of the areas (BPS, 2015).
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merchants from China, Middle East, and Europe occupied
the territory starting in the 19th century. Consequently, the
people there are more prosperous than others (Suprapti
et al., 2014). In recent times, land fertility has become
essential because peasants depend on farming activities and
it resolves local prosperity levels. Among the 10 areas
studied, the hinterlands of Sleman and Bantul are the most
prosperous, followed by Pati in the north coastal area.
Kebumen and Grobogan, as remote inland territories, have
median economic levels. Sragen, Demak, and Kulon Progo,
which are remote inland areas in the northern coastal and
southern shore, have the lowest incomes (Figure 2).

2.2. Climatic factors in Java

In general, the Indonesian archipelago tends to have
climatic disparity according to the west–east axis. The area
is relatively drier toward the east, with higher temperature,
less rainfall (precipitation), and less relative humidity (RH).
However, for a smaller area such as central Java, the land–
sea exposure affects the regional climatic disparity more
rather than its position in the west–east axis. Central Java
has a slightly different local climate than other regions
because of the island's interior-seaside natural variation.

The climatic condition in Java is mostly beyond the
comfort zone according to the psychrometric
chart (Figure 3). Temperature is not the central feature
Figure 3 Yogyakarta climatic data, air discomfort problem, an
considered to have the foremost significant effect on
thermal comfort but rather humidity. At the end of the
dry season and the beginning of the rainy season (August to
October), temperature and humidity are usually at max-
imum levels, thus causing discomfort. Appropriate passive
cooling to achieve air comfort entails the retention of sun
radiation and the promotion of air ventilation. Roof and
shading constitute the essential elements for reducing solar
heat, while openings and interior space arrangement are
needed for air movement. Inland areas tend to have higher
maximum RH compared to the coastal regions, and the
breeze weakens upon approaching the interior of the island,
making inland areas prone to air discomfort problems in
contrast to coastal regions. Therefore, building envelopes
related to architectural aspects, such as building form, size,
orientation, materials, and openings, are crucial factors for
the acclimatization of houses.

Rapoport (2005) argues that including dwelling as a way of
life is almost an anticlimactic answer because it tends instead
to be affected by economic activity. However, in this current
study on vernacular dwelling, climatic acclimatization signs
are easily traced in the houses. Natural conditions directly
alter the architecture of the houses. The sample gathered
indicates that Joglo and Limasan do not correspond to each
other in terms of house size because one can be bigger or
smaller. Although Joglo is the most preferred Javanese house,
it is not always the most prominent house. More significant
spaces are needed to have ideal acclimatization of the houses
to pursue thermal comfort from the climate. When consider-
able area and high rooms are utilized, air comfort can be
achieved through the stack effect principle, wherein hot air
rises above the occupants and cold air goes down (Idham and
Aksugur, 2006). Openings are crucial to invite fresh air to
dispel the humid air inside. The orientation of the house is also
vital to direct doors and windows toward the wind breeze.
Material usage, especially for the building envelope, affects
air circulation by opening possibilities through the walls and
the roof (permeable building skin).
d appropriate cooling strategies (Idham and Aksugur, 2006).
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2.3. Vernacular architecture population

The areas of Yogyakarta and Central Java Provinces exhibit
the variation of the Javanese spatial system, its develop-
ment, its people, and natural environment. The visited
places were selected according to the availability of
vernacular houses, ranging from the hinterland to the
remote areas, to examine the effect of proximity to the
center of tradition (Yogyakarta and Surakarta King’s
palaces). The heartland zone, which is in the urban region,
is excluded because the vernacular dwelling is not expected
from the city in this study. Although the east–west axis
provides climatic variation in Indonesia, its impact on parts
of Central Java Island is less significant. Instead, natural
characteristics distinguish areas from the inland to coastal
areas both for southern and northern territories. This study
is also more concerned about the social south–north differ-
ences rather than those of the east–west axis because the
coastal and inland locations have significantly different
impacts on civilization through history. External influences
have affected northern coastal Java for centuries ever since
foreign visitors arrived for trading and introduced several
different cultures. Conversely, the inland area was pre-
served by local tradition given its proximity to the center of
the Javanese Kingdom. The island was culturally isolated
and thus more freely evolved from southern to northern or
from inland to coastal region. Sample populations were
taken from central Java, as shown in Figure 4.
3. Method

To address the diversity of Javanese vernacular dwellings and
their environmental synchronization, 90 buildings of the Joglo
and Limasan types were selected from 10 areas in the Central
Java and Yogyakarta Provinces. Samples were chosen to
analyze the synchronization on the basis of the people and
nature (Table 1). The social contexts were studied to under-
stand the housing preferences related to the building form and
quality of the dwellings. The variation and uniqueness of the
houses were extracted from the evaluation by concentrating
on building characteristics and diversities affected by the
houses' architectural form, size, orientation, building
Figure 4 Map of Java and the
materials, and openings for each area. The key factors of
thermal comfort as appropriate cooling strategies in the
psychrometric chart were utilized to examine the environ-
mental synchronization of the houses.

To represent the actual condition of the spread of the
houses, the observations conducted focused on the main
streets where the samples of the population were readily
observed. Chosen examples were photographed from the
field study and analyzed based on their social aspects and
nature. Conclusions were drawn from their similarities and
disparities. As the study aimed to highlight vernacular
housing, samples were examined qualitatively. Although
this work did not intend to represent all of the population,
a comparison of vernacular architecture was made using the
full range of the areas and the reasons behind the observed
differences.

The dwellings from Kebumen and Kulon Progo represent
the sample of the southern coastal area while those from
Demak and Tayu Pati are from the northern seaside terri-
tory. Sleman and Imogiri-Bantul stand for the southern
inland, Klaten and Sragen for the center inland, and
Grobogan and the Muria Pati regencies for the northern
inland. Areas which have proximity to the center of tradi-
tion or the hinterland include Sleman and Imogori Bantul for
the Yogyakarta Sultanate, and Klaten and Sragen for Sur-
akarta Sunanate. Sample houses were chosen randomly in
the spots where vernacular dwellings were seen perceived
from the main streets in the area for factual visibility of the
house distribution.

4. Findings and discussion

Vernacular houses Joglo and Limasan still exist in some
places in the inland and coastal areas stretching from
the southern to northern part of the island. Although
they are the predominant house population in Central
Java and Yogyakarta, outside the palaces’ neighborhood
they spread on the side of some major streets between
the cities in the hinterland (Negaragung) and outer zones
(Mancanegara). Many Javanese in these remote areas
still prefer to build their homes of these types rather
than others, including contemporary architecture, for
functional, social, cultural, and nature-related reasons.
location of sample spots.



Table 1 Ten areas of the sampled Javanese vernacular houses.

No Location Coastal Inland Hinterland

South North South Center North Yogyakarta Surakarta

1 Kebumen ✓

2 Kulon Progo ✓

3 Demak ✓

4 Pati (Tayu) ✓

5 Sleman ✓ ✓

6 Bantul (Imogiri) ✓ ✓

7 Klaten ✓ ✓

8 Sragen ✓ ✓

9 Grobogan ✓

10 Pati (Muria) ✓
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The houses are generally functional for processing,
harvesting, and other farming procedures because storage
buildings are limited. Socially, more prosperous owners
would need a bigger house to accommodate their economic
activities. Bigger houses such as Joglo and Limasan thus
represent the social status of the owners from their
achievements in life. The size of gatherings for cultural
and ceremonial events, which are correlated to the size of
the houses, represents a barometer for the status of the
owner and directly gratifies their pride. The Abangan, who
live in the hinterlands or inlands and are associated with
numerous cultural events in the house, tend to have bigger
houses than the Santri, who stay in the outer zones and
have less ritual gatherings. However, house size is not
directly linked to the built quality.

The size, appearance, and quality of houses are based on
the economy, which is affected by the richness and
resources of the land and by other natural aspects, such
as local climate and regional features. Fertile soil with
bountiful harvest and abundant material resources provides
the people with better income in farming than their
neighbors in coastal areas. Direct sunlight protection and
Figure 5 Kebumen Jo
air movement are essential in thermal comfort, which
affects the form and size of the house, roof arrangement,
shading, and opening. The appropriate house structure is
also crucial for earthquake safety.
4.1. Collection of the architectural samples

4.1.1. Architecture of coastal houses
The vernacular coastal house samples were mainly taken
from the south shoreline of Kebumen and Kulon Progo to the
north coast of Demak and Pati. The Kebumen houses spread
on the southwest coast area, the Kulon Progo houses are
scattered on the south coast, the Demak houses are found
north, while the Pati houses rest on the northeastern
coastline of central Java.

4.1.1.1. Kebumen houses. Joglo is more accessible than
Limasan. Owners are mostly farmers with fertile land in the
coast of the Indian Ocean. Most people build relatively
smaller Joglo houses than the ones from other regions, and
the local Joglo is primarily constructed from a combination
of wooden structures and brick walls. They have developed
glo coastal houses.
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the Joglo using a corrugated metal roof in the upper part of
the houses, a feature that is unique in central Java. Instead
of facing the street, most houses face south. Openings are
placed well in both brick and wooden walls (Figure 5). The
south direction, which is affected by the Javanese belief of
respecting the South Sea, provides thermal comfort.
Although the houses are relatively small, air ventilation
through the southern wind breeze guarantees comfort. The
corrugated metal roof on the top of the house, however,
heats the air below without allowing the hot air to escape.

4.1.1.2. Kulon Progo houses. The people are mostly farm-
ers, while some are fishermen. Land in the Indian Ocean’s
shore is relatively fertile. Locals live in either Joglo or
Limasan. The local Joglo houses are more prominent, but
the Limasan houses are smaller than those found in Kebu-
men. Given that wood is abundant, most people constructed
their houses with wood and bamboo instead of with brick
walls. The majority of the houses utilize clay roof tiles with
bamboo construction for low-income owners. Houses gen-
erally face the south direction instead of the street to catch
the breeze. Houses typically have openings placed well in
the front wall and constructed either with wooden planks or
woven bamboo walls (Figure 6). The exciting feature of
wooden or bamboo walls with permeable holes keeps the air
circulation in the house, though some houses are built
without windows. Roofs are largely finished with clay tiles,
which enable the air inside to exit the building. The absence
of windows, however, may create an unhealthy and unplea-
sant interior to the dwellings.

4.1.1.3. Demak houses. Most of the vernacular house users
in Demak tend to favor both Joglo and Limasan for their
dwellings. They build their houses in relatively similar size
to others in the northern coastline and constructed them
with wood and brick walls. In Demak, Joglo is more
significant than Limasan. Although the dwellers are mostly
farmers with less fertile and dry soil and limited wood
Figure 6 Kulon Progo coastal
sources, many of the houses are built entirely of timber.
Openings are provided in the front wall but are rarely
opened, with the houses generally facing the street
(Figure 7). Wind breeze from the north or the Java Sea is
expected to expel the hot air inside, but the house
orientations are not directed to the sea. The Joglo in Demak
seems to depend only on bigger space to circulate air, which
the small Limasan cannot do. The use of brick walls even
contributes to hot air being trapped inside the house.
Accordingly, opening doors and windows are the only
options to reduce the heat.

4.1.1.4. Pati Coastal houses. Many of the Javanese in Pati
constructed smaller dwellings in the coastal area compared
to the other vernacular houses in Java. They built the
Limasan with a wooden structure, brick walls, and a clay
tile roof. The Limasan houses outnumber their Joglo coun-
terparts. Houses commonly face the street and are
equipped with relatively big openings. Occupants are
usually farmers and fishermen, and the area has fertile soil
and the rich resources of the shallow Java Sea (Figure 8). As
the houses are small, the dimension of the openings is
critical to allow fresh air through the interior. Openings are
kept open all day long with a smaller secondary door with
holes and grilled windows in some houses. Achieving com-
fort through the orientation of the house is impractical
because the wind breeze is less significant without a definite
direction.
4.1.2. Architecture of inland houses
The samples represent the rural inland or non-urban regions of
Yogyakarta, such as Sleman and Bantul. For the Surakarta area,
samples are chosen from Klaten and Sragen. Other inland
samples are taken from the northern part of Central Java,
including Grobogan and Muria, as well as Pati for an explicit
comparison from the south (inner inland, nearer to the capital)
and the north (outer remote inland, far from the city center).
Joglo and Limasan houses.



Figure 7 Demak coastal Joglo and Limasan houses.

Figure 8 Pati (Tayu) coastal Limasan and Joglo houses.
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4.1.2.1. Sleman houses. Most of the vernacular house
owners are farmers living in a very fertile landfill in Sleman.
Their Joglo and Limasan houses are bigger than those in
other areas. They constructed the houses entirely by wood
following the primary building structure but later replaced
it with a brick wall for newer buildings. In some cases, they
even alternated the wooden structural system with rein-
forced concrete, which was more frequently done with the
Limasan than with the Joglo. Owners typically oriented
their houses to the south direction with some wide openings
in the front wall, though the houses do not face the street
(Figure 9). The bigger sizes for both Joglo and Limasan and
the south-facing direction of the houses are the most crucial
aspects of the natural synchronization of Sleman houses.
This fact confirms the traces of the Abangan in the
contribution of fertile soil to the synchronization of the
houses with nature. However, the replacement of wooden
walls by brick walls decreased the air exchange in the
houses and further reduced their structural safety from an
earthquake.



Figure 9 Sleman inland Joglo and Limasan houses.

Figure 10 Imogiri inland Joglo houses.
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4.1.2.2. Imogiri-Bantul houses. Many dwellers are farmers
living on very fertile landfill. They built the Joglo with
almost similar sizes to Sleman houses. They still construct
the Joglo and Limasan, even with lower built-quality
construction by utilizing bamboo materials. This finding is
quite interesting because Joglo is traditionally known to
belong to the high economic strata of the Javanese. Their
houses have fewer openings. They orient their dwellings
toward the south direction even when such direction does
not face the street (Figure 10). The bigger Joglo with the
permeable bamboo wall allows the south breeze to pene-
trate to the house. However, the house has less sunlight
because of the absence of windows in the wall. Wooden and
bamboo walls are the correct choices for building safety
under an earthquake.
4.1.2.3. Klaten houses. The residents are mostly farmers
living in fertile land but with less ownership. Many of them
constructed relatively smaller vernacular houses compared to
those in Sleman and Imogiri. Limasan outnumber Joglo, with
the materials consisting of the combination of wooden posts
and beams with low-quality brick walls. Bamboo and wooden
walls are rarely utilized. Openings are constructed well
because the walls are commonly made with bricks. Some
houses face the street while others do not (Figure 11). Limasan
houses are smaller but their wide openings are sufficient for
controlling comfort. House orientation is less crucial because
wind breeze is not as significant as in the southern houses.

4.1.2.4. Sragen houses. Some Sragen inhabitants, who are
farmers living with less fertile and dry limestone lands, prefer



Figure 12 Sragen inland Limasan houses.

Figure 11 Klaten inland Limasan Houses.
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Limasan houses over Joglo houses. They mostly utilized com-
pleted wooden construction and rarely used brick walls. Their
houses are more prominent than the others, such as those from
Klaten. The wooden walls usually have no windows. Houses are
typically oriented toward the street (Figure 12). These bigger
Limasan houses are not only needed to process the farming
products but also to circulate more hot air, which is drier than
that in other areas. The use of wooden plank walls without
windows still allows the fresh air inside, but the interior tends
to be dark all day. The door openings seem insufficient to light
the space inside given the wide span of the house.

4.1.2.5. Grobogan houses. Many Grobogan residents are
typically farmers living in less fertile calcareous soil and have
bigger houses similar to other inland dwellings. They chiefly
constructed their houses using timber structural systems and
clay roof tiles. An equivalent number of Joglo and Limasan are
present. Brick and wooden walls usually stand side by side for
the building envelope. Openings are typically big and placed
well on the front wall, which commonly faces the street
(Figure 13). Without a definite significant breeze, these inland
houses depend on bigger spaces inside the house with big
windows. Abundant timber resources have contributed to the
size and quality of the houses, which are bigger and better
compared to those in neighboring Sragen, though both areas
share an inland nature.

4.1.2.6. Pati-Muria houses. Most of the Muria people in Pati’s
inland who occupy vernacular houses are farmers living in very
fertile land. They favor more prominent and spacious houses
compared to the coastal dwellings in Tayu, Pati. They con-
structed their houses with wood structures and brick walls,
preferring Joglo over Limasan. The houses usually face the
street and have relatively wide openings (Figure 14). The
houses utilize the more prominent space to circulate the hot
air inside. Joglo is preferable as it provides the interior space
with a higher room beneath the roof. Openings are placed well
in all sides of the envelope to catch the fresh air from outside.



Figure 13 Grobogan inland Joglo and Limasan houses.

Figure 14 Pati (Muria) inland Joglo and Limasan houses.
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The brick wall is also used in some houses to replace wooden
walls and are accompanied by several big windows to ensure air
ventilation.
4.2. Discussion on architectural distinction

Although modernization has changed the principle of housing
in Java and some earthquakes have destroyed many tradi-
tional and vernacular houses, the inhabitable Joglo and
Limasan remain. The Javanese have utilized these house types
in coastal, inland, southern, and northern areas, regardless of
the economic level and with less consideration of the social
class of the owner. Traces of the older social system Abangan
in the inland area with bigger houses and the Santri in the
northern coastal area with more open and developed dwell-
ings prove the distinction of the architecture. The natural
synchronization of the houses drives the various application of
architectural features. Unfortunately, the government and the
people supplanted many of them with contemporary houses,



Figure 15 Joglo and Limasan section and interior.
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especially in post-earthquake reconstruction, and seemed only
to rely on the latter for earthquake safety without considering
the traditional or vernacular potentials (Idham and Mohd,
2018). It is exciting to note that the Javanese (and also the
Balinese and those in the eastern islands) built their houses on
the ground rather than on stilts like other Indonesian tradi-
tional architecture. The grounded house was a late develop-
ment because all houses illustrated in the temple relics stand
on piles. Safety issues related to an earthquake seemed to
have been considered more by configuring flexible (hinged)
joints on the base of the post and beam wooden frame, which
could not be easily done with pilled house structures with
bigger dimensions on the structural member. Limited timber
resources and the great need for houses in Java compared to
other islands are suspected to have triggered this invention.
RH is less than that in the western areas, and a raised floor is
considered sufficient to decrease RH on a higher elevation.
Thus, the building envelope is crucial to controlling air
comfort.

The vernacular Joglo and Limasan appear to follow the
traditional form and pattern but come in many variations. In
term of size, the inland houses from Sleman, Imogiri Bantul,
Sragen, Grobogan, and Muria Pati are bigger compared to
those in coastal areas, such as the Tayu coastal area of Pati
and Kebumen. Although Joglo is the first architectural
option, it does not always correlate directly to the biggest
and the best built-quality house (Figure 15). Conversely,
Limasan is found in big and small sizes with high and low
quality, correspondingly.

Joglo is the peak of Javanese architecture but is not
always the most prominent structure. Kebumen has the
smallest version of Joglo. Sleman’s Joglo is the biggest,
followed by those of Bantul, Grobogan, Pati, Demak, Kulon
Progo, and Kebumen. In terms of built quality, the Joglo in
Sleman is the best compared to the others in Pati, Grobo-
gan, Kulon Progo, Demak, Kebumen, and Bantul. Limasan is
also preferred and more numerous in almost every region,
especially in Kulon Progo, Sleman, Klaten, Sragen, and the
coastline of Pati. Bigger to smaller Limasan are found in
sequence in Sleman, Sragen, Grobogan, Demak, Klaten,
Kulon Progo, and Pati. Construction quality presented from
best to worst are found in Sleman, Klaten, Pati, Grobogan,
Demak, Sragen, and Kulon Progo. Most Limasan are more
prominent than the other types because they can utilize
more than the four main columns mostly used by Joglo in
the central space. However, in the case of coastal villages, a
smaller Limasan is constructed by using only four central
columns and directly ending with a building envelope
instead (Figure 16).

For material usage, people utilized local resources they
could afford. An entirely wooden house was a typical
construction for older houses. A brick wall was introduced
and replaced the wooden wall while retaining the timber
structural system. Currently, most vernacular houses still
use this combined construction. Bamboo is applied to the
wall together with a low-quality wooden wall in some old
houses either in the coastal or inland areas, such as in
Imogiri, Kulon Progo, and Sragen.

The houses are built with excellently constructed open-
ings by brick walls and some in the wooden walls. Windows
are readily present in the brick walls, but less so in the
wooden walls, and are absent in the bamboo walls. Doors
alternatively function as windows for air circulation and
day-lighting because they are always open as long as the
occupants are inside. Some house owners in Kulon Progo,
Imogiri, and Sragen use wooden walls with fewer windows.

Significant differences were found among the Joglo and
Limasan based on the building's form, size, material usage,
orientation, and openings ( Table 2).
4.2.1. House type diversity based on sociocultural
aspects
Javanese social values and economic reasons affect the
vernacular houses of Joglo or Limasan. In purely traditional
views, Joglo is always related to the high social status of the



Figure 16 Joglo and Limasan based on house sizes.
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owner, yet present findings do not entirely support this
association. Both in inland and coastal regions, vernacular
Joglo houses are found in many sizes of varying quality and
are owned by diverse social classes. This trend is also
observed for Limasan. Although both houses mostly belong
to peasants, more prosperous owners tend to have better-
quality houses regardless of their form. Similar results were
found with both the Abangan and Santri.

The economic status of the owner seems to be associated
directly with the size and built quality of the houses.
Peasants inland or in coastal areas have nonhomogeneous
incomes. Inland farmers mostly occupy broad and fertile
land compared to coastal farmers. As a result, inland houses
are more prominent in size than coastal houses. Bigger
houses are also related to spatial function because they are
needed for storing agricultural harvests. Houses owned by
wealthier people in the coastal areas may be as big as those
of prosperous farmers in the inland regions. However, in
most wealthy areas, such as Sleman, people have houses as
big as the houses owned by those with the least income in
Sragen. Smaller houses are also found in the higher to lower
economic levels, such as in Pati to Kulon Progo. The
economic status of the owner seems to affect the built
quality of the houses rather than their size.

The orientation of the houses is not merely influenced by
natural acclimatization. Houses in the southern areas are
owned mostly by the Abangan, who still obey the ancient
custom of the Javanese. Most of the vernacular dwellings in
these places still follow the tradition on the configuration
and orientation of houses. The Javanese believe in respecting
the South Ocean Queen Nyai Roro Kidul as the goddess of the
sea and Dewi Sri as the goddess of the land and fertility, as
confirmed by the south orientation and the sacred middle
room Sentong Tengah, respectively. For this reason, the
dwellings are always directed to the south and the middle
room is kept forbidden for any function except for offerings.
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The southern direction is also linked the royal palace as a
symbol of the controller or leader of the microcosmic world
(Suprapti et al., 2014). This orientation is essential for
traditional houses in the southern region of Java Island
because the people believe in the sacredness of the south–
north axis. Both inland and coastal houses must face south.
In the central inland area, Klaten houses share both south
and street orientations. The rest of the houses in the
northern regions mostly face the street.

Conversely, in the north, where the people are mostly the
Santri who are less likely to hold the tradition, this notion
gradually diminishes. Hence, the houses of Kebumen, Kulon
Progo, Sleman, and Imogiri Bantul mostly face south, while
the others in Demak and Pati exhibit no particular direction
except toward the street. The social views about a south-
erly direction for the southern people affect the house
orientation more than the natural acclimatization, although
the original aims and results may be identical.

The Santri, who mostly occupy the northern areas as
Mancanegara, are relatively autonomous. The term given
for the particular areas of the north coastal regions, such as
the designation of the Pati as Tanah Pardikan in the time of
the Javanese monarch of the Mataram Sultanate era,
exemplifies an independent region that has been controlled
less in the social and cultural aspects. Although the Santri
also occupy Joglo and Limasan, their houses slightly differ
from those of the Abangan. The orientation of the house of
the Santri is not toward the south but toward the street
instead. The middle room is not considered sacred anymore
but functions as a prayer room or as a passageway to the
room behind it (Figure 17).

In term of building materials, some houses are entirely
constructed with wooden structures, while others are made
with wooden posts and beams combined with brick walls.
Although the materials of vernacular houses depend on
natural resources, social preference also affects the use of
materials. According to Mulder (1997), the use of simple
things for the Javanese, including building materials, was
because of poverty and not because of philosophical con-
sideration. A brick wall is associated with owner prosperity.
Wealthier people were less likely to consider using wood and
bamboo and replaced them with bricks. The brick wall was
one of the Dutch's influences when they colonialized the
area in the 19th and 20th centuries by constructing numer-
ous brick buildings in Indonesia. Since then, the brick wall
has symbolized high social status. However, the use of new
material aimed at achieving high social status is not always
directed toward a better result. The brick wall was the main
reason vernacular houses in Java easily collapsed during the
2006 earthquake in Yogyakarta (Idham and Mohd, 2018).
4.2.2. House type diversity based on natural aspects
The sample of the houses from the 10 areas in Central Java
and Yogyakarta Provinces confirms our argument. The warm
temperature inside a house with very high RH causes air
discomfort inside the rooms. The southern coastal houses of
Kebumen are mostly smaller compared to those from the
shore of Kulon Progo, and the Kulon Progo houses are
smaller compared to most Yogyakarta and Surakarta inland
houses. The single interior space guarantees air circulation
inside the houses (Zhai and Previtali, 2010). The interior is



Figure 18 Java Island’s sections, natural condition, and vernacular-distinctive dwellings.

Figure 17 Room configurations with sacred and non-sacred Central Rooms.
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mostly divided by a wall which does not touch the ceiling to
circulate hot air upwards. Bigger interior space is needed in
the inland houses because air humidity is high and wind
breeze is low. Air movement helps achieve air comfort in
the smaller coastal dwellings (Figure 18). Besides the size,
the orientation of the houses also has a significant role in
ensuring air circulation. In case of the smaller interior space
of coastal houses in the seashore of Kebumen, acclimatiza-
tion is attained through the building direction. As the
opening is mostly through the main door and front windows,
facing the South Ocean which has strong winds is the answer
to acclimatization instead of having a more prominent
house, which is less affordable to the people in the area.
By disregarding the size of the house, coastal dwellers still
found vernacular architecture as a means to synchronize
with nature.

House orientation in the southern areas is not only useful
for coastal dwelling acclimatization but also for the inland
houses, which tend to consider the wind blowing from the
South Ocean. For the northern houses, orientation is not
linked to the breeze but to the street. The North Java
coastal breeze is not as powerful as the southern wind and
has less significant impact on air comfort in the houses.
Accordingly, orientation is not as prioritized in the areas. Air
movement is assured through a bigger room, larger open-
ings, and a more permeable envelope (Figure 18). These
findings support the argument that the vernacular house has
multiple climatic purposes that are somewhat dissimilar to



Figure 19 Construction form and acclimatization of Javanese houses.
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the concept of modern comfort principles. The climatic role
of vernacular architecture differs from the industrialized
one (Oliver, 1997). Acclimatization to nature has many ways
and does not depend on a single specific answer because of
natural and social limitations.

For the use of materials, the coastal house of Kulon Progo
and the inland house of Grobogan do not seem to have
strong reasons for environmental synchronization. These
two house types tend to have fewer openings and even
none in some cases. Availability of materials is the definite
factor because these two areas (especially Grobogan) is
located near the forest, and both depend on wooden
materials. Given the wall materials, openings are con-
structed more in a brick wall rather than in a wooden wall
for technical reasons. However, air circulation inside the
houses is still achieved by using permeable wooden or
woven bamboo walls. The big space inside the houses also
keeps air cooler at the inhabitable level with the help of the
air stack effect to the highest space. Roofs with permeable
clay tiles release the hot air (Figure 19).

5. Conclusions

Joglo and Limasan are still the focal icons of Javanese
vernacular houses and represent the life of the people.
Although this study did not aim to establish the statistical
figures of the population of the houses, their qualitative
properties related to house variation and environmental
synchronization are well illustrated. Samples taken ran-
domly from each area prove to be similar but with
significant differences. The houses are indigenous and
mostly have distinctive characteristics in terms of the
methods used to address their environment, though they
are under the same type. Moreover, the houses are strongly
affected by the nature of Java and the social considerations
of the Javanese.

Unlike traditional houses, the vernacular Joglo and
Limasan evolved from the sacred to the ordinary dwellings
used by all the people in Java, regardless of their economic
and social status. Given its many cross-cultural exchanges
through history, Javanese culture is not restricted but is
protected by the cultural layers of the Santri, Abangan, and
Priyayi. The Santri community has more freedom as the
outer layer, which acts as a cultural buffer. Accordingly, the
inner people as the Abangan and furthermost Priyayi still
steadily maintain the tradition. As a result, the house
preferences vary based on the people’s financial capability
to construct houses in a particular way to fulfill their needs
under the influence of tradition at a certain level.

Nature has also driven the development of houses in many
aspects, such as building form, size, orientation, material,
and the opening that appear in various means to acclimatize
to the physical environment. Environmental synchronization
on the slightly different natural characteristics of Java
combined with social circumstances has produced a variety
of architectural features of the houses. Modernization also
influences the way of thinking and generates more freedom
in architecture. Given that a vernacular house is less sacred
compared to the traditional one, owners have the freedom to
choose and develop architecture as a part of continuing life.
The houses are life itself, and their development is still in
progress as result of the empirical knowledge of the ances-
tors, the mistakes of the past (Senosiain, 2003), and the
needs of contemporary living. Hence, architectural sustain-
ability does not aim for physical and natural synchronization
only but also for social tuning, which is appropriate for the
life of the people. Javanese vernacular houses prove that
houses have synchronized with nature as part of the cultural
development of the people.
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