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Too often we come across the two-word 
phrase: “tropical architecture” to conjure up 
preconceived ideas illustrating a building 
or a complex of buildings dominated by the 
presence of the roof, frequently lacking walls, 
and surrounded by lush tropical gardens and 
water bodies. The term “tropical” is a synec-
doche in Indonesian architectural history. It 
potentially addresses the complexity of the 
tropics – ecologically, environmentally, and 
culturally – and how it has been interrelated 
to architectural discourse. The term, despite 
being omnipotent in every historical period, 
tends to be only tentatively present in almost 
every architectural discourse throughout the 
20th century.

Architects and engineers (as well as 
scientists) throughout the 20th century 
have been occupied with the prospect that 
architectural design and building mechani-
cal services might help people to deal with 
undesirable climatic conditions, not only 
to overcome discomfort but also to provide 
better protection against growing unsanitary, 
pollution-infested, and hazardous environ-
ments. Architecture, it seemed, swung from 
an artistic discipline towards a scientific and 
technological domain. In the light of tech-
no-scientific development in architecture, a 
fellow architect-researcher, Lai Chee Kien 
suggests, in the working paper that he wrote 
in 2002 entitled “Tropical Tropes”,1 that “trop-
ical architecture” was started as a colonial 
project, when infrastructure development in 
the tropics – where most colonial exploita-
tion occurred – was a necessity for European 
enterprises and institutions to work. During 
the postwar decades, it became a fashion 
where technological transfers, aid, and 
business investments were delivered from the 
First and Second World countries to the rest 
of the world. This is not entirely new within 
the scholarship of the Modern Movement, 

but it highlights the global extent of modern 
architecture, its various historical precedents 
in the former colonial states, and, more im-
portantly, in post-colonial development.2 

Along with the development of colonial 
cities and infrastructure in the Dutch East 
Indies, the earliest discussion concerning the 
tropics was related to the alarming health 
problems in towns and villages caused by 
hygiene-related “tropical” diseases. Interest-
ingly, the earliest accounts on the issue did 
not come from architects, but from a retired 
Dutch army general and engineer, G. W. F. 
Vos. In 1890, he submitted the only entry in 
a competition held by the Royal Institute of 
Engineers and The Association for the Pro-
motion of Medical Sciences on developing 
a hygienic living environment in the Dutch 
East Indies. His proposal, titled “Indonesian 
building hygiene, a test of an application of 
medical sciences to building in the Dutch 
East Indies”, addressed concerns, based on 
modern medical principles, on health-related 
hazards in traditional and vernacular building 
practices. One of Vos’s strongest comments 
on vernacular building practices was the use 
of excessive verandahs which caused dark 
and damp domestic space interiors.3

There were also medical concerns about 
the effect of tropical heat on the white popu-
lation. An article written by a Dutch doctor 
published by De Indische Gids, 1891, reports 
that heat may harm the geestkracht [mental 
stamina] of the white people in the Indies.4 
It said to endanger Europeans’ well-being 
and diminished their productivity. Engineers 
sought inspiration from abroad to overcome 
this problem; however, for many, the idea 
of mechanically air-conditioned spaces (in 
buildings and train carriages) was considered 
a ridiculous solution at that time.

By 1938, air-cooling installations were 
already quite common in institutional 

buildings, such as hospitals.5 Several engineers 
based in Surabaya reported their implemen-
tation of mechanical air conditioning in the 
colony in a prestigious engineering journal, 
De Ingenieur in Nederlandsch-Indie. It was 
reported that air conditioning was a necessity 
in hospitals as it enabled desired conditions 
for operating, nursing, as well as other health 
care activities. Due to the increasing popu-
larity of air-conditioning, electrical engineer 
P. Timmerman warned the electricity supply 
companies to promote and to anticipate the 
surge of electricity in the near future.6 The 
architect-engineer B. de Vistarini welcomed 
the use of air-conditioning in the country.7 
He predicted that it would decrease the 
height of office spaces and consequently its 
volume; therefore more floors could be fitted 
into the same building height, making office 
spaces in the tropics not so different from the 
ones in Europe. The climate-controlled build-
ings would benefit from air-conditioning, 
since the windows would be closed all the 
time, which would reduce street noise. In a 
larger context, the air-conditioning of indoor 
spaces would reduce the distance between 
buildings. Vistarini, however, warned that the 
perimeters of buildings should be designed to 
protect users from the temperature difference 
between indoors and outdoors. He also as-
serted that the external skin of a modern air 
– conditioned building – walls, windows, and 
doors - should be strongly built, becoming 
more solid than usual. 

Before air conditioning became the norm, 
engineers and architects had to rely on local 
vernacular practices and models, whilst, at 
the same time, creatively employing modern 
architectural elements to provide desirable 
conditions for habitation. C. J. de Bruijn, 
another retired general from the Dutch army 
corps of engineers, expanded and republished 
Vos’s 1891 book in 1926 as a 9 volume set. The 
first volume addressed 15 infectious tropical 
diseases and suggested ways to eradicate 
them. Diseases were considered to be closely 
related to environmental issues and were 
seen as avoidable through good planning 
measures. De Bruijn indicated seven aspects of 
environmental planning: air, natural sunlight, 
water, ground, water supply, drainage, and 
sewerage. In the second volume, he explored 
and reconsidered the common use of building 
materials and construction. He mentioned 
the hygienic and functional requirements 
demanded by various building types such as 
houses and housing, sports facilities, schools, 
factories, abattoirs, prisons, markets and stalls, 
and military buildings. The book provided 
instructions and models on how to design and 
build, not limited to health and hygiene but 
also to achieve comfort and avoiding problems 
specific to tropical conditions. 
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The Nature of Tropical Architecture  
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The idea of environmental design – or loosely referred to as “tropical architecture” – is an ever-
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and, at times, overshadowed by other dominant issues, the quest for climate-related environmental 
tropical design is apparent in almost every generation of Indonesian architects.
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Before de Bruijn’s contribution, Hendrik 
Freerk Tillema (1870-1952), a Dutch pharma-
cist-entrepreneur living in Semarang, raised 
concerns about the living conditions of the 
common people in the colony. In 1913, he 
published Van Wonen en Bewonen, Van Bouwen, 
Huis en Erf [Of House and Home; Building, 
House and Site] discussing the layout of hous-
ing areas, water management, and good qual-
ity drinking water. Amongst the problems 
in general housing, highlighted by Tillema, 
was the insufficient protection against the 
sun, poor ventilation conditions, vegetation, 
un-separated water flows, blocked drains, 
and stagnant water. In 1915-1923 Tillema 
consistently advocated his cause for better 
urban planning and published his master-
piece Kromoblanda – a series of publications 
on urban hygiene and infrastructure planning 
in the Dutch East-Indies. 

In the first four volumes of Kromoblan-
da, Tillema explored nature in the tropics, 
diseases, and colonial lifestyles at length. 
Moreover, the book showed the connections 
between infectious diseases and an unhealthy 
and disorderly environment. The publication 
featured street and sewerage normalization 
projects in towns, industrial facilities, and 
urban settlement improvement projects.

The concerns were shared among many 
engineers who were mostly associated with 
the Public Works Department specializing in 
improving hygiene and sanitation. Regarding 
the recently finished Koninklijke Paketvaart 
Maatschappij [Royal Shipping Society] Hospi-
tal in Petamburan, Batavia (designed by F. J. 
L. Ghijsels, 1914-1915) an article published in 
Het Nieuws van de Dag van Nederlandsch-Indie 
[The News of the Day of the Dutch East 
Indies] featured the project positively. The 
article mentioned the hospital project as 

having a distinctive character that integrated 
the environmental control elements on the 
building with the architectural expression.8 
The environmental control features – such as 
verandah galleries, large roof overhangs, deep 
openings – were becoming more and more 
common in institutional projects in the years 
leading up to the 1920s and 1930s, coupled 
with the introduction of simpler geometry, 
and asymmetrical architectural compositions. 

Dutch engineers contributed by sharing 
their research and experience in the colony 
through journals, publications, and teach-
ing as well by appropriating technological 
innovation from Europe and America. The as-
sociation of Building Engineers (Vereeniging 
van Bouwkundigen in Nederlandsch-indie, 
or VvB) established Indisch Bouwkundig Tijd-
schrift (IBT) [Indies Architectural magazine] 
as its official journal, which disseminated 
modern ideas among the early generation 
of architects in the colony.9 The editorial 
content of the journal was associated with 
BOw’s affairs until 1927. In 1933 IBT merged 
with another journal, Locale Techniek – which 
was the official journal of the Association 
of Local Interests (Vereeniging voor Locale 
Belangen). As a result, the new journal, IBT 
Locale Techniek orientated its editorial content 
more towards urban issues in the colony. In 
March 1935, a new “laboratory for technical 
hygiene and sanitation” was established in 
Bandung.10 By August 1938, the laboratory 
already served as an institute and hosted an 
international conference on air-conditioning. 
The conference specifically discussed the 
relationship of air-conditioning to comfort, 
air-conditioning and malaria, and the necessi-
ty of air-conditioning for the white popula-
tion in the tropics. The issue was considered 
to be of grave importance. 

Thanks to the immediate availability 
of modern construction materials and 
techniques from Europe and thanks to the 
prosperous colonial economy between the 
Wars, the architect-engineers in the early  
20th century enjoyed vast building opportuni-
ties and the freedom of experimenting with 
new forms. The freedom brought by the new 
styles gave a fresh outlook on how modern 
architecture dealt with the tropics in terms 
of both the climate and the culture. Modern 
tropical architecture eventually developed 
a wider range of expression using new mate-
rials and engaging references both from the 
variety of vernacular architectural forms and 
the modernist architectural vocabulary. 

The pivotal point in the technical discourse 
of the journal was when several prominent 
architects started discussing how the inevi-
table modern technical novelties associated 
with the European modern culture might 
diminish traditional indigenous aesthetics 
and crafts. Following the humanitarian 
pressure from the Dutch parliament, the 
Netherlands issued an “Ethical Policy” 
towards the colonies aiming to better attend 
to the welfare of her colonial subjects. The 
policy was followed by the Decentralization 
Act, 1922 that effectively created autonomous 
municipalities which led to modern town 
management and planning. 

Several notable practicing architect-en-
gineers were interested in the pre-existing 
indigenous traditions in the arts and building 
and even pioneered scholarship in their re-
spective fields of interest. Some were engaged 
in studies and preservation of archaeological 
sites, especially the grand Javanese temples 
at Prambanan and Borobudur, others studied 
and were interested in the structural proper-
ties of vernacular timber construction. With 

01 Hendrik Freerk Tillema, the book cover of Van Women en Bewonen,  
Van Bouwen, Huis en Erf, 1913. © tu Delft Library, retrieved from  
http://colonialarchitecture.eu. 

02 F. J. L. Ghijsels, Koninklijke Paketvaart Maatschappij Hospital, Petamburan, 
Jakarta, Indonesia, 1914-1915. © Collectie Stichting Nationaal Museum  
van Wereldculturen.
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the growing sense of independence of the 
colonial nation-state, it was inevitable that a 
need arose for a “national architecture” that 
represented the Dutch East Indies as a syn-
thesis of the “advanced” European-modern 
culture and the rich and diverse indigenous 
traditions.11

The article “De tropisch-Nederlandsche 
bouwkunst in Indie” (1946) written by archi-
tect J. F. van Hoytema (1884-1955) attempted 
to “synthesize” two cultural architectural 
poles into a new, modern one.12 On this 
occasion, Hoytema stressed the importance 
of climate science as a neutral ground. He 
asserted that buildings in the Indies should 
possess a harmony between the Dutch and 
native spirit, between Western technical 
capacities and tropical requirements. This 
“common ground” required architecture to 
handle the mechanism of adaptation to the 
tropical environment, such as protection 
against direct sunlight and strong winds, 
ventilation, the use of local materials, and the 
architectural expression resulting from these 
design considerations. “Tropical Dutch Archi-
tecture” derived its character from the play 
of light and shadow, the contrast between the 
white walls and the dark openings of galleries 
and windows. The discussion grew beyond 
the measure of hygiene and comfort in the 
tropics but engaged the wider question about 
the esthetic expression of the entire tropical 
colonial state. 

An interesting prolonged debate in 1922-
1924 between two prominent Dutch East 
Indies architects – Henri Maclaine Pont13 and 
C. P. Wolff Schoemaker14 – appeared in sever-
al newspapers. Starting in an article he wrote 
in 1922, Schoemaker harshly criticized what 

he saw as growing overt sentimentality to-
wards Javanese crafts and building tradition 
by some Dutch architects practicing in the 
colony.15 Schoemaker called for a more sen-
sible appreciation for non-Javanese regional 
building traditions because they developed 
distinctive achievements in artistic expression 
as well as ingenuity in innovative structural 
and construction. Schoemaker thought that 
the simple Javanese roof structure system 
was inferior compared to the outer island 
traditions and deserves no special attention. 
In defense of the advanced indigenous roof 
structures, Maclaine Pont suggested that de-
spite its relatively simple form, the Javanese 
roof structure has been refined through an 
evolved living tradition and was well-fitted 
to the culture it served.16 The debate over the 
fascination with Javanese Architecture peak-
ed in 1924 when both architects demonstrat-
ed their engineering skills in testing whether 
the Javanese joglo roof type with its tumpang 
sari beam work was a well-built form and 
an effective measure in dealing with lateral 
forces. Underlying this argument, Maclaine 
Pont generally believed, despite being mostly 
timber-framed and terracotta-tile roofed, 
that the Javanese house roof form, in com-
mon with many other Indonesian indigenous 
roof forms, is essentially an advanced tensile 
structure instead of a rigid framework.17

Architect-planner, Thomas Karsten,18 
staying at the periphery of the debate, was 
one among prominent intellectuals who was 
deeply inspired by Javanese architecture. 
Karsten was one of the founding members 
of the Java Instituut – an organization 
established in 1919 by the Dutch East Indies 
colonial government to study and to develop 

Javanese culture. Commissioned by the 
institute, he designed Sobokartti (Sema-
rang, 1930) – a modern theater dedicated to 
staging modern Javanese performing arts – in 
the form of a large joglo roof with modern 
non-traditional skylight gaps and bracing 
elements. When he worked for municipalities 
on town planning projects, he was also com-
missioned to design organized marketplaces. 
Before the early 20th century, marketplaces 
were occasions rather than institutions. Due 
to the rising urban population, marketplaces 
become a permanent daily necessity, there-
fore, they needed to be permanently housed. 
Karsten proposed a set of principles that ca-
tered to the vibrant exchange of commodities 
while enabling ease of maintenance, hygiene 
and sanitation control, and good ventilated 
and naturally lit spaces.19 In his masterpiece, 
Johar Market in Semarang, he employed 
reinforced concrete for mushroom columns 
and flat roofs to create a naturally-lit and nat-
urally-cooled tropical market hall. The high 
ceiling and the ventilation shafts enable the 
interior to remain cool throughout the day 
despite the bustling market activities within. 
He also created an elevated counter for each 
peddler stall and an integrated drainage 
system to make the wet tropical market easy 
to clean. 

The discourse of the tropics reached a piv-
otal point when it coincided with the success 
of modern architecture becoming global and 
adapting to suit all climates and cultures.20 
The relatively short period between 1945 and 
1959 gave a window of opportunity for the 
first generation of Indonesian architects to 
work together with their Dutch counterparts. 
After independence some Dutch private 
corporations continued their operations in In-
donesia. By then, the Indonesian government 
was commencing a long and difficult period 
of economic reform. In such a challenging 
and uncertain period, the Netherlands’ Min-
istry of Colonial Territories commissioned a 
new satellite town, Kebajoran Baroe (New 
Kebajoran), to tackle the housing crisis in 
Jakarta.21 Located 4.5 kilometers away from 
the old capital, the plan was designed by the 
first Indonesian town planner, Mohammad 
Soesilo (1955- ), under the Dutch Central 
Planning Bureau. The design was centered on 
a few vital industrial and commercial cores 
surrounded by a winding web of streets cre-
ating clusters of residential blocks lined with 
green belts and parks. The design suggested a 
modern town plan that relied on motor vehi-
cles for transportation through winding tree-
lined boulevards and functional zoning. The 
plots were designed to cater to all income 
classes, with generous green areas around the 
housing plots.  The satellite town was imple-
mented in a relatively short time. Due to the 

03 Albert Aalbers, Savoy-Homann Hotel, Bandung, Indonesia, 1939. © Het Nieuwe Instituut. 
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inability of the government to subsidize the 
lower-income class, by the early 1950s Dutch 
corporations stepped into Kebajoran Baroe 
and built apartments and houses for their em-
ployees. Architect-engineers and contractors 
were sought-after in this new development. 
The rising demand for private commissions 
to design and build houses enabled private 
practices to flourish. Many architect-engi-
neers, both Dutch and Indonesian, were also 
acting as builders. Thanks to the tabula rasa 
provided by the new development, architects 
enjoyed increasing freedom to design the 
buildings in a new fashion, distanced from 
the prewar esthetics. Sheltering roof forms 
and straight lines were dominating domestic 
architectural projects. 

Indonesia reestablished key essential 
colonial institutions during the transition 
period and managed to house them in new 
buildings. Among the prominent design-build 
firms from the colonial period, only a few 
survived the war. Among the very few, the 
architecture-engineering firm Ingenieurs-Bu-
reau Ingenegeren-Vrijburg (IBIV) emerged 
as one of the most productive practices 
in the 1950s.22 The firm was started in 1936 
providing all-round design-build services. It 
began producing interesting architectural 
design projects after architect-engineer 
Albert Wilhelm Gmelig Meyling (1909-1991) 
served as the chief designer and architect.23 
Amongst the first in the country to do so, the 
firm employed distinct reinforced concrete 
sun shading devices, ventilation louvers, as 
well as rough cement finishes in many of its 
institutional projects in major Indonesian 
cities and started the surge of a new style. 
IBIV’s most monumental work was arguably 
the headquarters for the State Center for 
Agriculture in Jakarta, 1955. The building 
is a four-story office building presented as 
a slightly curved box with a flat roof and 
perpendicular projecting wings, enveloped 
within an elaborate square-framed sun shad-
ing device. The project was once the tallest 
building in the capital. 

The early 1950s was also an era where the 
first generation of Indonesian architects and 
engineers (and builders) surfaced as indepen-
dent practices. Amongst the most prominent 
was Friedrich Silaban (1912-1984). His most 
important works were designed between 1954 
and 1966 under the patronage of Indonesia’s 
first president, Soekarno (1901-1970). After 
coming to notice by winning three consec-
utive prestigious architectural competitions, 
Silaban was entrusted by Soekarno to work on 
numerous symbolic architectural projects for 
Jakarta and was closely consulted by Soekarno 
for the urban development of the capital. 

Silaban’s architectural oeuvre is dominat-
ed by streamlined building masses, facades 

adorned with sun-shading elements, topped 
with a straightforward roof.  His buildings 
always provided generously spacious, 
well-sheltered verandahs and deeply situated 
interiors, completely avoiding the risk of 
splattering rainwater and excessive sun. 
These environmental features remained con-
sistent throughout his career. They are even 
considered as an unmistakable characteristic 
of his designs, despite them now being very 
common and widely-used. He always reject-
ed the use of mechanical air-conditioning or 
any kind of mechanical-electrical appara-
tuses. Silaban’s emphasis on environmental 
design was self-justified as an expression 
of nationalism. In 1982, late in his career, 
he delivered a speech for a congress of the 
Indonesian Institute of Architects addressing 
how a national identity can be expressed by 
architectural design.24 He asserted that mod-
ern Indonesian architectural design should 
relate to certain climate-related traditions 
and customs (and vernacular architectural 
spaces) within Indonesian societies. Silaban 
confidently suggested that being responsive 
to the hot-humid tropical climate was an 
essential feature of Indonesian architectural 
identity. Despite starting as a colonial and 
global discourse, it seems that Silaban still 
believed that designing “tropical architec-
ture” was a patriotic act for an Indonesian 
architect. 

Advantaged by the postwar global econ-
omy and flow of economic aid, technical 
innovations and applied science were also 
exchanged and transferred among nations.25 
Within this context the Indonesian Ministry 
of Public Works established the Lembaga 
Penelitian Masalah Bangunan (LPMB) [Research 
Institute for Building Problems] in 1953 to re-
search infrastructure and housing problems. 
In 1963-1965, LPMB received significant sup-
port from the United Nations Special Fund 
for Developing Countries to set up a building 
material development laboratory. New 
techniques, materials, and methods were 
introduced to Indonesia along with work-
shops, surveys, research projects, conferences, 
and the exchange of scholarly literature and 
reports. From 1955, LPMB disseminated scien-
tific articles and scholarly surveys through a 
periodical Masalah Bangunan [Building Prob-
lems]. More than half of the topics discussed 
in the journal concentrated on housing and 
general building affairs, including sanitation 
and hygiene infrastructure. About 30% of the 
publication was dedicated to building materi-
als and construction methods. Unfortunately, 
the support and network were cut short in 
1965 when Indonesia left the United Nations 
due to the confrontation between Indonesia 
and Malaysia. Despite the shortfall of funds, 
between 1965 and 1980, LPMB was integrated 

into the Department of Public Works and 
remained an influential institution producing 
standards and textbooks which set curricula 
for architecture and civil engineering training 
in vocational schools and universities.

Some of LPMB researchers were not only 
productive scientists but also very active 
practitioners and professors who effectively 
disseminated “architectural science” and 
environmental design among the younger 
generation of Indonesian architects. Djauhari 
Sumintardja, one of the key figures in LPMB 
paid special scholarly attention towards 
Indonesian indigenous vernacular structures. 
He published “Kompendium Sejarah Arsitek-
tur” [A Compendium of Architectural Histo-
ry, 1966] as the first Indonesian architectural 
history textbook that became the foundation 
for architectural history curricula for almost 
all architecture schools in the country. In 
the textbook, Sumintardja included the vast 
range of regional architectural typologies 
along with global architectural history. Some 
of the LPMB researchers dedicated their 
research to local climatic issues and estab-
lished standards for thermal comfort in the 
region. The first textbook on climatic design 
for Indonesia, Iklim dan Arsitektur di Indonesia 
[Climate and Architecture in Indonesia, 
1966], was written by Saleh Amiruddin. Kar-
tahardja published Hygiene Bangunan dalam 
Usaha Pembangunan Perusahaan dan Peruma-
han [Building Hygiene in Commercial and 
Housing Projects, 1971] that provided practi-
cal instructions and principles on designing 
healthy and comfortable housing. 

By the 1980s, architecture students were 
immersed in architectural sciences and 
environmental design from the textbooks 
produced by their professors as well as trans-
lated from abroad. Manuals such as Maxwell 
Fry and Jane Drew’s Tropical Architecture in 
the Dry and Humid Zones, Georg Lippsmei-
er’s (1923- ) Tropenbau: Building in The Tropics 
(1969), Otto Königsberger’s Manual of Tropical 
Housing and Building, and G. Z. Brown’s (1942-) 
Sun, Wind, Light: Climatic Design Strategies 
(1985) were readily available as textbooks. 
A respected Indonesian architect-priest, 
Yusuf Mangunwijaya (1929-1999), added 
another important volume to the long list of 
environmental design books by publishing his 
textbook Pasal-Pasal Pengantar Fisika Bangu-
nan [Introduction to Building Physics, 1980]. 
Mangunwijaya’s modules on environmental 
design principles were not only teaching the 
basics but also mentioning local contexts and 
vernacular building materials and practices. 

The history of dealing with the climate and 
the respect of the influential practitioners like 
Silaban and Mangunwijaya set very strong 
continuing moral values among younger 
generations of Indonesian architects. Despite 
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07 A. W. Gmelig Meyling for Ingenieurs-Bureau Ingenegeren-Vrijburg (ibiv), Pusat 
Perkebunan Negara/ State Center for Agriculture (now Indonesian Election 
Commission), Jakarta, 1955 © Het Nieuwe Instituut, reproduction by Setiadi 
Sopandi.

05 Thomas Karsten, Djohar Market, Semarang, Indonesia, 1936.   
© Collectie Stichting Nationaal Museum van Wereldculturen.

04 Thomas Karsten, Sobokartti Theater, Semarang, Indonesia, 1930.  
© Setiadi Sopandi.

08 Friedrich Silaban, Bank Nasional Indonesia 1946, Jakarta, 1963. © F. Silaban 
Archive

06 Geert Boom for Job & Sprey, Bataafsche Petroleum Maatschappij/ bpm Shell 
company housing (now private houses), Kebayoran Baru, Jakarta, Indonesia, 
1955. © kitlv, public domain.
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contemporary practices no longer strictly ad-
hering to the “conservative” view, architects 
are reluctant to admit that their projects are 
dependent on the use of air-conditioning or 
anti-UV coated glass curtain walls. They are 
more willing to be known for their buildings 
that are covered by sun-shading devices or 
extensive roofs, as inspired by vernacular and 
mid-century modernist architecture.
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