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Abstract. Technology that developed rapidly in the late 19" century was the beginning of
modern times and brought significant changes in every aspect of human life, including
architecture. Starting from technology 1.0 until 5.0, technology still has a role in the field of
architecture. On one side, technology offers convenience for humans to monitor buildings
through the operating system and increases the value of life through its architectural style which
is represented by the construction system and materials. On the other hand, technological
developments also present problems. The problem that occurs due to technological development
that are experienced globally is environmental damage. The purpose of this study is to determine
the appropriate technology for use in buildings based on an understanding of environmental
science. This study uses a qualitative method regarding the primary literature from books and
journals (national and international). The results of this study concluded that through
understanding the science of environmentalism, the basis for creating a design must begin with
an understanding of the natural conditions of the design area. Henceforth, technology in
architectural buildings is not in the form of mechanical technology that potentially increases the
amount of building heat, but rather in technology that supports the natural performance inside
the building in the form of wall material, new approach in terms of building openings,
development of solar panel, windmills, and chimneys technology.

1. Introduction

The 19™ century is said to be a period of world transition, especially architecture. The industrial
revolution that occurred in the 19" century played an important role in the development of architecture.
Industrial development in Europe, Britain, and America was a direct influence from the industrial
activities occurred on a large scale in these three countries. Meanwhile, the architectural development
in Asia was influenced by the industrial activities brought by the colonialists coming from the three
industrial countries [1-4].

Technological developments are predominantly in the realm of construction and material systems
development. The material that was initially projected was not planned for architecture, but rather aimed
at tools or works of art. However, modernist architects explored these materials so that they could be
used in architecture which then had an impact on architectural forms [5]. Materials such as glass, steel,
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iron, and concrete that were discovered during the industrial revolution attracted a lot of public interest
and this made modernist architects did architectural adaptations.

Starting with the industrial revolution, technological developments are always at the same starting
point but operate on different paths. Starting from technology 1.0 focusing on the use of technology that
is operated by nature until technology 5.0 centring on the use of electricity, current technology is in the
form of electrical equipment and heavy machinery used for manufacture and construction, as well as a
data system that enables humans to remotely control machines.

Based on technological developments and their influences on architecture, it can be seen that
technological inventions are human intention to save the environment by using technology to create
renewable resources that can replace the role of natural resources. However, like other common things
that own good and bad sides, technological development also has drawbacks behind all of the
conveniences offered, namely: (1) from economic point of view, the latest technology can only be used
by the upper middle class reasoning it costs high, both from purchase price and maintenance costs, (2)
in terms of the use, technology is very dependent on electricity, so if the electricity does not flow, the
technology will stop operating and cause enormous losses, (3) from environmental perspective,
technological developments are very damaging to the environment since technology produces radiation
and gas emissions that make the earth even warmer and affect human health. These three negative
impacts cause architecture to be a burden on human life and environment.

Unlike the economic impact that is experienced diversely by each individual considering the standard
of living of each person is fundamentally different, the environmental impact is felt the same due to the
very broad emission footprint caused by development. In architectural development process, it is known
that this process provides a trace of emissions that have already started when the extraction of natural
building materials such as sand, stone, and wood are carried out. The trail will expand along with how
far the materials are transported. Natural materials, especially those containing metals, will release gas
and heat during the delivery process, thereby increasing the carbon content in the air. Apart from gas
and material heat, the carbon content also comes from vehicle fumes that are used for transporting the
materials [6-9]. Therefore, development based on nature (environment) is very important to do to reduce
emissions which are currently very high.

Many studies discuss architecture, environment, and technology,; however, these studies are
predominantly in the realm of the latest materials and technologies which are studied to determine their
positive value to the environment. The difference between this study and existing studies is that this
study departs from a specific scientific understanding and determines technology not by following
technological developments, but leads to the selection of the right technology based on an understanding
of nature and the environment.

2. Methods

This study applied a literature study approach regarding the primary literature from books and journals
(national and international). The research was conducted simply by learning through literature regarding
the science of environmentalism, namely Christopher Belshaw, Simon P. James, and Sahotra Sarkar.
These works of literature are a fundamental concept that becomes the limiting variable in the study.
Besides, these works of literature are also fundamental concepts that influence the final decision of this
study.

The three concepts were selected and the preferred concepts that were suitable with modern
architecture were compared with architecture based on environmentalism. Understanding the base of
environment and architecture theories is very important because if the design is human-centered, the
technology will only increase the environmental damage. In addition, climate that basically in high
temperature and humidity will be hotter if the design is only based on mechanical technology. Based on
these, the discussions were divided based on three concepts, hamely environmentalism in architecture,
passive design in architecture, and technology that used in the buildings.
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3. Results and discussions

The architectural understanding seen through environmentalism is divided into two, namely nature and
humans. There are several thoughts that the philosophy of environmental science focuses on nature and
describes the cause-and-effect relationship of each variable that affects nature, especially humans.
However, there are also thoughts that the philosophy of environmental science is human-centered. The
occurrence of these two arguments in environmental science is inseparable from the influence of modern
science, which is the basis of science that shapes environmental science, even though it is human-
centered [10].

The relationship between nature, humans, and architecture can be drawn into two, namely
architecture as an intermediary for nature and humans or humans as the center as it functions as a mover,
controller, and creator of technology that can regulate nature in buildings [11,12]. At this time, the basis
of design is more towards humans as the center and causes mechanical technology with all the
conveniences offered to develop much faster than passive technology, causing the emission content in
the air to be very high [13,14]. See figure 1 below.
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Figure 1. Human as the center and its impact.

With the existence of problems caused by the mindset that makes humans as the center, there needs to
be a comparison mindset so that the use of technology can be limited. Architecture as an object cannot
be used as the center since it will always be the result of architectural process. Based on this, the only
thing that can be compared with humans is nature which leads architecture using less technology.

3.1. Environmentalism in architecture

Architecture has a system called passive design. A passive design philosophically can be understood as
a concept that prioritizes nature and everything in it. The notion of nature that exists in passive design
does not only exist in the form of nature in general, but also in the environment that is created by humans
(area density, vegetation, and space) [15,16]. Through this, the first important thing and becomes the
starting point in understanding passive design in architecture is that humans must depend on nature, not
the other way around [17].

In the understanding of environmental science, human morals are used as a means of showing ethics
in the environment. This is shown by at least three philosophers who discuss environmental philosophy,
namely Simon P. James, Christopher Belshaw, and Sahotra Sarkar. Simon P. James defines the notion
of environmental science through a human moral that is described as a reflection of the subject of
environmental ethics [18,19]. It is wrong if environment is only seen through nature [20] and through
human reflection based on morals as Simon considers that the problem source occurring in nature is
entirely human error [21].
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Christopher Belshaw basically has the same thoughts as Simon. One thing that distinguishes the two
is the variable center. Belshaw focuses on human and scientific variables with the aim at knowing
specific problems and patterns of resolution. Based on this, Belshaw divides the environment into two,
namely the macro environment which is formed from the location of human activities and the micro
environment which is formed from human activities [22,23]. Unlike Simon and Belshaw who see the
relationship between the environment and humans, Sahotra Sarkar sees the environment through a
conceptual approach based on quantitative things. The approach taken by Sarkar aims to ensure that the
understanding of the environment have clarity and accuracy when making final decisions on any
environmental problems. Sarkar's thought influenced by Aristotle provides imperatives that define
diversity in environment, so that it can be deeply understood about the authenticity of problems that
exist within environmental sphere [24]. Based on a brief description of the three thoughts, it can be seen
that the combination of thoughts of Sahotra Sarkar and Christopher Belshaw is the right idea to be used
in determining the passive design in architecture. The combination of Sarkar and Belshaw's thoughts
forms two important things that are used as the basis for the formation of a passive design, namely the
causal relationship used to determine the authenticity and formation of problems. Subsequently, the
problem is analyzed through natural theory and architecture.

3.2. Passive design in architecture based on the understanding of environmentalism

The location where architecture stands is divided into two types, namely location with two seasons and
location with four season. Even so, whereabouts architecture stands, architecture will always be
influenced by the climate it consist of temperature, humidity, and wind speed [25]. The climatic
characters make the development of mechanical technology related to human comfort and building
operating systems develop rapidly in the tropics. Therefore, to minimize the use of technology, buildings
must also have passive technology, so that there is a balance between the use of mechanical technology
and passive technology.

A support for nature through architecture is by adapting the design to the microclimate and
environmental conditions of the design location [26,27]. The character of the microclimate that exists at
the location will affect the orientation of the building, and then it will have an influence on the building
in terms of its part, shape (a whole), and the city. The building part is divided into three things, namely
building materials, building elements, and building systems with nine focuses inside the building,
namely floors, walls, roofs, windows, foundations, trees, ground cover materials, and lighting. The form
of the building is divided into three things, namely space, spatial organization, and an intact building
with four focuses, namely internal spaces, courtyards, circulation, and transition areas. Cities are divided
into three things, namely elements of the city, urban planning, and the environment with four focuses,
namely roads, open areas, buildings, and topography [28,29].

The relationship between the microclimate and the building can be seen through the influence of the
microclimate which initially affects the building part first. The layout of the walls will then affect the
placement of the openings which determine the thermal comfort of the interior. Then, after the part of
the building is organized, the inner building will be determined according to the function of the space,
so that the intact building will form an urban area. Based on this, it is known that the passive design
seen through the understanding of environmentalism is located in the building part since the building
part is the first and foremost thing that is directly related to the microclimate and environmental
conditions of the design location. In addition, the part of the building also determines the direction of
natural motion that occurs in a city. See figure 2 and 3 below.
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3.3. The journey of technology in architecture

Technology in architecture is always evolving. In technology 1.0, technology in architecture uses natural
resources as an existing building operating system in the form of windmills, waterwheels, openings, and
chimneys [30,31]. Technology 2.0 is the early age of technology used totally in architecture. The use of
renewable materials such as glass, cement, and concrete which are dominant in buildings, the use of
technology that accelerates construction time, and the invention of high-rise building systems are
common in this era. Technological developments that occurred in the 2.0 era, in fact still happened up
to technology 3.0. The difference is the production system. In technology 2.0, technology production is
still carried out by humans, while in technology 3.0, some of the production has been done by machines.
In the era of technology 4.0, in addition to the development of material production, technological
developments in this era are building operating systems that exist in the form of cloud technology, and
big data. Based on the development of technology 1.0 to 4.0, the development of technology 5.0 in
architecture is a technology development that will complement the technology 4.0 system, such as
sensors, robotics, and artificial intelligence.

3.4. Results

Based on the literature analysis of environmentalism, passive design in architecture, and the journey of
technology, it can be seen that technology is not only in the form of materials but also in building
systems. If these developments are viewed based on an understanding of environmentalism, then the
development of technology 5.0 must be the technology that supports natural performance in buildings.
Understanding of Environmentalism focuses itself on parts of buildings such as walls, openings, and
building orientation. The part of the buildings is believed to be the main factor in the establishment the
natural performance of an area. Therefore, the development of technology 5.0 in architecture is in the
form of a new approach to wall materials and types of building openings. In addition, the developments
of mechanical technology is in the form of the development of solar panel, windmills, and chimneys
technology.
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4. Conclusion

Apart from having a positive impact, technological developments also have negative impacts that
predominantly harm the environment. This occurs as a result of all human-centred development. In
architecture, humans are the centre of creating buildings that is deemed unfriendly to the environment
as its design does not include nature as its starting point. Based on science, understanding nature in
architecture can be derived from Sarkar and Belshaw's thoughts. Based on them, architecture can be
analysed through the causes and effects that occur among nature, humans, and architecture. This makes
architecture must have a focus on nature both in its design and the choice of technology. Based on
several literatures, it is stated that technology 5.0 used in architecture is technology that supports natural
performance in buildings, including wall material, new approach in terms of building openings,
development of solar panel, windmills, and chimneys technology.
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