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"The Four Phases of Pervasive Computing: From Vision-Inspired to Societal-
Challenged" by Yvonne Rogers is a comprehensive exploration of the evolution of
pervasive computing. Rogers identifies four distinct phases that have shaped this
field: vision-inspired, engaging experiences, innovation-based, and challenge-led.
By analyzing these phases, she sheds light on the transformative journey of
pervasive computing. The initial phase was driven by Mark Weiser's vision of a
techno-utopian future where computers seamlessly integrate into daily life.
However, as pervasive computing matured, it shifted towards technology
innovation, market forces, and enterprise dominance.

Phase 1: Weiser’s Vision-led Ubiquitous Computing (Early 90s):

In the early 90s, Mark Weiser's vision of ubiquitous computing propelled the field
forward. This first phase focused on seamlessly integrating technology into everyday
life. The main idea everyone wanted was that the next-gen tech could be made to fit
seamlessly into our daily lives, like a breath of fresh air. This was a big change from
the view of those who grew up with big, noticeable, noisy computers on their
desks—machines that had to be loaded up every time you wanted to use them and
often broke down. The vision was really attractive; it just made sense to think of a
time and place where using technology wouldn't be a letdown, but would be as nice
as taking a walk in the forest. It involved developing contextually aware systems,
wearables, and smart homes. Although Weiser's vision aimed to bring calmness and
convenience, concerns arose about the potential for technology to dominate our
lives, resembling a techno-servant scenario.

Phase 2: Engaging Ubicomp Experiences (Post-Weiser Era):

Moving on to the second phase, known as Engaging Ubicomp Experiences, the focus
shifted from calm computing to creating exciting and visible user experiences. This
shift occurred approximately 15 years after Weiser's vision. Pioneers like the
Equator and MobileLife research programs played a crucial role in emphasizing
ludic engineering and curiosity, broadening the scope of pervasive computing
beyond ease and convenience. Another focal point was exploring how to create a
society where happiness, play, and creativity take a central role in people's everyday
lives. Drawing inspiration from social sciences, design thinking, aesthetics, and
values-based principles, this approach involved extensive research that pushed the
boundaries of what was considered user experience. This included the development
of wearable biosensors for well-being and health, incorporating animals into
interactions, and designing with a sense of life and physical engagement. The
combined knowledge from both endeavors led to a new perspective on the



relationship between people and technologies, expanding the scope of ubiquitous
computing.

Phase 3: Innovation-based Pervasive Computing (Circa 2010):

The third phase of pervasive computing, innovation-based, emerged around 2010. It
marked a significant shift towards commercialization as smartphones and the
Internet of Things (IoT) gained prominence. The IoT, with its integration of sensors
into physical artifacts, transformed industries, homes, and daily activities. Drones,
an unforeseen technological advance, initially embraced by hobbyists, have now
found diverse commercial applications. However, ethical concerns also surfaced,
such as privacy invasion and environmental impact.

Phase 4: Challenge-led Pervasive Computing (Current Emphasis):

In the current phase, coined challenge-led pervasive computing, the emphasis lies
on addressing global issues like climate change. Climate change refers to the long-
term shift in global weather patterns caused by human activity, particularly the
emission of greenhouse gases into the atmosphere. The most significant greenhouse
gas 1s carbon dioxide, which is primarily produced by burning fossil fuels such as
coal, oil, and gas. The consequences of climate change are already visible in the
form of rising temperatures, melting glaciers and ice caps, and more frequent
extreme weather events such as hurricanes, droughts, and floods. These changes
have significant impacts on ecosystems, biodiversity, and human health, including
increased risk of respiratory diseases, food and water shortages, and the spread of
infectious diseases. To address climate change, it is essential to reduce greenhouse
gas emissions through a range of measures, including increased use of renewable
energy sources, greater energy efficiency, and improved transportation systems.
This approach advocates for a "green computing" agenda, urging researchers to
reduce the environmental impact of technology. Aligning with the United Nations'
Sustainable Development Goals, particularly focusing on climate change, the current
phase aims to make pervasive computing more sustainable.

In conclusion, "The Four Phases of Pervasive Computing" highlights the urgency
for this field to align with societal challenges, especially the United Nations'
Sustainable Development Goals. It calls for a paradigm shift towards research that
actively contributes to addressing global issues, with a specific focus on climate
change and sustainable living. The paper highlights the current need for challenge-
led pervasive computing in the face of global issues like climate change. The call to
embrace a "green computing" agenda urges researchers to address the environmental
impact of technology. The concept of "Green AI" emphasizes reducing
computational costs and resource consumption. To achieve this, the author urges a
reevaluation of design values, extended lifespan of IoT objects, exploration of
alternative business models, and promotion of material reuse.



