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Abstract

This research paper, delves into the dynamic landscape of sustainable architecture and smart
building trends. The study traces the historical evolution of these concepts, noting their roots
in the mid-20th century environmental consciousness and late 20th-century information
technology advancements. The paper investigates global and Indian trends from 2010 to
2020, exploring how these trends have fluctuated over the past decade.

The comparative analysis reveals intriguing patterns in both global and Indian contexts.
Sustainable building trends exhibit early peaks globally, aligning with milestones like the
Brundtland Report and the Kyoto Protocol. However, these trends seem to have plateaued in
recent years. In contrast, smart building interest was relatively low initially but has
witnessed a substantial upswing, indicating a growing global fascination with intelligent,
tech-driven building solutions.

The study scrutinizes the factors influencing these trends, considering policy initiatives,
technological advancements, and public awareness. The findings highlight the need for
targeted strategies in India, where sustainable building interest appears sporadic, and
underscore the increasing global importance of smart building concepts. This paper
navigates through the intricacies of these trends, offering valuable insights for policymakers,
industry stakeholders, and researchers aiming to shape the future of sustainable and smart
construction.
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INTRODUCTION

The global construction industry has witnessed a paradigm shift in recent years, with a
growing emphasis on sustainability and technological integration in building practices.
Sustainable architecture and smart buildings are pivotal responses to global environmental
challenges. The roots of sustainable architecture trace back to the mid-20th century, with
visionaries like Frank Lloyd Wright championing harmony with the environment. The
modern environmental movement of the 1960s and 1970s catalyzed a paradigm shift, urging
architects to consider the long-term ecological impact of construction.

Simultaneously, smart buildings evolved with late 20th-century information technology.
Pioneers like IBM and MIT envisioned intelligent systems optimizing energy use, enhancing
security, and improving comfort. The Internet of Things (loT) further propelled smart
buildings, revolutionizing functionality.

Amidst concerns over climate change, resource depletion, and urbanization, nations
recognized the need for sustainable and smart solutions. Key milestones include the 1987
Brundtland Report (UnitedNations, 1987), popularizing "sustainable development,” and the
1997 Kyoto Protocol (Kyotoprotocal, 1997). The early 21st century saw a surge in smart
city initiatives, aligning with global efforts for efficient urban management.

Sustainable building practices prioritize environmental responsibility and resource
efficiency, aiming to minimize the environmental impact of construction and operation.
Concurrently, the concept of smart buildings has gained prominence, leveraging advanced
technologies to enhance energy efficiency, occupant comfort, and overall building
performance. This paper delves into the dynamic interplay between these two crucial aspects
of modern construction, examining their evolving trends over the past 13 years through the
lens of Google Trends data.

To contextualize the significance of our study, it is essential to review existing literature on
sustainable building and smart building trends. Numerous scholars have explored the
intersection of sustainability and technology in the construction sector, underscoring the
importance of these trends for the industry's future. For instance, (Michelle M. L. Lim,
2018)highlighted the role of sustainable building practices in mitigating climate change,
emphasizing the need for global initiatives to promote eco-friendly construction methods.
On the technological front, the works of (A.H. Buckman, 2014)underscore the

transformative potential of smart buildings in optimizing energy consumption and
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improving overall building performance. As smart building technologies continue to evolve,
understanding their integration with sustainable practices becomes pivotal for shaping the
future of urban development (Minoli, Sohraby, & Occhiogrosso, 2017).

Methodologically, this study employs Google Trends data, a tool widely utilized in digital
research to gauge public interest in specific topics. Our selection criteria for search terms
align with the semantic nuances of sustainable building and smart building, drawing on
established terminology within the field. The chosen timeframe of 10 years (2010-2020)
provides a comprehensive outlook on long-term trends and potential shifts in public interest.
In analyzing Google Trends data for India, we draw on the works of scholars (perera, 2015),
who investigated the adoption of sustainable practices in the Indian construction sector.
Their findings shed light on the contextual factors influencing sustainability trends in the
country, providing a foundation for our exploration of Google Trends data specific to India.
Global perspectives are crucial in understanding the broader implications of sustainable and
smart building trends. Research by (Amir Hosein Ghaffarian Hoseini, 2013) (Hakkinen,
2011)delves into the global landscape of sustainable building practices, emphasizing the role
of international collaborations and policy frameworks in shaping industry trajectories. This
global context informs our comparative analysis, offering insights into whether India aligns
with or diverges from worldwide trends.

Considering the multifaceted nature of trends, it is essential to explore the influencing
factors shaping the trajectory of sustainable and smart building concepts. Policy frameworks
play a pivotal role, as highlighted by (Dhanasingh Sivalinga Vijayan, 2020), who examined
the impact of government policies on promoting sustainable building practices.
Technological advancements also influence trends, as evidenced by research from (Pervez
Hameed Shaikh, 2014)emphasizing the role of innovation in shaping the trajectory of smart
building technologies.

In conclusion, this paper aims to contribute to the evolving discourse on sustainable building
and smart building by providing a nuanced analysis of Google Trends data over the past 10
years. The synthesis of existing literature, methodological considerations, and insights from
scholars across the globe forms the foundation for our exploration of these critical trends in
the construction industry.

METHODOLOGY

The methodology employed in this research meticulously followed a systematic framework,
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encompassing the collection, analysis, and interpretation of Google Trends data on smart
and sustainable buildings globally and in India from January 2010 to January 2020. Data
collection utilized Google Trends to extract monthly search volume index data for the
keywords "Smart Buildings" and "Sustainable Buildings." The chosen timeframe of a
decade ensured a comprehensive exploration of long-term trends. Subsequent data
preprocessing involved a thorough examination of raw data, eliminating outliers and null
values, and calculating monthly averages for a smoother representation of trends.

The comparative analysis was pivotal, examining global trends alongside those specific to
India. Visualizations through graphs and charts facilitated the identification of patterns and
variations. Policy and event correlation involved cross-referencing Google Trends data with
significant policy initiatives, events, and technological advancements, providing context to
observed peaks. Regional and global comparisons utilized statistical methods to uncover
variations in patterns and peaks.

The methodology culminated in interpreting findings, considering their implications for
policy, industry stakeholders, and future research. Recommendations for sustainable and
smart building promotion were derived, ensuring the research contributes meaningfully to
the evolving discourse in the field. This systematic methodology guarantees a robust
foundation for understanding the nuanced dynamics of online search behaviors related to

smart and sustainable buildings

FINDINGS AND DISCUSSIONS

Overall Global Trends: The worldwide Google Trends data for smart and sustainable
buildings from January 2010 to January 2020 reveals a generally upward trajectory for both
concepts, with intermittent peaks reflecting periods of heightened interest.

Smart Buildings (Worldwide): The interest in smart buildings globally exhibits steady
growth, with notable peaks in 2018 and 2019. The increased awareness aligns with
advancements in 10T, smart city initiatives, and technological discussions during this period.
Sustainable Buildings (Worldwide): Similar to smart buildings, sustainable building
searches demonstrate an upward trend. Peaks in 2015-2016 coincide with global
environmental milestones, including the adoption of the Paris Agreement and increased

awareness of climate change.
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Figure 1 Comparison graph of India and Worldwide Google trend search

India-Specific Trends: The Google Trends data for India provides a distinct perspective,
marked by unique patterns and occasional deviations from global trends.

Smart Buildings (India): The Indian data presents intermittent peaks in smart building
searches, aligning with significant policy initiatives, technological advancements, and
market developments. Notable peaks are observed in mid-2011, mid-2015 to early 2017, and
sporadically throughout 2018-2019.

Sustainable Buildings (India): In India, interest in sustainable buildings appears less
consistent, with peaks in mid-2010, late 2011, mid-2012, and a sustained peak in early 2019.
These patterns may indicate shifts in policy emphasis, public awareness, or market
dynamics.

Policy Influences: Global Perspective: The sustained increase in searches for both smart
and sustainable buildings globally aligns with increased policy emphasis on climate change,
sustainable development goals, and international environmental agreements.

Indian Context: Peaks in smart building searches in India coincide with the launch of the
Indian government's Smart Cities Mission in 2015. Additionally, the sustained peak in

sustainable building searches in early 2019 corresponds with increased environmental policy
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discussions and initiatives in the country.

Technology Adoption: Global Perspective: The peaks in smart building searches
worldwide often coincide with technological events, product launches, and discussions
around loT and automation in construction.

Indian Context: Intermittent peaks in smart building searches in India may be associated
with advancements in technology and loT adoption in the construction sector. Peaks may
correspond to specific technology-related events or product launches that influence public
curiosity.

Regional Variations: Global Perspective: The worldwide data indicates a consistent
upward trend, reflecting a global awareness and acceptance of the importance of smart and
sustainable building practices.

Indian Context: The Indian data, marked by intermittent peaks, suggests a more dispersed
pattern influenced by local events, policies, and technological advancements. This highlights
the need for region-specific strategies to promote sustained interest.

Public Awareness and Understanding: Global Perspective: The steady increase in
searches for both smart and sustainable buildings globally implies a growing understanding
and acceptance of these concepts on a broader scale.

Indian Context: The sporadic nature of interest in sustainable buildings suggests potential
gaps in sustained awareness or understanding of sustainable construction practices in India.
Educational initiatives and public awareness campaigns may play a crucial role.

Impact of External Events: Global Perspective: Peaks in worldwide searches often
coincide with major global events, policy announcements, and technological advancements,
indicating a responsive global audience.

Indian Context: Peaks in Indian searches align with local events and policy initiatives,
emphasizing the influence of regional factors in shaping the narrative around smart and
sustainable building.

Comparative Analysis: Smart Buildings: While both datasets display an upward trend, the
global data indicates a more consistent and gradual increase. In contrast, the Indian data
shows intermittent peaks, potentially linked to local events, policies, or market
developments.

Sustainable Buildings: Globally, interest follows a steady upward trajectory, particularly

from 2015 onwards. In India, the data exhibits sporadic peaks, suggesting a more irregular

993 |Page



IJEANS International Journal of Food and Nutritional Sciences

Research paper (G} PR )T WAV BT (SR TS 4 W MUGC CARE Listed (Group -I) Journal Volume 8, Issue 4, 2019

pattern of interest

Conversely, the initial low interest in smart buildings may be indicative of a gradual
understanding and acceptance of the transformative potential of smart technologies in the
construction sector. The upward trend from 2016 onwards corresponds with significant
advancements in loT, automation, and smart city initiatives gaining traction globally. This
suggests that while sustainable building concepts were quick to capture public attention, the
realization of the profound impact of smart technologies on urban living took time to
permeate public consciousness. The recent surge in smart building searches could signify a
growing recognition of the tangible benefits these technologies bring, such as enhanced
energy efficiency, improved urban planning, and a more responsive built environment. This
nuanced evolution in interest underscores the dynamic interplay between environmental
consciousness, technological innovation, and the maturation of societal understanding over
the past 10 years from 2010 to 2020 .
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Figure 2 World Wide Google trend search

Regional Trends in India:

Diversity in Adoption: The data from Indian states indicates a diverse range of adoption
rates for both smart and sustainable building practices. States like Jharkhand, Bihar,
Rajasthan, and Jammu and Kashmir exhibit universal adoption, reflecting robust policy
frameworks or cultural influences. On the other hand, states like West Bengal prioritize

sustainability, while others like Karnataka and Telangana show balanced adoption.
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Policy Influence: The 100% adoption rates in Jharkhand, Bihar, and Jammu and Kashmir
suggest the potential impact of state-level policies emphasizing smart and sustainable
construction. This underscores the pivotal role of governmental initiatives in shaping
regional development patterns.

Urbanization and Awareness: Higher adoption rates in more urbanized regions, such as
Delhi and West Bengal, hint at the influence of urban lifestyles and increased awareness of
the benefits of smart and sustainable living.

Global and Indian Comparison:

India’s Position: When compared globally, India's adoption rates, particularly in sustainable
building practices, fall slightly below the average. However, the considerable variation
across Indian states emphasizes the need for nuanced analysis, considering regional
disparities in economic development, governance, and cultural values.

Policy Implications: The global dataset highlights the influence of national policies on
adoption trends. Countries like Austria, Norway, and Switzerland, with 100% adoption,
demonstrate the effectiveness of stringent policies and incentives in driving sustainable
practices.

Economic Factors: Advanced economies like the United States, Germany, and Australia
exhibit moderate to high adoption rates, indicating the positive correlation between

economic development and the capacity for investment in innovative building technologies.

CONCLUSION

In this comprehensive analysis of Google Trends data spanning the years 2010 to 2020, our
investigation into the trends surrounding smart and sustainable buildings globally and in
India has yielded significant insights. The dynamic nature of the search patterns underscores
the evolving landscape of construction practices, policy influences, and technological
advancements.

From a global perspective, the steady increase in searches for smart and sustainable
buildings indicates a growing awareness and acceptance of these concepts on a broader
scale. The peaks in interest align with major global events, policy announcements, and
advancements in technology. The world is witnessing a gradual shift towards
environmentally conscious and technologically advanced construction practices, reflecting a

global commitment to sustainability.
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In contrast, the trends observed in India reveal a more nuanced picture. Peaks in smart
building searches are associated with specific policy initiatives, such as the Smart Cities
Mission, and technological advancements in the construction sector. The sustained interest
in sustainable buildings in early 2019 suggests an increased focus on environmental policy
discussions in the country.

The comparative analysis between global and Indian data highlights regional variations in
search patterns. The worldwide data exhibits a consistent upward trajectory, while the Indian
data shows intermittent peaks linked to local events, policies, and market developments.
This underscores the importance of tailoring strategies for sustainable and smart building
promotion to specific regional contexts.

The sporadic nature of interest in sustainable buildings in India indicates potential gaps in
sustained awareness or understanding of sustainable construction practices. Educational
initiatives and public awareness campaigns may play a crucial role in bridging this gap and

fostering a more consistent and informed interest in sustainable building concepts
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