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Abstract - The construction industry significantly impacts
the environment due to high energy use, resource
consumption, and emissions. Green building practices offer a
sustainable solution, but existing guidelines in India often
overlook regional climatic needs. This study focuses on the
Konkan region, where hot, humid conditions and heavy
rainfall affect building performance. It evaluates current
green building norms and suggests improvements tailored to
the region. The research highlights the importance of passive
cooling, rainwater harvesting, local materials, and renewable
energy, while also integrating traditional and modern
techniques. Overall, it emphasizes the need for region-specific
strategies to create sustainable and climate-responsive
buildings.

Key Words: Green Building, Konkan Region, S
Environmental Impact, Region-Specific Approach,
Traditional Architecture, etc.

1. INTRODUCTION

The construction sector significantly contributes to
environmental degradation through high energy use,
emissions, water consumption, and material exploitation.
Green building practices have emerged as a sustainable
solution, supported in India by frameworks like IGBC, BEE,
and GRIHA, though these often overlook regional differences.
This study focuses on the Konkan region, where a hot, humid
climate and heavy rainfall strongly influence building
performance. It examines how standard green building
norms can be adapted to local conditions by incorporating
strategies such as passive cooling, rainwater harvesting, and
the use of local materials like laterite stone and clay tiles.
The research also highlights the importance of blending
traditional architectural practices with modern technologies
and explores renewable energy options like solar and
biomass. Ultimately, it proposes a region-specific framework
to promote sustainable, efficient, and climate-responsive
development while supporting local ecosystems and
livelihoods.

1.1 AIM & OBJECTIVE

To develop a region-specific framework for green building
practices by analyzing and segregating standard green
building norms and evaluating their applicability to the
Konkan Region, with a focus on sustainable design, energy
efficiency, and climate-responsive strategies.

1) 1. To study existing green building guidelines and
rating systems such as Indian Green Building Council
(IGBC), GRIHA Council (GRIHA), and Bureau of
Energy Efficiency (BEE).

2) To analyze the climatic, geographical, and
environmental characteristics of the Konkan region,
including temperature, humidity, rainfall patterns,
and local resources.

3) Toidentify and segregate green building norms that
are suitable and adaptable to the regional conditions
of Konkan.

2. LITERATURE REVIEW

The literature on green building emphasizes sustainable
construction practices that reduce environmental impact
through energy efficiency, water conservation, and climate-
responsive design. While established guidelines and research
provide a strong foundation, they highlight the need to adapt
these principles to local conditions. In regions like Konkan,
with its hot, humid climate and heavy rainfall, combining
modern green strategies with traditional practices and local
materials is crucial. Overall, the review underscores the
importance of developing region-specific approaches for
effective and sustainable building design.

Contributions of researchers are presented as follows,

Kibert (2016) 11 The author presents a comprehensive
understanding of sustainable construction and green building
principles, emphasizing the need to reduce the
environmental impact of buildings throughout their lifecycle.
The study explains how energy efficiency, water
conservation, and material selection play a crucial role in
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achieving sustainability. It highlights that green building is
not only a technological approach but also a design
philosophy that integrates environmental, economic, and
social aspects. The author further discusses the importance of
adapting these principles according to regional climatic
conditions rather than applying a universal model. This
research is significant for the present thesis as it establishes a
foundation for analyzing how global green building norms
can be modified for specific regions like the Konkan Region.

Givoni (1998) [21 The researcher focuses on climate-
responsive architecture and passive design strategies for
buildings in hot and humid regions. The study explains how
natural ventilation, building orientation, shading devices, and
thermal mass can significantly reduce the need for
mechanical cooling. It emphasizes that understanding local
climate is essential for designing energy-efficient buildings.
The author also demonstrates that improper design in humid
climates can lead to discomfort and increased energy
consumption. This paper directly supports the thesis by
providing insights into passive cooling techniques that are
highly applicable to the climatic conditions of the Konkan
region.

Ramesh, Prakash, and Shukla (2010) 31 The authors
analyze energy consumption patterns in the building sector
and discuss the importance of energy-efficient design in
reducing carbon emissions. The study examines various
factors such as building materials, construction techniques,
and operational energy use. It highlights that buildings in
developing countries like India have significant potential for
energy savings through the adoption of green building norms.
The research also compares conventional and green
buildings, demonstrating the long-term benefits of
sustainable practices. This study is relevant to the thesis as it
supports the need for implementing energy-efficient norms
in region-specific contexts.

Indian Green Building Council (2019) 4 The IGBC
guidelines provide a structured framework for sustainable
building design, covering aspects such as site planning, water
efficiency, energy optimization, and material conservation.
The report explains various rating systems developed for
residential, commercial, and institutional buildings. It
emphasizes performance-based evaluation and encourages
the use of renewable energy sources. However, the guidelines
are largely generalized and may require adaptation for
different climatic zones. This study is important for the thesis
as it serves as a primary source for identifying standard
green building norms that need to be segregated and
modified for application in the Konkan region.

GRIHA Council (2015) 51 The authors describe the GRIHA
rating system, which focuses on minimizing resource
consumption and environmental impact through a lifecycle
approach. The study explains criteria such as energy
efficiency, water management, waste reduction, and occupant
comfort. It also highlights the importance of site-specific
planning and climate-sensitive design. The report provides
detailed benchmarks and evaluation methods for sustainable
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construction. This paper is highly relevant to the thesis as it
offers measurable parameters that can be assessed and
adapted for the specific environmental conditions of the
Konkan region.

Priyadarsini etal. (2009) [6 The researchers investigate the
performance of buildings in tropical climates and the role of
passive and active design strategies in improving energy
efficiency. The study focuses on the impact of solar radiation,
humidity, and ventilation on indoor comfortlevels. It explains
that integrating passive cooling techniques with energy-
efficient systems can significantly reduce energy
consumption. The findings highlight the importance of
climate-specific design solutions. This research supports the
thesis by providing a scientific basis for selecting suitable
green building norms for humid coastal regions like Konkan.

Singh and Sharma (2018) [’ The authors explore the use of
locally available materials and traditional construction
practices in sustainable building design. The study explains
how materials such as laterite stone, clay tiles, and natural
fibers can reduce embodied energy and improve thermal
performance. It also highlights the socio-economic benefits of
using local resources, including cost reduction and support
forlocal communities. The research emphasizes that modern
green building practices should incorporate traditional
knowledge for better sustainability outcomes. This paper is
particularly useful for the thesis as italigns with the objective
of integrating regional construction practices into green
building norms for the Konkan region.

3. THEORETICAL FORMULATION

Analyzing the applicability of green building norms in the
Konkan Region requires a comprehensive and
multidisciplinary framework that integrates climatic,
environmental, socio-economic, and technological aspects.
This approach ensures a detailed understanding of regional
characteristics and supports the development of sustainable,
climate-responsive building strategies.

1. Review of Green Building Frameworks

This study begins with an in-depth review of established
green building guidelines and rating systems developed by
organizations such as IGBC, GRIHA, and BEE. It focuses on
understanding key factors including energy performance,
water efficiency, material usage, and indoor environmental
quality. The study also examines how these systems evaluate
building performance and the procedures involved in
certification.

2. Climatic and Environmental Assessment

A detailed analysis of the Konkan region’s climate is carried
out, including temperature variations, humidity levels,
rainfall intensity, and wind patterns. The study also
considers geographical characteristics such as coastal
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conditions, laterite soil composition, and natural vegetation.
Environmental challenges like high moisture, corrosion
risks, and the effects of intense monsoon conditions are
carefully evaluated.

3. Classification of Green Building Norms

Green building guidelines are systematically grouped into
categories such as energy, water, materials, and indoor
environmental quality. Each norm is assessed to determine
whether it can be directly applied, needs adjustment, or is
unsuitable for the Konkan region. Necessary modifications
are suggested to better align these standards with local
climatic conditions.

4. Study of Traditional and Vernacular Practices

The research explores traditional architectural features of
the Konkan region, including sloped roofs, verandas, and
laterite-based construction. Their effectiveness in
maintaining thermal comfort and sustainability is analyzed.
The study also emphasizes combining these time-tested
practices with modern green building approaches.

5. Evaluation of Renewable Energy Potential

The feasibility of renewable energy sources is assessed
based on regional conditions. Solar energy potential is
examined with consideration of monsoon-related
limitations, while biomass energy is evaluated using locally
available organic waste. The possibility of small-scale wind
energy generation in coastal areas is also explored.

6. Water Management Approaches

Given the region’s heavy rainfall, the study investigates the
scope for rainwater harvesting and efficient water use. It
also examines groundwater recharge methods and surface
water management. Suitable drainage systems and water
conservation techniques are proposed to address local
challenges.

7. Development of a Region-Specific Framework

All findings are integrated to develop a practical and climate-
responsive framework tailored to the Konkan region. The
proposed approach considers environmental sustainability,
economic viability, and ease of implementation, offering
clear recommendations for improved construction practices.

3.2 Study Area: Konkan Region

The Konkan region is a narrow coastal strip along India’s
western shoreline, situated between the Arabian Sea and the
Western Ghats. In Maharashtra, it includes districts like
Raigad, Ratnagiri, and Sindhudurg, featuring a mix of coastal
plains, rivers, estuaries, and hilly terrain. This diverse
landscape plays a major role in shaping the region’s climate,
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vegetation, and settlement patterns. The region experiences
a hot and humid tropical climate, with temperatures
typically ranging from 25°C to 35°C. It receives very high
rainfall during the monsoon season, often exceeding 3000
mm annually. These conditions lead to persistent moisture,
waterlogging, and maintenance challenges for buildings.
High humidity also impacts indoor comfort and material
durability. Laterite soil is widely found in this region and is
commonly used in construction. Traditional buildings reflect
strong climate adaptation, incorporating features like
sloping tiled roofs for quick drainage, shaded verandas,
raised plinths to prevent flooding, and large openings for
ventilation. These design elements help maintain comfort
while reducing reliance on artificial cooling. The region is
rich in natural resources, including forests, plantations, and
coastal ecosystems like mangroves. Economic activities such
as farming, fishing, and horticulture influence land use and
settlement. However, increasing urbanization and modern
construction practices are gradually replacing traditional
methods, leading to higher energy use and environmental
concerns. Understanding these regional characteristics is
essential for evaluating and adapting green building
principles effectively, ensuring sustainable and resilient
development.

3.3 Analysis of Green Building Norms

Green building standards in India aim to reduce
environmental impact through efficient use of resources and
sustainable design practices. These guidelines address areas
such as energy efficiency, water management, material
selection, and indoor environmental quality. In this study,
these norms are carefully examined and categorized based
on their relevance to the Konkan region. Each category is
analyzed in relation to local climatic conditions. For example,
energy strategies focus more on passive cooling methods
like natural ventilation, shading, and proper building
orientation instead of heavy reliance on air conditioning.
Water-related guidelines are assessed with an emphasis on
rainwater harvesting, stormwater control, and groundwater
recharge due to the region’s heavy rainfall. Material selection
is evaluated based on durability in humid conditions and the
use of locally available resources like laterite stone and clay
tiles. Indoor environmental quality is also considered, with
attention to ventilation and moisture control to prevent
dampness and mold. The study identifies which guidelines
can be directly implemented, which need adjustments, and
which are less suitable. This approach helps bridge the gap
between general standards and regional needs, leading to a
more practical and effective green building framework.

3.4 Renewable Energy in the Konkan Region

The Konkan region has strong potential for renewable
energy due to its natural and climatic conditions. However,
the suitability of each energy source depends on seasonal
changes and local limitations. Solar energy is widely
available for most of the year and can be effectively used
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through rooftop installations. However, its efficiency
decreases during the monsoon season due to cloud cover
and rainfall, making energy storage or hybrid systems
necessary. Biomass energy is highly suitable for the region
because of the availability of agricultural and organic waste
such as coconut husk and cashew by-products. It offers a
reliable and sustainable energy source, especially in rural
areas, while also supporting waste management. Wind
energy has moderate potential in coastal areas where wind
speeds are higher, though large-scale installations may be
limited by land availability and environmental constraints.
Small wind systems can still contribute to local energy needs.
Additionally, micro-hydropower can be explored in hilly
areas where streams flow during and after the monsoon,
although this option is seasonal. Overall, a combination of
solar and biomass energy, supported by proper planning and
integration, can significantly improve energy sustainability
in the region.

4. RESULTS & DISCUSSION.

the results obtained from the analysis of green building
norms and their applicability to the Konkan Region are
presented and discussed. The findings are illustrated using
tabular data and graphical representations to provide a clear
understanding of the performance and suitability of different
sustainability parameters. The study evaluates green
building norms in terms of energy efficiency, water
management, material suitability, and renewable energy
potential, considering the climatic conditions of the region
such as high humidity, heavy rainfall, and coastal influence.

4.1 Analysis of Green Building Norms

This section presents and interprets the results of green
building norms based on guidelines from IGBC and GRIHA.
The norms are grouped according to their relevance to the
Konkan region and assessed across different sustainability
parameters.

4.1.1 Applicability of Green Building Norms

APPLICABILITY OF GREEN BUILDING NORMS

Directly Applicable

" Not Applicable
7

Needs Modification &

Graph no.1 Applicability of Green Building Norms

The analysis indicates that nearly 40% of the green building
guidelines can be implemented in the Konkan region without
any changes. These mainly include fundamental strategies
such as natural ventilation, efficient daylight use, and basic
water conservation methods.

Around 45% of the norms require adjustments to suit local
conditions, particularly due to high humidity and intense
rainfall. For instance, insulation methods and building
envelope designs must be modified to address moisture-
related concerns.

The remaining 15% of the guidelines are not suitable for the
region, as they are designed for climates that differ
significantly, especially dry conditions.

Overall, the findings suggest that most green building
standards need to be adapted to local environmental
conditions for effective use.

4.1.2 Energy Efficiency Analysis

ENERGY STRATEGY EFFECTIVENESS

Percentage (%)

Passive Cooling

Mechanical Cooling Solar Energy

Graph no.2 Energy Strategy Effectiveness

The study shows that passive design strategies are the most
effective in improving energy efficiency in the Konkan
region. Techniques such as cross-ventilation, proper building
orientation, and shading devices significantly reduce the
need for artificial cooling.

In contrast, mechanical cooling systems increase energy
consumption and are less sustainable due to continuous
humidity.

Solar energy systems perform reasonably well throughout
most of the year but experience reduced efficiency during
the monsoon season because of cloud cover and rainfall.

These observations confirm that passive design approaches
are the most suitable and sustainable energy solutions for
the region.
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4.1.3 Water Management Results
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Graph no.3 Water Resource Utilization
Rainwater harvesting emerges as the most effective water
management strategy due to the region’s heavy rainfall,

making it highly reliable for water conservation.

Groundwater use is moderate, though it faces challenges
such as seasonal fluctuations and overuse in certain areas.

Water recycling and reuse systems also prove to be highly
efficient in lowering overall water demand.

These results highlight the critical role of well-planned water
management systems in achieving sustainability in the

Konkan region.

4.1.4 Material Suitability Analysis

MATERIAL PERFORMANCE IN KONKAN CLIMATE
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Graph no.4 Material Performance in Konkan Climate

Locally available materials like laterite stone and clay tiles
perform very well due to their compatibility with the
region’s climate and good thermal properties.

Concrete shows average performance but needs proper
treatment and maintenance to prevent damage caused by
moisture.
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Steel is less suitable in this region because high humidity and
coastal conditions increase the risk of corrosion.

The findings suggest that local materials are more effective
and sustainable compared to many modern construction
materials.

4.1.5 Renewable Energy Potential
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Graph no.5 Renewable Energy Feasibility

Biomass energy has the highest potential in the Konkan
region due to the easy availability of agricultural and organic
waste.

Solar energy also plays an important role, although its
efficiency decreases during the monsoon season.

Wind energy has limited use and is mainly feasible in certain
coastal areas.

Micro-hydropower contributes very little and depends on
seasonal water flow from the Western Ghats.

Overall, combining solar and biomass energy offers the most
practical and efficient solution for sustainable energy
generation in the region.

4.2 Integration of Traditional and Modern Practices

PERFORMANCE COMPARISON OF BUILDING PRACTICES
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Graph no.6 Performance Comparison of Building Practices
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Traditional architecture in the Konkan region performs
exceptionally well in adapting to the climate. Features such
as sloping roofs, natural ventilation, and the use of local
materials help maintain comfort and durability.

Modern construction methods show moderate performance
but often lack sensitivity to local climatic conditions.

A combined approach that integrates traditional knowledge
with modern green building techniques provides the best
results in terms of sustainability, energy efficiency, and long-
term performance.

These findings emphasize the importance of blending
traditional wisdom with modern technology to achieve
effective and sustainable building design.

5. CONCLUSION

This study examines how effectively green building norms
can be applied in the Konkan region, considering its hot,
humid climate, heavy rainfall, and coastal conditions. While
existing frameworks like IGBC and GRIHA offer a solid base
for sustainable construction, they cannot be fully applied
without modification. The findings show that only about
40% of the norms are directly suitable, while most require
adjustments to match local conditions. Passive design
strategies such as natural ventilation, shading, and proper
orientation are found to be the most efficient for reducing
energy use, whereas reliance on mechanical cooling is less
suitable. A combination of solar and biomass energy emerges
as a practical renewable solution. Effective water
management, especially through rainwater harvesting and
recycling, is essential due to high rainfall. The study also
highlights that local materials like laterite stone and clay
tiles perform better than modern alternatives in this climate.
Additionally, integrating traditional architectural practices
with modern techniques provides the most sustainable and
efficient outcomes. Overall, the study emphasizes the need
for region-specific approaches to achieve environmentally
responsible and climate-responsive development.
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