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Foreword

The particular issues of the Global South need urgent attention for a pluralistic
multifaceted vision of improvement and sustainable development. This book is an
attempt to address this difficult and interdisciplinary topic. Why do the architecture
and built environment of the Global South remain so vastly different from those of
the North, often despite the rich heritage values and significant spatial inheritance
of the past? The arc of progress seems to have dampened with time and accelerated
during the colonization and after the industrial revolution. Today, globalization,
aided by scientific and technological worldviews, has made the world a smaller,
more known, and accessible place. However, as the chapters in this book show, the
differentiators need careful appraisal. The various divides that exist among territo-
ries marked by political, cultural, and socioeconomic boundaries have impacted
everything that human civilization had ever produced. With the growing intellectual
exchange and media access, there is every reason to assume that these differentia-
tors can be better understood.

The growing usage of the terms Global North and Global South, today, is largely
an attempt to bridge the gaps rather than reinforcing and accepting modes of dif-
ferentiation in the world. There is a need to address a multiplicity of views, and
cross-sectional knowledge needs to be dissipated about the characteristics and crite-
ria of the Global South, so that, first, the awareness is raised, and, second, forces and
parties join hands to solve problems to make the world a better place to live and
grow in the future. Many of the chapters of this book have been framed in the form
of stories from different parts of the world. These depictions are specific but are
ubiquitous in the developing countries of the world. The presentation of the book is
vivid and catches the attention of the reader, each case study painting a conceptual
picture of typical Global South scenario, irrespective of place specificity. Having
been born and brought up in a developing country and now living in a Global North
country in the Southern Hemisphere for many years, I could relate to this book in a
manner of dual readership, experiencing both dichotomy and unison.

This book is an excellent resource for architects, designers, planners, environ-
mentalists, sociologists, and policy-makers, for it projects the setting of built envi-
ronment in the Global South. Though the book is academic- and research-driven,
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an overall read would not be too strenuous for the interested reader or a student
curious to learn about the built characteristics of the developing world. With my
research area encircling around computational techniques in architecture and urban-
ism, I have been fascinated by the simplicity with which the key features of built
environment has been postulated in this book, namely, the environment (ecology),
perception, and design. Overall, the book has harnessed on one or more of these
themes in different chapters of the book fashioning a subtle integration. The inter-
woven characteristics of these themes, with multitude of places and different styles
of writing by the different chapter authors, have given it a form which resonates
with the essence of how the Global South actually exists — diverse, rustic, vibrant,
and perhaps chaotic.

I would contend that this book is but a tiny grain of sand compared to the vast-
ness of the Global South. Large and overwhelmingly diverse, difficult to research
and document, the book is a timely compilation on this important subject matter.
I am certain that this is a ripple which would ambitiously multiply over the coming
years.

Professor, Curtin University Sambit Datta
Perth, WA, Australia
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Chapter 1

Built Environment in Response

to the Ecology, Design, and Perception
of the Global South

Mainak Ghosh

Abstract The need is highlighted never than before, that the urbanization and pro-
liferation of built environment of the Global South require “new theoretic
approaches” and in-depth analysis based on case studies, evidences, and scenarios
since the causes of urbanization and its outcomes are significantly different from
those in Global North. Hence it is evident today the Global South indicator is not
based on geographical parameters but relies on various other considerations related
to urbanization, development, and built environment. This particular chapter com-
piles some of such individual studies of the Global South which are very specific;
however when looked into the analytical sublimity of these cases, its specificity
gives way to the generic characteristics of these cases, merging with the common
issues of the urbanized built environment and culture of the Global South. Hence,
seemingly the built environment is to deal with buildings, urban regime, and human
settlements; however a deeper introspection here extends its significance into much
larger areas and forms. Thus when the design of the built is considered holistically
against perception of the built and its environment, it gets truly understood. This
chapter gives an overview to this understanding, which is discussed and elaborated
substantially in the next chapters. The aim is to propound that it is very crucial to
know that every component of the built environment is defined and shaped by con-
text and each and every element impacts either positively or negatively to the overall
quality of environments for built and natural and to human-environment relation-
ships. Added with political and social complications, the urbanization of the Global
South has been steadily and sporadically increasing with degradation of quality of
urban environment and living. The skewed design of the built environment for these
urbanized worlds, the conflicting perception of different stakeholders towards it,
and the degraded ecology of the development remain ubiquitous throughout these
countries or rather regions; hence a summarized view is presented in this chapter for
a comprehensive understanding of the overall compilation of the book.

M. Ghosh (P<)
Department of Architecture, Jadavpur University, Kolkata, West Bengal, India
e-mail: mainak.ghosh@jadavpuruniversity.in
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Global South

It is quite a challenging task to define “Global South” more so when the world has
become a melting pot of every aspects to do with human civilization. Aided with
technological advancements, ever since industrial revolution, the world has stepped
towards regionalism in terms of economics and associated politics; at the same time,
it has fallen flat in terms of culture, living, and lifestyle and societal aspects at large.
Post-1990s, marking the end of Cold War expression, the categorization of First,
Second, and Third World has become outdated. Even the prominence of the terms
which have been in abundant use, namely, “development” and “developing coun-
tries” has diminished considerably. Though they are still used eloquently and ubig-
uitously in a colloquial perspective, it has questionable validity and vitality, as the
center of global economic growth has been shifting to places outside the so-called
West (Europe, North America). These changes triggered debates and dialogues on
varied aspects of postcolonial and developmental scenarios, which though started in
a discursive manner soon gathered momentum. And one of the rather stable termi-
nologies which surfaced out resulted into the origination of the divisions of “Global
North” and “Global South” (Levander and Walter 2011). Though these terms have
been coined by and predominantly used by social science and the humanities, in the
initial stages, today natural sciences, medicine, and other sciences have been
increasingly using the term. Business, management, law, and other disciplines are
also finding the use of North-South dichotomy to be emergent. Research has shown
that there has been a steady and steep growth in the usage of the term Global South
in publications since 1996 (Sivertsen 2014). This is just a small indication that
Global South is not only gaining importance as a terminology but also is being ren-
dered intellectually and scholastically by different researchers in different
disciplines.

Apart from this quantitative predominance of the Global South, it is important to
note the qualitative notion of Global South. It is associated with the negative impacts
of capitalism, mostly by Western actors, and served by the weak regulations, acting
on the inhabitants of the countries or regions of the Global South. In contrast, Global
North is often linked to strong governance and public sector. Another dichotomy
noted for these terms relates to urban and rural. Global North is symbolized as hav-
ing accomplished the complete urbanization process in an organized and orderly
fashion, in the postindustrial revolution world, whereas Global South is visualized
as predominantly rural, backward, and underdeveloped. It could be observed; there
is always a lot of scope to describe the inadequacies and deficiencies in Global
South compared to the urbanization standards set by the Global North. The urban-
ization process of Global South is rather termed as “chaotic” and “roblematic”
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(Pagel et al. 2014). These researchers have highlighted that the urbanization and
proliferation of built environment require “new theoretic approaches” and in-depth
analysis based on case studies, evidences, and scenarios since the causes of urban-
ization and its outcomes are significantly different from those in Global North.
Hence it is evident today the Global South indicator is not based on geographical
parameters but relies on various other considerations related to urbanization, devel-
opment, and built environment. Methodological national boundaries could be
avoided; rather sub-national regions or localities could be considered, since the
“internal conflict and contradictions” could lie anywhere in the globe (Dirlik 2007).
With narrower and idiomatic usage of “North” as equivalent to the capitalist elite
class and “South” as equivalent to marginalized segments, today indeed Global
South could be anywhere and everywhere (Sparke 2007).

It is also observed that within Global South while there are similarities of pattern,
diverse variations and heterogeneity exist which requires in-depth individual stud-
ies. A gross generalization of issues of Global South is almost impossible. This
particular book compiles some of such individual studies of Global South which are
very specific; however when looked into the analytical sublimity of these cases, its
specificity gives way to the generic characteristics of these cases, merging with the
common issues of the urbanized built environment and culture of the Global South.

Built Environment

Man like animals have looked at environment as a source for mitigating needs of
self. The immediate environment has provided them with basic resources. And in
many cases, if the immediate environment has been exhausted or not sufficient, man
has resorted to migration. However unlike animals, man started looking at environ-
ment not just as a resource but as an inspiration that could be changed. The very
basic nature of human exploration is visible if one observes how the children inter-
act with the environment. Children with no particular experience of how to use a
natural element come up with a very innovative approach when encountering a
natural form, for example, a twig of a tree. In contemporary day-to-day living, a
child would not see much use of a twig of a tree except that of observing twigs to be
pruned at times. However when they are handed with a twig, they would find mul-
tiple uses; the twig then starts acquiring a greater importance than it could be
thought of; hence the twig starts acting as an inspiration to the children. Children try
to change their surrounding every time, with different materials and tools available
to them. One would surely recall the experience of the child doodling on the clean
walls. It is certainly a very simple example of changes being brought to the environ-
ment. Hence human being by very nature is a changemaker and brought changes to
immediate or remote environment. As a part of this endeavor, man acted on the
environment to build. Now the dictionary definition of “build” says “Construct
(something) by putting parts or material together” (Oxford Dictionary 2018),
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whereas the definition hinted for the “built” suggests that something is “made,
formed, or shaped in a specified way” (Merriam-Webster Dictionaries 2018). It is
understood from these definitions that both the words related to tangible form which
are meant to exist in the environment and be part of it. Hence there is a strong con-
nection of the verb “build” and the noun or adjective “built” to the environment.

Historically speaking the built environment is one of the most crucial parameters
to mark human civilization. Today the built environment and forms are almost “nat-
ural” and elemental to us. People find them obvious. The built and the natural go
hand in hand. However this is not to judge its impacts. From a theoretical discourse,
every bit of earth has been transformed into built environment. One may argue what
about pristine oceans, impenetrable forests, or frozen polar regions? The oceans are
surfaced with countless voyages. Diving explorations, dumping of wastes, floating
plastic bottles, sinking carcasses of junk machines, weapons, and the like have
extended the “built environment” into the unimaginable spreads and into the depths
of the ocean. The trackers fitted on wild animals, the satellites sending pictures from
the deepest cores, and the aircrafts hovering over the densest foliage of the world
have turned the scariest of the forests, heard in stories into the “built,” the “built”
that one experiences every day while sitting in an office room or strolling in an
urban park. Needless to talk about the sinking ice, greenhouse effect, global warm-
ing, etc. and their impacts on the poles, the effects are not just restricted to the poles
but percolate to every continent. In a broader sense, it deals with water. Which is
essential for life, too much or too less of it, both are of great threat to human civili-
zation. Hence, seemingly the built environment is to deal with buildings and urban
regime; however a deeper introspection extends its significance into much larger
areas and forms.

The most dominant impacts and effects of built environment are realized in urban
areas, not to neglect the rural and other forms of settlements though. It is just that
urban areas have higher density and large number of human interventions as seen
against the natural environment. The rise of urbanism is a significant cause of con-
cern. The United Nations data set predicts that 68% of the world’s population would
live in urban areas by 2050, which in 2018 was summed up to 55%. This increase in
urban population resulting gradual shift in residential settlements from rural to
urban areas and also taking into account the overall growth in global population by
2050 would add another 2.5 billion people to urban areas. It is also notable that UN
report states that close to 90% of this increase take place in Asia and Africa (United
Nations 2018). And because of rapid urbanization, there are other issues emerging.
It is obvious that this exuberant urbanization is giving rise to growth of urban built
environment which was never seen before. The built environment from its very
inception has been seen as a place of recess and safety, a resort to protect from the
turmoil prevalent in nature, such as storms, rains, harshness of temperatures, and the
predictable and periodical ones, and also from the unpredictable ones such as attacks
of wild animals or landslides. It still continues to serve these purposes of protection
and harnessing. But with the growth of enormous built-up forms in contrast to its
surroundings, it has started posing newer challenges to mankind. Pollution is one of
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the examples. The by-product of urbanization has led to a threat to the human habi-
tation again. The same notion of recess and safety is now contested. Hence as man
starts altering his surroundings and his immediate environment, he also owns the
responsibility of a holistic betterment and not a skewed one.

Environment, Perception, and Design of the Built

Built environment or man-made environment has various dimensions and aspects
related to it. There are multiple disciplines which take different perspectives and
discourses. This particular book attempts to look at the built from three distinct
perspectives; these are based on aspects of environment, perception, and design.
These are very broad areas of discussion and embrace interdisciplinary and varied
modes. In most cases these perspectives seamlessly merge, one into another.
However for a holistic understanding of built environment, one should be aware of
these three perspectives and analyze its interrelationship while considering a built
environment. Let us consider the example of peri-urban or urban areas. The growth
of fringe areas of a city is inevitable. In many developing countries, the cities merge
with the rural surroundings. The urbanism sprawls into the nonurban settings. This
gives rise to unique characteristics not only to the built environment but also to the
natural and sociocultural ambience. One would come up with an interesting analysis
if the residential houses are considered in these areas. Many of the residential build-
ings use a combination of masonry, concrete along with natural materials such as
timber structural members, and thatch or burnt clay tiles. Now, this perspective of
the built form is a unique design endeavor by the local masons and housebuilders.
Often the residents themselves build up their shelter using this unique hybrid tech-
nique developed indigenously. From a design standpoint, this is novel and techno-
logically innovative. However these innovative frugal design attempts could be
tested for its technological soundness, efficiency, and safety. Some of these stand
very sound over prolonged trial and error. For example, the way bamboo roof frame-
work is inserted and supported on masonry walls, concrete lintels or ring beams,
and concrete columns or pillars is robust and effective. These houses are often con-
sidered to be “kuccha” or temporary. Many of the authorities and governing bodies
do not even acknowledge these to be legitimate buildings. And compared to the
buildings which are purely made out of masonry, stone, and concrete, these build-
ings are recognized to be inferior. They are socioculturally portrayed as of lower
class, representing poorness and inadequacy. It is neglected and not praiseworthy.
The perception towards these designed forms of the built environment starts coming
into picture. Hence the design of the built could be analyzed based on the perception
of the built. A simple place of living starts making a mark on social discrimination
and on cultural mindsets. In the same neighborhood, a person having such “kuccha”
house would receive social bias compared to a person living in a concrete-clad
residence. However ecologically and environmentally speaking, it is found that
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these hybrid models often turn out to be climatologically and economically very
effective. Thus these are perhaps more sustainable scientifically compared to the
concrete buildings. Thus when the design of the built is considered holistically
against perception of the built and its environment, it gets truly understood. Just a
partial understanding of the built environment is therefore always very limited and
narrow. Until analyzed against these three perspectives, a discourse on the built
environment remains incomplete and incorrigibly deficient.

Environment and the Built: Earth as an Inspiration

About 13 million years ago, man was a hunter and gatherer and lived in caves. With
the advancement and invention of simple tools and discovery of fire, he advanced
into the barbaric age. He then learnt that living in groups was safer and living closer
to the water sources ensured a good supply of food and water. And this is when
clusters and settlements started to form. With the discovery of agriculture, man
learned to live on fruits and vegetables, and thus he did not have to move anymore
in search of food; the settlements became more permanent. This journey from the
caves to settlements had already taught humans the importance of the “built,” which
provided safety, security, and feasibility in all aspects.

If we talk about the first house that was built or the first ship that was built, it
will be undoubtedly from the most local and natural materials which were found
in vicinity, like timber, stone, thatch, etc. As technology advanced and new inven-
tions happened, the built took different shapes and forms, like the monumental
dome built by the Romans at the Pantheon and the gigantic Greek orders at the
Parthenon.

Moving centuries later to a very important and life-changing phase in human
history, the industrial phase, we start to see large-scale production of iron. The ready
availability of iron contributed to the development of machinery, notably James
Watt’s double-acting steam engine of 1769. Although application of iron took place
centuries before the industrial revolution, the first large cast-iron structure was the
bridge over the River Severn at Ironbridge, a town in England. Built by the iron
founder Abraham Darby III between 1777 and 1779, it has a span of 30 m. An
extravagant sequence of iron and glass structures continued to the end of the cen-
tury. The most important of these was the Crystal Palace, built in London’s Hyde
Park with standardized parts. This was to accommodate the Great Exhibition of
1851 (César 2017).

The built has come a long way since then, and in every stage, it has always had
an intricate relationship with the environment. Firstly, by using the materials that
the environment provided, the built took inspiration from natural forms only to
exploit the environment at some point of time.

The environment has not only provided the materials but has also shaped the way
we built in the past. A very good example would be a vernacular building of any
area. Let us consider the vernacular stilt houses of Assam as an example. Being in a
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very heavy rainfall zone, the high plinth not only helps during floods but is also used
to shelter cattle. The very convenient sloping roofs make it easy to drain off rain
water. The materials used are locally available ones like bamboo, mud, and thatch
which are easily replaceable when needed. Moreover, these materials have insulat-
ing properties which keep the interiors warm in the harsh winters and cool in the
summers. Being lightweight and constructed with flexible connections, such struc-
tures are very efficient during earthquakes which this zone is extremely prone to
(Kaushik and Babu 2009).

Today, we often talk about the terms “green” and “environment-friendly” and
we try building with materials which have lesser impacts on the environment. In
this context the methods and materials used to construct a building that affects the
environment are as important as to the knowledge on how the built is operated. For
example, use of heating, ventilation, and air conditioning (HVAC) system is not
efficient or sustainable having a long-term negative impact. Several other factors
make huge impacts but are not immediately noticeable, like the energy used for
building a shelter in the form of electricity and fuel consumption. The fossil fuel
usage for transportation related to construction of contemporary buildings, unlike
vernacular, is higher, as they do not tend to use locally available materials. Added
is the transport of waste, produced from construction and demolition. Today per-
haps we have reached the threshold, and thus, now it is absolutely important to
understand and respect the relationship of the planet with the built and act
accordingly.

So far man has created tools, harnessed fire, manipulated spaces, and modified
the environment to make his life safer, comfortable, productive, and enjoyable.
Now, times have changed, and man-made changes have increased, and populations
have blown up, but the basic reasons for creating the built environment remain
vitally the same; however the means have changed.

It is very crucial to know that every component of the built environment is
defined and shaped by context; each and every element impacts either positively or
negatively to the overall quality of environments both built and natural and also to
human-environment relationships. These impacts are sometimes local but are expe-
rienced at every scale, including global and even planetary.

Perception and the Built: Eyes of the Mind

The Oxford Dictionary defines perception as “the way you notice things, especially
with the senses.” Thus, the way we realize, understand, or experience the surround-
ings depends on how we perceive it.

The built around us is guided by several factors, starting from basic ones like the
site, climate, etc. to complicated ones like issues of territory and privacy, as well as
the question of who determines and designs the physical spaces. Such factors often
neglect the individual as well as the collective perception. Also, the implicit nature
of our daily surroundings often changes individual perception.
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Architecture as a crucial part of the built environment acts as an identity for the
given region, community, or culture. It reflects culture closely with structural, his-
torical, political, economic, and social features of society. The changing cultural
and social attitudes in communities have the greatest impact on the built (architec-
ture), and the key actor and factor is perception.

Without knowledge our eyes are nothing but mere instruments to identify and
measure, and we tend to develop incapacity to determine meanings in what we see
(Youssef 2015). This knowledge comes from the cultural and social aspects. It is
interesting how the cultural and social perspectives can change the value of a build-
ing. Let us consider the case of Mawlynnong, a historic settlement in Meghalaya, as
an example.

Mawlynnong is a small hamlet of about 500 residents located in the East Khasi
Hills, about 90 km from the capital city of Shillong. Nearly 130 years ago, there was
an outbreak of cholera in this remote settlement. Without the availability of medical
facilities, the Christian missionaries suggested that cleanliness was the only solu-
tion. Since then, cleanliness has become a daily ritual for the local inhabitants.

Until 2003 it was like any other remote settlement in the state. No tourists visited
the settlement as it had no proper roads and was accessible only by foot. Later in
2003 it was voted as the cleanest village in Asia by Discovery India magazine. It
was reinforced by BBC and National Geographic in 2004, and UNESCO endorsed
it in 2006, and thus the village won fame in the national and global scenario.

The architecture in this settlement is very traditional with typical features like
sloping roofs with palm leaves, bamboo walls, and stilt houses with wooden col-
umns. All the materials and techniques are sustainable and locally available, and the
settlement has survived and flourished over the years in the same way.

Now with the inflow of tourist and increased interaction and mixing of cultures,
the settlement suddenly has an outburst of concrete buildings. To cater to the tour-
ists, modern sanitary facilities are provided, several houses have been converted to
restaurants, and homestays, and a complete change in perception towards the local
architecture is observed. The inhabitants who were once very proud of their tradi-
tional bamboo houses and showcased the same by building tourist lodges with bam-
boo are today willing to shift to concrete buildings at any cost. Concrete buildings
are wrongly perceived as a symbol of status, and several traditional houses have
been replaced.

It is also very interesting as how a neighboring object affects an object, with
respect to perception. For example, one may find a sculpture simple because he is
unaware of its intricacy; or he finds it confusing and complex because he is unaware
of its intricacy; or he may be puzzled only because he is not accustomed to a new,
modern style of shaping things.

To conclude, one can say that perception is one of the main factors which deter-
mine the success of the built in the long run. For a designer it is important to under-
stand the perception of the user before putting forward his ideas. Secondly, we see
that sociocultural aspects impact perception to a great extent, and in such cases
knowledge in terms of awareness becomes crucial.
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Design and the Built: Man the Place Maker

Design is a very broad concept. Generally speaking it is the process of envisioning
and planning the creation of objects which in this context is the built. Designing is
an intentional process. It is often misinterpreted as something that is done to make
things look more aesthetically pleasing. Of course, no one likes to see anything
unpleasant unless there is a specific reason to do so. But that is not what design is
about. Most importantly, it is about making the user’s interaction with the environ-
ment more natural and complete. It is a combination of both art and science; in brief
it takes the expression of art and problem-solving aspect of science. And at the end,
it is an attractive keyword, as it conveys to people the associated notions of ability
and thought (Taura and Nagai n.d.).

Man has over the years mastered the several aspects of design in all possible
ways. This process has developed with the new inventions, discoveries, identifica-
tion of new materials, advancement of technology, and interaction with different
cultures. Such knowledge has been passed down from generation to generation to
have what we have today.

From the early civilization of Mesopotamia built in mud to the gigantic pyramids
of the Egyptian civilization and to the more advanced brick houses and strategically
planned settlements of the Indus Valley Civilization, man had it all sorted. We
design and build our lives from one experience to another. Based on those experi-
ences, components of the built emerge from human needs, thoughts, and actions.

Man has always been able to establish himself as a superior being on the planet.
Our actions have built civilizations, unimaginable skyscrapers, bridges, roads, and
dams. We have designed and built for the good of culture, religion, and society. But
the irony is that sometimes, the essence of human actions is magnificent, and we
design and plan quality life experiences for ourselves and others. At other times, the
same human actions are shortsighted which ends up in creating uncomfortable situ-
ations that are not very feasible for healthy human activities and impacts the envi-
ronments negatively.

Like mentioned before, design is art in terms of expressionism. A designer not
only creates a space for a user but also expresses his thoughts and ideas with the
same. Thus, there is always a cause-and-effect relationship between human purpose
and the things we design and create. Human needs and values are manifested in the
built environment. A persuasive historian and English Prime Minister, Sir Winston
Churchill, expressed that “We shape our buildings; thereafter they shape us.”
Another noted historian, Arthur Cortell, conveys this same interdependency by
claiming: “Tell me the landscape you grew up in and I will tell you about
yourself.”

When we look into the past, we know that most of society’s knowledge of past
civilizations, cultures, their habits, and everything for that matter is derived from
remnants of the built environment. We would probably never have known the use of
arches in a building if the Romans had never designed their temples using them. In
the same way, our present cultures would be judged someday in the future by what
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have been created today. We should think about the results then as whether our pres-
ent practices will be applauded to or will be condemned as being insensitive and
brutal. Perhaps when we design with such questions in mind, the true sense of
design is achieved, which is through understandings of the present, with the knowl-
edge of the past and keeping in mind the values of the future.

Urbanism and Urban Transformations

It is easily understood that the divide of the Global North and Global South is based
on urbanization factor in a very significant manner. Though there are various other
factors relating to difference in economics, lifestyle, culture, technology, etc., it
could be inferred easily that many of these are rather by-product or outcomes of
urbanization process. Kaul (2013) has strikingly projected the growth and rise of
Global South in his report on United Nations Development Program. He also men-
tions that countries of the Global South have paced forward at different speeds and
have been able to join the group of major global policy-shapers. On the other hand,
in a need of their own sovereignty concern, the countries of the Global North have
responded to this increasing power of Global South. Political multipolarity is add-
ing economic multipolarity and military multipolarity, assimilating the role of
Global South into the world economy. Kaul (2013) even states ambitiously, “the
world has been fortunate that increasing economic openness and deepening policy
interdependence have coincided with the rise of the global South.”

With all these the immediate direct impact which has been noticeable is the
growth of urbanization both in a planned and unplanned manner. Many of the coun-
tries of Global South have been influenced by the effects and privileges of urban
settlements during the colonial stages. However the postcolonial challenges have
shifted these urban lands into cluttered settlements in most cases. Added with politi-
cal and social complications, the urbanization of Global South has been steadily and
sporadically increasing with degradation of quality of urban environment and liv-
ing. Again with the gradual rise and importance of these countries in the Global
scenario for the past decade, the urbanization process is under strict vigilance by
most of the stakeholders. Hence the urban transformation of the Global South is
ever-changing and continuous.

This particular book starts with chapters on urban transformations with stories of
some of the countries of Global South. These transformations are rather predomi-
nant and common for most of the countries in Global South. The design of the built
environment for these urbanized worlds, the perception of different stakeholders
towards it, and the ecology of the development remain ubiquitous throughout these
countries or rather regions.
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Discussions on Built Environment of the Global South:
Structure of the Book

In the first chapter, the current state of some of the towns has been elaborated, which
developed into urban settlements during the time of colonial proliferation around
the globe. This is comparable to most of the countries in Asia, Africa, and South
America. These smaller settlements were brought into the surface of the earth based
out of native emergent settlements. These settlements manifested substantial rural
characteristics with being hubs of economic prominences dependent on trade or
agriculture. In India interestingly enough, on the eastern fringe in the state of West
Bengal, series of colonial settlements started emerging influenced by the colony
established by different countries of Europe. Such a combination was unique in the
history of colonial period, and this region was often colloquially referred to as
“Little Europe,” though later on only one town emerged to become the capital of the
country, erstwhile Calcutta. The saga and grandeur of the other town faded with
passage of time. Towns such as Bandel which was a Portuguese colony, while
Chinsurah — a Dutch settlement—Chandernagore, and Serampore corresponding to
French and Danish provinces, respectively, have turned into mundane native urban
settlements with legacy of the past. The built environment went through gradual
change based on the needs of the people and government, on top of the initial colo-
nial footprints of the cities, with changes which are incongruent and haphazard.
Today with a huge pressure on urban lands, and with the political and economic
shift of attention to smaller towns and cities, these cities are experiencing immense
change. The focus has shifted from few prominent, populous, powerful cities of the
developing countries coined as megacities or metropolitans to transforming urban-
ization of less popular cities which have been dormant for years. These changes are
occurring in an uncontrolled and sporadic fashion, creating undesired and disor-
derly urban environments. This chapter discusses some of these issues and high-
lights on the need of quick intercession, to check further damage and also to redress
the harms previously thrust upon in these cases. Role of residential settlements in
the urban transformation process has been investigated in some of these cases, along
with the function and impact in relation to the built environment of the past.

While the first chapter explores the part of residential areas of an urbanized
domain in Global South, the next probes into the commercial arena. Twenty-first
century marks the increase of commercial centers across the world in response to
economic development. The “West” has been distinguishable in such propagation.
The influence of the West percolated to the Global South inadvertently and wit-
nessed local variations and conditioning. These transformations like the earlier case
are facing turbulence too and eventually causing an overall impact on the urban
development of these cities at large. This particular chapter looks at the combination
of commercial centers and urbanization with scrutiny of cases in Africa and Asia.

If a child is asked to draw a city, his view of urban environment would certainly
house roads and roads with vehicles. Apart from dense residential setting and com-
mercial projections, the scene of a city is incomplete without its transport. Many of



12 M. Ghosh

the cities designed and developed in the USA were inclined towards strong bias on
vehicular or transportation networks. It is indeed essential to run the functions and
services of a city. The cities of the Global South experienced vehicular influx rather
late in the timeline; however the growth rate is steep and, combined with lack of
planning and designing which is oriented towards transportation from the inception,
led to serious concern in the developing world.

The third chapter deals with issues and challenges for transit-oriented develop-
ment (TOD) in a scenario of developing country. TOD ensures meaningful urban
development and growth which is supported by public transits. This curtails the
need to use private vehicles. The increasing number of private vehicles owing to the
dense population and financial aid supportive policies, in the developing countries,
causes enormous challenges and threats, such as traffic congestion, degrading urban
environment, inequity in allocation of road space between vehicles and pedestrians,
increasing road accidents, etc. to name a few. In India there has been an emergence
in the rapid transit systems (RTS) in the last decade, and there is a strong need for
appropriate TOD guidelines. Thus the entire fabric of the built environment today is
governed by the transport modes and allied functions. Needless to say many of the
developing countries are not really prepared for the outburst of vehicular load,
related to changing governmental policies, and newer systems of transports such as
RTS. On one hand, there is massive pressure towards mitigation of fast, effective,
and comfortable transport needs of heavy population of these cities, and on the other
hand, the aftermath confronted by the newer and advanced means of transport needs
to be resolved. Hence the balancing act requires prudent decision-making, public
support, and participation.

In continuation to the transit-oriented development, the next chapter looks into
the possibility of conventional public transport as a solution towards the issues and
challenges which have been raised in the previous chapter. While the governments
are in constant strain to build more roads, flyovers, rail systems, and smart infra-
structure, with immense investments, they are concerned with the returns and profit-
ability of these ventures. At the same time, with all these developments towards
betterment and ease of living and working, the quality of life ensured to the citizens
is questionable. The fourth chapter focuses on the conventional bus transport which
has existed in many of the developing world for years as an efficient and comfort-
able mode of transport. Though the newer and faster modes of transport are inevi-
table to flourish in future years, shaping the cities in a different form than that of
present, the conventional means should not be neglected. Multimodal development
needs to be explored in its true sense. These transport interventions have lasting
impact on the shape and character of the city. The bus and similar public transit call
for bus stops and shelter at intervals which again are designed at walkable limits of
the neighborhoods and workplaces. Dedicated, safe bicycle ways are almost invisi-
ble in the developing countries, despite large number of users and strong urge to use
this low-cost, eco-friendly mode, whereas the Global North has built environment
responding to this need accordingly. The more the train tracks and fast tracks, the
more the use of underground tunnels or overhead passageways, walk bridges, fly
overs, complex intersections, and interchanges in the city landscape. Thus the built
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environment goes hand in hand with some of these infrastructural inputs essential to
urbanization.

The transport and its adversities raised the concern long back. Thus landscape
urbanism was instigated in the history of time as a reaction towards these undesir-
able impacts. Today the growing concerns of global warming, greenhouse gases,
and vanishing fossil fuel impeach existing transport systems to a large extent in
Global South. Added to these are the alarming rise of accidents and degradation of
quality of urban life. The government policies play an important role in the control
of these, which is rooted to the issues of transport systems, traffic, and vehicular
density. For example, in the capital city of India, in order to regulate the number of
private cars, which causes choking and enormous congestion every day, the author-
ity had set the rule to use car numbers ending with even and odd digits on alternate
days of the week. This is not to discuss the suitability and effectiveness of such
policy, but it is important to note that rules and regulations are imbibed into urban
regime in order to bring greater good to the society. Various rules and codes have
been formulated to make habitable environments with the limitations and con-
straints of each city. Each house and building that is being seen in a city is impreg-
nated with countless codes. In developing countries these rules are often a device to
counter alteration, anomaly, and biased advantage. The focus is rather based on
unpleasant and tacky experiences faced by the authority.

The next chapter raises an important question to rethink some of these rules and
codes, which play a central role in shaping up the built environment. It is often a
matter of fact that these rules are very stringently adhered to in urban areas whereas
loosely dealt in peri-urban, rural, and urban fringes. This is a detrimental mode of
development for developing countries stagnating growth and future prospects of
planned urbanization. Sustainable growth strategy and related modifications to the
rules and codes are thus the focus of this chapter. An example from Bangladesh is
cited to explain the pitfalls of textual document simply stating series of dos and
don’ts. The Chittagong city of Bangladesh is the second largest city in Bangladesh
blessed with ecological setting of mountains, forests, water bodies, and coastline.
Urbanization has eventually desolated many of the natural richness. The “gray”
patches have deluded the “greens” aided with the thoughtless rules such as — the
setbacks along the perimeter of the site where no building could be built or the
maximum ground coverage, which limits the amount of land in the site which has to
be left unbuilt. Most of the city authorities resort to these rules for urban develop-
ment and built environment; however a minor slip could be interpreted differently
and unfairly, or taken undue benefit of, which ultimately leads to disastrous conse-
quences. Hence a holistic and sustainable thought process is essential to be adopted
for formulating these guidelines and documents, present in most of the cities of
Global South.

From Asian context of discussion, the sixth chapter takes one to the Caribbean
Region where the Americas merge in the realm of Global South in the Gulf of
Mexico. Here the policies and guidelines are adjudged for natural disaster. These
regions like many other regions of Global South lying in the equatorial to tropical
zones of the earth face the risk of storms, hurricane, cyclone, tsunami, and the like.
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Also with climate change, indicators such as soaring high menace of rising sea and
sinking coastlines are not to be ignored anymore. The role of regional government
and relevant policies protecting the inhabitants of the coastal regions, be urban or
rural, is crucial. These require prudent analysis of the risk, benefit, and activities or
uses of the region for climate resilience and preparedness. This particular chapter
takes a comparative approach through the study of well-developed policies and
rules related to coastal climate readiness and preparedness, of certain places like
Florida, and comes up with an understanding of how these should be incorporated
into the practices of the developing world which unfortunately encounter such
coastal disasters. Loss of property and life and cost of mitigation of post-disaster
damage, along with low profitability of land and property market, render these
regions into territories of low and abandoned development. This chapter deep dives
into how effective markets compensate for incorporated natural hazard risks and
comes up with applicable models for Cuba and the Caribbean Region and other
similar areas across the globe which have similar risk exposure and morphology but
vary on national and sub-national institutions.

The sub-national institute in rural setting of the villages of India is termed as
“Gram Panchayat.” These village councils act as rural local governments with
elected heads and act for local self-governance. This self-administrative structure is
similar to many countries of the Global South such as the Majlis Daerah in Malaysia
or Kelurahan, Kepala Desa in Indonesia, Gaunpalika in Nepal, Barangay Council in
the Philippines, and Partidos in Paraguay. This particular chapter highlights the bar-
riers of post-disaster recovery in rural and peri-urban dominions of a developing
country based on the role of local governance. This is based on a post-tsunami case
in India, in 2004, which had devastating impact not only in India but whole of the
Southeast Asia. The villages had been worstly affected, and post tsunami the local
village government or the Panchayat was key in decision-making for recovery. The
effects have been flawed, delayed, and wasteful. From a built environment perspec-
tive, this is a good example which merges the boundaries of environment, percep-
tion, and design. An environmental impact of tsunami, perceived arguably by
stakeholders — Panchayats, has complicated the design intervention and implemen-
tation of reconstruction. This is an undesirable circumstance. As discussed earlier,
the role of built environment is to provide a safe haven and place for refuge for
human beings. Its failure due to sociopolitical perception factors and design defects
which were unsuccessful to encompass practical economic and management barri-
ers, no matter how much technologically sound, is a glitch. This chapter tries to
create awareness towards the same and at the same time researches on methods for
future attentiveness.

Post-disaster recovery procedure is an aftermath, but the question remains “Can
built environment be constructed sturdy and resilient enough to withstand natural
anomalies to the maximum in the first place?”

Man has played various roles over course of time ever since he evolved superior
than other animals, from hunter and gatherer to harvester, maker, and designer. The
role of the primordial designer in response towards the needs has shaped innova-
tions and civilizations. From family to society and from simple tools and weapons
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for scavenging to shelters for protection against nature and beasts, man has been the
creator of the “optimum” which balances issues, with best possible resources avail-
able. It does not necessarily have implications to the “most functional” or “best
looking” or “most economical,” rather the designed world of traditional man looked
seamless, effortless, and almost a continuum of nature. Man as a designer has acted
empathetically, and designs reflected long synergy of personal or societal observa-
tions and functions of nature. This led to harmony in the built forms reflecting wis-
dom and poise. This particular chapter looks at how traditional designs ingrained
with knowledge from earlier generations built resilient environments, in one of the
most disaster-prone areas on earth, the Himalayas. Difficult terrain, extreme climate
and frequent hazard of hail, landslide, and earthquake have marked the Himalayas
as one of the most difficult and adverse sites for human habitation. However the
traditional forms of buildings have withstood these diverse forms of hazards effec-
tively. With the increase of usage of cheaper concrete, easy erection workability,
these traditional buildings are fast vanishing even in remotest part of the Himalayas
despite difficult transportation and reduced performance of nontraditional materi-
als. Over several past earthquakes, it was evident that the newer, engineered con-
crete structures have failed to survive unlike the commonplace traditional
construction using locally available materials and using indigenous knowledge.
Dhajji-diwari and Taq in Kashmir, Ikra in Assam, and Shee-Khim in Sikkim are
some of the examples. Though these are specialized construction suitable for hilly
region prone to disasters, the essence of this chapter is to highlight design for resil-
ience using traditional knowledge of the built environment, which is effective, low
cost, and locally pruned. These make it suitable for settlements of Global South,
especially places prone to disasters. Harnessing vernacular architecture is effective
in formation of resilient environments in the developing countries rather than resort-
ing to mindless concretization.

Discussing on the Himalayas, one gets reminded of the impacts of climate
change and global warming. One of the popular Indian dailies reported in their sci-
ence news with headline stating “Himalayas will melt by 2100,” based on the report
by 350 researchers and policy experts from 22 countries, crafted over 5 years. It
sounds unimaginable, but bit by bit, over the course of time, the contributors of
global warming would cause this unprecedented phenomenon if remains unchecked.
Urbanization is directly linked to this global climate and environmental change
(Grimmond 2007). It is evident since globally, the urban areas almost always remain
warmer than adjacent rural areas (Oke 1973). One of the noticeable facts in urban-
ization is the issue of growing urban heat islands. This is perhaps one of the most
challenging climatic issues of this century, related to built environment. With the
rise of built environment and with greater use of concrete and road surfaces, coupled
with dense building fabric, lower ventilation, and climatic permeability, the persis-
tent rise of temperature has caused pockets of perpetually heated regions both dur-
ing the day and night. The problem is more severe in equatorial, tropical, and
subtropical portions of the earth; the major chunk of Global South is constituted of
this geographical belt. Studies have shown that heat stress-related morbidity is on
the rise in the Southeast Asia. Needless to say, if not loss of lives, the comfort
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thresholds have certainly crossed in the urban areas. And to mitigate this, people are
heavily relying on electromechanical means of cooling and ventilation, which is an
added burden to the energy consumption loads and economic sustenance. Both
indoor and outdoor thermal comforts are heavily affected by urban heat island effect
in the Global South. While indoor environment heavily resorts to conventional
modes of comfort, outdoor environment still lacks a remedial approach. This par-
ticular paper raises a concern and provides a solution through informed and sustain-
able planning intervention in urban areas for achieving desired outdoor thermal
comfort. This improvement is extremely needed for enhancing quality of outdoor
urban spaces for its better usability and utilization finally affecting the betterment of
human health and living, as well as bringing vitality to economic development.

Heat island is one of the prominent and conspicuous negative impacts of urban-
ization, and initially the Global North was blamed for this, but rapid and often
unplanned urbanization in Global South is of significant damage too. Another pes-
simistic outcome of urban succession is the rise of waste generation. As per the
World Bank (2018) analytics, each person on the globe generates 0.74 kilograms of
solid waste per day, amounting to a total of 2.1 billion tonnes, which is likely to
shoot up by 70% in the next 30 years. The report also states that compared to devel-
oped nations, citizens of developing countries, especially the urban poor, suffer the
consequences of unmanaged solid waste, leading to serious health, safety, and envi-
ronmental hazards. It is found to act as breeding ground of diseases, pollution, and
contaminants, promotes urban violence, and contributes to global climate change
again, through methane generation. The melting mighty Himalayas has been
brought into focus earlier, but another facet remained undisclosed. Himalayan gla-
ciers feed ten of the most important river systems in the world. Oldest civilizations
have been nourished by the water of these rivers, and the combined drainage basin
is home to approximately 600 million people. The rivers have played an important
part in shaping the built environment. Cities have been conceived and grown on the
river banks; these settlements like Varanasi and Harappa were cradle of strong cul-
ture and civilization. However with the passage of time, the built environment
encroached into the sanctity and entity of the river itself. The issue is more pro-
nounced in case of Global South due to population density, poor water, and waste
management systems owing to economic and sociopolitical dissonance. This par-
ticular chapter draws attention to the harmful by-product of the city and culture
which continuously flow into the river, making it polluted and hazardous for other
usage. Though the chapter is a thorough and in-depth study of a particular case, it
would be interesting to note the details through which a river contamination needs
to be examined which arises out of practices of the riverside habitation.

Some of the most important rivers and river system supporting chunk of popula-
tion is situated in the Global South. While these rivers are the lifeline of these settle-
ments and societies, it is polluted every minute. The rivers have become vulnerable.
As a result they pose the civilization with newer challenges of health, hygiene,
drainage, irrigation, and many more. The most ancient of the human civilizations
emerged in the cradles of these fertile river basins, having similar characteristics.
Thus these places have become ecologically and culturally potential for tourism.
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Tourism is also relevant from economic perspective. However there lurks a danger
of overexploitation and unsustainable patterns, which would again add on to the
existing damages to these rivers and supporting systems. This particular chapter
looks into a meaningful analysis of riverine Global South in terms of tourism devel-
opment. This analysis is based on geospatial and built environment characteristics;
therefore the river and subsidiary settlements are focused. This leads to sustainable
approach for water-based development in the Global South, leading to economic
boost but not at the cost of ecological depredation as a result of mindless tourism.
The built has percolated to every facet of nature today and needs a prudent justifica-
tion towards the departure from the intrinsic agreement.

Chapter 13 brings forward the story of Indonesian Archipelago of the Global
South which reminds one of the innate agreement which was referred to. The pic-
turesque description of the built environment enigmatically emerges out of the fab-
ric of the natural setting comprising of mountains, volcanoes, reticulate rivers,
saline sea, and coasts. This characterizes the generic ecology and built form of
archipelago in the tropical belt. This particular chapter redirects us to the basic set-
tlement structure which governed the built environment of human beings for centu-
ries. Farming and farm produce are the key to give form to buildings and related
structures. The grain transcends from meager object of need to a symbol and value
shaping society, customs, culture, and practices. Very importantly it takes a holistic
approach towards the built environment in harmony with ecology and perceptual
factors of the inhabitants. The design and architecture were not a need-based impo-
sition but rather a humble expression of continuity of the social practices and cul-
tural values, blended with local materials, ecologically supple. Thus Wanuas — the
villages of Indonesia — were formed. This pattern of development is common in
most of the agrarian societies and settlements of the tropical regions of the Global
South.

From abundance and rich Indonesian vernacular architecture, the next chapter
shifts into the discourse of housing shortage to one of the most economically back-
ward continents of the world, Africa. The chapter title “Reflection on Rhetorics,
Appropriate Building Materials and Domestic Utilities Towards Reduction of
Housing Costs in Africa” is self-explanatory. The authors have addressed the need
for suitable supply towards the scarcity of housing resources. Global housing rheto-
rics such as shelter for all by the year 2000, homelessness, low-cost housing, afford-
able housing, national housing corporations, housing corporative, and housing
providers and enablers’ strategies have existed for decades, but little is tangibly
achieved by the poorest population of the world. Most of them dwell in the countries
of the Global South. It is almost two decades after UN habitat declaration to have
shelter for all by the year 2000, but statistics show there is a shortage of millions of
housing units in Africa alone till date. Overdependence of industrial building mate-
rials reduces the number of required total number of housing units; hence there is a
need for alternative building materials and sustainable use of domestic utilities such
as water and electricity. Besides, there is limited information on how to reduce con-
struction cost of housing as an attempt to provide affordable housing. Lack of
knowledge on the effective utilization of both appropriate building materials and
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utilities has led to unresolved economic burden to the poor population in Africa.
Perception of the past housing policies and strategies at global, regional, and
national levels provides self-assessment of how governments, professionals, and
housing developers have contributed to the success or failure of the housing sector
in different socioeconomical contexts. The chapter promotes the use of different
materials and construction techniques, upholding principles of “3R,” namely,
“reducing,” “reusing,” and “recycling,” citing examples from Tanzania. This has led
to momentous cost reduction in the construction and utilization of housing resources.
In developing countries the stakeholders of production and supply of housing should
be made aware to use of appropriate and efficient building materials and apply 3Rs
principles in housing, instead of conventional housing design to harmonize with
ecology and make it cost-effective.

In the preceding chapters, the discussions expose that conventional and contem-
porary architecture and built forms seem to have posed issues in Global South and
have worked towards inefficiency and ineffective modes compared to those of tradi-
tional forms. In the age of globalization and enculturation, in the developing world,
the traditional buildings and houses are often perceived as financially nonviable and
inefficient. The next chapter talks about settlement in a tiny island of the Aegean
Sea. Part of Turkey but by all means part of the Global South, this island today is
predominantly an urban piece with natural and archaeological abundance. Just like
the case of Indonesian village dwellings in the archipelago, the houses of this island,
in the far apart Mediterranean, were shaped in forms suitable for storing items pro-
duced in those houses such as grapes, wine, olives, and olive oil. And interesting to
note, the building typology was honored and kept unchanged by the new owners of
these houses after the exchange of populations. Documentation of these built forms
is certainly precious and relevant from a perception point of view of the built
environment.

In contrast to the discussions on residential settlements and houses, the next two
chapters look at built environment corresponding to religious entities. Both argue
analytically towards regionalization of the religious built form in context to local
people and societal needs. The first one revolves around the design and construction
of a mosque in West Sumatra. The icon of the Islamic architecture named as Masjid
Raya was built in 2007. The regionalism has flowed into this building form through
usage of local inspirations. People using the mosque and the immediate community
have been taken into cognizance during the design process. The author also finds it
important to comment on the role of critic in propounding the contrasts and har-
mony into the realm of social acceptance of the local community. The perception of
inhabitants of the Global South towards unconventional built form is unique and
requires conditioning owing to their variance in education, exposure, and diverse
aesthetic appreciation. The other chapter discusses spatial characteristics of Hindu
and Jain Temples. These temples have played a central role in building cities, form-
ing sociocultural contexts, leveraging economy, trade, politics, and external rela-
tions spreading over space and time. From simple forms temple architecture
construed complexity due to various factors. The evolution also influenced every-
thing else directly or indirectly. Though it is debatable if the role of temple still
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holds an overwhelming dominance in shaping the built environment in present
states, the Hindu religious influence never ceased its crucial role. The predominance
of Vaastu Shastra, which is the traditional methodology and framework for the
buildings and built environment based on religious ideologies of Hinduism, has
shown powerful trends in contemporary India. The design of the new capital city in
2015, for the state of Andhra Pradesh in India, called Amaravati, and its important
public buildings have been reported to be guided by Vaastu Shastra (Srivasthsan
2015). Thus religious impacts on the built environment as a cultural milieu have not
only been predominant in the past but are crucial in present too. The effects are
more prominent in the Global South. This is a good example where human
perception towards abstract form of religion amalgamates with something as tan-
gible and practical as a building, a square, or a neighborhood. Temple towns are
common in India and in some of the Southeast Asian countries. Today the design of
these built environments, edifice of frozen human imagination and perception,
serves to attract pilgrimage and tourism, boosting the economy and encouraging the
heritage value in the developing nations.

Cultural heritage is often associated with architecture of a place along with many
other ingredients which blend with entities of ethnography and other natural assets.
Many of the cultures and communities of Global South have embraced natural
resources, flora, and fauna as a part of their living and culture. This has percolated
to the character of the built environment as well. Contrary to so-called conflict with
nature as have been the case, postindustrial revolution in the developed nations, the
developing countries have learnt to coexist. The harmony resulted in resilient and
sustainable solutions instead of aggressive natural devastation. Chapter 18 with the
title “Co-existence — migrated settlement redefining cultural heritage” based on a
case in Bangladesh elaborates this further. This chapter is unique and puts up a case
where the concordance of human settlement and buildings with hills, harbors, and
forests has been investigated, to the extent of considering interactions and encoun-
ters with the wild animals. The particular tropical region is home to large mammals
like Asian elephants. These giant beasts often explore into human territories and
built forms, causing unintentional damage to the buildings, crops, and livelihood.
The residents of the settlement have combined their wisdom and cultural values and
weaved them into the design of their mud houses, so that it can resist the elephant
attack in a passive fashion. It is a matter of perception towards the situations and
solutions through design of the built, in context to the ecology and environment, that
leads to “existence” and “existence” which is primordial to sustainability.

Talking about perception the next chapter focuses on how mindless urbanization,
often a drive by the “West” later transformed into cultural and economic overburden
of the Global North, victimized the Global South in terms of loss of identity. Place
identity is governed by “imageability” which is related to a two-way process: one,
the user or the audience perceives built form based on the experience and cognitive
capabilities, and the other, where the built spaces are designed to reflect the cultural
values and make it congruent to the perceiver’s cognitive choices. Both cases are
very sensitive and fragile to externalities of cultural cross pollination and techno-
logical advancement such as advanced information and communication systems of
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telephone, the Internet, etc. Urbanization process has also brought into massive use
of such systems, thus “altering the perceptions of culture” — the title of the Chap. 18
banks on this phrase. This chapter deep dives into architectural style that has bal-
anced the indigenous knowledge system with the modern forms and in other words
semantically differentiates and reunites the perceptual concepts in built environ-
ment, where there are certain things which are indigenous and others which are
modern. In many of the Global South this dichotomy prevails, where postcolonial
era, there has been introduction of the “modern” which was hitherto unfamiliar in
contrast to indigenous practices and styles. Over generations there had been transi-
tion of these alternations into the population of the developing nations (Madeleine
and Lee 2007).

A noticeable turning point in terms of demographic data of the Global South is
related to gerontology, which deals with the aging population. Not too long ago, in
1975, the developed countries housed majority of the world’s elderly people. Today
this scenario has flipped making the Global South the home for the most elderlies.
By 2020 this shift is predicted to reach 67% by the UN which is equivalent to double
the population of the entire North America. The rate of this growth is faster than that
of the rate of overall population increase; hence the proportion of aged persons in
world population would sharply increase. And the trend of such growth is thrice
larger for the Global South compared to Global North (Shrestha 2000).

With such alarming statistics, the obvious question posed today is if the develop-
ing nations around the world are ready for accommodating such demographic trans-
feral. Rethinking existing built environment is certainly one of the concerns
addressing this issue. Accessible environments are desired which is less accident
prone and safe. Chapter 20 discusses the need for this inclusive design process of
the built environment by analysis of various strategies adopted for creating urban
public spaces responding to the needs of the elderlies in China. There is no other
way than to bring gerontological perspective into the folds of urban built environ-
ment of the Global South. While these adaptations are essential based on the needs
of the changing society, it is also important to look at the spatial limitations in devel-
oping countries. Many of these cities are densely nestled with cramped spaces,
slums, alleys, and reticulate narrow road networks, with lesser public open spaces.
The general populations in most cases do make-shift arrangements and adaptations
which are feasible within the physical restrictions and not going too much beyond
the legal limits. The story of alleys and living in these alleys of Indonesia in the next
chapter would provide a vivid description of adaptive mellifluous simultaneous
usage of restrictive physical built environment. The inhabitants have adjusted and
accommodated the regular functions of living with the built form they are thrust
into. There is a peaceful negotiation, though apparently seen as a urban blight; such
settlements and patches are extremely common features of any country of the devel-
oping world.

The meandering alleys, with dense settlement around, prowling chaos, and puz-
zling clutter, often infringed with socioeconomically weaker strata of the city, are
not the only symbolism to be related to the urban areas of a developing country.
Often the alleys are lined up with havens of history and deep cultural icons. The
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walkways not only connect the buildings and the roads but also in a way connect the
past with the present. A walk through some of the cities of the Global South is
termed to be rich and vibrant owing to the proliferation of life of people and society
into public spaces or spilling into spaces beyond the restriction of the walls and
buildings. The reverence towards heritage and related tangible assets is rather low in
core capitalist regime since there is always an economic pressure exerted to demol-
ish low-rise heritage built form for converting into a lucrative taller moneymaking
device. There is a growing need to bring economic sustenance to counter such
unwelcome challenges through tourism, heritage management, and other strategies
(Ebbe 2009). One such mechanism has been discussed in the Chap. 22 through the
usage of heritage walks in the city of Hyderabad in India. This not only serves as a
component for cultural tourism integrated with the tourism prospects of the region
but also seeps a sense of heritage awareness ingrained in the built environment into
the minds of younger generation.

The next three conclusive chapters independently delve into three prominent
areas related to built environment, its design, and perception in context to the Global
South. With focus on many of the challenges of urbanization in the developing
countries, it is obvious that the questions arise in terms of what is the way forward.
The changes have been ever persistent, and the dynamics will keep changing with
passage of time, but the questions remain on the approach towards the future. The
first in the series is to understand the rural as against the urban, in developing coun-
try context. This understanding clarifies some of the social and economic juxtaposi-
tion which leads to a misleading direction for the developing nations, such has been
in the case of Nepal. The perception of the residents and their beliefs and aspirations
are key to shaping a built environment and not vice versa. This thought has been
analytically presented in Chap. 22, whereas the next takes an outlook to “lively
urban spaces.” The future urban spaces irrespective of any classification in terms of
South or North need to be lively and livable. Without synergy of life into the built
environment whether a city or a village, it is no grimmer than a necropolis. Using
open spaces and ecological facets, one may create hub of miscellaneous activities
and social interests merged into the fabric built forms. A case from Brazil is cited to
give more justification to the argument. The third industrial revolution began at the
end of the twentieth century, and the digital revolution continues to the twenty-first
century. This century is also to witness the culmination of fourth industrial revolu-
tion involving cyber-physical systems. In this context, one of the buzzwords which
have made strong entry in this century is “smart” linked to the “Internet of things”
(Satell 2014). Many of the smart city missions have been strongly patronized in
Southeast Asia, South America, and Africa. Hence the string of “smart” in this cen-
tury binds the Global North and Global South alike, honoring the rise of the Global
South. The chapter as a conclusion investigates the latest trends in smart city, as a
project for a built environment. The examination has been done in three specific
areas, namely, architecture, technology and communication, and sociology of space.
The smart cities or rather smart territories are expected to emerge as technologically
aided design solutions of the built environment which are more sustainable, in terms
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of ecology, economy, and society. Economic and social perspective towards the
built is packaged into “perception” (socioeconomic), as an expression in this book.
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Chapter 2

Urban Transformations of Residential
Settlements in Colonial Towns: Case Study
of Chandernagore and Serampore

Ruchira Das, Sanjib Nag, and Keya Mitra

Abstract Urban transformation is a social, economic and physical and ecological
change that shapes a settlement. In this process of transformation, an urban area
redefines itself within the existing city structure. Historically, several forces have
triggered transformation processes in the world, and colonization was arguably one
of the important ones. Settlements were established and developed, and they also
flourished, often, as a direct result of the administrative agendas of the colonising
powers. Within these settlements, the residential neighbourhoods were unique.
Colonial architectural expressions and settlement planning ideals came into contact
with the local social, cultural and climatic needs, resulting in a unique neighbour-
hood character, that yielded building typologies that were derived through this
meeting of cultures and worldviews.

Soon after the end of the colonial era, many of these towns became small dormi-
tory towns catering to the nearby metropolises, and they received scant attention till
the next international phenomenon, that is, globalisation achieved centre stage in
the narrative. Like other parts of the world, in the past few decades, the development
pressure due to globalisation, around the adjacent areas to Kolkata, has increased
dramatically leading to a real estate explosion in these towns too. As the residential
neighbourhoods are privately owned, it is here that the process of transformation
occurred rapidly, without any controls exclusively for retention of the unique char-
acter of these places.

In this research, an attempt has been initiated to understand the transformation
and its implication in urban fabric of the residential areas of selected colonial towns,
namely, Chandernagore and Serampore.
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Introduction

Urban transformation is a change of urban pattern which is a major segment of urban
development. It has been an ongoing process, shaping cities throughout human his-
tory. It therefore can be referred as the evolutionary process of modification or adap-
tation in urban areas, due to the change in political, economical and social pattern.
This in turn generates diverse urban physical forms. The physical change of urban
fabric can be termed as urban physical or spatial transformation. Urban physical or
spatial transformation can be most exceedingly visible in residential settlements,
because here the owner-specific properties can be converted into various building
use typologies, according to the changing needs of the surroundings.

Residential settlements are areas where the predominant typology is residential
rather than commercial, industrial or institutional. These are usually designated by
the development plan of the city administrative authorities, including the amount of
units and consequently, the approximate number of people living in that area, fol-
lowing the prescribed density. They are connected in some ways, with the adjacent
activities, by their physical or spatial structures, functional attributes and user group
preferences. The physical or spatial structures and functional attributes differ from
one to another based on several factors like occupancy pattern, built form, adjacent
activities, origin of establishment, etc. Thus, settlements formed by indigenous
people always differ from that of the foreign people. Consequently, the spatial struc-
tures of residential settlements in colonial towns are unique in nature. This type of
colonial propagation-based settlement pattern can be observed in Asia, Africa and
South America.

Colonial towns are settlements which are resultant of colonial manifestation of
production, consumption and sustenance. These settlements grew, survived and sus-
tained on the basic whims of colonial powers and their administrative agendas. They
were symbols of power, authority and administration. After independence, these
towns became a part of larger administrative regions and started following the
development agenda of the nearby metropolises, or they themselves became the
metropolises generating development situations. Colonial towns, which remained
as small towns within the close vicinity of the major metropolises and functioned as
selfsufficient units, have started transforming themselves, due to tremendous devel-
opment pressure, occurring in the nearby metropolises at present.

In today’s world, the colonial towns can be divided into three categories, accord-
ing to their socioeconomic development patterns, such as colonial towns of devel-
oped countries, developing countries and underdeveloped countries.

The developed countries have already formulated development guidelines, for all
types of urban systems. The underdeveloped countries are not in a position for for-
mulating guidelines, for their same, as they are not prepared for actual development
because of economic constrains. In this scenario, colonial towns of the developing
countries are undergoing considerable unhindered transformations due to constant
social, economical and political reformations. These colonial towns are grappling
with a colonial legacy vis-a-vis the driving forces of modern-day development.
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One such country is India where several colonisers have imprinted their inheri-
tance in the form of new settlements. Coastal zones of India such as Kerala, Tamil
Nadu, Maharashtra and West Bengal were mostly affected area where colonial
towns are found. Gangetic delta was the most promising place during that time apart
from other areas where European traders were settling down their business as well
as settlements rapidly.

Little Europe is one such stretch in the bank of Hooghly River where European
traders and their settlements were flourishing. It describes the rise and fall of
European powers beginning with the Portuguese, followed by the Dutch and the
French, who were finally overpowered by the British, in the mid-eighteenth century.
The colonial powers played out their traditional rivalries and alliances in the colo-
nies along the Hooghly, bringing this stretch of river so far removed from Europe,
into the centre stage of attention. All of them left their physical mark among these
settlements in terms of sociocultural impact as well as architectural legacy.

The settlements of European countries on the West Bank of Hooghly were some
of the first places where European trade started and turned them into the first places
of penetration of colonization into South Asia. Colonial modernity generated into
the subcontinent as a result of the cultural encounters of the East and West in these
regions. As Britain sovereignty was cemented along the West Bank baring
Chandernagore, it led to these areas developing as per a British mould. However one
can’tignore the deep influence the Portuguese cast in Satgaon, Bandel and Hooghly,
that of French in Chandernagore and the Danish in Serampore. Among all these
settlements, colonial imprint in settlement structures is most evidently visible, in
Chandernagore and Serampore. The lasting influence is evident by the European
buildings, monuments and artefacts that survive in these areas. Time has not yet
obliterated the legacy left by these European states along the West Bank of Hooghly.
A cruise from Calcutta to Bandel will reveal to the eyes the truth of such a state-
ment. Not only was the Bengal vocabulary and literature made fertile and rich,
Bengal also prospered in sciences and other arts due to their exposure to a range of
western knowledge. These settlements turned into nodal points of culture and poli-
tics. The need to preserve and reconstruct these influences should be strong.

Department of Tourism, Government of West Bengal is currently promoting
‘Little Europe’ — the four towns in west bank of river Hooghly — to establish the
need of understanding the spirit of such areas and their history. Resultantly, it will
give rise to the development of the fronts of tourism that will benefit the people local
to the area economically. River transportation along this area is something that has
been long neglected; its potential needs to be explored once more. Government has
ambitions to develop the river transportation in this area, which used to be its life-
line in history. It will along with establishing better connectivity among the areas
also rejuvenate the history of the big trader ships docking at these banks with dreams
of making a fortune.

This research focuses on the role of residential settlements of colonial towns in
urban transformation process and its impact on overall urban structure of these
towns in general. Accordingly, an attempt has been made to understand urban trans-
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formations considering physical/spatial developments of residential settlements in
selected colonial towns in developing countries for establishing a parametric rela-
tionship between these aspects. Based on this, an attempt would also be made to
examine cases of similar transformations, in selected colonial towns of Little Europe
in West Bengal, India, and to give a way forward for such further future transforma-
tions, in desired directions. Hence, here an endeavour has been made to understand
the impact of the same in Chandernagore and Serampore.

Exploring the Two Towns

Chandernagore is a corporation city and former French colony located about 35 km
(22 mi) north of Kolkata, in West Bengal, India. It is one of the seven municipal
corporations in West Bengal. Located on the bank Hooghly River, the city has been
able to maintain a unique identity different from all other cities and abide by its own
characteristics. The total area is 19 square kilometres (7.3 sq. mi) and had a popula-
tion of 166,867 as per 2011 Census. Chandernagore is connected to Kolkata by
railway, roadways and Hooghly River, and it takes about an hour to reach there by
car. The French created their trading post by amalgamated three noticeable villages,
namely, Gondolpara, Boro Kishangang and Khalishani in the year 1673 by obtain-
ing permission from Ibrahim Khan, the then Nawab of Bengal. The first director of
French East India Company, Deslandes, got control over these lands in 1688 from
Mughal Subahdar. In 1730 Joseph Francois Dupleix came as a governor of the city.
During his reign, trade and commerce flourished. Chandernagore became the most
prominent business hub of European traders and attracted people from all over India
for considerable amount of mercantile activity (Fig. 2.1).

Serampore is a famous and historical city in the Indian state of West Bengal. It is
a precolonial town (city) on the West Bank of the Hooghly River. The total area is
11.6 square kilometres (4.48 sq. mi) and had a population of 181,842 as per 2011
Census. Serampore is connected to Kolkata by railway, roadways and Hooghly
River, and it takes about an hour to reach there by car. A few private bus services are
also available to connect with Kolkata from Serampore. The colonial history of
Serampore began in 1755 when the Danish East India Company was authorised by
the local prince to set up their trade post along the Hooghly River, almost 25 km
north of Kolkata. The settlement was named as Frederiksnagore but was usually
called by its Indian name Serampore. It has a multilayered history with Indo-Danish-
British built and cultural heritages through different periods of time (Fig. 2.1).

Colonisation had a profound influence on development of urban character around
the globe, and most of the colonial towns in developing countries reflect the European
influence in their urban pattern till date. The primary intentions of colonisers were trade
and commerce, missionary activities and military purpose. The establishment of
European enclaves in the colonised territory was planned to build up an urban network,
a cultural domination, a social set-up and a physical indentation that would be easily
recognisable right through the colony. Areas in and around the colonial core were
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Fig. 2.1 Location of Chandernagore and Serampore within Kolkata Metropolitan Area

highly influenced by the urban pattern of the colonisers creating a unique juxtaposition.
Both the towns under discussion in this research fall under the same category.

Further if we dig deeper, few more characteristics of these towns could be identi-
fied, such as area in and around the colonial core encompasses most of the colonial
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buildings which are designated as colonial heritages nowadays. A few colonial plan-
ning features like grid iron arrangement model, provision of Public Square at the city
centre, presence of Church as a landmark around the core, formation of views and
vistas by erecting important landmarks, etc. are noticeable in these towns. In many
cases, a moat or ditch or canal was made, for defence and goods supply purpose.
Alienation of colonial core and local settlement is mostly visible in every town which
is a cautious attempt of racial segregation between the blacks and the whites.

Even though the towns are getting rapidly transformed and characterized by
modern construction, there are still quite a few privately owned structures con-
structed in between the seventeenth and nineteenth centuries. Traders from nearby
places, affluent local merchants, local landlords, wealthy residents, etc. have built
many large mansions and villas. Some of them are still inhabited, some are standing
as ruins, and some are getting demolished as rebuild. Whatever the state is, these
structures tell stories of a bygone era which deserves to be documented thoroughly
before they disappear with the moment in time.

These towns across the globe have faced several phases of development in pre-
colonial, colonial and postcolonial period. Starting from cluster of flourishing vil-
lages to thriving urban centres, they have gone through tremendous transformation
process during precolonial and colonial time based on the then socio-economic cir-
cumstances. Industrialisation, economic liberalisation and current phase of globali-
sation are postcolonial phases that these towns are going through. A rapid change in
socio-economic condition due to the three mentioned factors, especially globalisa-
tion, is shaping the future of the settlement pattern of these towns.

The study areas are selected on the basis of the above-mentioned characteristics
and also keeping in mind the fact that areas developed after postcolonial time are
too new to face transformation yet, in the case of these towns.

Chandernagore and Serampore: An Overview of the Past and
Present

As discussed previously, it can be easily acknowledged that Chandernagore and
Serampore are the two towns where physical and spatial impact of French and
Danish Colonial pattern, respectively, is still on the edge with its present develop-
mental scenario.

Chandernagore was a settlement of few flourishing hamlets, namely, Gondolpara,
Boro and Khalishani which were mentioned in Manasa Mangal by Bipradas around
1495 and Kabikankan Chandi of Mukundaram around 1533-1600. After the French
took over the town, it has grown as remarkable urban centre of trade and commerce
recognised during the late seventeenth century when the foundation of Kolkata was
just getting laid. The town was fortified, an urban grid was laid, and many houses
were established. During the war between British and French, the town was taken
over by the British, and they demolished it extensively. The city was returned to the
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Frenchmen in 1812, but by the time its commercial importance was gone, and it
remained as a calm dormitory town of Kolkata. But it was always prominent for its
clean wide thoroughfares with many elegant dwellings along the river bank.
Chandernagore remained French establishment, and it got independence from
French colonial rule on June 1952. Thus, this town had a better blend of French and
local mix in terms of both tangible and intangible aspects of urbanism.

Serampore was a cluster of small villages which developed after the Danes took
over the place. The Danish trade post was a fortified area consisting administrative
and residential structures. Other migrant European communities were also there
other than Danes who built villas along the main street and the riverfront. Indian
merchants also were attracted and got settled in the Serampore, and palaces were
built alongside with European houses. In 1845 Serampore was sold to the British
East India Company by Danes. It is the town where Danish administration allowed
the English Missionaries to work freely which had a great impact on the educational
revolution, and thus their physical manifestations were the esteemed educational
precinct and the residential settlement around the colonial core.

Despite tremendous development pressure, the towns are able to maintain its
street network and urban structure. A large part of population comes to these towns
from neighbouring areas for job opportunities. The riverside settlements also attract
students from places for educational opportunities which generate economical vital-
ity to localities in a large scale.

In this context, this two is considered for further investigation and chosen as case
study sites for this research. The area under scrutiny has been zoned in and around
the colonial core of the town, where the predominant building use is residential and
a remarkable number of heritage buildings are available as shown in Figs. 2.2 and
2.3 of Chandernagore and Serampore, respectively.

Defining the Study Area

For the purpose of this research, a few factors were selected based upon the colonial
influence and its long-term effect in a settlement’s urban character, such as location
of the river which was the main transport mode for mercantile purpose during colo-
nial time, position of the current colonial core and its functional extent and street
configuration which was laid by the colonial power for ease of access control. Based
on the stated consideration, in both the cities, study area is defined as shown in
Figs. 2.2 and 2.3. It is clearly visible from the figures that river being the most
important spine of that time, the settlements flourished linearly along the course of
the river. In the case of Chandernagore, the town has grown along the river and the
Grand Trunk Road (G. T. Road) mostly. The area under noticeable transformation is
also found in this segment largely (refer to Fig. 2.2). The proximity of the railway
station is a bit more than that of Serampore (refer to Figs. 2.2 and 2.3) in this case
which has triggered a linear development pattern along the transport spines in the
rest of the town of Chandernagore. Whereas if we see the case of Serampore,
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railway station and the river are very close by, so the development pattern here is
sandwiched between the railway line and the river.

For appraisal purpose, Chandernagore has been subdivided into three subzones
namely:

Zone I — Residential Area The main residential area surrounding the administra-
tive hub is called as Padri Para. The word Padri means Priest, and Para is a neigh-
bourhood; it can be collectively called a ‘neighbourhood of Priests’. Residential
building present here dates back to the colonial era, but a blend of local and colonial
architecture is highly visible in the old residential buildings of this zone still now.

Zone II — Administrative Hub The administrative hub of Chandernagore falls
under Burrabazar area. It also has the iconic Jora Ghat along the banks of Ganges
which was the port during French rule. The Strand Road acts as the grand avenue of
public place of the town, and the Burrabazar Main Road acted as the connector
between the administrative centres to the other parts of the town where the bunga-
lows of the French officials can be found.

Zone IIT — Mercantile Zone The French came in Chandernagore in 1696 and
fortified it (calling it ‘Fort d’Orleans’) by 1701, which was later destroyed by the
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Fig. 2.3 Selected zone: Serampore

Britishers. The fort existed in the area which is now known as Urdi Bazar. Today,
Urdi Bazar acts as major commercial hub (Fig. 2.4).

Similarly, Serampore has been subdivided into four subzones, namely:

Zone I - Riverside Area The two most oldest residential settlements of
Serampore — Roy Ghat and Shill Para — are part of this area. The building typology
and architectural expression in this area reflect the colonial heritage of the town.

Zone II — Administrative Area The most prominent colonial heritage area con-
sisting old colonial institutional and religious structures is present here along with
very few but architecturally rich residential buildings which make this area impor-
tant for study.

Zone III - Sociocultural Zone This area is located western side of the Serampore
Court. The major old and famous institutions of the town are present in this zone.
Some of them are constructed in the mid-nineteenth century during Bengal’s educa-
tional revolution and still functioning as anchors of knowledge. Residential build-
ings present in this area are also of equal important as heritage.

Zone IV — K.M. Shah Street Area Between K.M. Shah Street, G.T. Road and
Rishi Bankim Sarani, the entire area is native residential area of the old town. Major
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old Indo-Danish or Indo-British lavish residential precincts are present in this zone.
From historical background, it could be found that this area was majorly developed
by the traders of old days, and their villas were present in this area (Fig. 2.5).

Appraisal of the Current Scenario

Based on several literature explorations and reconnaissance surveys of the places, a
threefold assessment method has been formed to evaluate the current conditions of
the selected areas of the two towns, namely, accessibility analysis, character
appraisal and legibility analysis. Accessibility analysis deals with identification of
street network system, identification of mode of transport and availability of public
transport system. It is done for both vehicular and pedestrian systems to understand
the conflicts or successful nature of overlapping of both.

Character appraisal here is defined by deriving the built—open ratio, understand-
ing the built form typology and identifying its architectural character. It is done
majorly for residential buildings but in a residential cluster if any mixed-use or other
functions are present that were also taken into consideration for an understanding of
functional mix in dedicated residential areas.

Legibility analysis comprises of identification of the basic urban design way
finding parameters, i.e. Lynch’s five elements, namely, path, edge, node, district and
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landmark. Out of which path, edge and district were eliminated later as the selected
zones were majorly residential districts subdivided into smaller parts depending
upon their current functionality. Edge and path were eliminated as the major roads
were considered in this pilot survey purpose.

Accessibility Analysis (Figs. 2.6 and 2.7 and Tables 2.1 and 2.2)

Being a small town, there is only one major spine that connects the neighbouring
towns with Chandernagore, that is, the G.T. Road with four types of public transpor-
tation system: bus, auto, toto and rickshaw. In case of other two roads, Toto is the
only mode of shared public transport available. Majorly people travel by their own
vehicles like bicycle and motorcycle. Use of four wheeler is comparatively quite
less. Pedestrian-vehicular conflict is extensively visible in G.T. Road and Burrabazar
Main Road, whereas Strand Road has a wide walkway cum promenade which cuts
down the conflict (Fig. 2.6 and Table 2.1).

A few private bus services from Serampore are available which connect the town
with Kolkata. Frequency of bus service is more in this case. But this is also a fact
that the buses are used for intercity connectivity. For intracity connectivity, this
town is also dependent on shared Auto, Toto and cycle rickshaw as visible from the
table above. Conflict of pedestrian and vehicular movement is extensively visible in
all the roads. No proper pedestrian facility is available in the mentioned road though
an enormous number of people travel as many places are within walkable radius
(Fig. 2.7 and Table 2.2).
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Fig. 2.6 Movement system
present in three chosen roads,
Chandernagore
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Fig. 2.7 Movement system
present in four chosen roads,
Serampore

RISHI BANKIM SARANI
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Table 2.1 Survey information, Chandernagore
Chandernagore
Vehicular
Accessibility | Motorized transport Non-motorized transport Pedestrian
analysis Volume | Direction Volume Direction Volume | Direction
G.T. Road Bus — Towards Rickshaw — | Towards 10/min | Towards
1/20 min | Chinsurah or | 20/5 min Bagbazar or Strand Rd
Auto — Bhadreswar Jyotir more | 8/min | Towards
25/5 min or convent Bagbazar
Toto — road 10/min | Towards
30/5 min Jyotir more
Strand Road | Toto — Towards Rickshaw — | Towards 20/min | Towards
25/2 min | convent Rd. 25/2 min convent Rd. Urdi Bazar
junction or junction or | 15/min | Towards
Hatkhola Hatkhola Hatkhola
Burrabazar Toto — Towards Rickshaw — | Towards GT | 6-7/ Towards
Main Road 10/5 min | Vivekananda 10-12/ Rd. or min Church road
road or Church |5 min Strand Rd 10—12/ | Towards
road min | Bhudeb
Mukherjee
road
Table 2.2 Survey information, Serampore
Serampore
Vehicular
Accessibility | Motorized transport Non-motorized transport Pedestrian
analysis Volume | Direction Volume Direction Volume | Direction
M. G. Road | Nil Nil Nil Nil 5/min | Shill Para—Roy
Ghat (both)
N. S. Avenue |3 bus— | Serampore | Auto Serampore 50-60/ | Station/super
1/30 min | station — 6—7/min | Ferry min market—
Bag bazar | Toto Ghat— T.C. Goswami
(both) 10—12/min | Serampore Street (both)
Rickshaw- | Station/super
5/min market (both)
K. M. Shah | Auto— |Serampore | Rickshaw- | Serampore 20-30/ | Serampore Ferry
Street 2/min Court-G.T. | 5/min Court-G.T. min Ghat—
Toto — 3/ | Road (both) Road (both) T.C. GOSWAMI
min RD
Rishi 3 Serampore | Toto Serampore 3040/ | Serampore Ferry
Bankim bus — Station— 4-5/min | Ferry min Ghat-G.T Rd/
Sarani 1/10 min | Bag bazar | Rickshaw- | Ghat-G.T Rd./ Walsh Hospital
(both) 5/min Walsh hospital
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Character Appraisal (Figs. 2.8 and 2.9 and Tables 2.3 and 2.4)

Fig. 2.8 Character appraisal
details in three chosen roads,
Chandernagore

G.T. ROAD

STRAND ROAD

BURRABAZAR MAIN ROAD
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Fig. 2.9 Character appraisal
details in four chosen roads,
Serampore

RISHI BANKIM SANI
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Table 2.3 Survey information, Chandernagore
Chandernagore
Building details Open space details
Character Ground |Arch | Land
appraisal Number Height | coverage | feature | value Area | Pattern | Orientation
G.T. Road | Number and height: Land value: 28-30 lakh per kottah
Bungalow — 39, old/new, active, 2-3 Area: Very less area is dedicated
storey, aligned to the road public open space
Apartment — 11, new, active, 3-5 storey Pattern: Linear
aligned to the road
Ground coverage: 60% Orientation: North-South with
respect to street alignment
Architectural features: Majority of the
old buildings are demolished, and new
apartment typology has come up with
modern features
Existing old residences are villa type, build
during the early twentieth century with front
garden and balconies
Strand Number and height: Land value: 35-40 lakh per kottah
Road
Bungalow - 5, aligned to the road, 2-3 Area: The entire street along with
storey river front act as a dedicated public
space
Apartment — nil Pattern: Linear
Ground coverage: 60% Orientation: East-West with respect
to street alignment
Architectural features: Majority of the
buildings are colonial structures with
arches and colonnade
Burrabazar | Number and height: Land value: 25-30 lakh per kottah
Main Road

Bungalow - 8, old, active, 1-2 storey,
aligned to the road

Area: Street does not have
dedicated open space

Apartment — 15, new, active, 46 storey,
aligned to the road

Pattern: Linear

Ground coverage: 50-60%

Orientation: North-South with
respect to street alignment

Architectural features: Old buildings are
mansions with large gardens, carrying
colonial architectural styles

New buildings are apartments with modern
style
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Table 2.4 Survey information, Serampore
Serampore
Building details Open space details
Character Ground |Arch | Land
appraisal | Number Height | coverage |feature | value | Area | Pattern | Orientation
M. G. Number and height: Land value: 10-12 lakh per kottah
Road
Bungalow - 14-15, 2-3 floor, good condition | Area: Open space is available but
unused
Apartment — 3, 4-6 floor, good condition Pattern: Linear
Ground coverage: residential or public Orientation: North-South with
semi-public zone 60-80% and 20-40% alignment
coverage, respectively
Architectural features: Indo-Danish
architectural style is predominant in this
stretch with remarkable buildings like Danish
tavern, SDO residence, Roman Catholic
Church, etc.
N. S. Number and height: Land value: 15-20 lakh per kottah
Avenue
Bungalow — 67, 2-3 floor, aligned to the Area: No open space available
road
Apartment — 4, 5 floor, aligned to the road Pattern: Linear
Ground coverage: Orientation: East-west with
respect to street alignment
Architectural features: Old buildings are
situated without front setback, whereas new
buildings are having road facing balcony and
set back as per rules
K. M. Number and height: Land value: 10-12 lakh per kottah
Shah
Street
Bungalow - 10-12, 2-3 floor, good condition | Area: No open space available
Ground coverage: Pattern: Linear
Architectural features: The main Orientation: East-west with
architectural feature of this stretch is the respect to street alignment
magnificent house of K M Sha with traditional
Indian and European style of architecture
Rishi Number and height: Land value: 12-15 lakh per kottah
Bankim
Sarani

Bungalow — 20-22, 2-3 floor, good condition

Area: No open space available

Apartment - 1, 5 floor, good

Pattern: Linear

Orientation: North-south with
respect to street alignment
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Table 2.5 Survey information, Chandernagore

41

Chandernagore
Path Node Edge Landmark District
Type and
Legibility | directional Focal point Type and Volume and Continuity and
analysis quality and generator | extent meaning homogeneity
G.T. Road | Main arterial | Node 1 Residential | All the following | Being the
road towards the | landmarks are main spine
southern different in of the town
part mixed | character and the road acts
use on the | expression as a linear
middle part continuous
commercial
district
Public Focal point: | Commercial | HDFC
transportation | Padri Para edge Bank — placed
facility more towards the | on a ground
available in a northern floor of
large scale edge building with
signage
Clear Generator: Sweets
directional Transportation Corner — placed
quality activity on a ground
floor of
building, no
predominant
signage or
character is
present

(continued)
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Table 2.5 (continued)
Chandernagore
Path Node Edge Landmark District
Type and
Legibility | directional Focal point Type and Volume and Continuity and
analysis quality and generator | extent meaning homogeneity
Node 2 Vidyasagar
Focal point: Abasan - a
Chobi ghar government
more hpusmg with
signage
Generator: Petrol Pump —
Transportation almost an open
and space with
commercial signage
activity
Node 3

Focal point:

Bagbazar more

Generator:

Transportation
and
commercial
activity

Node 4

Focal point
Hospital more

Generator

Transport,
school, hospital

Node 5

Focal point

Laxmigunj
bazar
Chowmatha

Generator

Commercial
activity

(continued)
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Table 2.5 (continued)
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Chandernagore

Path Node Edge Landmark District

Type and
Legibility | directional Focal point Type and Volume and Continuity and
analysis quality and generator | extent meaning homogeneity
Strand Main arterial | Node 1 Public Entire standard | Complete public
Road road semipublic | is full of French | semipublic zone

facility on
western side
of the edge

colonial
structures like
church, museum,
court, schools,
etc. along with
new educational
facilities like
Chandernagore
College, new
complex,
Rabindra
Bhaban, etc. All
of them act as
city-level
landmark

along the entire
stretch with
homogeneous
uses but
nonhomogeneous
architectural
expressions

A pedestrian
friendly spine

Focal point:

River on the
eastern side

with of the edge
recreational with public
and public, recreational
semipublic facility
facility
Clear Jora Ghat
directional
quality

Generator:

Recreational

facility

Node 2

Focal point:

Rani Ghat

Generator:

Public,

semipublic

and

transportation

activity

(continued)
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Table 2.5 (continued)

Chandernagore
Path Node Edge Landmark District
Type and
Legibility | directional Focal point Type and Volume and Continuity and
analysis quality and generator | extent meaning homogeneity
Burrabazar | Subarterial Node 1 Mixed use | Kanailal Vidya | It is the most
Main Road | road with on the Mandir - One of | heterogeneous
commercial northern the major spine of the town
and part institutes of the | with mix of
educational institutional | town consisting | different
facility edge colonial heritage | activities starting
towards the | structure from religious to
southern educational to
part commercial to
administrative
and residential
Clear Focal point: Old Post Office
directional Building - Its
quality colonial-built
expression makes
it identifiable
Old post office Church -
junction colonial-built
Generator: expression makes
Commercial it identifiable
activity
Focal point:
Church
junction
Generator:
Transportation
activity

Legibility Analysis (Tables 2.5 and 2.6)

The three selected roads are acting as main spines of the town and are very well-
defined. In each case almost all the five legibility elements are present. Being the
main path of the entire town, these roads are acting as guiding factor for the whole
town. Majority of the buildings present in Strand Road or G.T. Road act as city-level
nodes or landmarks, whereas presence of city-level landmark is very less, and local
landmarks, are also not found in abundance. But wayfinding is not a problem in all
the three cases. For the selected study area, the river is acting as one edge and
G.T. Road as another which are very distinct in nature. View and vista created by the
street network allow the nodes and landmarks to be prominent from a distance also
(Table 2.6).

Unplanned commercialization has led into congestion in some of the major
spines like N.S. Road. But overall it can be concluded that legibility is moreover
achieved with the presence of defined elements.
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Table 2.6 Survey information, Serampore
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Serampore
Path Node Edge Landmark District
Type and
Legibility | directional Focal point Type and Volume and Continuity and
analysis | quality and generator | extent meaning homogeneity
M. G. Subarterial Edge: SDO Bungalow — | Non
Road road with North-eastern | colonial-built continuous
unclear edge of the expression makes it | character
directional road is the identifiable
quality river
South eastern
edge of the
road is a
combination of
residential and
public
semipublic
buildings
Extent Danish Tavern —
River is a colonial-built
natural barrier, | €xpression makes it
and it runs identifiable
through the
entire length of
the road
N.S. Main arterial | Node 1 Edge: SBI old building — | Continuous
Avenue | road Commercial | old colonial 2 commercial
building and | storey building with | stretch with
river associational value |non
homogenous
character
Public Focal point: | Extent: Satsang Society —
transportation | Ferry Ghat Commercial - | old building with
facility throughout the | religious value
available in a street Serampore high
large scale school — Old
colonial structure
with institutional
and associational
value
Clear Generator: River Golakdham - old
directional Transportation | At the extreme | Indo-European
quality activity edge style private villa

with traditional
architectural value

(continued)
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Table 2.6 (continued)

R. Das et al.

Legibility
analysis

Serampore

Path

Node

Edge

Landmark

District

Type and
directional
quality

Focal point
and generator

Type and
extent

Volume and
meaning

Continuity and
homogeneity

Node 2

Focal point:
Junction of
Roy MC Lahiri
street and NS
Avenue

Generator:

Transportation
and
commercial
activity

K. M.
Shah
Street

Subarterial
road

Node 1

K. M. Sha’s
Residence — the
complex is a
landmark, and its
architectural value
makes it unique

Continuous
residential
stretch with
homogenous
character

Residential
edge

Focal point:

Unclear
directional
quality

Junction of
Panchu Gopal
Bhaduri
Sarani and

K. M. Shah
street

Generator:

Serampore
DIB office,
Police Station

Node 2

Focal point:

Junction of GT
Rd. and K. M.
Shah street

Generator:

Transportation
and
commercial
activity

(continued)
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Table 2.6 (continued)
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Serampore
Path Node Edge Landmark District
Type and
Legibility | directional Focal point Type and Volume and Continuity and
analysis | quality and generator | extent meaning homogeneity
Rishi Main arterial | Node 1 Edge: India Jute Mixed stretch
Bankim | road Mill - Colonial with several
Sarani industrial structure, | activities with
but the presence of | heterogeneous
the entire precinct | character
makes the district
different from the
rest of the town for
its activity and
allied facility
Public Focal point: | Residential, Serampore
transportation mixed use and | Jail — Colonial
facility industrial architectural
available structure with an
high security
expression
Clear Bor Tala Extent:
directional crossing
quality
Generator: | Northern part
Transportation | of the road is
activity mostly
Node 2 industrial
" along with
Focal point: in du%trial
Dharmatala residents
crossing quarter, and
Generator: southern part
Transportation | of the stretch
activity is mostly
residential

along with a
few mixed use
activity

Ascertaining the Current Condition

Chandernagore was under French rule till the town got independence. Thus, the
French colonial imprint is still visible to a large extent. Whereas Serampore was
seized by the British from the Danes which has resulted into a mixed colonial expres-
sion for the town.

A brief discussion of the current scenario of the two towns based on the observa-
tion of the study has been done in subsequent sections.
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Chandernagore: The French Sole

The entire colonial zone falls under the Burrabazar area comprising of the city
administration, judicial sector, educational centres and cultural establishments.
Thus, this area can be termed as the heart of the town. It can be alleged that the colo-
nial town planning system of distinctive administrative core and residential area is
still vividly present in this case which encompasses the essence of the colonial past.
The public areas along Strand Road, i.e. the promenade along with its commercial
and recreational facilities, are still functioning in full swing and well maintained by the
town administration which is a very prominent example of successful public realm.
Unlike many colonial cities like Kolkata, New Delhi, etc., this city core doesn’t become
deserted after working hours but becomes a commercially successful public space.
The commercial values of areas close to G. T. Road are increasing day by day. Thus,
the real estate sector is taking over the old buildings, and subsequently new develop-
ments are coming up, disregarding the inherent settlement character. Large commercial
developments are taking place in this area, resulting in a homogenous urban environ-
ment not conducive to the celebrated image of the town. This is the generic and most
obvious transformation process that majority of the Asian small towns are undergoing.

Serampore: The Danish-British Duo

The colonial core consisting of current judicial section of the town is still present in
its old place keeping along with some residential and commercial area which makes
the situation a little chaotic due to presence of conflicting activities together in an
unintended approach.

Being a commercial centre of nearby places, large unplanned commercial develop-
ment along major roads has squeezed the ‘right of way’, and therefore conflict between
pedestrian and vehicular is increasing day by day in these roads. Moreover, uncontrolled
introduction of battery-operated vehicles has degraded the condition in current days.

Serampore has a legacy of being an industrial town, and a few of the old indus-
tries are still functioning. The old areas are taken over by industrial workers in most
of the cases. The living conditions in these areas have been blighted mainly due to
huge illegal encroachment.

Conclusion

Serampore and Chandernagore are different from each other in the method of city
development. Serampore has witnessed the rise and fall of feudal system, arrival
and settlement of the Danes and a cultural renaissance brought about by the English
by constructing the railway, leading to industrial developments. Chandernagore, on
the other hand, experienced development under mostly one rule.
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At present, both places have settled in a coherent development process that is driven
by the market and has been spontaneous and chaotic. Both these towns are part of the
larger development of the metropolis Kolkata and are part of the Kolkata Metropolitan
Region (KMR). Their regional planning is now thus tied along with that of Kolkata.

The towns are now in a transitional mode either from planning type that is top
down to something more organic or from one mode that is spontaneous and driven
by market to a more stable one. New approaches should be made towards gover-
nance and development to strike a balance between the top-down and bottom-up
schemes and the planned and unplanned urban components.

Robust guidelines to be developed by the concerned authorities to channelise the
development in a desired direction and to enable multiple stakeholder participation.
The guideline, that is to be developed, should consider the factors like — accessible
street network, optimum population density, maintained public space, streetscape
allowing social interaction, development of building typology to encourage mixed
use functions — to maintain the identity and image of these towns.

As the existing environments in some areas are stable and not conducive for
regeneration or new development, this research concludes that small-scale changes
in Serampore will enhance the urban vitality. The aim is to bring some diversity to
the existing environment and the lifestyle. In areas like Chandernagore or
Pondicherry in Tamil Nadu, four- to five-level apartments’ density is conducive to
building up a sense of the urban. These places also serve to show that conventional
street layouts consisting of open blocks and neighbourhood boundary help small
businesses to prosper and develop; street life also flourishes under this compared to
the tree-like system with isolated neighbourhoods.

Developmental authorities should from this realize the fact that the responsibility
of building a sustainable and vital society shouldn’t be the responsibility of the market.
The duties of planning and administration should be promptly taken by the authorities.
The small businesses that spring up and give birth to the street life can only partially
develop a slice of urban space. A society of high quality also requires properly planned
facilities, city centres and services and administration that benefit the public.

New towns that are coming up face both the challenge of development and test-
ing if the planning is effective as well as approach of the government, to strike a
balance between top-down and bottom-up strategies to develop new areas that are
successful in the years to come.

Factors relating to social processes have been the strongest impact in the urban
transformation period of the two towns. Illegal construction was a direct reflection of
the fact that legal systems can’t keep track of the social relations during the transition
period. Urban form has been transformed during the transition period which led to
the development of building as per private capital needs and construction land dena-
tionalised; and it is being evaluated as per market requirement, leading to change in
the approach to urban space planning. The involvement of the owners and users of
space with the process of the planning of urban space has become an important
aspect of it.

Architectural design has a direct impact on urban space through the shape and
the materialisation of which, depending on the degree of integration of the contextual
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conditions, considers the architectural creativity directly related to the degree of
economic development of society. If the urban space has to be designed in a holistic
method, one needs to take into consideration all factors in mind.

The present research work has focused on analysis of these two towns of the
Little Europe only. The other adjoining similar towns also need to be considered and
scrutinised upon, in order to get an overall dimension of these transformations. In
the long run, it would be worthwhile to investigate further on this issue, so as to
make these towns livable and meaningful in the near future.
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Chapter 3
Transformation of Commercial Centres
and Urban Development Process in Global
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Abstract Urban transformation of cities in response to sustainable economic
development has been touted to be one of the defining features of development in
the twenty-first century which is demonstrated in growth of commercial centres all
around the world. Commercial centres have transformed in shape, form, scale and
function over the years. In recent times, it is evident that commercial centres are
undergoing drastic transformations. These transformations are creating immediate
impact on the urban development process in a city. It is also apparent that this impact
is mostly happening in cities of Global South. The aim of this paper is to understand
the transformation of commercial centres with changing urban development poli-
cies with focus on countries in Global South. The objective is to study similar trans-
formation of selected commercial centres and corresponding process of urban
development in the cities of Africa and Asia.

Keywords Transformation - Commercial centres - Urban development process -
Global South - Identity

Introduction

Transformation is essentially changes of space and time which generates adapta-
tion. Adaptation creates domination, which with time gives rise to transformation
(Mishra and Pandit 2013). Transformations are true both in macroscale, i.e. global,
economic, political and social structures, and also at micro level, i.e. the way in
which people fashion their everyday lives.

Urban transformation aims to improve the social, economic and spatial quality of
cities. Changes in the urban structure are paving stones for growth of a city. Cities
represent the most powerful economic engines in the world. Transitions in eco-
nomic strategies and development have affected social and physical structures of

S. Sarkar (<) - M. Ghosh - S. Nag
Department of Architecture, Jadavpur University, Kolkata, West Bengal, India
e-mail: sanghamitra.sarkar @jadavpuruniversity.in

© Springer Nature Switzerland AG 2020 51
M. Ghosh (ed.), Perception, Design and Ecology of the Built Environment,
Springer Geography, https://doi.org/10.1007/978-3-030-25879-5_3


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-25879-5_3&domain=pdf
mailto:sanghamitra.sarkar@jadavpuruniversity.in

52 S. Sarkar et al.

cities. Urban transformation of cities in response to sustainable economic
development has been touted to be one of the defining features of development in
the twenty-first century which is demonstrated in growth of commercial centres all
around the world.

Commercial centres are centres where economic, social, cultural and adminis-
trative services of a city are concentrated. It is a complex of retail store and related
facilities planned as an unified group which offer goods and services for profit and
performance of various financial and office functions. The earliest commercial cen-
tres were marketplaces. Arthur B. Gallion states that marketplaces have always been
the focal point of cities and centres for exchange of goods. Cities in ancient times
developed along riverbanks and coastlines thriving on flourishing trading centres.
Increased trading activities between new settlements and civilizations gave rise to
economic development. From trade connections in ancient Mesopotamia to the
Agoras of Greece to the Sougs of the Middle East and eventually to Canary Wharf,
London, commercial centres have transformed in shape, form, scale and function. In
recent times, commercial centres have become a symbol of image and identity of
cities. Evidently, New York is defined by Times Square; Singapore is symbolised by
the Merlion with a backdrop of the main commercial centre, etc. Commercial cen-
tres are thus the physical manifestations of advancement in economic and urban
development (Figs. 3.1 and 3.2).

Urban development is the process of growth of an area situated in city. Historically
urban development has come to symbolise physical, social and economic develop-
ment reflected by emergence of particular types of human settlements, societal insti-
tutions and cultural forms. The spatial aspect/physical aspect can manifest itself

Fig. 3.1 Times square, New York. (Source: Author)
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Fig. 3.2 Merlion, Singapore. (Source: Author)

either in the form of urban renewal on an existing urban area or a new development
on a virgin urban area.

The process of urban development is the path which determines direction of
future development of an urban area or a city. This process can be either planned or
an unplanned. The planned path of development is known as urban planning. Various
concepts of urban planning have dominated the process of urban development. One
of the biggest drivers for urban development has been economic development which
is manifested physically in growth of commercial centres. The impetus of such
development has gradually shifted towards countries of Global South due to its
potential as emerging markets and availability of cheap labour.

Global South comprises of Africa, Latin America and developing Asia including
the Middle East. North—South divide is broadly based on a socio-economic and
political divide. The North mostly covers the West and First World, along with much
of Second World, while the South largely corresponds to Third World. The nations
of Africa, Central and Latin America and most of Asia — collectively known as the
Global South — face great challenges and offer real opportunities. Political, social
and economic upheavals are prevalent in many of these nations. But the increasing
populations of the Global South Nations and their emerging markets offer immense
hopes for economic growth, investment and cultural contribution. Following the fall
of the Eastern Bloc, which was commonly referred to as the Second World, many of
its constituent countries were reclassified as developing, despite being geographi-
cally northern. At the same time, geographically southern nations previously con-
sidered “developing”, such as the Four Asian Tigers, have joined the modern First
World but are classified inconsistently in maps showing the North—South divide. In
recent times, with the advent of globalisation and open markets, there has been a
surge in the economic development of the countries in the Global South. This has
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affected the per capita income of the people in these countries eventually changing
the urban fabric in terms of market typologies and building forms.

The aim of this paper is to understand the transformation of commercial centres
with changing urban development policies with focus on countries in Global South.
The objective is to study similar transformation of selected commercial centres and
corresponding process of urban development in the cities of Africa and Asia and
establish parallels between them.

Discussion

Transformation of Commercial Centres

Transformation of commercial centres refers to change or alteration in organisa-
tional, spatial, economic and social composition of commercial centres which is
governed by modifications in trajectory of urban development. Currently, it has
become one of the dominant physical processes in cities of Global South countries.

The current notion of traditional commercial centre roots from physical structure
of medieval cities where markets formed one of the major components alongside
the administrative centre, religious centre and surrounding settlement. Based on
type of cities, the formation, structure and function of commercial centres change.
Cities can be broadly classified as ancient, medieval, colonial, postcolonial and con-
temporary cities. Countries of the Global South have a predominance of medieval,
colonial and postcolonial cities. Medieval marketplaces consisted of market streets
which were organised based on different occupations of traders. Shops lined on both
sides of the street made it thoroughly active in nature. Streets would predominantly
follow either organic pattern. In contrast the colonial markets were organised under
one roof into a marketplace. Shopping arcades were one of the defining features of
colonial marketplaces. Postcolonial cities have adopted ideas of community and
neighbourhood markets which are essentially the result of zonal planning
concepts.

In contemporary times, commercial centres have evolved as image-makers for
cities all over the world. There has been a major shift in the type of commercial
activity which has resulted in change in the commercial pattern. This change of
commercial pattern has transformed the built environment of commercial centres.
Countries in Global South, especially in Asia like China and India and parts of
Africa, have undergone this transformation quite visibly. In recent years, it has been
seen that the emergence of large commercial centres have changed the identity of
their respective cities. Cities like Shanghai, Hong Kong, Guangzhou, Delhi,
Mumbai, Addis Ababa, etc. have come up as emerging commercial hubs of the
world. It is also seen that there is not one but multiple centres of commercial
exchangesindicating the decentralisation of such commercial centres. Transformation
of commercial centres has thus not only influenced immediate built form and
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commercial character of an area of cities but has also the process of urban develop-
ment and vice versa.

Commercial Centres with Respect to Urban Development

The morphogenetic school of thought propagated by Christopher Alexander and
Nikos Salingaros states that urban development is a process similar to growth of
cells in an organism where buildings, infrastructure, human beings, their activities
and processes combine to form an urban superorganism. With evolution of techno-
logical know-how and knowledge economy, civilizations have advanced in different
parts of the world.

The history of development of a city determines complexity of urban fabric dem-
onstrated by a city. Economic trajectories like capitalist, socialist or modernist all
have distinct influences on the immediate physical form of the city fabric. Another
characteristic of urban development is the natural process of transformation that
occurs due to sociocultural composition of a city. The existing physical structure
and activities are a result of years of culture and traditions followed by its people.

The strategic placement and functions of commercial centres have determined
their importance and gradually established them in city fabric. (Weinstein 1974)
postulated three dimensions as being important contributors in a conceptual model
for the social segregation of an Indian city (Fig. 3.3).

Fig 3.3 Traditional Islamic city model. (Source: Author)
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These three dimensions were:

* Socio-economic dimension symbolised by the bazaar
e Political dimension represented by an administrative symbol
* Prestige dimension derived from the religious function of a temple

In contrast, traditional African city patterns were based on arrangement of resi-
dential areas for the clan where palace of the clan chief was of primary importance.
Second most important component was main market. These two major anchors of
the city would be bound together by a central plaza which was the major congrega-
tion space for the settlement. Shape of an African city was essentially circular in
nature which had direct relationship to the circle of life.

Similarly different countries in Global South had their distinct sense of city
building based on their sociocultural composition. But the economic centre of any
city has always been a distinct feature. Economic development of these cities either
was based on trade, agriculture, natural resources, etc. which were typical of the
region. New urban and economic developments are transforming fundamental
nature and structure of cities. The above-mentioned city types have undergone a sea
change in their development processes and so have their commercial centres,
bazaars and markets.

Urban Development in Global South

Countries in Global South are currently some of the fastest-growing economies in
the world. Idea of “development’ has been the primary driving force behind shaping
of modern cities. After the events of World War II, the need for political and eco-
nomic stabilisation became a necessity all around the world. In this regard, classifi-
cations of developed and developing countries were made by the World Bank and
United Nations on basis of economic advancements and GDP of all countries of the
world. This step was taken to identify countries in need of progress and countries
which can induce progress in the above nations, thus ensuring peace and much-
needed stability in the world. Till date this classification is vastly prominent and has
been a major indicator to the development policies undertaken by both the devel-
oped and developing countries.

In recent times, the advents of globalisation and “open markets” have paved way
for rapid information exchange and development of a penchant to acquire a global
outlook. One of the most prominent policy approaches that encouraged this global
venture was neoliberalism. This approach led to open, competitive and often unreg-
ulated market policy driven by action of social groups to drive state downsizing and
public reform through increased privatisation of social functions to achieve optimal
socio-economic development. This has resulted in strategic urban transformation of
commercial centres by a variety of institutional restructuring to enhance their local
economic growth capacities (Brenner and Theodore 2002).
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All major urban centres of the world have strived to build a similar image, reflect-
ing trend of becoming global villages which tends towards establishment of a single
global tribe, rather than merely concerning ourselves with individual communities.
The continents of Africa and Asia have been considered to understand changing
trajectory of urban development processes and subsequent transformation of com-
mercial centres.

Case of Africa

The idea of urban development and city making is comparatively new concepts for
the continent of Africa. The ideas of urban development and city making are com-
paratively new concepts for the continent of Africa. According to historical records,
Africa was composed of societies, states, kingdoms, decentralised societies and
empires which were deep rooted in idea of community formation through kinship.
The authoritarian position was taken up by head of family, and subsequent transfer
of power would happen within the family. Compatible families had business ties
with each other, and clashes between incompatible tribes were also common.

Between the 1870s and 1900s, Africa faced European imperialist aggression,
diplomatic pressures, military invasions and eventual conquest and colonisation. At
the same time, African societies put up various forms of resistance against the
attempt to colonise their countries and impose foreign domination. By the early
twentieth century, however, much of Africa, except Ethiopia and Liberia, had been
colonised by European powers. The European imperialist push into Africa was
motivated by three main factors, economic, political and social. It developed in the
nineteenth century following the collapse of the profitability of the slave trade, its
abolition and suppression, as well as the expansion of European capitalist Industrial
Revolution.

Colonisation by imperialists introduced the concept of formal cities and city
planning, but it came at a cost of territorial civil wars. Ideas of democracy and
nation building were instilled after independence which in case of certain countries
like Namibia happened during the 1990s. But Africa is a continent which is so deep
rooted in their cultural values that the notion of democracy has always been a for-
eign concept. The trend of development aid has also hampered development process
because the local ruling dictators profited more from the aid than common people.
The trickle-down effect of development aid never came to fruition giving rise to a
state of neo-colonialism.

Rapid urbanisation of African cities is the common trend. Cities like Addis
Ababa, Nairobi and Dar-es Salaam have grown exponentially. The population of
Dar-es Salaam has been recorded to grow almost six times since 1978. The major
issues related to such high rates of urbanisation in Africa were increase in urban
poverty, transportation and sanitation issues and rising inequality which primarily
was derived from loss of identity of Africa as a continent. Imposition of westernised
trend of development has resulted in unsustainable growth. Huge foreign invest-
ment and real estate have become the major driving force behind all development
activities. This has led to significant change in the economic policies and develop-
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ment of commercial centres. The World Bank forecasts growth of 3.4% for the year
2018 which is more than 2.4% in 2017. The continent has also demonstrated rise in
the per capita income rapidly in the last 18 years. As a result the consumption capac-
ity of the population has increased. South Africa has ranked sixth in the world as the
fastest in shopping centre development. Apart from the cities in South Africa,
Nairobi is one of the fastest in development of malls in Africa. Nairobi has recorded
the largest retail space across sub-Saharan Africa. In 18 months, the city has seen
three shopping malls getting built which is a result of this fast growth. Various
African scholars and urbanists have spoken out against such unplanned, unprece-
dented and rapid city development and stressed on the need for visualising its future
of how to move ahead.

Case of Asia

Asia in contrast has a different approach to advancements in urban development.
Similar to Africa, the Asian countries have also been colonised for almost 200 years.
Historically there have been evidences of formal city formations in medieval times.
The basis of formation of these cities was majorly to act as centres for trade routes
and connect to the immediate hinterland which helped the colonists. The develop-
ment of such cities and their intermediate infrastructure was initiated and promoted
widely by the colonists across South Asia. The concept of urban was embedded in
the sociocultural context of the settlements and had flourished into large cities
before colonisation.

The advent of colonisation gave rise to colonial cities with distinct physical dem-
onstrations of both authoritarian control and economic growth evident in the urban
form of a city. After independence, the scenario was different in comparison to
Africa. Many of the colonised nations did not immediately open their markets to the
world which helped them to build their own intrinsic economic policies and markets
to become self-sufficient. Even though this policy was good for acquiring stability,
it failed to become an agent of growth. Meanwhile, the market-based capitalist
economies in the West continued to flourish. In the world stage, these developing
economies, due to their socialist-driven policies, fell behind and at times incurred
huge debts which forced them to open up their markets. But as the markets opened,
rapid urbanisation and city expansion become the preferred direction of growth.
Formation of megacities and global cities has been the most popular development
trend in this region.

The dawn of the twenty-first century has brought about a major shift in global
urban development trends. From a majorly West-centric global power, the world
scenario has shifted to a more East-centric powerhouse. China and India have come
up as the fastest-growing world economies with China surpassing the USA in total
world output in 2010. The recent projections on the growth of global urban popula-
tion have indicated that China, India and Nigeria are going to account for 37% of
the increase of nearly 2.5 billion urban population growth during 2014-2050. The
megacities were once exceptional in South Asia but are now beginning to grow in



3 Transformation of Commercial Centres and Urban Development Process in Global. .. 59

the region. The megacities (exceeding 10 million inhabitants) or large cities (with
5—-10million inhabitants) are frequently distinguished for their size and concentration
of economic activities. At the same time, many secondary cities have prospered
which are continuing to fulfil the primary city functions within the context of the
countries in which they are located. These secondary cities are performing a vital
role in case of production, governance and logistical functions at the subnational or
regional level in South Asian countries. This highlights the trend of formation of
multiple decentralised urban centres as opposed to the earlier trend of polarised
urban centres. One of the examples of such a development trend is development of
smart cities in India. The Government of India declared formation of a 100 smart
cities in an effort to jumpstart a major urban transformation process. This process
aims at “‘comprehensive development” which occurs in areas by “integrating the
physical, institutional, social and economic infrastructure” as mentioned in the
smart city guidelines. As a result of this process, commercial centres are getting
integrated to all the other city infrastructures to create a consolidated city function.
This has spurred development of new city extensions like New Town, Rajarhat, near
Kolkata, which is supposed to act as the future commercial centre of the city.
Another such development is GIFT City in Gujarat. Not only have new centres of
commerce cropped up; the old cities are undergoing major urban transformation.
There has been a major drive for the urban regeneration of the old city regions of the
chosen smart cities.

Transformation of Commercial Centres with Changing Urban
Development Process in Global South

The similarities and differences between urban development and commercial
growth between Africa and Asia are quite striking. The following section aims to
establish this by illustrating some examples.

Case of Africa

As previously discussed, booming commercial activities in Africa were a result of
need for colonists to transport goods, natural resources and labour back to their
home countries. The primary difference was between “peasant” and “settler” econo-
mies (Amankwah-Ayeh 1996). Colonial cities were mostly made on trading outpost
and were more often than not entirely new cities.

In recent age of rapid urbanisation, new cities are still being planned on virgin
territory. One such example is Eko Atlantic City in Lagos. It is a project in Lagos,
Nigeria, which has been proposed by Nigerian Federal Government. Eko Atlantic
will include wide-scale residential, commercial, financial and tourist developments,
easing the burden on exhausted infrastructure and overpopulation on adjacent
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Victoria Island, which is currently the commercial centre of Lagos. Around 250,000
people are believed to be living in the city with 150,000 more commuting into work
each day. The planning includes a business district with the boulevard inspired from
Manhattan, New York.

Another example is that of the six new town projects in Nairobi, Kenya. The
Nairobi Metro Vision 2030 is focussed on turning Nairobi into a globally competi-
tive business, industrial and services region. The plan is for a peri-urban ring of
32,000 km? that is expected to swallow all 15 surrounding municipalities around
Nairobi, doubling the city’s population to 6.3 million. Konza City in Nairobi,
Kigamboni in Dar es Salaam and Hope City in Accra are other latest projects of this
kind, for which funding has been secured (Nairobi Metro 2030 Strategy 2008).
They represent the exact opposite of compact, inclusive and functionally mixed
urbanism which is intrinsic to the African culture.

At the neighbourhood scale, street markets and local shopping markets have also
transformed. Keeping with the theme of city building and image building, a large
number of big box malls have cropped up. A few examples of such commercial
centres are Marina Mall in Accra, Mall of Arabia in Cairo, Addis Mercato in Addis
Ababa, etc. The exclusive nature of mall typology is a far cry from the buzzing
street markets that has been the tradition of African cities. Most of these commercial
centres have cropped up in newly developed city extensions where car-centric plan-
ning dictates urban life. Life on the street defined by boundary walls and parking
lots and is devoid of any commercial or interactive activity.

In all these examples, one has lost not only the original African market but also
meaning of urbanism for Africa. Be it Cairo or Durban, Accra or Konzo, infiltration
of globalised image of city building has never let the idea of African urbanism be
conceived resulting in loss of identity for all her cities.

Case of Asia

The development trajectory of Asia shows that opening up of economies to effects
of globalisation was taken much later. This resulted in formation of inclusive cities
with functionally mixed urban character. But increase in population led to creation
of new towns and satellite cities where commercial centres were segregated into
central commercial centres, block markets and neighbourhood markets. For exam-
ple, commercial areas of Chandigarh, India, were originally designed to have a
planned hierarchical order, but in the actual process, they developed in a traditional
way apart from the main commercial centre complex. “The shopping centres of the
city have undergone internal and external transformations across the years, nonethe-
less the overall character remains the same” (Chandigarh Master plan 2031).
Similarly in China, traditional cities transformed into socialist cities and later to
contemporary cities that are emerging in the current reform era. “One of the primary
goals of urban planning in China was to achieve the transition from the ‘consumer
cities’ of capitalism to the ‘producer cities’ of socialism. With the economic reforms
of the late 1970s, however, planners began actively to promote expansion of the
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tertiary sector of urban economy” (Gaubatz 1999). They focussed on special
economic zones for foreign investment that were relatively free of the bureaucratic
regulations and interventions that hampered economic growth.

Prior to the early 1990s, the retail typology in townships was mainly composed
of small, mainly informal retail businesses offering basic products and services to a
relatively low-income consumer market. After 1994 there was a shift in consump-
tion topology as the country has experienced a substantial economic uplift. There
was an increase in per capita income resulting in increase in spending. Traditional
retailing centres became saturated with the fast growing commercial activities and
could not support the drive further. This development caused national retailers,
especially supermarket chains, to increasingly focus on market expansion strategies
in these emerging markets.

Currently cities like Shanghai, Guangzhou and Beijing are on the path to become
global cities which revived themselves as new commercial centres in the East. The
idea of economic advancement has seen commercial centres building up reflection
of development based on the globalised concept of image-making. Shanghai finan-
cial district is a classic example of this globalised image of commercial centres.
Modern built forms dominate the skyline. Segregated and exclusive activity patterns
define the urban characteristic of that area. This is a distinct departure from the tra-
ditional Shanghai markets.

In comparison, traditional markets of Shanghai exhibits space making in the
form of a sequence of streets accessible at various locations ensuring ease of access.
It also caters to active and successful interactive spaces due to compact circulation
pattern. The continuous shopping facade running all around the external edges of
the market provides appropriate human scale for the approach and use. The spatial
distribution is zoned for different activities which make the place simple and easily
perceptible for the users and sellers alike (Figs. 3.4 and 3.5).

Ko

Fig 3.4 Traditional Shanghai markets. (Source: Author)
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Fig 3.5 Shanghai financial district. (Source: Author)

Since 2014, China has recorded the largest development drive in the world exhib-
iting a total of 5.7 million sq.m of shopping centre space being constructed the same
year. In those 12 months, 44% of global development completions were in China;
however, this amount of new supply was down by 14% in comparison to 2013.
Outside of China, three other Asian markets — Seoul, Kuala Lumpur and Manila —
featured in the top 15 most active markets. The Lotte World Mall in Seoul — at
480,370 sq.m. — was the largest completion in Asia-Pacific region. New develop-
ment in Asia-Pacific on the whole spreads over 32 million sq.m., distributed over 36
cities — over 80% of this is situated in China, Thailand and India.

This enormous development drive along this whole region is a rapidly growing
trend which has brought forward various urban problems. In the macro scale, these
problems range from increase in urban poverty, environmental degradation, mass
scale housing shortage, polarisation of money and power, etc. In the micro
level, there has been problems of rapid change in the urban landscape with large
mega projects clouding the development activities. The consumption patterns of the
people have changed and so has the commercial built form. Local markets have
made way for largescale shopping centres, and the number of shopping centres has
been on the rise.

From the above discussion, it has been seen that the economic development for
both continents has been made possible by rapid urbanisation and decentralisation
of market centres. Aided by the increase in per capita income and gradual change in
consumption pattern of the rising population, urban form of the commercial centres
has changed from local markets to shopping malls. Both the continents have shown
evidences of drastic development drive of building largescale commercial centres in
the past decade, making them a major building typology to define commercial cen-
tres. In an effort to redefine the cities into local development platforms, there is a
definite loss of local identity for cities because the development patterns are guided
by the Westernised model of development which has not been a model for sustain-
able development in these regions giving rise to stark inequalities, mass poverty and
urban sprawl.
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Conclusion

Thus, it can be postulated that presently development policies in Global South are
all looking at advancement in economic development. Global image of urban devel-
opment has been taken up by all the countries. In this day and age of polycentric and
multi-cultural cities especially in the Global South, a singular notion of urban devel-
opment will not be a sustainable solution. The image of “One World” that is being
promoted by all economic policies and demonstrated by cities in their urban form is
a generic solution to attain rapid development. This has resulted in massive transfor-
mation of urban character in cities especially of commercial centres.

In this regard, two aspects of development should be considered for advancement
of cities. Firstly, cities should look at establishing ingenuity in their imagebuilding
strategies. Commercial centres in Africa should promote and celebrate Africa not
only in its physical form but also in the kind of spaces that it generates. The Indian
bazaar, Arabian Souq and traditional Chinese marketplaces should not become
obsolete as a result of urban economic development. Instead they should be rede-
fined in various ways to make a smoother transition from postcolonial city to highly
urbanised Global City. Secondly, the major characteristic of the original “Global
South City” was inclusive development. Incorporation of inclusivity through urban
design and architectural interventions in commercial centres should be carried out.
This, in turn, will induce interaction within the resultant urban space while enrich-
ing the urban life of the city for one and all.

In this perspective, future directions of research should be made to explore trans-
formation of commercial centres and process of urban development from an urban
design viewpoint and thereby establishing a parametric relationship between them.
Based on this further exploration should be carried out of similar transformation of
commercial centres and corresponding process of urban development, applying the
above relationship, thereby formulating relevant guidelines for the future and ensur-
ing desired spatial/physical environment for cities in Global South.

Global South may have been underdogs in the race for development, but now the
pace of development has skyrocketed towards producing the emerging superpower
nations. The responsibility of redefining the idea of global urbanism should be taken
up by the nations in order to pave the path for holistic development, restore identity
and transform the image of commercial centres of Global South.
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Abstract Transit-Oriented Development (TOD) is a well-acknowledged strategy
to integrate land use and transportation for sustainable urban development. Discourse
on TOD characteristically upholds its promise for creation of high-density, com-
pact, and mixed-use developments, supported by public transits to minimise depen-
dence on private vehicles and thus to reduce sprawl, congestion, and pollution.
Conversely, several scholars cautioned that the absence of enabling circumstances
would turn TODs into Transit Adjacent Developments (TADs), significantly swayed
away from the goal of sustainable urban development.

Like many other developing nations, India is confronted with a host of urban
transportation problems, such as growing use of private vehicles, traffic congestion,
degrading urban environment, inequity in allocation of road space between vehicles
and pedestrians, increasing road accidents, and such like. The Government of India
relies on TOD for ameliorating the present urban transportation problems and, thus,
emphasises on public transportation systems for proceeding towards the goal of
‘growth of urban transport along low-carbon path’. This has, lately, resulted in
emergence of Rapid Transit Systems (RTS) in several Indian cities, and competent
authorities are proceeding towards framing appropriate TOD guidelines. While
some of these cities seek to reap the TOD potential accorded by the recent invest-
ments in RTS, there are several debates regarding implementation TOD in India.
Many of these debates focus on the strategies and potential of land development
along transit corridors. Unfortunately, other issues and challenges related to func-
tional connectivity of land use and transit, sustainability, equity, and implementa-
tions are less pondered upon.
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This article aims to identify the issues and challenges for TOD in the context of
a developing scenario—in this case Kolkata Metropolitan Area (KMA) in India.
The issues are identified, and the need for a multidisciplinary approach for arriving
at context-specific and carrying-capacity-based TOD strategies—allowing develop-
ment along the ‘low-carbon path’—is suggested.

Keywords Transit-oriented development - Transit adjacent development - TOD -
TAD - Smart development - Low-carbon development - Land use-transportation

Acronyms

BRTS Bus Rapid Transit System
CSD Complete Street Design
GDP Gross Domestic Product

GNI Gross National Income
HDI Human Development Index
IRC Indian Roads Congress

KMA Kolkata Metropolitan Area
KMDA  Kolkata Metropolitan Development Area
LDC Less developed country

MDC More developed country

MRTS  Mass Rapid Transit System
NMT Non-motorized Transport
NUTP  National Urban Transport Policy
PTS Public transport system

ROW Right of way

RTS Rapid Transit System

TAD Transit Adjacent Development
TOD Transit-Oriented Development

Introduction

TOD refers to an urban planning strategy that encourages development of mixed-
use, residential, and commercial areas close to—and well-served—by public trans-
port systems. A TOD typically consists of a public transit station at its centre
surrounded by moderate to high-density developments characterised by presence of
civic spaces and environs, friendly to pedestrian and non-motorised vehicles, fre-
quently bicycle.

Peter Calthorpe, a renowned architect and urbanist, codified the concept of TOD
in the late 1980s (Carlton 2007) and defined TOD in his pioneering work ‘The New
American Metropolis’ in 1993. Afterwards, concepts and definitions of TOD
(Table 4.1) appeared in several discourses and policy documents. All of these defini-
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Table 4.1 TOD definitions and concepts

Calthorpe (1993)

Mixed-use community within an average 2000-ft walking distance of a
transit stop and a core commercial area that mixes residential, retail,
office, open space, and public uses in a walkable environment, making
it convenient for residents and employees to travel by transit, bicycle,
foot, and car

Bernick and Cervero
(1997)

A compact, mixed-use community, centred on a transit station by
design, invites residents, workers, and shoppers to drive their cars less
and ride mass transit more

Still (2002) A mixed-use community that encourages people to live near transit
services and to decrease their dependence on driving
Cervero et al.(2004) TOD is a tool for promoting smart growth, leveraging economic

development, and catering for shifting housing market demands and
lifestyle preferences

Transit Oriented
Development Institute
(http://www.tod.org,
viewed 10.03.2019)

TOD is Regional Planning, City Revitalisation, Suburban Renewal, and
Walkable Neighbourhoods combined. The public has embraced the
concept across the nation as most desirable place to live, work, and
play. Transit-Oriented Development is also a major solution to the
serious and growing problems of climate change and global energy
security by creating dense, walkable communities that greatly the need
for driving and energy consumption. This type of living arrangement
can reduce driving by up to 85%

World Resources
Institute (https://www.
wri.org, viewed
10.03.2019)

TOD is a sustainable urban development solution that has been
successful in creating mixed-use, dense, walkable communities with
access to high-quality transport. TOD does not automatically translate
into better livability and quality of life for citizens

US Department of
Transportation (https://
www.transportation.
gov, viewed
10.03.2019)

TOD includes a mix of commercial, residential, office, and
entertainment centred around or located near a transit station. Dense,
walkable, mixed-use development near transit centre attracts people
and leads to vibrant connected communities

Centre for Transit
Oriented Development
(http://ctod.org,
viewed 10.03.2019)

TOD is commonly defined as high-density, mixed-use developments
within walking distance (12 mile) of a transit station. TOD provides a
range of benefits including increased transit ridership, reduced regional
congestion and pollution, and healthier, more walkable
neighbourhoods. Neighbourhoods with a mix of both affordable and
market rate housing can also provide many benefits, such as reducing
income segregation and providing lower-income residents with
opportunities to move up the occupational and social ladders

Maryland Department
of Transportation
(http://www.mdot.
maryland.gov, viewed
10.03.2019)

A piece of relatively higher density that includes a mixture of
residential, employment, shopping, and civic uses located within easy
walking distance of a bus or rail transit centre

tions essentially rest within the concepts of new urbanism and are in response to the
prevailing issues of road congestion, environmental pollution, climate change,
increasing energy costs, rising transportation costs, increasing demand for urban
living, shrinking household size, awareness and desire for sustainable and green
living, etc. And the same are to be kept in sight while planning sustainable human
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settlements, in varied scales, ranging from a region to a neighbourhood (Austin
et al. 2010).

TOD, as a planning concept, aims at creating livable environments, where people
may access transit arteries to employment centres, services, and shelters with mini-
mal use of personal automobiles. It, thus, promises sustainability through reduction
of energy consumption for transportation. Three defining objectives of TOD are
first, discouraging/reducing dependence on private vehicles and inducing increased
use of public transport through design, policy measures and enforcement; second,
providing easy access to public transport system within a walking distance to maxi-
mum number of commuters through appropriate land use distribution, densification,
and enhanced connectivity; and third, creating an enhanced level of accessibility by
increased use of non-motorized transport (NMT) modes to the areas beyond walk-
ing distance for connecting public transit stations and the actual points of trip origin
or the final destinations.

While the discourse on TOD upholds its promise of sustainable development,
several progressive cities and regions in the United States and Australia (MTC
2005, 2006; WMATA 2013; NSW Government 2010; QDIP 2005; State of Victoria
2008) have relied on TOD in policy terms; nevertheless, experience from the
reported case studies are diverse, and the transition from planning to practice and
implementation remains a key issue for discussion. A frequently referred, often
anecdotal, discussion found in discourse on TOD success revolves around the ques-
tion of whether a project or place is genuinely ‘transit oriented’ or only an inciden-
tal TAD, significantly swayed away from the goal of sustainable development on
several counts (Hale 2014). A new distinction within ‘smart development’ literature
is noted, which describes the difference between TAD and TOD (Belzer and Autler
2002; Cervero and Duncan 2002; Ditmar and Ohland 2004; Renne 2009). Like
TOD, TAD also refers to an area within a 10-min walk, or half-mile radius around
a major transit station, but unlike TOD, TAD fails to reap the benefits from its geo-
graphical advantage of being in close proximity to the station. Cervero and Duncan
(2002, p.6) describes TAD as ‘Physically near transit [but] fails to capitalise upon
this proximity ... [It] lacks any functional connectivity to transit — whether in
terms of land use composition, means of station access, or site design’.

The world has been—and continues to be—divided into developed and develop-
ing countries, sometimes also referred to as ‘haves’ and ‘have-nots’ or ‘more devel-
oped countries’ (MDCs) and ‘less developed countries’ (LDCs). Such designations
are often condemned with the imperfection of definitional inadequacies, as the earth
continues to be a dynamic place with many less developed countries continuously
progressing on the path of modernisation and development. There is no absolute or
universally accepted set of criteria to confirm where a country lies on the spectrum
of development. However, the world community and development agencies have
identified several variables, such as per capita Gross Domestic Product (GDP)
(Hobbs 2009), per capita Gross National Income (GNI), Human Development
Index (HDI) (UNDP 2008), life expectancy, infant mortality, level of energy use,
and such like, which permit the distinction between the more developed and less
developed portions of the world (Timothy and Nyaupane 2009, p. 3; Hobbs 2009).
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Similarly, in the context of urban development, there are several common issues and
challenges in the developing world. Solving transportation issues is one of the com-
monalities and often one of the major challenges confronting governments in devel-
oping countries.

Despite significantly increased investments in urban transport systems, transpor-
tation problems in developing nations continue to worsen due to poor planning, lack
of awareness among people, corruption, poor governance, inadequate institutional
capacity, and multiplicity of stakeholders with lack of shared understanding and
coordination (Gwilliam 2003). Like many other developing countries, India is con-
fronted with a host of urban transportation problems, such as rapidly growing use of
private vehicles, increased travel cost, severe traffic congestion, deteriorating qual-
ity of urban environment owing to emission from transport sector, sharp inequity in
allocation of road space between vehicles and pedestrians, and increasing rate of
road accidents. As reflected in the current policies and the development programmes,
the Government of India recognises the need for development of public transport
systems adopting TOD as one of the approaches for mitigating the transportation
problems, thus moving towards the goal of ‘growth of urban transport along low-
carbon path’.

With the above background, the focal intent of the current article is to identify
the issues and challenges to be addressed in TOD planning in the case of KMA—the
largest urban agglomeration in eastern India—and to avoid incidental TAD.

The rest of the article is organised in four subsequent sections: Section “TOD in
the context of urban India” reviews TOD in the context of urban India; Section “The
background of KMA” introduces the background of KMA within the selected study
areas; and issues and challenges for TOD in the KMA are identified in Section
“Issues and challenges”, followed by the concluding remarks in Section “Concluding
remarks”.

TOD in the Context of Urban India

The state of urban public transportation systems in majority of the Indian cities have
deteriorated over the last few decades (CUE 2017) in spite of significant investment
in the sector. Rising population and inadequate public transportation has led to rapid
growth in the number of personal vehicles, leading to traffic congestion and
increased pollution levels. Scholars have reported that the transport sector in India
is extremely energy intensive and needs methodical overhauling in mass transit sys-
tems to arrest the growing trend of private motorised mobility (Rizvi 2013; Yedla
2015). With the urban population projected to more than double in the next genera-
tion, the situation might go beyond control unless effective remedial measures are
taken up.

The National Urban Transport Policy (MUD 2014) of India recognises that people
occupy the centre stage in the city, and thus, all plans are to be for their common
benefit and well-being. The policy also strongly emphasises the need for development
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of public transport systems at all levels of the government (EPC 2012). Several recent
mission-based programmes of the Government of India—Jawaharlal Nehru Urban
Renewal Mission (JNNURM), Atal Mission for Rejuvenation and Transformation
(AMRUT), and Smart Cities (2015)—have emphasised on investment in public trans-
port. This has resulted in the emergence of Mass Rapid Transit Systems (MRTS) and
Bus Rapid Transit Systems (BRTS) in several Indian cities, such as Delhi, Mumbiai,
Kolkata, Chennai, Bengaluru, Hyderabad, Ahmedabad, Rajkot, Surat, Pune, Pimpri-
Chinchwad, Hubli-Dharwad, Lucknow, Kochi, Jaipur, Bhopal, Indore, and others.

All these have led to the recent spotlight on TOD in India.

Recently, the Ministry of Urban Development has come out with the ‘National
Transit Oriented Development Policy’ for the cities, which essentially identifies 12
guiding principles and 9 supportive principles (Table 4.2).

Historically, transit corridors have always been the driving factor of land use
change across the world, including India. In the early major Indian cities—Calcutta,
Bombay, Madras, and Delhi—developments were observed along the major trans-
portation corridors, such as Chowringhee road in Kolkata, Mumbai-Thane railway
corridor, and such like. However, these spontaneous developments, by and large,
were more guided by obvious advantages of mobility owing to proximity of a transit
system, speculations, and market forces rather than planned interventions.
Consequently, these areas might have led to undesirable outcomes—overcrowding,
traffic congestion, pedestrian-unfriendly narrow streets, and absence of public
spaces—in terms of development.

The first ever modern TOD was observed for the designed city of Navi Mumbai.
It started in 1992 to accommodate the growing population of Mumbai. The spread
over was about 344 km? of land, including a 150-km-long creek line corridor. The
need to link up workplaces to residential areas was the triggering factor behind the
start of such development, and the concept of last-mile connectivity was reflected in
the design of the city.

At present, TODs in India can be categorised into three types depending on the
scale of development—first, station-level TOD, which involves only the area around
the station, such as the TOD around Kochi; second, area-level TOD that involves
policy for development in an area encircling a transit corridor, such as MRTS corri-
dors in Mumbai, Delhi, and Ahmedabad; third, city-level TOD, such as Naya Raipur.

There are several debates regarding adoption and implementation of TOD in
India. Petkar and Hamand (2013) argue that in western countries TOD was used for

Table 4.2 TOD guiding principles and supportive principles in India

TOD guiding | Multimodal integration, first and last mile connectivity, interconnected street
principles network, complete streets, NMT network, traffic calming, mixed land use,
optimised densities, street-oriented buildings, managed parking, informal sector
integration, housing diversity

TOD Engagement of private sector, barrier-free environment, high-quality transit
supportive systems, land value capture, preservation and creation of open spaces, green
principles buildings and infrastructures, right sizing of infrastructure, technology

integration, safety and security
Source: TOD Policy Norms Guidelines, UTTIPEC-DDA
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densifying certain areas, but India cities, particularly the inner cores and transit cor-
ridors, already have higher densities. Hence, TOD in Indian cities should be looked
as a tool for improving quality of life and a means to provide infrastructure facili-
ties. In India, several of the current mainstream TOD debates largely focus on the
development potential of the land along transit corridors and the strategies for ‘land
value capturing’ (Suzuki et al. 2015) along metro rail corridors.

But unfortunately, other issues and challenges related to functional connectivity
of land use and transit and the themes sustainability, equity, and implementation are
less focussed and rather late entrants in the discourse. Concrete attempts towards
preparation of TOD plans through development plans, or standalone local area
plans, are yet to be explored in most of the Indian cities.

The Background of KMA

KMA, with a population of about 14.112 million (Census of India 2011 A.D.), is a
primary urban conurbation in the eastern part of India. It is also the second largest
urban unit in India after Greater Mumbai.

The history of Kolkata, as an urban centre, can be traced back to the setting up of
a trading-cum-port settlement by the British, on the east bank of the river Hooghly
in the last decade of the seventeenth century (A.D.), when British coloniser Job
Charnok first established a small trading post on the eastern bank of the river
Hooghly near the three villages of Sootanuty, Kolikata, and Govindapur.

At present, spread over the two banks of River Hooghly, the KMA covers an area
of 1785 km? (as recorded in 2001). It consists of the following administrative units:
3 municipal corporations; 38 municipalities, and 22 panchayat samities (administra-
tive units in the rural fringe areas).

The physical setting and natural features have, to a large extent, determined the
pattern of development of the KMA. It has grown in a linear form, along the two
banks of approximately 95-km- long course of River Hooghly, extending from
Kalyani to Baruipur on the east bank and from Bansberia to Uluberia on the west
(Fig. 4.1). Over the centuries, the river has deposited large quantities of alluvial silt
along its banks, forming natural levees of high land, suitable for human settlements,
with a natural slope of land away from the river. Within a very short distance from
either bank (about 3 km), the level falls quickly leading to a low-lying land. This
low-lying land—being either perennial marsh and swamp or liable to annual
inundation during monsoon—poses difficulties for large-scale urban development.
The physical expansion of Kolkata on the east bank has been prevented by the
immediate proximity to large areas of low-lying lands and marshes. On the west
bank of the river (beyond Howrah and its neighbouring areas), the problems of
periodic flooding, difficult drainage, and brackish water have restricted urban devel-
opment to a narrow strip of high land along the riverbank.

The suburban rail and major road alignments (Fig. 4.1) developed parallel to the
river course because of the above-mentioned topographical factors, which further
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Fig. 4.1 Kolkata metropolitan area. (Data source: KMDA)

strengthened the linear pattern of the conurbation. There are 105 suburban railway
passenger stations within the KMA placed at intervals of 2.5-5.5 km. The important
railway passenger terminals (Sealdah, Howrah, Chitpur, and, under construction,
Santragachi) are within Kolkata city, the metro core.
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During the last four decades, several large-investment projects have been imple-
mented as major inputs in the transport infrastructure of the KMA, such as construc-
tion of Circular Rail, Eastern Metropolitan Bypass, major bridges (viz. Iswar Gupta
Setu, the Vidyasagar Setu, the Sister Nivedita Setu), several flyovers and grade sepa-
rations, and large-scale parking facilities and introduction of organised ferry ser-
vices across the river, several intra-city and intercity bus routes, and the Metro Rail
alignments (probably, the most significant development) (Fig. 4.2).

s

ENT=;

P C flf\-g’
/i

L
STUDY AREA '.“
/' OPERATIONAL —E—

. UNDER CONSTRUCTION =S

2 {

Data Source: Metro Map, Kolkata

Fig. 4.2 Metro rail alignments in Kolkata
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The generalised land use distribution in the KMA indicates that the residential
use is predominant, comprising about 32% of the total land area. Other important
uses like industrial, commercial, and institutional accounts for about 8%; organised
open space in the form of park and recreational areas constitute about 1%; land use
under transportation is about 7%; the rest of the land area (about 52%) is vacant land
comprising cultivable land, forest and waste land, waterbodies, swamps, and
marshes.

The residential areas follow mainly the suburban railway line (around the sta-
tions) and major transportation corridors. The residential use is often mixed with
institutional, industrial, and commercial areas. The major industries are located in
several well-defined patches near the river, rail, or the major arterial roads. The city-
level central commercial area is located at the metro core and there are minor sec-
ondary centres at suburban areas to cater to the local requirements. A strong
metropolitan centre has grown with a central business district, in the city of Kolkata
and Howrah, which attracts huge number of daily commuters from the surrounding
suburban areas. Salt Lake and Newtown-Rajarhat are two planned annexations to
the city in recent times. Most of the organised open spaces and recreational areas
are located within the city proper.

The gross population density in the KMA worked out to 8225 persons per km? in
2001. The maximum gross density of 24,718 persons per km? (2001) was found in
the metro core, or the Kolkata Municipal Corporation Area. The density drops
sharply as it moves from the metro core towards the rural fringes through suburban
areas, with local peaks [high-density areas] at the secondary activity centres.

The passenger transportation in KMA is accomplished by several modes, which
include suburban rail and metro rail, bus services, para-transits, private vehicles,
and ferry services. A large number of passengers (about 3.39 million on an average
weekday in 1997-1998 (KMDA 2004, p. 49) daily commute to the metro core for
work by suburban rail service, originating from the nearby urban agglomerations
such as Kalyani, Naihati, Barrackpore, Sodepur, Belgachia, and others on the east
bank and Bandel, Chinsurah, Serampore, Bally, etc. on the west bank and other
similar urban areas, within a time distance of 2.5-3 h, like Bardhaman, Katwa,
Krishnanagar, Bongaon, Diamond Harbour, Canning, Kakdwip, Tarakeswar,
Kharagpur, Medinipur, and such like.

Bus services, provided by public sector agencies as well as private owners, are a
choice for a sizeable number of passenger trips in KMA. These catered to about
10.65 million passengers on an average weekday in 1997-1998, of which private
buses had the major share at around 88% (KMDA 2004, p. 33). Buses in varied
categories—ordinary buses, minibus, and air-conditioned deluxe bus—ply at dif-
ferent routes to cater to the travel demands of different groups of passengers. Tram
was a major mode of movement in Kolkata in earlier days, but is almost abandoned
now. In addition to the mass transport services, as mentioned above, there are para-
transits modes, which include taxies, auto-rickshaws, rickshaws, and e-rickshaws
(popularly known as toto). Ferry services, in KMA, facilitate trans-river move-
ments in east—west direction. Presently there are thirty-six ferry routes, which are
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served by motorboats or launches (vessels). Private vehicles, which are increasing
at an alarming rate since the last two decades in KMA, include cars and
motorbikes.

A household survey—conducted by Kolkata Metropolitan Development
Authority in 1997-1998 (KMDA 2004, p. 70)—reveals that on an average weekday
about 22.6 million trips were generated within KMA. The work trips were found to
be 53.70% and educational trips at 25.43% and the rest 20.87% were for other pur-
poses like cultural trips, social trips, shopping trips, health trips, and such like. The
trip length distribution of work trips indicated that about 95% of such trips were
within a distance of 8 km; for educational trips, 84% were within 3 km of travel
distance. Among the factors affecting the choice of mode, journey cost was the pre-
dominant one and about 76% of the total trips were guided by the out-of-pocket
expenses associated with a trip.

For future development, Kolkata Metropolitan Development Authority (KMDA)
envisages (KMDA 2006) a polycentric metropolitan structure for KMA, with the
cities of Kolkata and Howrah as the nucleus and a number of hierarchical urban
centres distributed in the area. Within the framework of the National Transportation
Policy, the KMDA has formulated the Metropolitan Transportation Policy for KMA,
which aims ‘to develop an integrated transportation network within the KMA to
cater to the movement of passengers and goods within the area and in the hinterland,
taking into consideration the likely future scenarios up to 2025°. (KMDA 2006,
p. 116).

Against this existing scenario of transportation network, trip characteristics,
travel characteristics, and the envisaged future development of the KMA, the strate-
gies of TOD—if implemented successfully—can take a significant role in guiding
the future development of KMA in line with the NUTP 2014.

Issues and Challenges

The issues and challenges related to TOD in the KMA have been identified in the
following sections based on the case studies taken up in three upcoming metro
alignments (Fig. 4.2), namely, East-West Metro Corridor (Chatterjee 2018),
Esplanade—Joka Metro Corridor (Sahoo 2016), and Dakshineswar—Barasat Metro
Corridor (Paul 2012) and five major suburban railway stations (Fig. 4.1), namely,
Howrah and Bally on the west bank and Sealdah, Barrackpore, and Baruipur on the
east bank of the Hooghly river. Howrah and Sealdah are major suburban railway
terminals in the KMA, while Bally, Barrackpore and Baruipur are important junc-
tion stations and transport nodes. The studies relied largely on secondary data; how-
ever limited primary surveys were undertaken whenever deemed necessary. Findings
from the case studies are compared with cases in other cities based on secondary
data.
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Inadequacy in Public Transit Systems

Auvailability of a good quality public transit system (PTS) is a prerequisite for suc-
cessful TOD; however, the supply of PTS in the country is grossly inadequate in
terms of quantity as well as quality (Pucher et al. 2004). Very few Indian cities, cur-
rently, have organised, registered, and regulated PTS. The coverage of local com-
muter rail services is available only in the seven metropolitan cities in India of
Mumbai, Delhi, Chennai, Kolkata, Bengaluru, Hyderabad, and Pune. Organised
city bus services are available now in about 65 cities (NTDPC 2014)!. Leaving aside
the recently introduced Metrorail/Light Rail Transits (LRTs) and a few BRTs, the
overall condition of PTS in India is poor. It is plagued by absence/poor quality of
infrastructure (shelter, stops, unclean vehicles, shared right of way), overcrowding
leading to extremely uncomfortable and unsafe ride, low operational speed leading
to delay, failure to connect key origins and destinations, lack of passenger informa-
tion, failure to provide seamless travel, inconvenient locations of stops/stations,
inadequate frequency, fear of crime in stations/buses, and other issues. The above
issues are challenges for the KMA as well.

Further, PTS in the KMA is confronted with other serious issues at the end of the
service provider, particularly the government organisations, such as lack of produc-
tivity, overstaffing, inefficiency, excessively high operating costs, and large subsidy
needs.

While a growing attention and willingness in favour of PTS is noted in recent
policies and mission programmes of the government (NUTP 2014), several chal-
lenges need to be dealt with both at planning and implementation stages for devel-
opment of a good PTS in the KMA. Like other Indian cities, the major impediments
in the KMA include typical factors such as lack of information and planning data,
inadequate institutional and technical capacities, insufficient funding and financing,
lack of political will at the local level, multiplicity of organisations? (Table 4.3) with
inefficient coordination, geographical/physical limitations, and oppositions from
key stakeholders, (operators, motorists), among other factors.

'At the Census 2011, there are 7935 towns in the country. Many of these towns are part of urban
agglomerations (UAs) and the rest are independent towns. The total number of urban agglomera-
tions/towns, which constitutes the urban frame, is 6166 in the country. Out of 468 UAs/towns
belonging to Class I category, 53 UAs/towns each have a population of one million or above each
(Source: Ministry of Home Affairs 2011)

*Responsibilities for planning, investment, operations, and management of PTS are divided into
central, state, and local government organisations, which results in fragmented functional respon-
sibilities, lack of local expertise, paucity of financial resources, and lack of private participation.
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Table 4.3 Organisations involved in planning, operations, and management of PTS in India

Organisations

Functions

Relevant acts

Urban transport planning

Ministry of Urban
Development

Overall responsibility for urban transport
policy and planning

Land Development
Authority, State

Land use allocation and planning

State Development Acts

Government

Roads

Transport Licenses and controls all road vehicles, Motor Vehicles Act 1988
Department, State inspection of vehicles, fixing motor vehicles

Government tax rates

Ministry of Surface | Administers the Motor Vehicles Act and Motor Vehicles Act 1988
Transport notifies the vehicle specifications as well as

emission norms

State Transport
Undertaking, State
government

Operation of bus services

Road Transport
Corporation Act 1950

Public Works
Department, State
Government

Construction and repair of state roads

VII schedule of the Indian
Constitution (Article 246),
List II (State List), Item 13

Urban local bodies

Construction and repair of roads, road
signage, traffic lights, licensing and control
of non-motorised vehicles, removal of
encroachments, and land use planning

Constitution (Seventy-
Fourth Amendment) Act
1992

Police Enforcement of traffic laws and prosecuting | State Police Acts
violators

Railways

Ministry of Own and operate urban rail transit systems, | Railway Act 1989

Railways wherever they exist

Source: TERI (2015)

Declining Modal Share for PTS

Modal share [using public transport system] is recognised globally as an important
indicator of successful TOD or a condition favourable for TOD (Hale 2014; Reene
2009). However, a sharp decline in the shares of public transport trip is noted in cit-
ies of all sizes in India (TERI 2015, p. 20), and so it is for KMA. While the National
Commission on Urbanisation (1987) recommended that in cities with a population
exceeding 5 million, the PTS share should be 80%, the scenario is not heartening
when a study by RITES in 1994 is compared to a similar study by WSA in 2007
(Table 4.4).

The share of personalised trips, especially on two wheelers, have gone up in
leaps and bounds, clocking 12% per annum increase in the past two decades, while
public transport has generally dwindled (Fig. 4.3). There are reported instances of
bus services, which have been pushed out of business in the last two decades.



78

Table 4.4 Trend of modal share of PTS in India

S. K. Paul et al.

City category

City population range in million

Study by RITES, 1994

Study by WSA, 2007

1 Less than 0.5 14.9-22.7 0.0-15.6
2 0.5(+)-1.0 22.7-29.1 0.0-22.5
3 1.0 (+)-2.0 29.1-35.6 0.0-50.8
4 2.0 (+)-4.0 35.6-45.8 0.2-22.2
5 40(+)-8.0 45.8 -59.7 11.2-32.1
6 More than 8.0 59.7-18.7 35.2-54.0

Note: The study by RITES included 21 cities and that by WSA included 30 cities. A number of
cities selected In the latter study have no PTS and a high percentage of PT share (50.8%) is
observed in Category 3, as Kochi, which falls in this category, is supplied with very good public
transport.

Source: MOUD (2008), Traffic and Transportation Policies and Strategies in Urban Areas in India
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Fig. 4.3 Modal share in Indian cities. (Source: Study on Traffic and Transportation Policies and
Strategies in Urban Areas in India—MOUD (2008))

This is further corroborated by the tremendous growth in the number of private
vehicles (Fig. 4.4), particularly in the metro cities, while fleet sizes in nearly all
public undertakings have declined rather than grown to meet the increasing travel
demand.

The declining trend in the modal share of PTS may be attributed to the poor
condition of the PTS on the supply side and several other reasons on the demand
side, such as lack of awareness among people about the economic and environmental
benefits of PTS at the individual as well as the societal level. Also, existing cultural
and psychological values in favour of private vehicles (often seen as symbol of suc-
cess and status), individual’s pleasure in driving, increasing affordability of people,
easy availability of finance for owning private vehicles, etc. (Steg 2003) have per-
petuated the decline.

Therefore, preventing the shift of trips from public transport and non-motorised
transport to individual motorised modes and reversing this present trend (that may
happen only with development of good PTS) are two major challenges that need to
be addressed for successful implementation of TOD in India.
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Fig. 4.4 Mode wise vehicular growth in India. (Data source: MOUD, Government of India)

Dwindling Non-motorised Transport and Poor Infrastructure

NMT modes, also known as ‘Active Transportation’, include walking, bicycling,
and other variants, such as small-wheeled transport (push-scooters, skates, and hand
carts) and wheelchair travel. Traditionally, in many Indian cities people who com-
mute on cycles and/or simply walk outnumber (40-60% in 1980s, UNEP 2013)
those who use private motorised transport. These modes are not dependent on fossil
fuels and have minimal emissions. So, these are truly low-carbon modes.

Low-income households are dependent on these modes to access employment,
education, and other essential services, even for commuting longer distance (Mohan
and Tiwari 2000; UNEP 2013). Because of several environmental and health bene-
fits, while the TOD principles advocates for use of NMTs for short-length trips and
for connecting the ‘last-mile’, paradoxically the present trend indicates a drastic
reduction (30% in 1994 to 11% in 2007) in NMT in urban areas, particularly the big
ones with rising average income. The findings in KMA, too, clearly confirm the
above trend. The modal shares for NMTs in 2007 in different categories of Indian
cities are indicated in Table 4.5.

In the 1980s, use of non-motorised modes of transport in Indian cities was cor-
related with income levels. The use of NMT later (since early 1990s) declined with
the increase in income levels (Replogle, 1992; UNEP 2013) and poor infrastructure
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Table 4.5 Trend of modal share (%) in India—2007

City City population range in Two Public

category million Walk | Cycle |wheeler |transport |Car |IPT

la Less than 0.5 in plain 34 3 26 5 27 |5
terrain

1b Less than 0.5 in hilly 57 1 6 8 28 |0
terrain

2 0.5(+)-1.0 32 20 24 9 12 3

3 1.0 (+)-2.0 24 19 24 13 12 8

4 2.0 (+)-4.0 25 18 29 10 12 |6

5 4.0 (+)-8.0 25 11 26 21 10 |7

6 More than 8.0 22 8 9 44 10 |7

National 28 11 16 27 13 |6

Source: MOUD (2008), Traffic and Transportation Policies and Strategies in Urban Areas in India

for NMT (UNEP 2013). The percentage of roads with pedestrian footpaths is only
about 20% in the case study areas, which is corroborated in earlier studies (Table 4.6).

The above table clearly indicates that city authorities and state governments have
not paid adequate attention for upgrading NMT infrastructure, resulting in a degrad-
ing level of service and increasing risk to pedestrian and bicyclists. The major focus
was on the provision of transport system to enable uninterrupted flow of motor
vehicles. This approach has resulted in construction of foot-over bridges and sub-
ways, consequently increasing the distress of the vulnerable group—the pedestrian.

In view of the existing scenario, retaining the modal shares for walking and bicy-
cling—encouraging them by choice—is a major issue in the successful implementa-
tion of TOD in the KMA, like in many other Indian cities.

Complete Street Design

Complete street are streets for everyone. These are designed to be safe for drivers,
bicyclists, and other NMT users, transit vehicles and users, and pedestrians of all
ages and abilities. The complete street concept focuses not only on individual roads
but also on changing the decision-making and design process so that all users are
routinely considered during the planning, designing, building, and operating of all
roadways. It calls for change in policy and institution (Laplante and McCann, 2008).
Complete Street Design (CSD) proffers an inclusive approach in terms of physical
infrastructure and users and, thus, clearly articulates the concept of ‘equitable allo-
cation of road space’. It claims to create cultural vibrancy and social capital for
neighbourhoods. Over the last three decades, the concept of CSD has been exten-
sively adopted in smart growth initiatives across the globe, particularly in the devel-
oped countries and, thus, has become an essential and integrated element of TOD
policy (Desai 2015).
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Table 4.6 NMT infrastructure quality in Indian cities

81

Infrastructure quality

City Pedestrians Bicyclists Source
1. Delhi, Non-existent or poorly maintained Non-availability of Maunder and
Vadodara, footpaths. Pedestrians are therefore, specific infrastructure | Fouracre
Jaipur, and directly conflicting with motorised (1989)
Patna traffic
Government authorities least concerned with low-income groups,
who are highly dependent on NMT
2.Pune Increased use of MV Replogle
resulting in increasing | (1992)
risk to bicyclists. Pune
has been has been
working to develop
bicycle network
3. Kanpur City authorities Kuranami
experimented with et al. (1995)
yellow lane markings
on certain main streets
4. India There is little provision of facilities for pedestrians and World Bank
bicyclists. The existing transport infrastructure development (2002)
programmes are designed for faster modes of transport claiming
ROW by displacing NMT
5. Chennai Non-existent, broken down, and/or Few exclusive-use lanes | World Bank
and obstructed sidewalks; large height and on other roads (2005)
Bangalore differences between sidewalks and bicyclists being pushed

frequent driveways/alleyways; danger
at street crossings and distance
between crosswalk locations; and
flooding in monsoon seasons

off from busy roads by
motor vehicles

6. Chandigarh

On some arterials, special pedestrian
paths have been constructed

Constructed
160-km-wide cycle
paths between 2001 and
2003

Pucher et al.
(2004)

7. Bangalore

Most of the footpaths along the major
arterial and sub-arterial roads need
extensive repairs and upgradations

The footpaths lack continuity, with
major portions, being in bad shape due
to utility repairs and maintenance

UNEP (2013)

(continued)
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Table 4.6 (continued)

Infrastructure quality

City Pedestrians Bicyclists Source

8. Delhi Presently, 40% of roads in the city do Ghate and
not have a pavement refuge, and those Sundar
that do exist are often unusable, (2010)

especially by the mobility impaired

Zebra crossings are routinely ignored,
and there is large spacing between light
controlled crossings

More focus on providing hurdle-free
mobility to MV by building foot-over
bridges and subways

9. Study areas | Presently, more than 40% of roads in | Non-availability of Chatterjee

in KMA the study areas do not any designated | specific infrastructure | (2018),
walkways. Existing ones are often Sahoo (2016)
unusable and Paul
Constructions of sidewalks are under (2012)

progress along some stretches, but the
widths are often inadequate and issues
of universal accessibility are frequently
ignored. Encroachments of the
footpaths by spilling commercial
activities and street vendors are
common

There is no comprehensive plan that
would warrant complete and connected
network for the pedestrians

In India, CSD has been recognised as one of the key principles outlined in the
NUTP as well as in the TOD policy. However, one of the key problems of majority
of the streets in the KMA is that they are designed essentially for motorised vehi-
cles, without taking into considerations the needs of all users. Frequently, the
median is marked and a carriageway is constructed, and the rest of the ROW (right
of way) is left undefined for other purposes. With inadequate provision on the one
hand and weak enforcement of bylaws on the other, parking occupies a significant
share of the road area. Consequently, pedestrians, trees, utilities, street vending, and
social activities jostle for whatever space left. In many of the study areas, the left
over space is too inadequate for accommodating the other essential elements of a
complete street.

The traditional planning focus on improving mobility for private motor vehicles,
by allocating more space, results in vanishing of the pedestrian walkway, which, in
turn, forces people to walk on the carriageway. The same is true for cyclists, street
vendors, and public transport. Thus, the resulting eventual street condition is incon-
venient, uncomfortable, and unsafe for everyone.
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Coordination with other utility services, such as water, electricity, drainage
(storm water and sewage), optical fibre cables, gas lines, etc., which frequently
depend on the ROW for their distribution (underground and/or overhead) is yet
another challenge confronting CSD and its implementation in the KMA, particu-
larly for existing roads. Undertaking a comprehensive street improvement/retrofit-
ting work with CSD objective calls for taking into consideration not only vehicular,
NMT, and pedestrian traffic but also multiple overlapping service providers, both
public and private operators. This would demand extensive institutional coordina-
tion, which frequently is limited at present in the organisations responsible CSD
planning and implementation. As a result, quite often, roads are intermittently and
haphazardly dug up or filled in and remain under maintenance or repair and not suit-
able to be used by pedestrians at all. Another challenge is to find accurate documen-
tation and historical data of previously laid utilities for the designers to work with,
which is a significant impediment for mainstream CSD initiatives in the country.

Indian cities lack up-to-date and legally binding design specifications for urban
streets. While available guidelines are fragmented and the central agency—the
Indian Roads Congress (IRC)—recommends generic standards, city-specific design
codes for CSD are absent. Other major challenges include lack of the stakeholders’
awareness on the benefits of CSD and inadequate capacity for its implementation at
the level of the local governments. In a scenario where the rate of NMT users are
dwindling, it is natural that a major section of the population and people’s represen-
tative do not recognise the benefits of CSD. Similarly, local technical hands and
contactors in urban local bodies are frequently ignorant about the concept of CSD
and operate with inadequate capacities.

Availability of Land and Land Acquisition

Being a relatively new policy design measure, TOD has not been a part of city
development since its inception stage. The present development around the transit
nodes are essentially guided by the prevalent speculations and real estate market
forces, which, in absence of a strong enforcement, often flout the bylaws for profit
maximisation. Thus, the present scenario, particularly, in the suburban towns in the
KMA is often characterised by unplanned and haphazard growth with inadequate
provisions for planned TOD projects and public spaces. The existing ROWs are too
inadequate to accommodate a complete street and, thus, throw great challenges
while planning connected pedestrian and NMT network with desired level of
accessibility.

A strong will is needed for successful TOD projects and widening of existing
ROWs—what’s required is collaborative arrangements for land acquisition rather
than the prevalent top-down acquisition and compensation formula, often resulting
in delayed execution of public projects.
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Parking Policy and Pricing

Inadequate land is always a constraint in a city like Kolkata. Thus, increasing use of
private vehicles in the absence of a well-planned parking policy and pricing fre-
quently results in skewed allocation of road space in favour of parking and/or
encroachment of road space (Chatterjee 2018). Discourse reveals that parking policy
is an important determinant of travel behaviours, regardless of proximity to transit
(Hess 2001), and TOD parking supply and pricing policy seldom are structured to
support transit ridership goals (Willson 2005). Where parking ratios for residents,
shoppers, and commuters are positive and where private car use continues at former
levels, it would be difficult to develop a sense of place and community essential for
TOD to thrive. Researchers have called for minimum parking requirements and cash-
ing out of parking subsidies (Shoup 2005; Willson 2000). However, in the Indian
context, indiscriminate abandonment of the existing parking facilities and sharp hike
in its pricing may not be appropriate until a good public transit system is developed.
However, the challenge is to formulate short-term planning strategies for areas with
high demands using smart technologies, such as multilevel and automated parking
lots to ensure spaces for pedestrians and NMT users. At the same time, long-term
policies should be formulated for parking and its pricing, which would discourage
random use of private vehicles, such as Area Licensing Scheme (ALS) by Electronic
Road Pricing (ERP) and Vehicle Quota Scheme (VQS). These and other measures
have been implemented in Singapore, which demonstrates one of the successful
models of smart development.

Gentrification

As reported in several discussions (Davis et al. 2012; Dutzik et al. 2014), gentrifica-
tion would be a major challenge for TOD development in the KMA. It is clearly
notable in the study areas that new developments along many transit nodes and cor-
ridors—shaped by speculation and the prevalent real estate market force—is result-
ing in emergence of ‘gated communities’, occupied by newly arrived rich class
pushing out the poor, who are supposed to be the captive riders of public transporta-
tion. In addition, the newly arrived middle-income and high-income groups, who
already own private motorised vehicle, would be reluctant to use public transits in
the absence of adequate push factors in the form of high taxation and fuel prices.
The issue of gentrification of this kind, if not addressed in the TOD policies, would
force many habitants to overcrowded slums and squatters away from transit corri-
dors completely defeating the low-carbon goals of TOD. This would ultimately lead
to environmental, economic, social, and cultural unsustainability.
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Amendment of Local Laws

The vision of TOD can only be materialised and translated into implementable
actions if supported by town planning legislation of the state and the local building
bylaws of the towns or cities. The absence of the required provisions—incorporat-
ing mixed use development in appropriate proportion, inclusion of standard
walkways/bicycle paths, prohibition of on-street parking, green-space mandate, and
enforcement of dilapidated building rules in the existing legislations and bylaws—is
one of the primary challenges to implementing TOD at present. The problem is
further aggravated by the fact that the amendment of these laws is a time-consuming
affair, and their implementation is hindered by the lackadaisical attitude of the
enforcers.

Carrying Capacity-Based TOD Policy

The present nature of development around the railways stations, transit corridors,
and transportation nodes in KMA are notably heterogeneous (Fig. 4.5) on several
parameters, such as population density, socio-economic profile, trip lengths, travel
behaviour, vehicle ownership, availability of open spaces, ROWs, infrastructure pro-
vision, and such like. Therefore, a single set of standards and benchmarking is not
appropriate for planning of TOD in the study area (Chatterjee 2018). The planning
challenge is to estimate the right carrying capacity of the areas and, accordingly,
formulate context-specific TOD goals.

Inadequate Institutional Capacity

Implementation of TOD would entail the involvement of various stakeholders and
agencies for preparation of plans, reviewing the infrastructure and building regula-
tions, making provisions for traffic management, adoption of creative financing
model, and such like. Given the broad base of stakeholders, if the competing and
conflicting interests are not suitably addressed, the success of TOD will be greatly
undermined. Thus, there is a need for a robust regulatory framework with an auton-
omous body tasked with the responsibility of coordinating and implementing TOD.

Concluding Remarks

The authors feel that for the KMA TOD may prove to be successful in integrating
land use and transport—triggering developments that would reduce the need for
travel and where people would prioritise public transport and non-motorised
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transport when travel is necessary. However, it would call for resolving several
issues and challenges, which are interrelated and complex in nature, as is the case
for several urban areas in India.

The above discussions are meant to serve as a foundation for further work in
addressing issues and challenges related to TOD in the Indian context in general and
for the KMA in particular. It does not attempt to provide any solution, which needs
to be responsive to the local needs and the context. The answer lies in systematic
and concerted studies involving several disciplines, such as urban planning, trans-
portation planning, sociology, economics, policy studies, urban administration, and
management.
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Chapter 5

Transportation and Built Environment:
Bus-Sense for Global South Based

on a Case for Bringing Back Life

in Bus Transport

Yogesh Dandekar

Abstract Cities in India are growing at unprecedented rate. The migration from the
rural areas is creating pressure on the built environment and its systems. Cities are
complex built environment which survive solely on many complex systems which
keep it working. It’s similar to our body, organs, and systems. One of these systems
is the urban transport system. The Indian government is doing its best to build fly-
overs, more roads, and metro rail systems, promoting smart infrastructure and creat-
ing policies. Urban transport is one of the highest capital intense investments. The
developing world is visibly concerned of the financial rate of return and economic
rate of return to ensure these infrastructure investments are not a burden on the
country and the citizens. However, the current paradigm of measuring the livability
index and quality of life is gaining more attention. Parameters for evaluating the
quality of built environment are becoming center of discussions across forums.

The author brings attention to the impact on the quality of life for an individual
who uses the good old, low tech yet agile bus transport for his daily commute while
metro is being built in the city. Daily commute is the largest component of the trips
in cities. Bus systems existed in many cities years and many decades before the
focus shifted to building metro rail systems. These bus systems are quite flexible,
and their dexterity allows it to perfectly respond to the organic nature of the urban
development and is less capital intense. This article presents observations based on
the daily commute of a person over a year. More than the quantitative data from the
persons notes, the qualitative aspects are important. Reduced stress and opportunity
to positively utilize this commute time is helping the author make his proposition.
The author proposes that high capacity rail systems are inevitable for future, but the
existing bus systems should not be neglected. In fact, to realize the vision of a mul-
timodal integrated transport for the cities, attention and investments are required to
establish good governance and robust systems, harness capacity of information
technology, and design better user experience for these bus systems.
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Abbreviations

BRTS Bus rapid transit system
MTR Mass Transit Railway (MTR; Chinese: #:#4; Cantonese Yale: Géngtit)
is a major public transport network serving Hong Kong

NMT Non-motorised Transport
PMPML  Pune Mahanagar Parivahan Mahamandal Limited
RATP Régie Autonome des Transports Parisiens, is a state-owned public trans-

port operator and maintainer headquartered in Paris, France
SMRT Singapore Mass Rapid Transit
SPV Special purpose vehicle
TOD Transit oriented development

Built Environments and Its Lifelines

The human race evolved from foragers to an agricultural civilization and the thus
sowed the seeds of urbanization. Homo sapiens have since come a long way.
Frugally built huts, just for taking shelter and protection, have evolved into megaci-
ties of built spaces with complex structures and unimaginable network of systems.
These systems of the built environments have now become essential to the survival
of urban settlements. Increasingly getting smarter, faster, and adaptive, their perfor-
mance drives the quality of life in these cities. Urban mobility is one of such crucial
systems, the others being the electrical grid, communication, water supply, etc.
Cities came first and the mobility evolved later. However, the future is turning into
a reversal of the roles. Cities are being designed with mobility systems at the core.

Transit-oriented development (TOD) is now the latest buzz word across all the
cities in India. Indian cities are growing at an alarming rate. Being one of the most
populated countries in the world, Indians might find it difficult to handle this growth
trajectory by the existing paradigms of planning, urban systems, and governance of
the Indian cities. In fact, the urban population in India is projected to reach 875
million by 2050 and comprises 58% of the total population of the country. Therefore,
our cities need to be prepared to accommodate the large increase that is expected in
their population, in order to survive, let alone thrive (Institute of Urban Transport
(India) 2014).

Urban transport in Indian cities needs a lot of work. The work on improving the
mobility is happening across the Indian cities, and diverse approaches are seen with
array of solutions to improve the living standards in a city. Government is playing a
larger role and bringing in investment in infrastructure. The Indian government with
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an ambitious program is promoting the building of expensive rail-based mass trans-
port systems (the Metros), and the Smart City Missions of all cities have sustainable
mobility as one of the key focus areas. While the metro is definitely a good system
considering the quantum of people to be moved efficiently, it is only a part of the
solution. The existing bus system in many cities which have been serving the city
much before this shift of focus happened is unfortunately losing out and being
neglected. They are neither getting due attention for investments nor being looked
at as a viable solution.

The bus systems currently work with an outdated management style and service
methodology and not being able to keep up with the growing pressures of the
expanding and congesting cities. They on their own are not able to initiate reforms.
There are many like-minded people and organizations holding the torch and making
themselves heard at multiple forums, advocating the building of sustainable cities
through adapting NMT, making walkable cities and promoting the use of urban
transport and revive the bus systems. It is a proven fact that the bus system would be
very effective while using up only a fraction of the investment of a metro system.
Several cities are seeing development of BRTS, but it is time to see these bus sys-
tems with new reformed structures and organized framework of service delivery.

Author of this article promotes designing and building these transport systems,
keeping the experience of the customers/passengers at the core. It is important to
know how people travel, but it is more important to know who travels and why.
This leads to many more revelations to understand the users and design a system
that responds to them. The real potential of the bus system in the city is going unno-
ticed. Pune is a classic case.

Pune is only one of the many Indian cities which are facing acute congestion,
very low speed of moving vehicle, and unsafe roads. Like India, many other cities
in Africa, Latin America, and the developing countries in Asia are facing similar
situations. These countries are now being identified as Global South. Cities like
Lima, Cairo, Accra, and Dhaka and cities in Pakistan are facing similar problems.
In a presentation O’Neill (2010, p. 19) in his role as Lead Infrastructure Specialist
at the World Bank has precisely pointed out the key shortcomings in resource at the
institutions managing these transport systems. These are quite evident in the case of
bus system and generally the urban transport in Pune. He quotes.

“Lack of essential technical skills in urban transport planning, management and
operations. Lack of experience with market-driven rather than supply driven instru-
ments/tools. Fragmented institutional arrangement without effective coordination.
No or poor regulation of public transport services. Little money/funding, but drained
quickly by expensive ‘glamour’ projects with no or little left for other more cost-
effective improvements. There is no quick fix for urban transport problems, but
sustainable development options are available. The urban transport issues cannot be
just solved by Mega projects but need structural and institutional intervention across
each touch point of urban mobility. Be it walkable streets, promote NMT, strengthen
the bus system to support the High capacity rapid transit corridor and integrate
across the 3 pillars: Information, Physical access and Fare collection.”
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Pune, Maharashtra, India

Pune is the second largest city in state of Maharashtra after Mumbai. It is the ninth
most populous city in India according to the census of 2011 (Government of India,
Census 2011). Pune is ranked the number one city in India in the ease of living
ranking index (Times of India 2018).

This article is not just for those advocating better design, operations, and promo-
tions of such bus systems but also for those who use buses for their daily commute.
The impact created by each bus passenger gets ignored for the lack of collective
representation of their conscious or causal usage.

Delhi Metro: The Torch Bearer

The Metros in India started with a paradigm shift to establish strong structure of
planning, designing, building, and operating a metro system. This resulted in setting
a well-defined process to deliver a complete system. The metro corporations set up
as SPVs enjoy autonomy in their actions and having no predecessors in India were
given a status of planning authorities. A good project management structure was
laid down by Delhi Metro which has helped them to create their own island and
reduce dependency on city infrastructure or administration. This has given them
headway and attract investments. Delhi Metro paved the way and set the ball rolling.
There are more than 15 cities in India which have been sanctioned with a metro rail
project, 8-9 are already under construction. India is spending a lot of money. It may
be effective but still begs the question should all the spending be done only on rail-
based transport? It is an open secret that the Metros would perpetually seek subsi-
dies from the government and have to work hard to barely meet their operational
expenditures, leave alone the return on investment. Taking note of substantial social,
economic, and environmental gains of metro projects, the metro rail policy approved
in 2017, stipulated a shift from the present “Financial Internal Rate of Return of
8% to “Economic Internal Rate of Return of 14%” for approving metro projects,
in line with global practices (Ministry of Urban Development 2017). The larger
question still remains, while we spend so much money, how efficient is it given the
Metros’ limited reach and inability to single-handedly solve the problem. The same
policy is also stipulating the urban transport networks becoming more integrated
and multimodal.

The Smart cities Mission of Government of India has arrived at a structure to
measure livability standards of a city. This means that the focus is shifting to the
quality of life than calculating the Economic Internal rate of Return. A document on
livability standards in a city prescribes a total of 79 Indicators (57 Core Indicators
and 22 Supporting Indicators). While the Core Indicators are considered an essen-
tial measure of liveability of cities, the Supporting Indicators supplement the Core
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Indicators by adding value to them. Weights will be assigned to Category Indexes
during the calculation of the City Liveability Index, depending upon the pillar of
comprehensive development. “Physical” pillar has been given the highest weight-
age, followed by “institutional” and “social” pillar. The weights also recognize the
extent to which City Governments can actively make improvements in the indica-
tors. It is a clear indicator that “economic” pillar cannot be influenced by the
actions of City Governments alone and has been assigned the lowest weight. No
wonder that this document gives a weightage of 12 for the transport and mobility
which is 30% more than the next category of power supply (Ministry of Urban
Development, Government of India 2017).

This article presents Pune’s bus system as a case study and wishes to underscore
that it is high time PMPML (Pune Mahanagar Parivahan Mahamandal Limited)
gets the required attention from the government. PMPML if revamped at the insti-
tutional level integrated seamlessly as a part of multimodal network can work won-
ders for Pune. This is also true for bus systems across other Indian cities.
Strengthening the existing bus transport makes a good proposition at a lower invest-
ment, and many Indian cities can benefit.

This is the author’s attempt to demonstrate the definitive impacts on quality of
life by using a Bus for your daily commute.

A City with More Vehicles Than People

How sensible is using the Bus for daily commute? In the context of Pune, this article
highlights an unpleasant truth. Pune is a city where the vehicles have outnum-
bered the population. While the population stands at approximately 3.5 million (35
lakh), the number of registered vehicles for the area is now 3.62 million (36.2 lakh)
under the Regional Traffic Office MH-12 (Business-standard 2018).

We don’t need an expert to decode the future of congestion and the desperate
need for modal shift from personal transport to public transport.

The author is recounting the experience of a regular citizen and helping to cor-
roborate it with indicative data (Table 5.1). All this data is based on the information
collected from the person whose journey has been described. The data and figures
have not been decisively authenticated with any sources as these are from the
traveller’s personal notes and it does not negate the possibility of having some dis-
crepancies. The aim of this article is not to present a quantitative analysis but a more
qualitative one to demonstrate the benefits of using a public transport. It is an
attempt to bring back the attention of the government on the bus systems so that they
get their due credit, receive investment for development, and positively impact the
livability index.
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135 Minutes for 127 Days

Story of 127 Days of Commuting for Work by Bus in the City
of Pune, Maharashtra, India

Our traveller is a very well-placed senior manager in a multinational Indian com-
pany with a stable job. He is a well-travelled, educated, and respected professional
in his domain of work. A family man in his mid-forties, he distributes his
time between his official commitments and family responsibilities. He owns an
apartment, a car, and a two-wheeler but is an avid cyclist. He is a conscious citizen
who strives to lead a lifestyle to maintain a low carbon footprint. Such a lifestyle is
a mental tussle between the societal pressure of acquiring the next gadget on the
market and the latest car versus slowing down the pace of life in a more meaningful
manner. This story is about his experience of using the bus for his daily commute as
a conscious well-thought-out decision by keeping his car at home. He does not drive
to work, instead relies on the city buses managed and operated by PMPML (Pune
Mahanagar Parivahan Mahamandal Limited).

This is his experience and a unique travelogue of commuting by bus for 127 days
out of 483 days between 14 February 2016 and 12 June 2017. Other days include
holidays, business tours out of Pune, and some days when he commutes with his car.
On some days, while he used the bus but did not buy a daily pass, he instead pur-
chased tickets on shorter rides for going to meetings at other places than office.
These commutes have not been documented by him as they were minimal. The
cover image of the article shows his archival of the 127 daily bus passes (Fig. 5.1).

- —_—
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Story of Daily Bus Commute

Fig. 5.1 Story-of-bus commute
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The Beginning of the Trip

The Decision to Use a Bus for Commute

At 8:05 am, he leaves home for his office which is 22 km away and starts his day at
9:00 am at office. If he starts at 8:05 am by car, it takes about 35—45 min in the city
traffic. Using a bus takes an hour. He feels that it is ridiculous to use a two-wheeler
for commuting this distance daily, even though it does make perfect economic sense
and may help him complete many chores and access many places on the way and
back from office. He thinks the stress of riding a two-wheeler on busy roads is not
worth the benefits of running errands on daily commute. Pune is known for exten-
sive use of two-wheelers which are proven to be a high-risk mode of transport
(Institute of Urban Transport (India) 2014, p. 12). Using a car for a single person is
no doubt expensive, stressful, and impractical, even though it feels safe and his com-
pany may have helped him purchase a car and may even have compensated for the
fuel expenses. He chooses not to ride a two-wheeler or drive for other reasons too.
In fact, he doesn’t use a two-wheeler at all. All small errands within a radius of
4-5 km from home are completed on cycle. Weekend travel with the family is either
mostly by car or at times by bus.

The bus stop nearest to his home is less than a minute’s walk. It was also one of
the crucial reasons for selecting his apartment — staying close to a bus route. It
makes perfect sense to stay within a kilometer of a bus stop or a mass rapid transit
access point. We are talking of a transport oriented life style (TOLS) here. Many
people don’t realize that they are within this range from a mass transit corridor.
They have never even noticed the nearest bus stop or thought of taking the bus for
their daily commute. People in Pune are almost habituated to use a two-wheeler in
order to avoid walking. The use of two-wheelers is so deep rooted in the social
psyche that, for every family, it becomes an obligation to buy a two-wheeler for
every teenager in the house as he starts going to junior college. Parents being
unaware of the advantages of the urban transport and its accessibility are turning
their blind eye towards it. The unpopular unattractive image of bus system is also
adding to the reduced usage and neglect by the younger generation. There are many
social and perceptional barriers for using urban bus transport in Pune, and they are
brushed away under the excuse of inconvenience, uncertainty, inefficiency, and
unpunctuality.

Agreed, that using the PMPML service could be an inconvenient and unpleasant
experience as a user. The systems’ management is equally responsible for its neglect
in not taking decisive steps in making it user-friendly. But shouldn’t using the public
transport be a priority for every citizen if it is going to create a better city? This topic
if discussed further will delve into people’s values behind making choices. Across
all age groups and genders, and in fact across countries, there is an increased aware-
ness of staying healthy and concentrate on one’s fitness. Getting up early in the
morning for exercise needs you to change your lifestyle and undergo inconvenience
or discomfort. Since exercise is important for a healthy lifestyle, people are ready to
face these discomforts. But how many do it without a warning?
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Increasing use of urban transport seems like a sensible decision for a better city
life — reducing carbon emission, congestion, and pollution. But, how many are
ready to face the inconvenience and discomfort for the larger good of the city and
think beyond self? The more the users, the better business sense it will make to
improve the service. The conscious decision by our friend is commendable consid-
ering that he is putting city’s interest before his own convenience. A deeper under-
standing of such a behavior is required to help design and plan the urban transport
inspiring a modal shift from one’s personal vehicle to the urban transport. It is not
an unidimensional problem with a single solution. It needs multiple solutions from
diverse directions to culminate into a single goal. How can people in a city be think-
ing of shared urban transport whenever there is a need for travelling within the city?

The average waiting time in the morning for the bus is about 10-15 min. It is that
time of the day when the buses on his route change their frequency from 20 min to
10 min for the peak hour. A bus network needs to be understood well. The planning
and routes definitely have a structure and designed to respond to the way city
behaves all through the day.

For him, bus travel works best as he buys a daily all-route pass. It was Rs. 50/— ($
0.72) during the promotional period but was later increased to Rs. 70/— ($ 1.0) The
advantage is that one has to pay only once for all the bus rides within the city limits for
the entire day. His regular one-way ticket is Rs. 40/— ($ 0.58), and, thus, the daily pass
makes perfect sense, saving him Rs. 10/— ($ 0.15) daily. The daily pass brings in
another great advantage. It makes it possible to hop on and hop off buses on the way
at interchanges, thus cutting down waiting times. It helps him to move faster in smaller
steps to his destination. To him, cost advantage is less important than the ability to
move faster. Carrying an all-route pass, it is possible to get things done across other
places by taking detours. This also works efficiently and seamlessly. He is waiting for
the time when we would be able to carry a wallet card and pay electronically for tick-
ets like many cities across world. Till that happens in Pune, the good old thermal paper
daily passes are good enough to get the work done. He has stored these daily bus
passes of the 127 journeys to prepare this documentation. These 127 passes which
otherwise would have met their fate in a trash bin are helping him to substantiate his
findings and help reveal the softer and deeper advantages of the bus system. Although
he travels only 44 km, the pass has the potential to help one travel anywhere in the city.
If one travels a minimum of 30-35 km daily, pass cost is recovered.

The Interchange

Direct Bus Is a Myth in Todays Connected and Sprawled Urban
Cities

The bus services started as point-to-point service in the old days. They connected
pockets of development with prominent areas in the cities like market place, railway
stations, bus stands, and government offices. En route they connected many places,
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but the starting and ending points of the buses remained prominent points to remem-
ber the buses. People visualized the buses as a point-to-point connection rather than
lines along the route. If we ask people for their reason to avoid using the bus, the
most common answer was — “We don’t have a direct bus.” The communication and
representation of the bus system is not able to change this image and understanding
of the bus system.

There is no direct bus to his office, and hence, his story fascinates many in Pune
who consider his venturing into a bus, daily, as a great achievement.

A “direct bus” is a myth leading to reduced usage of bus transport. People will
use the bus only if there is a direct service and with a decent frequency. They are
not to be blamed, because a change in bus means delay, increased uncertainty, and
increase in expense. Compounded by this perception are the absolutely cluttered
and disorganized interchanges. Neither have people understood the concept of
interchange nor is it considered important by bus operators and development
authorities. Interchanges can in fact be converted into big revenue drivers, and this
aspect has never been considered in Pune. In Pune, providing infrastructure for bus
transport is the responsibility of the city administration — the municipal corpora-
tion. Their actions demonstrate the lack of understanding about how a bus service
should be operated. They believe that marking some space on the footpaths and
installing a contraption of steel with loud advertising represent the bus stop.
Mostly, the design is left to the fabricators and agencies who are more interested in
the advertisement revenue rather than the convenience of the bus passengers.
Ideally, bus stops are the entry points into a highly effective and versatile mobility
system for everyone across the city. They have the power to connect the city which
no other shared system does. But, instead of welcoming the passengers, they dis-
courage them. They are more for selling shampoos, biscuits, undergarments, cell
phones, real estate, loans, jewelry, and even cars and two-wheelers, rather than
representing the bus system. A transport network as is evident in its name is a net-
work of lines and routes connecting points across the city and intersecting on the
way. These intersections are the points which work as interchanges for people to
switch routes and change directions. Metros do give considerable emphasis on
these interchanges because they have very few and probably have an advantage of
quantum of people passing through.

Our friend has to change his bus at the municipal corporation bus stand which is
one of the biggest in Pune city. It is completely chaotic for a first-time visitor or
those who wish to find a new connecting bus other than their regular daily commute.
The corporation bus stand probably has many times the footfall of Pune Airport but
receives the least attention for making it a better and more efficient place.

The plight of most bus stops in a city is more or less the same: an absolutely
unsafe pedestrian environment, no segregation of spaces for buses and the regu-
lar traffic, undeniably illegible signs with no information on network, and no
touch point for guidance on the next bus. The reason this place works is due to
all the hard work of the PMPML staff. Drivers avoid the crisscrossing pedestri-
ans and traffic to keep things moving, bus conductors herd passengers to the
right bus, and controllers keep time, tracking the bus trips and doubling up as
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personified timetables to help passengers know the correct stop, bus route num-
ber, and its time. They are the real backbone of the bus service, and their efforts
are truly admirable.

The Last Mile

The Journey Ends But the Day Starts Fresh

The bus stop near the office is on the BRT line that makes the last 4.5 km of his total
journey. The travel time for this stretch, particularly in the evening, reduced from
40 min to 20 min when buses started using the dedicated lane. Whenever he drives
to office, he envies those travelling by buses that zoom past him even as he waits
many extra minutes for the traffic signal to turn green, only to be stuck again at the
next signal. When the tables are turned and he is on the bus, he is thrilled and feels
privileged to be able to breeze through the traffic.

Although he completely understands why the general road users oppose the
BRT, it is actually a boon for this part of Pune. It would have been more effective if
the bus network effectively connected the areas beyond 1 km on both sides of the
BRT route. The feeder buses should ideally work as ring routes, picking up passen-
gers right from the BRT stops. Currently, there are no feeder services. His office is a
600-m walk from the BRTS stop. Getting off at the BRTS stop and using the under-
pass is a very safe walk, to and from the office. This walk is largely a good experi-
ence barring the littered and sometimes dark subway and the hurdles of numerous
two-wheelers and chaiwalas (street tea sellers) with a throng of customers and lit-
tering on the footpath. It is truly painful to see many people jumping the BRT bar-
ricades and endangering their lives on road just to avoid the subway. They should
take a moment to consider why the government is spending money on subways. The
integrated seamless transport and developments favoring the urban transport also
have to make more walkable streets. This is another key component in the promo-
tion of urban transport. The first barrier in reaching the nearest mass transit entry
point is the obstacle-laden footpath, which discourages a person from walking on
the streets and kills the idea at the very beginning. The unpaved footpath, street
vendors, parked vehicles, and encroachments make it difficult to walk. Something
substantial has to be done for reclaiming footpath from encroachments and design-
ing them better.

He definitely vouches for the fact that — while commuting by bus is tiresome con-
sidering how crowded they are and how he has to walk more and it is hard at time to get
a seat, it definitely is more physical stress to start ones day. But the mind is not stressed.

While the journey in the morning takes about 60 min, the return journey takes
anywhere between 75 and 90 min. The stress of driving through the traffic
snarls combined with the tiresome day at work adds to the road rage and chaos. But
in the bus, it’s very comfortable. Although returning from work does take 15-30 min
more, one is disconnected and shielded from the road rage and stress of driving.
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Additionally, one can probably finish a few pages of a book or read about the latest
technology and catch up with the latest news of the day.

A total of 135 min on an average are spent everyday in commuting to office by
the bus. The qualitative merits of this time spent in the travel add a positive dimen-
sion to the story of his commute.

While one may argue that he is probably spending less time with his family as he
prefers not to compromise on productive time in the office hours, he starts earlier
and reaches later than others who commute in their cars or bikes. These are the
135 min of his day that he would have otherwise spent holding the steering wheel or
balancing his bike breathlessly working brakes, accelerator, and clutch with a dol-
lops of honking. It can be argued that prima facie, bike riders would spend less
money and time, but it is a very high-risk proposition. They should probably pay
more for their insurance premium. The advantages of spending less money on bus
commutes might well look like a side effect, if the real qualitative value of the time
spent in the two modes is compared.

While his daily commute is not very unique, many do so everyday. He probably
represents lakhs of people who have chosen bus transport as their primary mode for
daily commute over a personal mode of transport. Some would have opted out of
compulsion, and others are waiting to own a personal vehicle. But there are a few
who use it as a conscious decision and must be commended for their choice.
Whatever the reason may be, they all would have similar stories to tell. It would
make sense to document such stories in support of the bus system and in the larger
good of Pune city to create an efficient network as an economically viable
solution.

Table 5.1 in this article gives a comparative analysis on data gathered during his
commute to work. The data compares the use of bus, carpooling (rather rare due to
practical considerations), shared mobility, and two-wheelers.

Insights and Observations

Observations and insights around commuting by bus can be a great starting point for
a bus system to promote its usage and gain public confidence. Peoples’ support is
critical in making a stronger case for government to take notice and act decisively to
improve the public bus service.

As one can see, although there is definitely a cost advantage in using the bus, it
isn’t a great one if we compare quantitative data (Table 5.1). The figures that one
gets in the bus travel are most steady and impact all commuters alike. In fact, as the
number of users grows, the figures improve, whereas, in other modes, to increase
the numbers, vehicles have to be added, leading to congestion and pollution. While
bus travel is not remarkably cheap or very cost-effective, fuel consumption per per-
son is less even when we consider only 25 passengers sharing the ride. In fact, this
number is higher during peak hours. The more crowded the bus, the better the effi-
ciency of the service and its environmental benefits.
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Quality of Commute Time

The Me Time Which Everyone Craves for in Today’s Fast-Paced
World

The most important point to be considered here is the remarkable qualitative impact
travelling on a bus as against a personal vehicle can have on an individual’s time.
The point where bus usage beats the other travel modes hands down is in the stress-
free travel and opportunities it opens up for an individual to utilize this time of com-
mute. In fact, it has a lasting effect on a person’s health as it opens up possibilities
to stimulate the brain while keeping it free of stress, not to mention the added advan-
tage of keeping one away from inhaling toxic fumes at traffic signals if one uses a
two-wheeler.

Barring the problems of uncertainty which are created due to the inefficient
design of network and management of the bus system, there is a bright side for each
passenger, and it has the ability to become brighter if the efficiency of the system
improves.

Buses are a great way to observe and know the city. The advertising can thus be
distributed along the roads instead of cluttering the junctions. The vehicle drivers
barely see the advertisements; bus commuters definitely do. One can connect
with new people from diverse walks of life everyday and exchange views on news,
sports, business, and culture over simple conversations. Those who do not relish this
can take to their own worlds of books and music, read online articles, listen to pod-
casts, stream videos, and play games. While in a bus, one can sketch, draw, and meet
many interesting people from all walks of life from carpenters and construction
workers to college students and teachers and coders in tech companies to restaurant
owners.

One can also write a blog or publish articles while riding a bus. This article too
has taken shape during one such commute. During the commute time, one gets time
to prepare for the day ahead with a stress-free mind. One can also take business calls
and practically start office work while commuting. This is the best time to catch up
on social media enabling one to avoid getting distracted by it later through the office
hours. Yes, 45 min of family time may be lost, but this “me time” on the bus frees
up your entire attention for the family. The daily dose of TED Talks, listening to
various podcasts, reading and documenting important information on Flipboard,
catching up on the news, or even chatting with friends on WhatsApp is indeed put-
ting time on the bus to good use. At the end of the day, there is greater satisfaction
on being able to contribute by reducing congestion on the roads, using less fuel,
meeting new people, reading something new, growing knowledge, and most impor-
tantly staying stress-free.

It is also evident from the data in Table 5.1 why shared mobility is popular and is
attracting investments. It has been evolving and getting packaged as a great experi-
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ence. But, it still is expensive and affordable to only a few. While it may give you
quality time, more and more shared vehicles of smaller sizes will lead to congestion
and make travelling more miserable.

It is a great opportunity for urban transport to learn from the service model of
these ride-sharing services. The blueprint of the service design framework employed
by these ride-sharing services is a great starting point for bus operators to enhance
their systems to respond better to people’s needs and requirements.

This article has been written with a dual objective. It has many useful inputs
for team operating bus services to promote their services and also utilize the
opportunity to improve the service conditions. It is also aimed at making citizens
more aware on the advantages of using public transport for daily commute. Of
course, there is a lot needed to build and operate an efficient bus service. If one
is able to convince passenger on how bus travel helps them well beyond sim-
ply taking them from point A to B, they will begin to trust the bus service as they
would be able to see themselves in it. Most marketing cutting across all brands
does this effectively. Every consumer is finding a self-nourishing value in the
products and services that they choose to buy and use. They connect them with
their own identities, thereby owning them and becoming their promoters. Urban
transport systems like the Underground in London, RATP in Paris, SMRT in
Singapore, and MTR in Hong Kong have played a crucial role in creating a
unique identity for their respective cities. These cities are identified by their
mobility systems.

Every bus ticket purchased should help a person to get carbon credits. If the bus
systems improve bus efficiency and the system is designed to increase ridership,
they are bound to make greater impact in improving the quality of life in the cities
and pave the way for a sustainable future. The bus system in Pune should be well
integrated with the upcoming metro and support the transit-oriented development
planned for the future.

Authorities need to take a stand on making the mobility system a critical and
integral part of the city’s identity. Citizens should make a wiser choice. People opt-
ing for urban transport will make the authorities take notice. This problem has to be
solved from both ends simultaneously.

Like various global examples, Pune can definitely achieve a great integrated
seamless urban transport. Urban transport as the most favored choice would no
longer surprise people; instead they will take to proactively advocating it.
Residents of Pune will invite guests to their city and proudly hand over a common
mobility card and an integrated map to experience a clean, open, walkable, safe,
enjoyable, and fun-filled city.

The author is working closely with the PMPML team to make the bus ser-
vices commuter-friendly. PMPML is also modernizing its fleet of buses with intel-
ligent fleet management system and electric buses. Figure 5.2 shows one of the
electric buses procured in 2019.
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Fig. 5.2 PMPML electric bus
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From Grey to Green: Rethinking Setback
and MGC Rules as a Sustainable Growth
Strategy of Residential Areas — A Case
Study of Anannya Residential Area

of Chittagong, Bangladesh

Rezuana Islam, Kanu Kumar Das, and Samira Binte Bashar

Abstract At the moment urban agglomeration sees how cities grow and expand
within a shorter period by overlooking the existence of natural ecosystem and green
spaces. Natural and built components of the urban environment are the main focal
point for sustainable regeneration strategies of a city, but unfortunately the small-
scale green areas which are closed to people in the cities are given poor attention
and as a result various environmental problems are created. This phenomenon raises
globally growing concern for sustainable urban development. To ensure sustainable
development and healthy living environment, every country sets some obligatory
codes of development. In Bangladesh to control urban development and boost living
environment, Bangladesh National Building Code (BNBC), a comprehensive docu-
ment, is enacted as officially obligatory codes of development in urban areas, in
which setback and maximum ground coverage (MGC) are the two major and fore-
most important rules to maintain for better area planning. Chittagong is the second
largest city and commercial capital of Bangladesh and is enriched with mountains,
forest, rivers, canals, coastal belt, ancient shrines, and historical structures. In
Chittagong city, urban areas become a junk of concrete with its grey pockets lacking
green spaces resulting from insensible planning and irresponsible behavior of its
citizen. The Anannya Residential Area was developed in 2004 by Chittagong
Development Authority (CDA) in Chittagong City which is not fully developed yet.
The main concern of this chapter is to rethink residential setback and MGC rules of
BNBC from a sustainable regeneration strategy perspective and to suggest several
ideas of creating green spaces that can be taken into consideration to recover and
enrich the sustainable environmental quality of the urban areas.
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Introduction

Provision of environmental and ecological services as well as social and psycho-
logical development of human societies is dependent on urban nature which enhance
human life with meanings and emotions. But rapid and uncontrolled urbanization is
associated with change in urban ecosystem as the development phenomena always
overlook the existence of green spaces though availability of natural environment is
one of the major conditions toward healthy and quality urban living (Majumder
et al. 2007; Karim 2006; Urban Design Compendium 2007).

Unplanned urban growth is experiencing various sorts of problems related to
urban development and planning issues and management. One of the major prob-
lems is the lack of strong implementation of development control rules. Due to
population increase, recent urban expansion in Bangladesh experiences the growth
of buildings without much approval of the authority. However, if there is any, the
proper rules are not maintained after approval. Setback, one of the major and fore-
most important rules which control the spacing between buildings, is included in
building code thinking its environmental benefit.

Chittagong city is located toward southeast of the capital city of Dhaka which is
around 280 Km. from the capital. Chittagong city is situated on the bank of
Karnaphuli River, and the city is surrounded by rich natural resources like the green
Hilly Terrain and the Bay of Bengal on the west. With a population of 4.1 million
people in 168.1 square kilometers of land, the density of Chittagong is 24,390 per-
sons per sq. km, which is very high. The city is the commercial capital and largest
port of Bangladesh situated 16 km upstream from the Bay of Bengal and faces rapid
urbanization, which has resulted in a loss of the city’s existing open spaces in the
last few decades very rapidly (Jafrin and Beza 2018).

In the first regional plan in Chittagong in 1961, this problem was noted and tried
to be addressed for the first time as the city’s lack of public parks, playgrounds, and
small children’s play areas. The document provided several strategies at planning
level to mitigate such as proposed 26 new parks and other open spaces to meet the
needs of the city’s population, consisting 2935 acres of land scattered around the
city in small parcels (Jafrin and Beza 2018). From 1989 to 2001, open space was
reduced by 76% as a result of urbanization process in Chittagong which was further
reduced by 72% between the year 2001 and 2013 (Chisty 2014).

Chittagong being the 2nd largest city of Bangladesh faced with tremendous pres-
sure of overpopulation. To accommodate the large population, the local government
organization Chittagong Development Authority (CDA) has developed and has
been developing planned residential areas in Chittagong. But like other developing
countries, these residential areas lack green spaces resulting in a junk of concrete
because of insensitive planning and negligent behavior of its inhabitant.
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WHO suggests that the availability, accessibility, quality, and security of public
green spaces may vary in metropolitan regions, and this so-called green environ-
ment is one of the indicators of healthy cities (WHO 2012). WHO suggests a stan-
dard of 9 square meter per capita, and the cumulative existing open space in
Chittagong is 0.18 square meter per person (Jafrin and Beza 2018).

Though all of these strategies to mitigate lack of open space especially green
areas are majorly implemented at planning level, small steps with building by-laws
or urban design guidelines can often create a cumulative effect for a positive out-
come. From this perspective, regeneration of green space by rethinking the residen-
tial setback rules of building bylaws may be useful. For individual plots this area is
insignificant, but in a combined view in a neighborhood, this change can cause
noteworthy differences in the appearance and environment of the neighborhood.

The level of urbanization in Bangladesh is low, but the rate of growth of urban
population is very high, and due to large total population, the absolute number of
population is also large. The impact of large influx of population in the city has been
quite strong on the overall environmental situation in the city. The rather poor envi-
ronmental situation in the city is evident from secondary data, field observation, and
from opinions of the residents (Majumder et al. 2007).

In Anannya Residential Area, Chittagong, unlike other residential areas of
Bangladesh, the planned residential plots are arranged in grid-iron pattern having
two rows of plots between two roads. That means that every individual plot has a
front road, and each backside is actually the backside of another one. Literature
review shows that for protection of the property from the encroachment of the adja-
cent one, the common tendency among people is to raise a boundary wall around the
plot. Therefore when one keeps the coded setback according to BNBC, it becomes
a shallow useless space occupied by extension of parking or accommodating with
poor greeneries or simply a space for dumping waste making grey pockets of resi-
dential areas. So that the coded setbacks are not well utilized and projected setbacks
are not entirely contributed with its neighboring context as the people don’t feel the
inherent sense of the rule and hardly show any interest to obey this setback rule
properly, though if implemented properly, the adjacent green setback of two plots
can be served as small community green spaces reviving the natural ecology of the
area as well as enhancing the living quality of the people of that area. The main aim
of this chapter is to find out feasible planning of residential block considering all the
officially obligatory codes regarding setback and MGC of BNBC which will help
enhance green spaces within the residential area from a convenient point of view.

Floor Area Ratio (FAR) and Maximum Ground Coverage
MGO)

The general definition followed around the globe for FAR and MCG are as follows:
Floor area ratio (FAR) means the quotient obtained by dividing the total covered
area in all floors, excluding the areas as exempted by rules, by the plot area, i.e.,
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Total Covered areasinall floors
Plot Area

FAR =

Maximum ground coverage (MGC) means the maximum area of the building foot-
print at ground level, considering all horizontal projections in all floors, excluding
the cornices, chajjas, and architectural features up to certain level of projection as
exempted by rules.

MCG Areaof the plot covered by building when vertically projected on ground level x 100

Totalarea of the plot

BNBC and Building Construction Rules of CDA

BNBC was prepared to regulate the technical details of building construction and to
maintain the building construction standard. CDA follows the “Imarat Nirman
Bidhimala, 2008 and all kinds of BNBC rules for residential construction and
implementation. In BNBC the minimum side, rear, and front open space require-
ments and MGC of a plot for buildings of various occupancy are specified in
Appendix 1 and 2, respectively. Tables 6.1 and 6.2 show only the rules of setback
and MGC which are relevant to this study. Besides these according to BNBC, one
can construct boundary wall around the plot not higher than 3 m of which maximum
1.75 m can be solid and rest of the portion will be grill or net, and the height will be
measured from the top point of the adjacent road.

Table 6.1 Setback requirement of a plot

Building height (all Front setback | Rear setback | Side setback
occupancy type) Plot size (sq.m.) | (m) (m) (m)
Up to 10 stories or 33 m Over 134 toup to | 1.5 1 1

201

Over 201 toup to | 1.5 1.5 1

268

Over 268 toup to | 1.5 2 1.25

1206

Table 6.2 Road width, MGC, and FAR for residential building

Plot size (sq.m.) Plot size (katha) Road width (m) FAR MGC (%)
Over 201 up to 268 Over 3 up to 4 6 3.5 62.5

Over 268 up to 335 Over4upto 5 6 35 60

Over 335 up to 402 Over 5 up to 6 6 3.75 60
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Selection of Study Area

Aiming to enhance usable green spaces within a residential area, Anannya
Residential Area has been selected as case study for this chapter. It’s an ongoing
residential plot project beside Oxygen-Kulgaon road (Fig. 6.1) with a total of 174
acres of land area. The minimum plot size of this project is 201 sq.m (3 katha) and
maximum 402 sq.m (6 katha). In this project a total of 57.75% land is used for resi-
dential plot. The land use details are given in Table 6.3. The main reason for select-
ing this project as case study is that it is an ongoing project with a huge number of
residential plots, and this project has less green open space where still there is scope
to enhance the usable green space through initialization of different policies.

Fig. 6.1 (a) Internal road and plot of the site, (b) main road of the site

Table 6.3 Land use details of Anannya Residential Area, Chittagong

S1 Total Total area, | Percentage
no | Description number acre area
A | Residential
1 Plot area, 3.00-3.99 Katha (normal) 482 1522.77 57.37
2 Plot area, 3.00-3.99 Katha (corner) 102 32547
4 Plot area, 4.00-4.99 Katha (normal) 605 2448.55
6 Plot area, 4.00-4.99 Katha (corner) 174 713.65
7 Plot area, 5.00-5.99 Katha (normal) 129 648.39
8 Plot area, 5.00-5.99 Katha (corner) 47 242.16
B | Apartment saleable
16.00-25.00 Katha 07 155.16 1.50
C | Commercial and community
Shop, specialized hospital, commercial plot, 58 636.44 6.19
taxi parking, kitchen market
D | Special utility plots: saleable on special price
Pump house, substation, P.O., P.S., etc. 06 41.16 0.04
E Plot schedule (utility): non-saleable
1 Utility services 14 718.14 34.54
2 Road and canal 2879.00
Total 100

Source: Chittagong Development Authority
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Comparison with Other Similar Cities Bylaws Regarding FAR
and MGC

1. Kolkata

Kolkata is the capital of West Bengal district of India formerly a river port city
and capital of British India. The Kolkata Municipal Corporation has a population of
44,96,694 (Census 2011) in an area of 205 sq.km. Thus the density of the city is
approx 22,000 persons per sqgkm, which is similar to Chittagong. Kolkata is also has
a similar climate, being a part of the same river delta.

FAR rules as per Kolkata Municipal (Building) Rules, 2007, as amended in 2016
are as follows:

Sl no. Width of means of access (m) FAR for residential buildings
1 Upto2.4 0.00
2 24-3.5 1.25
3 3.5-7.0 1.75
4 7.0-9.0 2.00
5 9.0-14.5 2.25
6 14.5-20.0 2.50
7 20.0-24.0 2.75
8 Above 24 3.00

Setback rules as per Kolkata Municipal (Building) Rules, 2007, as amended in
2016 are as follows:

Height of Front open Rear open
building (m) | space (m) | Open space side 1 (m) Open space side 2 (m) space (m)
7.0 1.2 1.2 1.2 2.0
7.0-10.0 1.2 1.2 1.2 3.0
10.0-12.5 1.2 1.2 1.5 3.0
12.5-15.5 2.0 1.5 2.5 4.0
15.5-20.0 35 4.0 4.0 5.0
20.0-25.5 5.0 5.0 5.0 6.5
25.5-40.0 6.0 6.5 6.5 8.5
40.0-60.0 8.0 8.0 8.0 10.0
60.0-80.0 10 15% of the height of 15% of the height of 12.0

building or 11.0 m building or 11.0 m

whichever is less whichever is less
Above 80.0 |12.0 15% of the height of 15% of the height of 14.0

building or 14.0 m building or 14.0 m

whichever is less whichever is less
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Comparing the setbacks of two cities, it is evident that the setbacks for a ten-
storied building (33 m approx) and the setbacks required for Kolkata are much
higher in spite of having similar densities. Therefore the surrounding areas can be
much effectively planned after leaving circulations for car parking and other utili-
ties. The 2 m rear setback for the same class of building in Chittagong is actually
very inadequate for vehicular circulation as well as natural ventilation and lighting.
The FAR in Kolkata is also much less than that of Chittagong for similar class of
building. For example, for a road width of 6 m irrespective of plot size, FAR in
Kolkata is only 2.00, but the same for Chittagong is 3.5-3.75 depending on the plot
size. So not only the incidental open space will be high, but the height of building
will also be much higher in order to consume maximum FAR. The incidental open
space may in this case look and feel like narrow and very high corridor.

Therefore one general suggestion may be to revise the setback rules as per envi-
ronmental conditions.

Findings

In the Anannya Residential Area, as a common strategy to apply for arrangement of
plot planning, the total master plan follows “grid-iron” pattern (Fig. 6.2). There are
footpath, open pucca drain, and service line by the side of the road, and road width
includes the drain width and footpath width. The north-south main axis road is 22 m
and the main internal road is 12 m wide and maximum other internal road is 9 m and
few roads are 7.5 m wide. Due to such arrangement of plots, all plots, being sepa-
rated with adjacent plots creating a barrier with surrounding neighborhoods, have a
front road and a backside with a back of another plot. In the total master amount out
of 174 acres, only 6-7 acres of land are proposed as play area. Not only that total
master plan lacks the necessary green spaces. In this condition with a boundary wall
of 1.75 m solid portion, if an owner obeys all the respected codes of BNBC and
CDA regarding setback and MGG, still it will not be possible to ensure usable green
within the residential area.

Discussions

Nowadays global effort is toward promoting more and more green for sustainable
living environment. Just after the Local Agenda 21 (UNSD 1992) consultations,
some cities have been developing their own sustainability indicators focusing to
boost the quality of living environment. Aspects such as “amount of public green
spaces per inhabitant,” “public parks,” and “recreation areas” are often given impor-
tant priority to make the city inhabitable, pleasing, and attractive for its people.
Enhancement of the abiotic and biotic aspects alone can’t stand for sustainable city
development but also about the social aspects of city life and about people’s
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Fig. 6.2 Anannya Residential Area master plan (Source: CDA)
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satisfaction, experiences, and perceptions of the quality of their everyday environ-
ments (Chiesura 2004; Beer 1993).

As a step forward toward sustainable living city development, the BNBC, set-
back, and MGC rules can be rethink from enhancement of social aspect perspective.
In the study area based on plot size, minimum and maximum FAR is 3.5 and 3.75
with a MGC of 62.5 and 60%, respectively. From that perspective it can be said that
buildings will not be higher than eight stories (ground for parking which is FAR
excluded + maximum seven floors for residential purpose which is FAR included).
For discussion this study considers the situation of maximum MGC with minimum
setback condition as the given guidelines will be applicable for the other plots of the
study area. Plot size 201-268 sq.m. falls in this category. This study assumes a mean
plot with a size 234.5 sq.m.

Figure 6.3 considers the current trend of residential plot development. In the
figure it is seen that with a boundary wall in each 234.5 sq.m. plot, possible green
area ranges from 37.5 to 40.0 sq.m. but as per code.

Amount of permeable or soak able green that is needed to be kept in each indi-
vidual site is 47.25 sq.m. It is also clear from the figure that because of the column
footing the total green is segmented resulting a useless green space. That’s why in
practical situation, it is really hard to maintain proper permeable green space within
the site area. And most of the time, these areas actually turned into a residential grey
pocket and space for dumping or illegally occupied hard surface areas.

RESIDENTIAL ROAD

Fig. 6.3 Conceptual plan of current trend of individual plot development
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Figure 6.4a shows a possible layout option for plot development. In this layout the
conventional idea of boundary is excluded to create a continuous green space con-
necting the side and rear open space of different plots. If the soak able green of four
adjacent plots are connected together at the rear side of the building with the previ-
ous one, a large chunk of green space can be provided which will contribute as
(Fig. 6.5) neighborhood communication space, children play area, pedestrian walk-
way, and most importantly as a deliberate space for community greening space. In
this option green area (48.5 sq.m) results in 36.25% increase in each individual plot.

As another possible option (Fig. 6.4b), soak able green of the two individual
plots can be joined at the front side of the plot to create a chunk of usable green. At
the same time, if the side and rear open spaces are connected together, it will result
in continues residential green corridor. The road side green chunk can be used as

(a) OPTION 01 (b) OPTION 02

Fig. 6.4 Proposed conceptual plan

Fig. 6.5 Section (only setback area) of proposed building of plot without boundary wall
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Fig. 6.6 Section (mandatory open space) of proposed building of plot without boundary wall

community interaction area, small roadside park, or space for trees. This option
results in an increase of 58.42% green space (53.77 sq.m.) at each individual plot
(Fig. 6.6).

Benefits of Green Pockets in Urban Sustainability:
Environmental and Social Impacts

Transforming residential grey pockets into green one has twofold benefits. Firstly,
the small park located in between buildings can be used either as a community gath-
ering area or as community adhesive and will accommodate other social activities in
it as a park is not only a green area of the city but also a place where people do activi-
ties. Urban park space contributes to fulfill various social functions and psychologi-
cal needs of citizens. Children use it as play area, while adults and aged people of
the community use it as their social interaction space. On the other hand secondly,
the transformation of the grey spaces to green spaces will have a direct positive
impact on the city environment. If the small grey spaces in between buildings can be
turned into green one, it will help introduce biodiversity, reduce water clogging, and
also reduce ambient temperature (through evapotranspiration process of trees).

When green pockets produce a green network, it helps to reconnect people with
nature, so they provide immediate benefits for people and extend the effectiveness
of these benefits to communities. Ecologically, green pockets develop small scat-
tered habitats and ecosystems, they prevent soil erosion, and they absorb rainwater,
thereby improving drainage and protecting against the urban heat island.

Socially, green pockets may have recreational uses like a “parklet” which is a
very common concept in many developed countries: a place to play, meditate,
gather, or rest. They give people the sense of place, of identity, and of belonging and
enhance feelings of family kinship and solidarity and increase the sense of
community.
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Environmentally, green pockets provide a high-quality life through assimilating
nature into the urban environment and stimulating the senses with their simple color,
sound, smell, and motions. They play an important role in reshaping the urban spatial
pattern and establishing connectivity for a wide variety context across the city.

A continuous backyard green pocket as a natural environment corridor with
pedestrian pathway can form an important part of sustainable transportation system.

Regarding these benefits, green pockets are a sensitive response and crucial tool
toward urban sustainability, which are at present unutilized, but once used can be a
source of rejuvenation.

Conclusion

Compared to the vast range of core residential lands, grey pockets are often negli-
gible, but combined effect can’t be overlooked as it ultimately become a huge envi-
ronmental concern for the city. The ignorance toward these developments comes not
only from the city authority but also from the private owners. With proper imple-
mentation of urban planning initiatives as well as detailed pioneering ideas men-
tioned above, a huge enhancement can be made ensuring the environmental
sustainability of these spaces. The setback and MGC rules and codes of BNBC can
be reviewed to incorporate these neglected spaces to the sustainable residential
development. To better shape the society, responsiveness from all sectors and con-
sciousness from very early stage are necessary. Being a prototype, the design ideas
can serve as a successful example that can be repeated in the prospect. Moving
toward a better sustainable social and environmental living can be possible by pro-
viding proper care to this space.

Acknowledgment Dr. Qazi Azizul Mowla, Professor Department of Architecture, BUET
Mr Amit Imtiaz, Lecturer, Department of Architecture, CUET (for Image Render)

Appendices
Appendix 1
Building height (all occupancy Front Rear Side
type) Plot size (sq.m.) setback setback setback
Upto ten storiesorup to 33 m | 134 or less 1.5 1 0.8
Over 134 up to 201 | 1.5 1 1
Over 201 up to 268 | 1.5 1.5 1
Over 268 up to 1340 | 1.5 2 1.25
Over 1340 1.5 2 1.5

Over ten stories or above 33 m | Any size 1.5 3 3




6 From Grey to Green: Rethinking Setback and MGC Rules as a Sustainable Growth... 119

Appendix 2
Plot size Building type (residential)
Sqm Katha Road width (m) FAR MGC %
134 or less 2 or less 6.0 3.15 67.5
Over 134 up to 201 Over 2 up to 3 6.0 3.35 65.0
Over 201 up to 268 Over 3 up to 4 6.0 3.50 62.5
Over 268 up to 335 Over4upto5 6.0 3.50 62.5
Over 335 up to 402 Over 5Sup to 6 6.0 3.75 60.0
Over 402 up to 469 Over 6 up to 7 6.0 3.75 60.0
Over 469 up to 536 Over 7up to 8 6.0 4.00 60.0
Over 536 up to 603 Over 8 up to 9 6.0 4.00 60.0
Over 603 up to 670 Over 9 up to 10 6.0 4.25 57.5
Over 670 up to 804 Over 10 up to 12 9.0 4.50 57.5
Over 804 up to 938 Over 12 up to 14 9.0 4.75 55.0
Over 938 up to 1072 Over 14 upto 16 9.0 5.00 52.5
Over 1072 up to 1206 Over 16 up to 18 9.0 5.25 52.5
Over 1206 up to 1340 Over 18 up to 20 9.0 5.25 50.0
Over 1340 Over 20 12.0 5.50 50.0
Any size Any size 18.0 6.00 50.0
Any size Any size 24.0 6.50 50.0
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Chapter 7
Coastal Climate Readiness and

Preparedness: Comparative Review
of the State of Florida and Cuba

Haris Alibasi¢ and John D. Morgan

Abstract Property owners living near the coast benefit from geographically spe-
cific amenities. However, residents of coastal zones are often faced with the risk of
natural hazards, such as hurricanes and the increased risks stemming from the
threats of climate change including rising seas. To effectively manage coastal zones,
and better equip them for climate resilience and preparedness, decision-makers
depend on information with which they balance risk, benefit, and use.

The work described in this book chapter focuses on one highly developed coastal
areas in Florida, more specifically regional government. Informed by regional evac-
uation studies and broader compliance with Florida Law, hurricane evacuation
zones have changed several times since historically active 2004-2005 hurricane
seasons. These zones should communicate risks to the property market, and by
assuming efficient markets, they should be incorporated into home prices. We evalu-
ate the trends of policies in place in India by comparing a difference in approaches
to the risks and policies in place to prevent large-scale disasters, costs, and mitiga-
tion of damage.

This chapter uses the comparative analysis of varying approaches to issues geo-
graphical position and the balance between ecosystem service amenity (e.g.,
distance-to-shore and view), sub-national policies, and natural hazard risk. We pro-
vide an overview of current policies in place, a review of the amenity-based analysis
of the risk averseness, explicit incentives, and governance structures to make the
housing market account for low-probability catastrophic risk scenarios. We look
how effective markets compensate for incorporated natural hazard risks.

The book chapter draws on comparison to the emergent practices in regional set-
tings in Florida and compare the emergent practices in Cuba and/or Carribean
region and provides for potential applicability of models. These are all places with
similar risk exposure and morphology but vary on national and sub-national
institutions.
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Overview

The proximity to the coast has its benefits and disadvantages. Studies have found
that there is a “healthy coast” effect, where those living within proximity to coast
have relatively higher health and well-being, compared to interior residents (Wheeler
et al. 2012). However, residents and businesses in coastal zones often face the risk
of natural hazards, such as hurricanes and the increased threats stemming from the
climatic changes including rising seas, heat waves, and beach erosion. To effec-
tively plan for climate-resilient coastal zones, and better equip planners, administra-
tors and first responders plan for climate resilience and preparedness.
Decision-makers depend on information with which they balance risk, benefit, and
land use in planning. The book chapter compares the risks and practices in the
regional settings of Florida to the practices in Cuba with the mention of the
Caribbean with the potential generalization of strategies and policies. While the
regions differ significantly in political, population, economic, and even geographi-
cal arrangements and structure, the coastal areas of both the State of Florida and
Cuba face similar threats.

The review provides an analysis of enduring risks and practical approaches to
climate readiness with the consideration of plans to address climate risk assess-
ments in these distinctly geographically, politically, and economically dissimilar
regions. The two regions are exposed to similar risk but vary in responses at a
national and sub-national level of governments. The specific interest is in the exist-
ing practices, and policies in place are included in the review with specific recom-
mendations for improvement to processes and policies. The authors of the book
chapter examine the current state of climate preparedness in the specific coastal
areas of Florida and the Caribbean with a particular focus on Cuba. The similarity
of threats provides for a unique understanding of the responses and preparedness
strategies deployed in these areas under consideration.

Defining Climate Readiness and Preparedness

The study of various processes and tools available to coastal areas and regions
affected by hurricanes and frequent natural hazards and also influenced by the cli-
mate change offers insight into collaborative nature of emergency preparedness and
disaster mitigation. In recent years, the increased strength and frequency of devas-
tating impacts of hurricanes renewed the debate and research into climate prepared-
ness and readiness. Beyond storms, far-reaching effects of extreme weather events
prompt the necessary responses by administrators to confront the impacts with the
specific economic, environmental, governing, and social characteristics. The four
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effects may best be labeled through the Quadruple Bottom Line lens, described as
the organizational and community aptitude to entrench well-defined practices and
programs to “address economic, social, environmental, and governance aspects of
sustainability, whereas governance is defined through fiscal responsibility and resil-
ience, community engagement for efficient service delivery, transparency, and
accountability” (Alibasi¢ 2017, p. 41).

Due to their geography and location, Florida, Cuba, and the remainder of the
Caribbean are prone to prolonged impacts of natural hazards, further increased due
to climate risks. A deployment of preparedness- and readiness-related measures to
address the community’s emergency preparedness and disaster recovery is of para-
mount importance. Cities and regions in Cuba, Florida, and the rest of the Caribbean
are on the front lines of natural hazards, and they must plan for the natural disasters.
Resilience may best be described as the organizational and systematic capability “to
respond and adapt quickly to societal demands, transformational, internal and exter-
nal shocks, and governing, economic, environmental, cultural, and social changes”
(Alibasi¢ 2018d, p. 2). Moreover, resilient organizations and communities not only
withstand shocks and disasters but continue to thrive in the post-disaster environ-
ment (Alibasi¢ 2018d).

Within the parameters above, the readiness and preparedness plans and strategies
must and should include all aspects and levels of infrastructure and institutional
knowledge and support to incorporate available climate and resilience information.
Being climate resilient and prepared supports the longevity of a community and
enables them to rebound back from disasters. The social conditions and connected-
ness within the regions affect regional readiness and preparation in the face of natu-
ral disasters. Beyond practical implications, local, state, and regional planners and
administrators have an ethical role and responsibility to prepare for and address the
effects of climate change and enable communities to thrive after the disasters. The
ethics of resilience is embedded into the core governance structure as administrators
bear responsibilities and ownership of the inherent nature of planning and preparing
for disasters (Alibasi¢ 2018e). On a global level, there is a direction by national and
sub-national level governments to seek resilience in planning to harden infrastruc-
ture and to improve governance of the preparedness and readiness. Building resil-
ient infrastructure, promoting inclusive and sustainable industrialization and
fostering innovation, is one of the goals in the disaster risk reduction and resilience
in the United Nations 2030 Agenda for Sustainable Development (UNORR 2015).

Climate Change Risks and Vulnerabilities and Responses

The impact of natural hazards and extreme weather on most vulnerable population
has been noted for severity and prolonged impacts. Among others, Alibasi¢ (2018a,
b, c, d), Blaikie et al. (1994, 2014), Bullock et al. (2014), Lépez-Marrero and
Tschakert (2011), Luber et al. (2014), Nordgren et al. (2016), Smit and Pilifosova
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(2003), The Task Force (2014), Wisner et al. (2004), Wamsler (2014), and Wisner
et al. (2012) offered insights into the impact of natural hazards and extreme weather
effects on the population in disaster-prone areas and the roles and responsibilities of
local, state, and national governments in assessing and preparing to protect vulner-
able population and infrastructure. The climate change exacerbated the effects and
consequences of the flooding, sea level rise, wildfires, heat waves, and more intense
and frequent hurricanes.

The case of the catastrophic impact of the hurricane Maria on Puerto Rico pro-
vided ample examples of the importance of planning for natural hazards and incor-
porating long-term preparedness and resilience strategies. The long-lasting impact
on lives and infrastructure from the recent Hurricane Maria on the US island of
Puerto Rico are significant while still being documented and analyzed (Zorrilla
2017). A further investigation into the precise social, economic, and environmental
effects of the Hurricane Maria is warranted. Lessons from disasters such as Maria
can serve to further climate readiness and preparedness plans in the future. For
example, Guion et al. (2007) offer a social marketing approach to disaster prepared-
ness and response lessons from Hurricane Katrina.

The threats and consequences from climate change impact are well recognized
and documented (Fletcher 2013; IPCC 2014a, b; Karl et al. 2009; Mach et al. 2016;
Malcolm et al. 2006; Pecl et al. 2017; Segan et al. 2015; Stott et al. 2016; Silva et al.
2013; Urban 2015; Visser et al. 2014). The risks of increased frequency and length
of hurricanes are also being acknowledged (Mann et al. 2017). Moreover, Wuebbles
et al. (2017) in the Fourth National Climate Assessment report for the US Global
Change Research Program offered the conclusive evidence of climate change
impact in the USA and the effect it has on people in all corners of the nation.

Hsiang et al. (2017) attempted to answer the fundamental question of the cost of
climate change to the USA economy, and concluded “the bulk of the economic
damage from climate change will be borne outside of the United States, and impacts
outside the United States will have indirect effects on the United States” economy
(p- 1369). In that sense, it is useful to compare and contrast various disaster threats
and emergency preparedness responses between various regions and countries.
Climate change will increase the pressure on economies globally (O’Brien and
Leichenko 2000). NCEI’s 2018 report shows the extent of the economic impact
from various natural disasters from 1980 to 2018 as of July 9, 2018, across the USA
from events “with losses exceeding $1 billion (CPI-Adjusted) each across the
United States” (Fig. 7.1).

Finally, in addition to the damage from natural disasters such as hurricanes and
flood, measuring in billions of dollars annually and human casualties, climate
change will increase such predicaments. The annual damage indicated in the Hsiang
et al. (2017), Fig. 7.2, is showing county-level median scenario for the predicted
climate damage in the period 2080-2098; the economic impact of climate change
will be significant in the state of Florida.
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Fig. 7.1 NOAA National Centers for Environmental Information (NCEI) US Billion-Dollar
weather and climate disasters state-by-state analysis for the 1980-2018 period as of July
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Hsiang, Kopp, Jina, Rising, et al. (2017)

Fig. 7.2 County-level projected scenarios of climate change data for 2080-2098

Climate Readiness and Preparedness in Florida

The global risks with severe consequences of climate change are real and well docu-
mented. Reese (2017) provided an overview of the National Oceanic and
Atmospheric Administration assessment of the risk to coastal communities such as
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sea level rise. According to Bloetscher (2012) in Florida, the southeast Florida, the
Florida Keys, and southwest Florida are the most vulnerable to the sea level rise in
Florida. The potential scenarios for average global sea level rise include “low” (a
rise of 0.3 m or about 1 foot) to “extreme” (2.5 m or about 8 feet) (Reese 2017,
NOAA n.d.). The National Ocean Service (n.d.) of the National Oceanic and
Atmospheric Administration warned of the increasing rates of the sea level rise. The
NOAA’s Sea Level Rise Viewer is advantageous in assessing risks and vulnerabili-
ties in the coastal area. Common consequences of the climate change can be sum-
marized as coastal and beach erosion, sea level rise, and health and economic impact
(Climate Central and ICF International 2015).

Under the editorial leadership of Chassignet et al. (2017), a group of authors
published an extensive assessment of the climate change effects in Florida cities and
recommendations for adaptation strategies. The impacts include land use, water
resources, energy supply, infrastructure, human resources, and all sectors of the
economy, environment, oceans, cities, and communities, human health, and gover-
nance. As noted by Bloetscher et al. (2017), “Climate change, especially sea level
rise, will have adverse impacts on water, sewer, transportation and stormwater infra-
structure, putting properties and the economic opportunities at “risk of failure of
these systems” (p. 311).

Furthermore, the Bureau of Epidemiology’s report from 2015 pointed out the sig-
nificant impacts on communities from deadly hurricanes and extreme weather with
the highest number of casualties occurring from such events are in the State of
Florida. The report points to prolonged risks to the most vulnerable population and
the infrastructure. As noted in the Climate Central report and projections, many
coastal cities face several risks associated with global warming, including sea level
rise, multiplying extreme flood of uncertainty in the coastal regions (Strauss et al.
2014).

Since the creation and recommendations made by the White House State, Local,
and Tribal Leaders Task Force on Climate Preparedness and Resilience under
President Obama, President Trump’s administration worked aggressively to reverse
the gains in addressing climate change made under the previous administration.
Without the national climate readiness and preparedness leadership, many states
and local governments are left to their own devices to plan for the inevitable impacts
of climate change on their communities.

For the past 8 years under the previous administration, the State of Florida gov-
ernment has abdicated its responsibility and efforts to confront the climate change.
The Florida Center for Investigative Reporting documented the decision by the pre-
vious Governor’s administration not to allow the state of Florida employees to use
climate change and global warming in reports and communication (FCIR 2015).
Korten (2015) noted that Florida Department of Environmental Protection officials
“...have been ordered not to use the term ‘climate change’ or ‘global warming’ in
any official communications, emails, or reports, according to former DEP employ-
ees, consultants, volunteers and records obtained by the Florida Center for
Investigative Reporting.” The effect of such blatant disregard for scientific facts is
that the state of Florida has not made the necessary investments to prepare the
coastal regions for the impacts of climate change (Dennis and Fears 2017; Caputo
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2017). Most climate readiness and resilience efforts are fragmented, and the major-
ity of the burden of facing the impacts of climate change is passed onto the local and
county governments. Some examples of successful regional climate preparedness
planning include the efforts underway in the counties of Broward, Miami-Dade,
Monroe, and Palm Beach Counties (Southeast Florida Regional Climate Change
Compact Counties 2012; Broward County 2015, 2017). The fragmentation of plan-
ning leads to less desirable consequences of exhausting local funds for plans and
investments beyond the necessary service provisions of public safety and infrastruc-
ture as perceived by the local government constituents. In particular, Torres et al.
(2018) offered the insight into perspectives on climate change adaptation capacity
from Broward County, Florida. Similarly, Patterson et al. (2017) compared the
Broward County’s adaptation activities to the ones in the UK and Brazil. Other
exemplary planning activities are taking place in places from Miami-Dade County
to Satellite Beach to Sarasota.

Finally, in areas most prone to the devastating impacts of the hurricane and other
natural disasters, and impending sea level rise such as Pensacola and other parts of
North West Florida, there is no regional or local plans to prepare and ready the com-
munity for climate change. This lack of planning is a direct consequence of the lack
of leadership. Only recently the city council of the City of Pensacola appointed the
Task Force on Climate Adaptation and Mitigation to make recommendations to the
council on climate preparedness and readiness. However, the work of the Task Force
was not endorsed or supported by the Mayor of the City. As noted by Alibasi¢
(2018b), “Chief features of climate change actions at the local governments’ level
are the cities’ ability to prepare their respective communities to be more agile and
adaptive to extreme weather events and disasters, with ‘resilience efforts [that] are
flexible’ and strong leadership commitment” (p. 4).

Cuba and Caribbean Regional Disaster Assessment

The natural hazards and vulnerabilities to extreme weather in coastal Cuba are exam-
ined in depth. With their research findings, Alonso and Clark (2015), Carter et al.
(2014), Fernandez and Pérez (2009), Pichler and Striesnig (2013), Kelman (2017),
Lizarralde et al. (2015), L6pez-Marrero and Wisner (2012), and Sims and Vogelmann
(2002) deliver an improved understanding of the practical and policy implications
surrounding climate preparedness and responsiveness to the climate threats in the
coastal communities in Cuba and the broader context of Caribbean region. Figure 7.3
from the Centre for Research on the Epidemiology of Disasters (2018) represents a
broad spectrum of natural disasters and the number of population affected by those.
Figure 7.4 shows the total damage from storms from 1990 to 2018.

The threats and damage from natural disasters will further intensify in intensity
due to climate change. Alonso and Clark (2015) pointed out that “for a small island
nation such as Cuba, it is particularly important to identify as precisely as possible
the most probable impacts of climate change, and thus determine scientifically-
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based actions to prevent or reduce their adverse consequences and formulate the
necessary adaptive measures.”

Unlike the US political system, Cuba is defined and controlled by a single-party
system and is one of the very few remaining communist countries in the world. The
planning, including economy, emergency preparedness, and disaster response, is
centralized. All climate readiness and preparedness actions are initiated and con-
ducted with tacit approval from the party in power.

The United Nations Development Programme (UNDP) suggests that Cuba
serves as the model for readiness and preparedness in a resilient Caribbean region.
While the emphasis of this chapter is on Cuba, it is noteworthy a body of research
focusing on other parts of the Caribbean region. The studies produced by Gamble
(2014), Lam et al. (2014), Pichs-Madruga (2017), Taylor et al. (2012), and Tompkins
(2005) offer a comprehensive examination of the state of the climate preparedness
and readiness in the Caribbean islands beyond Cuba.
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Conclusion

Regional and local governments have a role and responsibility to the residents and
business, to confront the challenges and the threats of the changing climate and
natural hazard. As a result of several direct and indirect factors, including but not
limited to the economic and social factors, in Florida local governments and regional
planning agencies deploy programs and policies to mitigate and adapt to the climate
change. The more centralized planning role in Cuba indicates less flexibility on the
part of planning agencies to adopt certain types of climate adaptation or mitigation
measures. The range of climate resilience and readiness planning is evolving in
nature, reflecting the changes in circumstances. Beyond the ethical responsibilities
in alleviating the risks of climate change and reducing the negative environmental
impacts, administrators and planners utilize climate preparedness and readiness to
predict and void potential costly infrastructure and casualties (Alibasi¢ 2018f, g).

The politics of climate change are on full display in the USA. Counterintuitively,
on one hand, there is a democratically elected governor in the state of Florida who
for political and dialogical reasons forbids the use of phrase climate change by state
employees and hinders attempts to prepare and plan for climate change. On the
other hand, there is an repressive, one-party system which openly promotes and
supports climate readiness efforts, or at least it is not deliberately sabotaging them
for ideological and political purposes.

Furthermore, in comparing the fragmented and localized approaches to climate
preparedness and readiness in Florida to those of more centralized in Cuba respec-
tively, the authors were able to discern the established patterns of confronting cli-
mate change:

— Recognizing the threats are tangible, and why and how these specific pressures
need to be addressed.

— Examining, analyzing, and determining the localized data related to climate
change threats and impacts.

— Building adaptive and mitigating frameworks for addressing climate change at
all levels of government.

— Engaging, relevant stakeholders at local, regional, state, and national levels in
both the public and the private sector.

The imperative for climate preparedness and resilience stems from devastating
effects the climate change has on coastal cities and regions. The lack of adequate
and urgent readiness and climate preparedness planning will lead to devastating
consequences for communities around the world. Despite the difference in
approaches, communities and local governments on the ground are the most effec-
tive when there is strong and unequivocal support from all levels of government
including state and national administrators and elected officials.
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Chapter 8

Post-tsunami Reconstruction

and Panchayats: Political Economy
Barriers to Effective Implementation.
Independent Consultant and Urban
Environmental Specialist

Savitha Ram Mohan

Abstract This research chapter presents barriers to post-tsunami housing recon-
struction in a developing country context specifically focused on the issues of peri-
urban areas and villages located in coastal areas. This chapter can be used as a
model to understand post-tsunami reconstruction issues in the Global South. It also
presents institutional management and governance challenges that can significantly
delay successful implementation of post-tsunami housing projects. India has been
hit by a spate of natural disasters to include the Chennai floods of 2015 and the
recent floods of Kerala of 2018 and therefore is extremely relevant to understand
post-disaster reconstruction challenges.

The tsunami of 2004 affected 3,415,000 people in India alone, killing 2,75,000
persons in Southeast Asia. Although various levels of government and
nongovernmental organizations participated in reconstruction, the maximum impact
of the tsunami was on villages and therefore the traditional Panchayats (local gov-
ernance institution). They were the lead organizations that had to make key deci-
sions in post-disaster reconstruction. However, Panchayats faced with limited
institutional capacity and experience were overwhelmed. This chapter aims to
understand a. the specific role of Panchayats in post-tsunami reconstruction and
assess their performance b. to identify the sociopolitical economy factors that affect
Panchayats’s effectiveness in reconstruction program implementation c. to identify
remedial measures to address the identified barriers and recommend performance
improvement measures.

Keywords Post-tsunami reconstruction - Inequity - Global South - Governance -
Political economy - Panchayats - India
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The specific methodology used includes a. secondary research through literature
survey, b. case study analysis through study of the performance in the state of
Tamil Nadu, and c. application of system, structure, and policy analysis which
hypothesizes that for any policy program to be effective, the socioeconomic system
in which it operates and the organizations that administer the policy in the form of
structural elements need to be facilitative for the success of the program.

In rural India, there are numerous political economy barriers that prevent
Panchayats from being effective administrative agencies. State-level agencies are
not keen to give greater autonomy to local governance agencies to protect their own
interests. Private entities in the form of land developers and real estate agencies
affect reconstruction program design in order to promote their land development
priorities in prime coastal land, while nonprofits are often driven by the need to
attract international funding, improve their public image than truly assist affected
communities. Local Panchayats too are often headed by power-hungry leaders who
often are willing to sacrifice community reconstruction priorities for monetary
gains. Given this situation, the chapter explores ways to improve the performance of
Panchayats to deliver reconstruction programs that meet community needs.

Panchayats are greatly impaired in their ability to deliver programs due to lack of
sufficient training to handle post-disaster reconstruction programs, lack of clear
devolution of function and authority due to multiple organizations that duplicate
efforts, and lack of financial and technical capacity to administer reconstruction
programs in addition to several other identified critical factors. Given these barriers
the Panchayats’ ability to become powerful organizations at the grass roots is greatly
restricted. Steps need to be taken to address these barriers as recommended.

Panchayats have to be given their due recognition as local institutions of self-
governance. They have to be consulted in decision-making especially in the context
of disaster management. Panchayats are capable of handling problems at the local
level but need technical and financial capacity building. Internal administrative
issues and relation with state and central governments have to be addressed for
improvement. If these changes are made, the Panchayats can successfully deliver
planned reconstruction programs in disaster-affected areas.

Background

The tsunami of 2004 was devastating affecting up to 3,415,000 people in India
alone, killing 275,000 persons in Southeast Asia. The waves of fury were generated
by an underwater earthquake measuring 9.1 on the Richter scale, the second largest
to hit the planet. The government of India reported a loss of 10,881 people and
injury to 6913 persons with 5792 persons missing.

The tsunami generated a tidal wave measuring between 3 and 10 m affecting
2260 kilometers of the mainland Indian coastline excluding Andaman and Nicobar
Islands. The four southern states of Andhra Pradesh, Tamil Nadu, Kerala, and
Pondicherry were badly hit with Tamil Nadu registering the maximum number of
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deaths of 7983 persons out of total deaths of 10,881. The maximum impact of
tsunami was borne by poor fishing communities. Rural areas were the worst hit by
the tsunami.

A total of 861 villages were affected by the tsunami. The total number of dwell-
ings lost amounted to 110,826, and the number of cattle lost was 9116. Fishing
harbors, fishing boats, and equipment were badly hit. There was considerable dam-
age to physical infrastructure. The Asian Development Bank, World Bank, and
United Nations assessed the overall tsunami rehabilitation and relief needs at
US$1.2 billion in the needs and damage assessment report of 2005.

The preliminary damage assessment report estimated total damages at
$421.7 million. Maximum damage was caused to livelihoods, which came to
$567.8 million, followed by housing damage costing $228.5 million. The least
damage was in the areas of health and education with cost of restoration as low
as $23.6 million, although it is a considerable amount. In terms of states, Tamil
Nadu suffered the maximum damage with total damages of the order of
$437.8 million and losses of the order of $377.2 million and total of damages and
loss being $815 million.

In Tamil Nadu, the total numbers of districts affected were 13 with an agricul-
tural area of 8460.34 ha covered by sand. In addition an area of 5211.79 ha under
crops was damaged, while 669.82 ha of land under horticulture were damaged. The
total lives lost were 7995, the highest in the country.

Different levels of government agencies worked immediately to restore nor-
malcy. Institutions at the center, state, and local level were involved. Although vari-
ous levels of organizations participated, the maximum impact of the tsunami was on
villages. Traditional Panchayats were the lead organizations that had to effect
immediate evacuation and administer relief and reconstruction to affected persons.

Despite the large volume of funds received for reconstruction and rehabilitation,
a number of issues came to surface in the relief and reconstruction phase. Although
the process seemed perfect in paper in terms of funds being more than adequate for
managing the scale of disaster, the implementation of reconstruction program suf-
fered from various deficiencies. Based on primary and secondary research con-
ducted, it emerges that the implementation process suffered largely from lack of
public participation and skewed decision-making. Some persons did not receive
relief, others did not get housing, and some others were totally left out of receiving
any form of assistance.

Panchayats were the institutions that could guide development at the local level
and play an important role. However in several cases, they became the key perpetra-
tors of injustice. In some villages they served as exemplary models of local self-
governance, while in many others they formed coalitions with developers and
nonprofits to promote housing development that did not cater to people’s needs.
Women and children were not considered equitably in the process and were
neglected. An analysis of the causes for these reveals that although policies for han-
dling disasters are in place, and government agencies exist to implement the same,
the structures or organizations that implement the same are inefficient.
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Stakeholders in Disaster Management

The tsunami of 2004 in India saw numerous stakeholders come into play. This
included government agencies, business corporations, nongovernmental organiza-
tions, and international development organizations.

At the center, the Ministry of Home Affairs (MHA) was the nodal agency for
handling immediate relief. The MHA opened a control room with public lines for
information. A national crisis management committee drew up plans for handling
the crisis. Individual ministries also took measures and supported relief through
financial contributions. The National Calamity Contingent fund contributed a total
of $627.81 million to all affected states.

The state governments provided relief through revenue departments under the
direction of relief commissioner. District collectors were directed to oversee immedi-
ate rescue and relief. State police, fire, and medical services were pressed into action.
The army, navy, air force, and coast guard also helped in disposal of dead bodies and
evacuation of rescued persons. Immediate measures were taken to prevent epidemics
and provide medical attention. Relief camps were organized in Kerala, Tamil Nadu,
Andhra Pradesh, and Pondicherry. In addition to the central government assistance,
state governments and the Union territory administration also contributed financially.

A number of international, national, and state-level nongovernmental organiza-
tions (NGOs) participated. Some of the leading international NGOs included World
Vision India, CARE (India), Catholic Relief Service (India), Project Concern
International, Echo, and Oxfam. NGOs were involved in a variety of activities.

Private sector contributed in no small measure toward restoration. A total amount
of $9.2 million was donated to the prime minister’s relief fund. They contributed to
prime minister’s relief fund as well as to some NGOs. From the international com-
munity, the UNICEF (United Nations Institute) was appointed as the lead agency.
The UNDP assisted in coordinating the efforts of other UN agencies. While the
governments do not approach UN, any assistance given suo moto is accepted.

The Panchayat had a role at the village level but limited to functioning under the
umbrella of state and national governments. All of the stakeholders are guided by
guidelines set by the National Committee on Disaster Management (NCDM).

National Disaster Management System

The government of India had no provisions for managing disasters until the 2001
Gujarat earthquake.! In 2005, the National Committee on Disaster Management
(NCDM) was set up. This committee has the prime minister as its chair. In the same
year, the disaster management act was promulgated. A national executive

!Gujarat earthquake occurred on January 26, 2001, with its epicenter in Kutch, Gujarat, India, lead-
ing to loss of 13,800 lives as per estimates of the Bhuj Development Authority, though initial toll
was predicted to be as high as 30,000. 167,000 people suffered injury and 1 million houses were
damaged. http://www.bhujada.com/
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committee was formed to assist the NCDM. This committee prepares the national
disaster management plan, which is reviewed and modified every year. The national
disaster management plan suggests ways by which disasters can be prevented and
sets in place a set of guidelines for minimum relief measures in camps in terms of
food, water, sanitation, and compensation for widows.

NCDM clearly delineates functions of state and central government. States man-
age relief and reconstruction, while finance and logistics are handled by the central
government. The extent of government intervention depends on the intensity of the
disaster, scale of relief operations required.

State governments are required by NCDM to establish a state disaster manage-
ment authority. The chief minister heads this agency and has the power to constitute
an advisory committee in case of emergency. The state authority frames the state
disaster management policy. State executive committees have the power to control
traffic, entry and exit of a person. The committee should also provide relief and
rehabilitation as per the standards laid down by the national authority and state
authority. The chief secretary is responsible for administration. In many states, sec-
retary of revenue administration oversees disaster management.

The disaster management committee also functions at the district level with the
district magistrate acting as the exofficio chairman. The district collector is the
officer in charge of implementing state-level directives. All the agencies are respon-
sible for coordinating government’s policies, response to disasters, and post-disaster
relief and rehabilitation.

Central government is authorized to assist by deploying army, navy, and air force
and coordinate with international agencies, governments of foreign countries, and insti-
tutes of training and research. The act empowers the central government to set up an
institute for disaster management. This institute would be responsible for training,
research, and documentation of national information on policies, management, and
mitigation.

The national disaster response fund was constituted by the central government
for emergency response. The fund is available to the national executive committee.
The act provides for punishments to noncompliance. The local, district, and state
government are authorized to direct audiovisual media to make announcements
relating to disasters to inform them. At the state level, a calamity relief fund was set
up under the eleventh finance commission. The government of India contributes
75% of the funds, and 25% is contributed by the state. Relief assistance to affected
persons is distributed from the calamity relief fund. From the above description, it
becomes clear that at the Panchayat level, there is no formal disaster management
agency. Neither is there any significant allocation of funds for Panchayats.

The disaster management act although in place has numerous areas for
improvement in terms of implementation. First of all most of the plan addresses
post-disaster activity than pre-disaster preparedness. Secondly there may be delays
in coordination and communication between state and central governments. Such
a delay can prove detrimental during a disaster. There is no component of com-
munity training in the plans. Another major drawback is lack of field data to
handle disasters. Most of the data available is at the district level. Most importantly
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all the infrastructure in place is directed toward other goals. It is necessary to create
a special infrastructure that serves disaster management exclusively (Source:
World Bank Institute of Distance Learning).

Traditional Role of Panchayats

The 73rd amendment to the Indian constitution establishes a system of local democ-
racy through Panchayats. India has a total of 600 district Panchayats, 6000 block
Panchayats, and 250,000 gram Panchayats. There are about 3 million elected repre-
sentatives at all levels of Panchayat in India today. These village- and district-level
institutions died out in the 1960s after the first two 5-year plans. They were revived
in 1992 by an act of parliament to empower local communities and bring social
justice. The amendment requires transfer of power and finance to local institutions
to enable grassroots participation. The Panchayat is elected every 5 years with
one-third of the members being women. The amendment created a three-tier system
of village level (gram Panchayat), block level (Panchayat samiti), and district level
(Zillah Panchayat) (Source: http://www.thp.org/sai00/india/Panchayat.htm).

There are 29 areas of responsibility. These functions include civic, development,
land management, and land reforms and cover the areas of agriculture, natural
resource management, infrastructure, industry, and social welfare management and
development. Of these women have been given primary responsibility in some
areas.” As is obvious, disaster management is not included in the traditional func-
tions of the Panchayats.

Panchayats have fixed sources of revenues. These include tax on trade, profession,
property tax, license fees, fines, and watch and ward tax. Panchayats may receive
grants for a portion of land revenue from the state government. In the second case,
Panchayats can collect revenue for land and thirdly can make income from common
lands, ponds, etc. In state-sponsored programs, Panchayats have to bring in their own
funds to support some portion of the activities. The total revenue that Panchayats
have is minimal and insufficient to handle disaster management programs.’

Role of Panchayats in Tsunami

During the tsunami of 2004, the Panchayats were overwhelmed by the magnitude of
the disaster and were in no position to assist the people. They had no previous train-
ing and technical and financial capacity. They saw an onslaught of relief and a rush

“Women have been given the right to agriculture development, irrigation, fishery, social forestry,
minor forest produce, drinking water, fuel and fodder, poverty alleviation program, education,
adult education, health and sanitation, family welfare, women and child development, social wel-
fare, and maintenance of community assets.

3Source: http://education.nic.in/cd50years/15/8P/8 A/8P8 A0802.htm
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of NGOs offering relief. Although they were effective in organizing sites for con-
struction of temporary shelters, resuming drinking water supply, collating informa-
tion on damage to life and property, and distributing relief materials, there was a lot
more they could do. Panchayats are the local governance institutions that are faced
with disasters much before other levels of governments get to know. Some of the
main issues that arose in managing disasters are described below:

Key Issues and Mitigation Measures

(a) Absence of Pre-disaster Preparedness

India does not have a disaster prevention strategy in place. Several countries
worldwide have established such plans.* India following the tsunami has felt the
need to establish an early warning system (EWS). The director of the UN
International Strategy for Disaster Reduction has emphasized the need for develop-
ing an early warning system® (EWS). While there is one for the Pacific area, there
was none in place for the Indian Ocean region. UNESCO has launched efforts to
create an early warning system for the Indian Ocean region as well. In addition to
EWS, it is essential to conduct awareness programs among villagers. Evacuation
drills are a necessary activity to train people for emergencies. Panchayats have the
ability to develop evacuation programs for villagers.

During the tsunami of 2004, a large number of people surveyed reported that
they were taken by surprise and it took more than a few minutes to realize the need
to run. Absence of EWS reduces chances of escape. Panchayat leaders have a criti-
cal role to play. In some villages, the leaders were the first to leave, while in others
they were the last to leave. Panchayats have the responsibility to ensure safety of the
residents. They also have the power to guide residents to safety. However if they
have no tools, they cannot be blamed.

Mitigation Measures

In order to equip Panchayats to address pre-disaster preparedness, early warning
systems have to be installed. Unless villages have information about a potential
disaster, there is no way they can plan for evacuation. Panchayats need technologi-
cal facilities to access information from EWS.

They should also be linked through Internet and telephone service to the near-
est district officer and the state government. Such connections would enable
Panchayats to seek help ahead of time and move people before the damage is
done. Thus Panchayats’ physical and technical capacities have to be increased.

“Japan, a country exposed to earthquakes and tsunami frequently, has a prevention and mitigation
plan in place.

A tsunami early warning system comprises of instruments that can detect tsunamis and works
through a network to communicate the information to local, state, national, and international agen-
cies to enable early evacuation.
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Infrastructure facilities in terms of communication networks, roads, and transport
are essential to implement an evacuation plan.

(b) Multiple Panchayats: Katta Panchayats Versus Gram Sabha

In a number of villages, duplication of Panchayats created problems. While Gram
Sabha is the government-instituted Panchayat at the village level, the fishing com-
munities have their own Panchayat called the Katta Panchayat. These Panchayats are
different from a fishermen’s cooperative. Katta Panchayats operate through taxes and
are called Varikaarar Panchayat as well where “Vari” means tax.

Three main criteria are employed in selecting members. Members should be fish-
ermen, male, and local residents. All members have to pay taxes to maintain their
membership. Women are not considered members. During the recent tsunami,
women were left out of the relief packages and housing schemes as the Katta
Panchayat does not recognize women members. Katta Panchayat plays an extremely
critical role in defining the role of women, and their rights are highly restricted.
Villagers felt that Panchayats misused powers as they included and excluded people
receiving relief based on their personal connections. Katta Panchayats and their
discretionary rules have to be addressed.

Mitigation Measures

The duplication of institutions at the village level has to be addressed. Katta
Panchayats have to be integrated with Panchayati Raj institutions. Multiple institu-
tions result in mismanagement of issues. Katta Panchayats have rules that exclude
women. These rules have to be modified. As per the 73rd amendment, one-third of
the members of the Panchayat have to be women. Katta Panchayats do not adopt
election system. In several cases it is more of father to son power transfer. Such a
system has to be disabled and democratic process instituted. The district and state
governments should intervene to modify or integrate Katta Panchayats with main-
stream institutions.

(c) Women Are Neglected in Relief and Rehabilitation

Women as a rule were denied relief and rehabilitation. Since most women are not
recognized as members of Panchayat if they did not have a male member in the fam-
ily, plight of widows was the worst. Although these women have a source of income,
they are not allowed to contribute to taxes. Women are not even allowed to voice
their opinions in the presence of Panchayat leaders. Due to male-dominated
Panchayats, a large number of women did not get housing following the tsunami.

Mitigation Measures

The local, state, and central governments have to intervene to redress the problems
faced by women. Gross violation of provisions of the 73rd amendment should not
be tolerated. It is appalling to see the condition of widows whose losses are more
than widowed men but fail to receive any compensation. A separate committee to
monitor the rights of women in villages should be set in place to ensure equal rights
for women.
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(d) Distribution of Relief Following Tsunami

Panchayats are the agencies that coordinated relief activities. A number of issues
arose in relief management. First of all there was unequal distribution of relief.
Double counting of individuals led to great variation. Some individuals were left
out, and some got more than their share. Second relief did not reach women and
orphans. Third some villages did not reveal that they had received relief already. In
some cases responsible Panchayats directed surplus relief to neighboring villages,
which had been totally left out.

Mitigation Measure

Most villages lack inaccurate database on population. As a result, there is no way to
identify the beneficiaries. Panchayats have the ability to collect information on pop-
ulation. Since they are directly in contact with the people, they should be given the
responsibility of collecting baseline data on villages with assistance from the census
bureau. Data related to persons per household; number of men, women, and chil-
dren; and deaths and births should be accurately recorded and computerized.
Individuals should be given identity cards to regulate distribution of relief.

(e) Land Distribution for Reconstruction Efforts

Following the tsunami land was required for reconstruction activity.
Reconstruction in many villages was in situ. In such cases the Panchayat had to
acquire land from villagers. Land acquisition was an issue as some landlords owned
large parcels of land, while others held very small parcels. The land from the rich
landlords had to be acquired and redistributed into uniform parcels of land. The
landlords felt the land was forcibly seized, and they were reduced to stay in houses
as small as their poor neighbor. Although compensation for land acquired was
promised, some landlords complained of not receiving any. Panchayats can handle
such issues as they have the authority to do so.

Mitigation Measure

Land is the main source of income for cultivators. In many fishing villages, fisher-
men and farmers work through barter system. They exchange grains for fish. In one
of the villages that was sampled, the construction of housing was the main industry.
Fishermen traded fishes for construction of houses. Landowners were reluctant to
part with land for two reasons. Loss of productive land would lead to decline in
income. Secondly land signifies power within community. While Panchayat leaders
were unwilling to part with land they owned in a village, they expected other people
to do so.

In order to address these problems, Panchayats have to develop a land redistribu-
tion strategy along with compensation packages with the help of state government.
Secondly in situ construction should be avoided as far as possible. A large number
of undamaged houses are also lost due to such measures. Thirdly people should be
given a chance to choose between rebuilding and retaining their old structures.
Panchayat leaders cannot impose decisions. Participatory community-based
approach to reconstruction should be adopted.
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(f) Inadequate Consultation in Decision-Making by District and State
Governments

A number of Panchayats complained of being left out of the decision-making
process. The district revenue officers were the key decision-makers. Although
NGOs interested in adopting villages had to meet with the district officers and the
Panchayat before starting relief activities, a large number of Panchayats felt they
were bypassed.

Mitigation Measures

Panchayats have to be given their due regard as the local institutions of self-
governance. For long they have been sidestepped in decision-making. They are
mere puppets in the hands of state and district organizations. Increased devolution
of power can only take place through a legislative act or bill introduced by the
central/state government. Although all rules are in place, implementation is weak.
Implementation mechanisms must be set in place.

(g) Financial Situation of Panchayats

Most Panchayats do not have sufficient revenues to improve infrastructure of
their villages. Unless basic infrastructure is in place, evacuation during disaster
situations cannot be achieved.

Mitigation Measures

Panchayats must be given access to increased financial resources. The present rev-
enues from use of land are totally inadequate. Panchayat leaders should be paid for
their contributions. They should also be treated as government servants with due
compensation. Policy and legal measures have to be taken.

(h) Lack of Technical Capacity

Panchayats need technical capacity to administer housing construction by NGOs.
This may include training sessions on housing options, materials, technology, etc. A
number of NGOs constructed houses with reinforced cement concrete and adopted
a minimalist design of spaces. Fishing villages have evolved housing typologies that
are sensitive to their way of life over centuries. For example, most houses have
kitchens outside. Such open kitchens allow smoke to dissipate. Without conversion
to liquefied petroleum gas, villages cannot shift to houses with integrated kitchens
provided by NGOs. Houses constructed by NGOs are modular and repetitive. All
houses have the same number of rooms. Fishing families have varying number of
family members ranging between 2 and 10. For large families NGO-supplied houses
are inadequate. Panchayats are unable to raise these issues since they don’t have
bargaining powers. Panchayats can be at a loss when faced with critical decisions
related to programs and policies recommended by NGOs. They do not know what
is best for them.

Mitigation Measures
Panchayats should be trained to handle administrative issues and use of information
technology. Capacity building programs should be initiated. Local labor, materials,
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and technology should be employed to the maximum in order to ensure fruits of
labor reach villagers. Environment friendly traditional materials like coconut ropes,
casuarinas poles, thatch roofs, and Mangalore tiles should be advocated to NGOs.
Damage from these materials during earthquakes is minimal. RCC (reinforced
cement concrete) is known to cause maximum damage to people due to its density
and lack of flexibility. Nonpartisan technical experts should provide advisory ser-
vices to Panchayats.

Conclusion

Panchayats have to be given their due recognition as local institutions of self-
governance. They have to be consulted in decision-making especially in the context
of disaster management. Disaster management is possible through effective public
participation only. Panchayats are capable of handling problems at the local level
but need technical and financial capacity building. Internal administrative issues and
relation with state and central governments have to be addressed for improvement.
Basic infrastructure facilities including access to roads, water, and sanitation have
to be provided before Panchayats can develop effective village-level disaster man-
agement plans. Women, orphans, and minority community roles and rights have to
be addressed. Traditional hierarchical structures of Panchayats have to be broken
down. With these changes, the Panchayats functioning in tsunami-affected areas
will certainly improve and become more effective.

However the barriers to implementation of these suggestions are high. The forces
that prevent effective operation of Panchayats may not allow change in power and
functions. If Panchayats become truly strong agents of change at grass roots, they
may leave agents at other levels redundant. Agents that believe in exploitation of
rural people to further their own interests of increasing their unlimited individual
financial accumulation may place as many obstacles in the way to ensure weaker
sections continue to be exploited and power holders benefit. Political will to elimi-
nate these inefficiencies is missing. Forces of capitalism would not favor loss of
cheap labor and decreased access to natural resources. Capitalism would not fail to
exploit the opportunity for real estate forces to take over cheap rural land and trade
it with rich developers to make it a profitable venture. Panchayat leaders would not
give up the chance to become rich men overnight by striking deals with developers
to make village land available in exchange for the huge commissions they are
promised. NGOs would benefit by advertising their work, building their public
image and getting more funding from international donors. The villagers too con-
tribute to the process as they benefit from free houses, new roads, and fresh water,
which have long been denied to them. The only people who suffer in the process and
clearly don’t benefit are lower-caste persons, women and orphans. They are consid-
ered as unproductive and rejected by all. They do not serve to benefit the power
holders and relegated to the bottom so that power holders can grow by climbing on
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their shoulders while pushing them down below and convincing them of their need
to stay on at the bottom. This section serves the contented class and remains in that
wrung of economic ladder as determined by the rich and powerful.

Inferences

Social disparities are not a result of sudden changes or random events. Instead it is
something that is built into a society through the set of policies that are framed, the
structure that exists, and the systems that support it. Policies are the most evident
ones. We use it on a day-to-day basis and interact with it all the time. In the case of
disaster management, there are a range of policies in place, which give directions on
what needs to be done, when, and how. Structure refers to the dominant social
groups that are responsible for implementation and framing of policies. In most
societies such groups get differentiated on the basis of economics. High-income
groups exert greater control on societal decisions and policies than low-income
groups. Systems are the underlying core values of a society that drives everyone.
This can be capitalism, feudalism, or socialism. Each of these systems strongly
dictates which section of society is powerful and which is not and is absolutely
responsible for the policies that are framed.

In order to understand the disparities in post-tsunami reconstruction and rehabili-
tation, we need to look at the structure, systems, and policies of the country.
Panchayats are the agents of local self-governance in India. They serve as the inter-
face between national- and international-level organizations, nonprofits, and other
stakeholders translating funds into decisions that help people that form the grass
roots of any society. Panchayats have been in existence prior to India’s indepen-
dence. They went through a series of troughs and crests in terms of their powers and
functions until they were strongly reinstituted back as strong agencies of local self-
governance under the 73rd and 74th amendment to the constitution. In order to
understand the Panchayats and their functions in relation to disaster management, it
is important to understand the institutions that govern them, the policies that oper-
ate, the revenues they receive, and specific problems that surfaced due to lack of
sufficient capabilities of Panchayats.
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Chapter 9

Design for Resilience: Traditional
Knowledge in Disaster Resilience
in the Built Environment

K. Mitra

Abstract Design is a loaded term that encompasses diverse viewpoints. Loon
(Inter-organizational design: a new approach to team design in architecture and
urban planning. In Proceedings of the 5th Design & Decision Support Systems
Conference in Architecture and urban Planning. Nijkerk, Netherlands. August,
2000) interprets the term ‘designer’ to include anyone who has an impact on design,
irrespective of the individual’s professional background. It follows then that opti-
mum design is the consensual design solution that is considered optimum for the
largest number of people. People will have diverse responses to what constitutes
optimum. These responses are likely to be dependent on a host of factors including
gender, profession, occupation, health, race, religion, age, environmental experi-
ence and attitudes, to name just a few. Thus, ‘optimum’ will not necessarily be the
‘best looking design’ or the ‘most economic design’ or even the ‘most functional
design’; it will be the solution that best balances issues considered important to the
largest section of people. Such a solution should ideally ensure maximum comfort
and sense of well-being for all participants. This chapter looks at design within the
domain of traditional knowledge systems and shows how communities residing in
some of the most disaster-prone areas in the world, such as the Himalayas, have
“designed” resilient environments that have withstood the ravages of hazardous
events, for example, earthquakes. Unfortunately, these traditional design skills
which were handed down through generations are no longer evident in their places
of origin. The easy availability and economy afforded by reinforced concrete in
even the most remote parts of the country, along with the associations of perma-
nence (of the home) and prosperity (of the family) with this material, have resulted
in the hybridization of traditional masonry constructions in different seismic
zones of India.

Experiences from several past earthquake.s have shown that in many cases, tra-
ditional structures have performed remarkably well, while newer, “engineered”
structures have not. Traditional construction, in this discussion, does not refer to
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historic structures—though there are many examples of good earthquake perfor-
mance in this category of buildings—but rather encompasses the vernacular resi-
dential constructions made with locally available materials and using indigenous
knowledge. A number of such traditional earthquake-resistant practices exist in the
Himalayan region, one of the most tectonically active in the world. Some of the
most effective of these are Dhajji-diwari and Taq, around the Srinagar area in
Kashmir, 7kra construction in Assam, and Shee-Khim, in Sikkim. This chapter
describes some of these traditional construction techniques and shows how these are
effective as earthquake-resilient systems.

Keywords Earthquake resilience - Traditional knowledge - Design typologies

Introduction

Anyone who has an impact on design, irrespective of the individual’s professional
background, can be termed a ‘designer’ (Loon 2000). It may be reasonably argued
then that optimum design is the consensual design solution that is considered opti-
mum for the largest number of people. These responses are likely to be dependent
on a host of factors including gender, profession, occupation, health, race, religion,
age, environmental experience and attitudes, to name just a few. Thus, ‘optimum’
will not necessarily be the ‘best looking design’ or the ‘most economic design’ or
even the ‘most functional design’; it will be the solution that best balances issues
considered important to the largest section of people. Such a solution should ideally
ensure maximum comfort and sense of well-being for all participants. This chapter
looks at design within the domain of traditional knowledge systems and shows how
communities residing in some of the most disaster-prone areas in the world have
‘designed’ resilient environments that have withstood the ravages of hazardous
events, for example, earthquakes.

Built Environment and Resilience

Earthquake-resistant construction practices are not new to India or, for that matter,
to human civilization. The city of Knossos (the Minoan capital) had in-built disaster
resilience mechanisms such as locating buildings away from the reach of tsunamis,
avoiding valleys for construction purposes on account of their vulnerabilities to
floods and tsunamis and using of timber beams and joints for improving resilience
against earthquakes (Main and Williams 1994). Inca settlements in the Andes
addressed issues of seismic safety through restricting size of settlements, ensuring
that buildings were located well apart from each other to avoid damage due to
pounding, eliminating low walls, interlocking stone blocks for better structural
bonding and other measures (Main and Williams 1994, p.17). In India, as far back
as 1931, S.L. Kumar, a young railway engineer, successfully built several bunga-
lows with earthquake-resistant features. These structures performed well during the
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1935 earthquake in Quetta, Balochistan, that caused widespread devastation in the
built environment (Jain 2005).

Traditional Knowledge Systems

Traditional knowledge systems (TKS) have been a part of the mainstream narrative
in the fields of medicine, ecology and social sciences. The research literature
acknowledges the importance of the conservation of this knowledge (eg., Gadgil
et al. 1993; Folke 2004). It has been established that, on the one hand, traditional
knowledge and related institutions increase capacity to cope with change, while on
the other, traditional knowledge and beliefs tend to erode with adoption of modern
technology. Drawing a parallel with the built environment, traditional knowledge
systems in the design and construction of the built environment have received some
attention globally, as it has been proven time and again that these are often the most
optimum for the societies where they have evolved. For example, traditional prac-
tices in seismic areas, which have evolved over time, using locally available materi-
als have offered increased seismic resistance along with good climate control. Some
international examples of earthquake-resistant architecture include the Himis style
of construction in Turkey (Giilkan and Langenbach 2004; Giichan 2007), Bahareque
construction in El Salvador (Bommer et al. 2002; Lépez et al. 2004), timber houses
in Nepal (Dixit 2004; Shakyaa et al. 2012), adobe houses in Yugoslavia and other
parts of Eastern Europe (Dutu et al. 2012; Hrasnica 2009), confined masonry con-
struction in Latin America and Central Europe (Brzev 2007; Langenbach 2007;
Wood et al. 1987; Audefroy 2011) and Dhajji-diwari, Taq, Shee-Khim and Ikra in
different parts of the earthquake-prone Himalayan Belt in India (Jigyasu 2002;
Alkazi 2014).

Traditional Earthquake-Resistant Construction
in the Himalayan Belt

The Himalayan Belt represents the boundary between two major tectonic plates
(Indo-Australian Plate and Eurasian Plate), with the Main Boundary Thrust (MBT)
and Main Central Thrust (MCT) coinciding with the Himalayan arc that forms the
northern border of the Indian subcontinent spanning a distance of approximately
3200 km, stretching from Kashmir in the north-west to Arunachal Pradesh in the
north-eastern tip of India. This tectonic plate boundary is a convergent boundary
where the Indian Plate (at the north-western tip of the Indo-Australian Plate) is
actively subducting into the Tibetan Plate (part of the Eurasian Plate). This belt has
witnessed some of the largest earthquakes throughout geological time, 1897 Assam
(M8.7), 1905 Kangra (M8.0), 1934 Bihar-Nepal (M8.3) and 1950 Assam-Tibet
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Fig. 9.1 Historical record of earthquakes in the Indian subcontinent showing the locations of three
traditional earthquake-resistant systems. (Adapted from Bilham 2004)

(M8.6), and more recently, 1988 Bihar-Nepal (M6.6), 1991 Uttarkashi (M 6.4),
1999 Chamoli (M6.6), 2005 Kashmir (M 7.6), 2011 Sikkim (M6.9) and 2015
Gorkha Earthquake (M) and its aftershocks. The communities inhabiting these
regions have, over time, developed resilient systems against earthquakes and other
natural hazards (Fig. 9.1).

Dhajji-Diwari and Taq

The Dhajji-diwari style of construction is typically found in the Srinagar area of
Jammu and Kashmir, in seismic zone V of the seismic zone map of India (IS1893:Part
2 2016), representing exposure to the most severe seismic hazard. The building typol-
ogy uses three locally available materials, namely, stone, timber and clay bricks, in
different combinations along the height of the building. Thus, stonemasonry is used in
the plinth level, and also sometimes in the lower storeys, while a combination of brick
masonry confined with timber members is used in the upper storeys.
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Construction at the foundation and sometimes up to the plinth and even ground
floor levels is with local stones, usually rounded in profile, as they are sourced from
the river beds. The brick masonry in the upper storeys uses a lime-based mortar
(locally known as lime surki), which uses lime and surki, which is an aggregate
made of crushed bricks. These brick masonry panels are confined with timber mem-
bers, placed vertically, horizontally and diagonally. 7aq construction techniques are
also seen wherein the vertical and diagonal wooden framing members are not used
and the walls are made of brick with horizontal wooden bands placed at regular
intervals along the entire height of the structure. The sloped roofs are constructed by
putting panels of corrugated galvanized iron (CGI) sheets on a timber framework of
trusses that rest on the confined brick masonry walls. In rural areas, the timber
framework is often topped with thatch, finished with an application of a wet clay
paste. In houses with more than one storey, the intermediate floors are made of tim-
ber planks above a timber floor grid that rests on the walls. Seismic safety can be
achieved in a building through proper conformance to some well-known architec-
tural and structural concepts that have proved to be beneficial in improving the
seismic performance of structures.

The wood frame houses in the Srinagar region are typically two to four storeys
tall. Plan configurations are compact and centralized. Floor plans are typically rect-
angular. The main entrance doorway leads into a small, square space which has a
narrow dog-legged staircase opposite to the entrance. In the upper floor, the stair-
case leads to the lobby space with two rooms on either side of it like in the ground
floor.

The foundation is strip foundation with stonemasonry. Often, the plinth masonry
is 900 mm thick and made with locally available large-sized stones, coursed or
uncoursed irrespective of the material used for the walls in the upper storeys (Fig. 9.2).
Sometimes the ground floor walls are also of random rubble stonemasonry with a
thickness of 600 mm, but usually brick masonry is used above plinth level where the
brickwork is framed within a set of wooden members in the traditional Dhajji-
diwari style.

The plinth masonry is laid in a shallow trench marginally wider than the wall
width and about 600750 mm deep. The plinth stops at about 600 mm from the
natural ground level. A plinth beam made of timber is placed on the plinth masonry
at plinth level. The plinth beams in two orthogonal directions are secured by nails or
metal plates for better connections (Fig. 9.3).

Walls in the ground floor including plinth masonry are often made of stone-masonry,
both, random rubble and dressed and coursed/uncoursed. In the upper floors, thin
bricks are laid in horizontal courses with horizontal, vertical and diagonal ties that
reduce the area of unreinforced masonry panels and help to confine the infills
(Fig. 9.4) and prevent out of plane collapse during earthquakes.

The thicker walls in the ground storey often do not use diagonal members, while
these are quite common in the thinner walls in the upper storeys, as the drift due to
earthquake shaking increases along the height of a structure (Fig. 9.5). Buildings
have CGI roofs on wooden trusses though in earlier times roofs were made of timber
planks. Many variations in geometry are evident for roof design including (a) gable,
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Fig. 9.2 Use of large stones and continuous wooden plinth bands. (Photos: Author)

Fig. 9.3 A metal plate
connecting the timber
plinth beam in two
orthogonal directions.
(Photos: Author)
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Fig. 9.4 Two-storeyed house, rectangular in plan in the ground floor with diagonally placed room
projections on the upper floor. (Photo: C.V.R Murty)

Fig. 9.5 Vertical and horizontal wooden frame members on the upper floor with diagonal framing
at the corners of both faces of the building. (Photo: Author)
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Fig. 9.6 Horizontal, vertical and diagonal bracing members in the upper section of the gable wall
for improving out of plane performance

(b) split roof and (c) roof with dormer windows (Fig. 9.6). The roof structure is a
truss with closed triangles that are desirable for best performance. Roof bands are
used, and a variant of this is the use of the crossbeam with the roof band.

The suitability of the Dhajji-diwari system for earthquake resistance lies in the
structural integrity that is achieved through the use of timber horizontal, vertical and
diagonal bracing members that can deform without losing their strength and that do
not allow the infill panels to fail out of plane. The strength of the system therefore
lies in the adequacy of the bracing members and their appropriate placement in the
most vulnerable sections of a structure, namely, corners, overhangs, gable ends,
around openings, etc. However, not all Dhajji-diwari buildings have performed well
in past earthquakes. Some common deficiencies of poorly constructed Dhajji-diwari
structures include use of low-quality materials, inadequacy of wooden bracing
members in all vulnerable locations, use of incomplete trusses on the roof and lack
of connections between the structural elements such as foundations, walls and roofs.
Need for adequate insulation necessitates the use of double walls, which, in Dhajji-
diwari, are typically brick walls, where baked bricks are used for the external wythe,
while the interior panels are made of unbaked bricks. Lack of connections between
the two wythes contributes to the vulnerability of the system as the walls behave as
independent panels with low out of plane strength and are liable to collapse or get
severely damaged during strong earthquake shaking.
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Ikra and the Assam-Type Construction

The typical housing in the hills of the Guwahati Region in northeast India is built
both on flat lands and hill slopes. These single-or, at most, two-storeyed structures
are built on raised plinth as a safeguard against surface runoff.

‘Ikra’ structures are built mainly for the residential purposes of the common
people. The so-called Assam-type structures owe their origin to /kra construction.
Ikra typology makes use of a range of materials used for structures ranging from
non-permanent (kachcha) to semi-permanent to permanent (pucca) structures.
Basic features of the /kra house are thatched roof, bamboo walls plastered with a
mixture of mud and cow dung and bamboo splints woven together and fitted inside
the wooden frame plastered with mud mortar. The bamboo adds stiffness to the
mud, and being a flexible material, it also brings ductility to the system.

Ikra houses are usually low-rise structures, not more than two storeys in height
(Figs. 9.7 and 9.8). In two-storeyed structures, the ground storey is made of conven-
tional load-bearing construction, while the upper storey has lighter construction
using wooden members. Simple rectangular plans are used for smaller structures,
while L-and C-shaped structures are used for multifamily houses or larger struc-
tures. The sloped roofs with tall gable walls are needed to allow quick runoff during
heavy rainfall. Roofs are usually sloped with a high gable to drain off the heavy
rainfall.

Fig. 9.7 Single-storeyed /kra structure. (Photo: Author)
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Fig. 9.8 Double-storeyed /kra house. (Photo: Hemant Kaushik)

Ikra structures are made largely using wood-based materials. A weed, called
‘Ikra’, grows wildly in river plains and adjoining lakes across the state of Assam,
and this material is extensively used in the walls and roof (Fig. 9.9). The wall panels
are made of bamboo with infill panels made of vertically oriented, mud-plastered
shoots of the Ikra reed (Fig. 9.10). The covering on the roof truss is a thick stack of
Tkra reed or, for the more affluent, metal sheets.

The wooden framework for the Ikra panels is made of either bamboo or wood.
The wooden frames are plastered on both the sides with mud mortar. Three layers
of plaster are applied one after another, waiting for a coat to dry before application
of the next coat. After all the layers of plasters are fixed and firm, a final finishing is
given with a coating of a liquid mixture of mud and cow dung (Fig. 9.11).

These structures have no formal foundations, as such. The main wooden verticals
of the superstructure continue below the ground to depths of about 600—-900 mm. In
more formal constructions (so-called Assam-type structures), the main wooden posts
of the house are supported on masonry or plain concrete pillars constructed over the
ground up to plinth or sill level (Fig. 9.12). The connections between wooden posts
and the pillars are achieved using steel bolts and U-clamps. Later foundations were
made of plain concrete mats (generally in plain cement concrete (PCC) of grade
1:3:6) over which pedestals of same grade were raised up to plinth level of buildings.
Wooden posts were fixed to these pedestals with the help of iron clamps (Fig. 9.13).
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Fig. 9.9 Bundles of ‘ikra’

Fig. 9.10 Schematic
sketch of Tkra panel

TIMBER FRAME

BAMBOO SPLINT

An important aspect of this typology is the joinery between the various ele-
ments — the posts, wall panels, roof truss and roofing elements. In Assam-type struc-
tures, connections were achieved with nails and bolts. In the informal construction,
coir ropes are used to connect the various elements. The latter raises concerns on
durability of the connection materials and thereby on the safety of the house. One of
the most important connections is at the plinth level between the vertical main posts
and the supporting pedestal. The connection is achieved by U-clamps and bolts.
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Fig. 9.11 [lkra wall panels with mud plaster

Due to unavailability of the sufficient length of vertical posts, it is sometimes nec-
essary to join two elements together (splicing), using bolts (Fig. 9.14a). In some
cases, the main or intermediate vertical posts are embedded inside the plain con-
crete pedestals discussed earlier and shown in Fig. 9.11. The vertical intermediate
posts are connected with the horizontal wooden members at floor level, sill level,
lintel level and eaves level using nails, steel clamps and bolts. The main vertical
posts are continued till the roof level and connected to the horizontal rafters and
other truss members of the roof using nails, bolts and steel clamps (Fig. 9.14b—g).

The wooden planks used for slabs are supported on intermediate rafters, which
in turn are supported on main wooden beams at ends that transfer the load to the
main vertical posts. The empty space between the slab and the roof truss is generally
used as storage. The truss is made of wooden members that support the tin or asbes-
tos roofing.

Ikra structures are known to have a number of strengths that influence earth-
quake safety of the house. These include:

(a) Architectural aspects: good plan shape, small openings, appropriate location of
openings, e.g. away from corners, and small projections and overhangs

(b) Structural features: light mass of walls and roofs, good wall-to-wall connection
(in case of formal construction), good quality and strength of materials used

(c) Flexible connections (bolting, nails, grooves, etc.) between various wooden ele-
ments at different levels
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Fig. 9.12 Brick masonry
pedestals supporting the
vertical timber posts

Moreover, in Ikra, bamboo is used as the main structural element. Bamboo
imparts ductility in the system leading to good earthquake performance. The lightweight
material, owing to lower seismic weight, helps to reduce the earthquake-induced
inertia forces in the structure leading to better seismic performance.

The system does, however, have a number of shortcomings. The choice of wood
as the basic construction material and thatch (in rural areas) as roofing material of
the house draws high maintenance and is vulnerable to fire. To a large extent, the fire
hazard to the house is mitigated, when the kitchen is separated from the main house
but placed within the courtyard of the house. But the use of electricity in such
houses leaves possibilities of fire due to short-circuit during earthquake shaking. In
urban areas, the roof has long been converted to metal roofing; hence this is not an
area of concern.

The mud-dung plaster on walls requires a lot of maintenance and frequent appli-
cation. During summers, it becomes brittle and then falls off easily during the rainy
season. In rural areas, the thatch on the roof is vulnerable to suction under strong
winds.

When the wooden vertical posts are directly plugged into the ground without any
foundations, structures have sunk up to 300 mm. Sometimes, differential sinking of
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Fig. 9.13 Connection
details between vertical
wooden posts and plain
concrete plinths

the vertical posts can lead to lateral sway of the house and tearing. The problem is
aggravated in sites with high water table but can be mitigated by providing the verti-
cal posts with stone piers or plain cement concrete as a foundation.

Use of Ikra-type construction in hill slopes has some inherent problems. On hill
slopes, the unequal lengths of the vertical posts lead to unsymmetrical shaking.

Shee-Khim Construction of Sikkim

Shee-Khim is the traditional style of construction, practiced in Sikkim, and most
prevalent in Upper Sikkim. Shee-Khim houses are of single-storeyed wooden plank
construction. These are made of wooden frames and planks, supported on wooden
posts. Random rubble masonry is used in foundation. The floors and double-pitched
roofs were of timber construction, using single post beam system.

Traditional structure in Sikkim can be classified based on the type of material
used. The two predominant categories are (1) wood houses, e.g. Ikra and Shee-Khim
(Fig. 9.15), and (2) masonry houses.

Shee-Khim structures have four types of plinths according to the slope profile.
These are (1) random rubble masonry (RRM) with and without mud mortar; (2) dry
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Fig. 9.14 (a) Splicing; (b) connection between vertical posts and horizontal rafters at verandah;
(c) connection between vertical posts and horizontal rafters at eaves level; (d) connection between
vertical post and wooden slab; (e) connection between vertical post, horizontal rafters and inclined
roof member at eaves level from inside; (f) connection between vertical post, horizontal rafters and
inclined roof member at eaves level from outside; and (g) connection between vertical post, hori-
zontal rafters and asbestos sheet used for roofing
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Fig. 9.15 Shee-Khim house. (Photo: Sutapa Joti)

dressed stonemasonry; (3) dressed stonemasonry; and (4) dressed stonemasonry
with pointing. In the hilly slopes, tapered stone plinth is preferred, while uniform
masonry made of stone and mud mortar is used in flat ground. Both mud and lime-
based mortar are used for bonding. Mud with fine river sand plaster is used in inte-
riors, while the exterior has exposed stone finish without plaster.

Traditional Shee-Khim structures performed excellently in both the earthquakes
of 2006 and 2011 (Kaushik and Dasgupta 2012) due to a number of factors.
Symmetrical and simple geometric configuration in plan is excellent for earthquake
resistance. The horizontal bands help to increase lateral strength capacity, while the
closely packed wooden frames prevent the spread of diagonal crack, while the closely
spaced vertical members also restrict the diagonal shear and out of plane collapse.
The reduction of mass in the upper storey results in lower earthquake-induced iner-
tia forces at roof level.

Concluding Remarks

The traditional earthquake-resistant systems discussed in the preceding sections fall
within a rich sample of such typologies that have evolved over centuries in some of
the most earthquake-prone regions of the world. These can all be said to belong
within the broad umbrella of confined masonry systems with excellent connections,
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flexibility and ductility, stability, strength and structural integrity. Earthquake resis-
tance is achieved through damping and shock absorption, horizontal tying actions,
reduction of span between supports, enhancing out of plane stability and conse-
quent containment of masonry. Well-constructed samples of these traditional sys-
tems are amongst the best examples of vernacular earthquake-resistant construction
and may be taken up as models for new vernacular constructions in earthquake-prone
areas. Rural housing programmes such as the Pradhan Mantri Awas Yojana (PMAY)
initiative, for example, add huge numbers to the housing stock, involving enormous
fiscal allocations. Aspiring house builders in this owner-driven programme should
be encouraged to construct their houses in these earthquake-resistant technologies,
using locally available materials through the construction of model PMAY houses
in these technologies in district headquarters and by conducting masons’ training
programmes. Traditional housing construction techniques should be brought back
in a significant way. Appropriate research is required to be undertaken to develop
better understanding on critical aspects of the said traditional housing, especially
the quantitative understanding of the earthquake resistance of such housing. These
practices need to be given wider publicity amongst the various stakeholders — home-
owners, NGOs, governments, artisans, financial institutions and contractors.
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Chapter 10

Sustainable Planning Interventions in
Tropical Climate for Urban Heat Island
Mitigation — Case Study of Kolkata

Santanu Bajani and Debashish Das

Abstract Urbanization plays an important role in the development of urban heat
islands (UHI) in urban areas. UHI is a phenomenon where the urban built landscape
shows a higher air temperature conditions than the surrounding hinterland and rural
landscapes. Heat island also shows a lesser fall in temperatures than the adjacent
outskirts and rural areas. The atmospheric concentration of GHGs has led to global
climate change and because of the frequency of heat waves led to heat stress-related
mortality and morbidity in mega high-density and compact cities located in the
tropical and subtropical region of Southeast Asia. It is also observed that the city is
divided into various microclimatic zones, and these zones are always in the process
of continuous change due to unplanned and haphazard growth in urban built form.

In this study, the openness of the urban built form which can be measured by the
sky view factor ratio and calculated by various techniques to find the distribution
pattern in these various microclimatic zones is calculated and analyzed. SVF is the
ratio of the radiation received (or emitted) by a planar surface to the radiation emit-
ted (or received) by the entire hemispheric environment called the sky view factor
or SVF (Watson ID, Johnson GT: Int J Climatol 7:193-197, 1987). The scale of
SVF is ranged between 0 and 1, where SVF is 0 which means sky is fully obstructed
and SVF is 1 which means there are no obstructions. Urban environments appear as
uneven artificial terrains with building materials partly different from those of natu-
ral surfaces. Generally, its strongest development occurs at night when the heat,
stored in the daytime, is released (Landsberg HE: The urban climate. Elsevier, New
York/London, 1981; Oke TR: Boundary layer climates. Methuen Publishers, Lagos,
1987; Wienert U, Kuttler W: Meteorol Z 14(5):677-686, 2005). In Kolkata, narrow
streets and high buildings create deep canyons. This 3D geometrical configuration
plays an important role in regulating long-wave radiation heat loss. Due to the fact
that only a smaller part of the sky is seen from the surface (because of the horizontal
and vertical unevenness of the surface elements), the outgoing long-wave radiation
loss here is more restricted than in rural areas.
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This study outlines the urban built form typology in various microclimatic zones
in Kolkata and its impact on land surface temperature and urban heat island varia-
tions. The chapter analyzes the relationship between the aspects of urban built form
and sustainable planning interventions which are proposed to ameliorate the impact
of urban heat island in Kolkata for improving the quality and usability of outdoor
spaces in terms of human health and sustainable future.

Keywords Sky view factor - Local climatic zones - Land surface temperature -
Urban heat island - Sustainable planning

Introduction

Urban local climate has been dramatically changed by human interactions. Intensive
urbanization has caused impervious surfaces to sprawl (Chatterjee et al. 2019).
Thermally massive structures installed in the cities absorb, store, and reradiate the
extra solar energy per unit area as compared to the green (vegetated) surfaces that
dominate their rural surroundings (Wang et al. 2016). The proportion of latent heat
transfer through evaporation reduces due to the increased surface runoff from the
impervious surfaces of roads, pavements, and buildings (Sodoudi et al. 2015).
Modified urban fabric directly affects the urban climate, unbalanced surface energy
budget, observance of the urban heat island (UHI) effects, and consequently the
effects on microclimate of the city. Tropical cities are reported to be more sensitive
to global warming phenomena (Cutter et al. 2014). In respect of UHI characteris-
tics, the tropical cities are different from the temperate cities which remain warmer
during a larger part of the day throughout the year (Van Hove et al. 2015). It is also
important to note that, in general, the UHI effect is less intense in the tropics com-
pared to that in the midlatitudes and that the cooling effects in a tropical climate are
modulated largely by wetness (Charabi and Bakhit 2011; Ojeh et al. 2016).

The intensity of the UHI depends strongly on the land use and urban parameters
(e.g., built-up ratio, green surface ratio, sky view factor (SVF), etc.) characterizing
the immediate environment obscured by the surroundings of the site of the measure-
ment (Golany 1996; Oke 1987; Unger 2004). Sky view factor (SVF) is an important
component to understand the UHI effects of any urbanized region. SVF can be
simply defined as “a measure of the degree to which the sky is obscured by the
surroundings for a given point” (Grimmond et al. 2001). SVF values are dimension-
less and range between O and 1, representing totally obstructed and open spaces,
respectively (Oke 1988). The air temperature in urban canyons is not dependent
solely on urban and street geometry but is also governed by complex and regional
factors (Bérring et al. 1985).

Local climate zones (LCZ) are defined as regions of uniform surface-air tem-
perature distribution at horizontal scales of 10>~10* m (Stewart and Oke 2009). The
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interaction between the urban surfaces and the atmosphere is governed by the sur-
face heat flux (Dousset and Gourmelon 2003; Stewart et al. 2012). Based on the
characteristic of the urban surface, we used the LCZ classification system proposed
by Stewart and Oke (2012).

Remote sensing, although challenged by the spatial and spectral heterogeneity of
urban environments (Jensen and Cowen 1999; Herold et al. 2005), seems to be an
appropriate source of urban data to support such studies (Donnay et al. 2001).
Reduced sky view factor, replacement of soil cover by concrete/asphalt surfaces,
and emission of a large amount of waste heat from transportation, commercial, resi-
dential, and industrial sectors of all form conditions favorable conditions to the rise
in temperatures over the urban areas as compared to surrounding of rural areas
(Pandey et al. 2012).

The Kolkata Municipal Corporation (KMC) exhibits fast and haphazard urban
expansion in the last decade, in relation with certain thermal behavior owing to
some characteristic features that distinguish it from the other cities. Kolkata belongs
to the tropical savanna climate (“Aw” type as per Koppen’s scheme). This chapter
aims to analyze and evaluate the relationship between various urban surface and
urban built form characteristics by developing various local climate zones in Kolkata
and understanding the urban heat island pattern with respect to sky view factor and
land surface temperatures.

Methodology

The research proposes the study of sky view factor (SVF) and land surface tempera-
ture (LST) variations in different microclimate zones of Kolkata, an organically
evolving, mostly unplanned and densely populated Indian metropolitan city. To
investigate all the selected parameters, a number of methods and techniques have
been used. Existing literature on the said components is studied to identify and cal-
culate the zones or values. Remote sensing and GIS techniques were used during the
analysis stage.

Small subsets from the selected built-up areas have been opted in order to main-
tain the analysis and manage the computational capacity. The spatial dimension of
all the selected areas has the width and length of 100 m. Google Earth images were
also used for creating and editing files. The analysis was done on a typical cool day
of 11th November 2017. A large number of urban parameters with their complex
interrelationships such as urban typology, urban materials, and urban vegetation
that influence the microclimate of urban built environments need to be examined in
order to formulate plans for making climate-resilient cities (Perini and Magliocco,
2014; O’Malley et al. 2015). These factors are mutually and reciprocally affected by
each other in the spatiotemporal context (Ozkeresteci et al. 2003). The parameters
have been assessed and evaluated. A comparison has been made among different
built forms.
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Methods to Identify LCZ

This study employs a microclimatic analysis using WUDAPT (World Urban
Database and Access Portal Tools) methods for Kolkata Municipal Corporation,
India, estimated using Google Earth image, Landsat image, and SAGA GIS to iden-
tify the local climate zones (Figs. 10.1 and 10.2).

The boundary of LCZ has been identified and estimated using Google Earth and
field verification regarding surface structure and surface cover. The specific type has
been assigned to all the LCZ. The climate zones have been identified and catego-
rized as per LCZ classification developed by Stewart and Oke in 2012 (Table 10.1).

Methods to Estimate SVF

SVF consists of a dimensionless value between 0 and 1 obtained as a ratio between
the radiation received by a planar surface and that from the entire hemispheric radi-
ating environment (Watson and Johnson 1987). SVF is calculated on selected loca-
tions by using SVF mapping tool V1.1 developed by Urban Climate Research
Group, University of Szeged, Hungary, and sky view factor calculator software
developed by Fredrik Lindberg and Bjorn Holmer of the University of
Gothenburg, Sweden. The equipment used for collecting SVF photographs is the
Nikon DSLR (D610) camera with the Nikkor fish-eye lens attachment.

workflow Google Earth SAGA
| LoadLS data || CroptoROI | Resample | Resample
| GDAL: Import Clip Grid with 1. grid system further grid syst
| Raster || Polygon | Resampling . Resampling |
 # 1 a1l Project || Supervised
Digitize Load KML || Merge Coorgna:e classification | ............. .
L CCH | OCRImport || Meme || \oncfomation Random Forest :
il | B i | I e (ViGra)

."- Post class
‘. filtering
“ Dorkty Fier
: i
) z
| E:)E?g:tL(KMNI‘-J- bbbbbbbbb ’

Fig. 10.1 Workflow of the LCZ classification in SAGA
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LOCAL CLIMATE ZONE MAP OF KOLKATA
(2010 and 2017)
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| LCZ 3- Compact Low Rise I Lcz 10 - Heavy Industry
o 375 T 15 Kilometers - LCZ 4 - Open High Rise I LCZ B - Scattered Trees
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LCZ 6 - Open Low Rise I Lcz D - Low Plants
LCZ 7 - Lightweight Low Rise LCZ F - Bare Soil or Sand
I Lcz 8 - Large Low Rise B Lcz G - water

Fig. 10.2 Local climate zone map in the year 2010 and 2017

The fish-eye photographs were processed by sky view factor calculator soft-
ware developed by Fredrik Lindberg and Bjorn Holmer of the University of
Gothenburg. Five sequential steps were needed to calculate SVF value from a photo
graph (Fig. 10.4).

Besides fish-eye photographs methods, GIS-based techniques were also used to
calculate SVF, for the same region. For this calculation “SVF mapping tool V1.1”
developed by Urban Climate Research Group, University of Szeged, is used. For the
analysis, we need building polygon in shape (.shp) file format with height field and
point layer for the location from where SVF value is calculated. The output is in
point shape format (Fig. 10.5 and Table 10.2).

Methods to Estimate Land Surface Temperature

The earth surface composed of different materials which arise some complication
for land surface temperature estimation (Qin and Karnieli 1999). LST is one of the
most important parameters in the physical processes of surface energy and water
balance at local through global scales (Brunsell and Gillies 2003; Kustas and
Anderson 2009), and UHI is a consequence of LST.
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Fig. 10.3 Locations of the sample case study areas

Table 10.1 LCZ class and LCZ class Location

locations of sample case LCZ2 Compact mid-rise Jadavpur

study area LCZ3 Compact low rise Abhiritola
LCZ4 Open high rise EM Bypass
LCZ5 Open mid-rise Ruby Park
LCZ6 Open low rise Outskirt Alipur
LCZ7 Lightweight low rise | Chowbaga
LCZ8 Large low rise Garden reach

LST was calculated by applying a structured mathematical algorithm, viz., split-
window algorithm. It uses brightness temperature of two bands of TIR (thermal
infrared) and mean and difference in land surface emissivity for estimating LST of
an area.

Accurate values of LST can be only obtained if surface emissivity is well charac-
terized (Jimenez-Munoz et al. 2012); as a matter of fact, a variation of 0.01 units in
emissivity implies an error of 0.5 K in the temperature. There are alternative option to
estimate emissivity from images, i.e., the TES (Gillespie et al. 1998) and normalized
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Fig. 10.5 Layout of the SVF mapping tool V1.1

difference vegetation index (NDVI) threshold methods (Sobrino et al. 2004); never-
theless, the best approach to mapping emissivity over urban areas is classification-
based (Jimenez-Munoz et al. 2012). In these study, emissivity map was elaborated by
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Table 10.2 SVF values in SVF value in | SVF value in
the selected study area LCZ’s | fish-eye lens | SVF calculator
LCZ2 |0.510 0.795
LCZ3 |0.587 0.765
LCZ4 | 0.736 0.856
LCZ5 |0.725 0.815
LCZ6 |0.621 0.818
LCZ7 |0.546 0.639
LCZ8 | 0.570 0.598
RETRIEVAL OF LAND SURFACE TEMPERATURE
(2010 and 2017)
2010 27
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Fig. 10.6 Retrieval of LST in the year 2010 and 2017

Table 10.3 Variation of LST in the year 2010 and 2017

Year Max temp(°C) Min temp(°C) Mean temp(°C) Standard deviation
2010 34.13 22.59 26.61 1.50
2017 33.81 24.68 28.04 0.96

using NDVI thresholds method, which shows a good working in comparison to a
reference method as the one based on the TISI indices (Becker and Li 1990). Landsat
7 and Landsat 8 images were used for LSE estimation on Universal Transverse
Mercator projection system (datum WGS84, UTM zone N45) and resampled using
the nearest-neighbor algorithm with a pixel size of 30 m (Fig. 10.6, Tables 10.3 and

10.4).
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Table 10.4 Mean LST and LCZ variations within the selected study sample area in the year 2010
and 2017

2010 2017

LCZs Mean LST (°C) Mean LST (°C) LCZs
LCZ2 26.2 28.01 LCZ2
LCZ3 28.23 29.48 LCZ3
LCZ4 24.44 27.58 LCZE
LCZ5 25.07 27.48 LCZ6
LCZ6 26.11 27.43 LCZ6
LCZ7 28.49 28.89 LCZ7
LCZ38 29.36 31.46 LCZ8

Results and Discussion

Evaluation and Validation of Study

Analyzing the related literature and analysis of the data, the evaluation methods for
the relationship between the screen level (air) temperature or UHI intensity (A7)
and SVF were established. The KMC area is mainly characterized by compact urban
built form with concrete road pavements and a high percentage of compact mid-rise
and compact low rise. The microclimate zone was examined using WUDAPT meth-
ods and a variety of meteorological parameters. To validate LCZ, numerous sam-
pling points are compared with the corresponding point on Google Earth images in
the same period. Besides this LST was validated by using local meteorological data
of the same period and the SVF calculated using the two algorithms, one is by using
fish-eye lens and another is GIS-based SVF calculator software.

In the following, the results of some important investigations are summarized.
Estimation of SVF for an entire urban environment in the real world is never an easy
task, for instance, seven sites are selected as the sample area. From these points SVF
values were calculated with both methods resulting in two SVF values for each
point; UHI intensity was calculated and also identified LCZs.

The Relationship Between SVF and LST

Using known surface geometry metrics, a rapid and straight forward method was
used for calculating the SVF in Kolkata. The relationship between LST and SVF is
investigated through statistical correlation analysis. In Fig. 10.7, the scatter plots
represent this relationship between SVF and LST (i.e., x- and y-axis, respectively).
The qualitative analysis of the results reveals a positive relationship between LST
and SVF. SVF values differ because of the varying height of buildings and their
degree of compactness. Compact mid-rise building areas had the minimum SVF
due to their lower base compactness and a low urban canopy layer. From the selected
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Fig. 10.7 Correlation coefficient between LST and SVF in photographic method and GIS method
(2017)

seven-sample area, the SVF value is retrieved, and the ranges are within 0.510-
0.736 (fish-eye photo), which corresponds to the old dense urban core comprising
more values, and the function trend decreases significantly. Within the sample sites,
the maximum SVF value of 0.736 and 0.856 is found at Open high rise as per pho-
tographic calculation method and GIS calculation method, respectively. There are
some variations on SVF values in photographic and GIS calculation method because
of the presence of vegetation cover and overhead urban facilities (i.e., electric posts,
cables, hoardings, etc.). In GIS calculation methods, these facilities are ignored.

Figure 10.7 shows the relationship between SVF and LST of 2017 in both pho-
tographic and GIS methods. The correlation value is slightly stronger in GIS meth-
ods (R? = 0.7092) than the SVF value of the photographic method (R? = 0.6218). In
contrast with this, the compact mid-rise and compact low-rise built-up area consists
of less SVF value. The deciduous leaf cover is most likely responsible for the unusu-
ally low mean SVF value. This relationship reveals that open urban building envi-
ronment received a greater amount of solar energy and shading effect through the
trees could reduce the solar exposure, which would eventually result in a cooler
environment at a diurnal scale. The urban thermal heterogeneity in the large low-
rise urban environment consists of lower SVF (0.598) value but absorbs more tem-
perature (31.34 °C) due to mainly lower green cover and metal roof. Hence, as
per analysis, the open building environment was cooler than that in compact build-
ing areas.

The Relationship Between LST and LCZ

The distinctive LST patterns are associated with the thermal characteristics of the
land cover types (Lu and Weng 2007 and Lo 1997). The analysis herein is based on
the assumption that individual LCZs should demonstrate certain features typical of
a given LST regime. LST fields were overlaid with LCZs, and typical LSTs were
calculated for each zone. Differences between mean LCZ temperatures were evalu-
ated by one-way analysis of variance.
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Kolkata is highly urbanized with large areas classified as built-up LCZs accord-
ing to the LCZ maps. Downtown areas of Kolkata Municipality, especially north and
center part, are extremely dense and compact and are mainly classified into LCZs 2,
3,5, 6,7, and 8 which show the potential high UHI intensity. There is no obvious
gap between the downtown area and the suburbs, representing the high urbanization
and a large area of potential UHI distribution. However, the samples in some classes
such as LCZs 1,4, 5, and 7 and B and E only have a few pixels. The LST map identi-
fies hot areas in the downtown areas in the southwest and north of Kolkata. It is also
noted that large areas of high temperature occurred in the east Kolkata, over Dhapa.
From Table 10.5, it can be observed that there is a large LST variation across LCZ
classes. In particular, LCZ 8 (large low rise) has the highest LST among the built-up
LCZs. From Fig. 10.8 it’s observed that LCZ E (rock or paved cover) has the highest
LST among the land covering LCZs. There is a declining trend of LST from LCZ 3
to LCZ 6; this may be due to the complex and diverse urban morphology of these
LCZs in Kolkata, resulting in great temperature differences within the LCZ classes.
Some of the LCZ E in Kolkata represents the port and areas built up with concrete
and steel, so they may have similar thermal characteristics with the built-up LCZs.
LCZ G (Water) has the lowest LST among all the LCZs (Table 10.6).

The Relationship Between SVF and LCZ

Kolkata has a high building density with a moderate green cover and many low-rise
buildings. Around 60% area is covered by compact mid-rise (LCZ 2) and compact
low rise (LCZ 3). LST is strongly related to the solar access of a surface. The sur-
faces of the densest areas warm more slowly, given the presence of buildings and
obstacle shadows. Despite the differences among the results, one of the advantages
of SVF analysis is the possibility to obtain a general view of an urban area in oppo-
sition to an actual analysis. Regarding the results of this research, by analyzing the
existing morphologies in some selected place of Kolkata, the average sky view fac-
tors were shown in Table 10.1.

Compact mid-rise and compact low rise have the lowest SVF values, indicating
the denser urban morphology and lower height-width ratio with respect to open low
rise and open mid-rise. Compact high rise (LCZ 1) is observed in the eastern part of
the city with some scattered patches. Kolkata is characterized by mainly moderate
SVF values. The increased building height greatly increases the surface roughness
over the cities, thereby enhancing the frictional drag against the flow of wind and
affecting UHL

Conclusion and Recommendations

Climate modifications at the local level are the most familiar influences caused by
land use/land cover changes due to urbanization. Very often, temperatures over the
central parts of a city are found to be significantly higher than those in the
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Table 10.5 Temperature map as per selected LCZ (2017)

Actual view from Temperature range

LCcz Google Earth in different LCZs

Temperature scale

LCz2

Compact mid-rise

2468 °C
LCZ3

Compact low rise

LCZ 4
Open high rise

LCZ5

Open mid-rise

LCzZ 6

Open low rise

LCZ7

Lightweight low

Tise 233.82°C

LCZ 8

Large low rise
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Mean temperature distribution over LCZs
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Fig. 10.8 Mean temperature distribution over LCZs (2017)
Table 10.6 Mean LST LCZs | MeanLST (°C)2010 |Mean LST (°C)2017
var1at10n§ as per LCZ LCZ1 2687 28.15
category in the year 2010 and
2017 LCZ2 |27.06 28.40
LCzZ3 |27.39 28.28
LCZ4 |26.76 27.79
LCZ5 |26.10 27.82
LCZ6 |26.32 27.56
LCZ7 |28.64 29.29
LCZ8 |28.92 30.03
LCZ9 |26.02 27.15
LCZ 10 |28.25 30.56
LCZA |- -
LCZB 2493 25.88
LCZC |2556 26.26
LCZD |25.43 27.15
LCZE |28.05 30.36
LCZF |2597 26.25
LCZG |24.84 26.04




180 S. Bajani and D. Das

surrounding rural areas, giving rise to what is popularly known as “urban heat
island.” Land surface temperature estimation through thermal remote sensing is a
very effective technique to understand the thermal capacity and response of differ-
ent objects on the earth surface.

In this study distribution of LST and its variability gives an idea about the surface
urban heat island generation in Kolkata. Moreover, the location of hotspots in the
KMC area gives very close observation of those buildings which have a high ther-
mal capacity. From the ground verification and analyzing the Google Earth images,
it is clear that metal-roofed old houses and extended flat-roofed buildings are the
major hotspots in Kolkata.

For minimization of surface temperature, the cool roof should be introduced in
the urban hotspot area. The cool roofs have high solar reflectance as well as high
emittance. Together, these properties help roofs to absorb less heat and stay up to
50-60 °F (28-33 °C) during peak summer weather.

The sky view factor is a parameter that influences many analyses, such as acous-
tics, thermic, ventilation, and solar radiation (Cheng 2010). For this reason, it can be
emphasized the relevance of understanding the theoretical concepts and relation-
ships among the variables involved in the subject of SVF in order to analyze it with
more precisely, combining both hypothetical models and existing areas which pres-
ent multiple types of obstruction.

Additionally, due to the low SVF in urban centers, a shadow effect can occur,
which actually results in urban cooling especially during periods of low sun angle
in the early morning. Due to these discrepancies, great care must be taken to not
associate low SVF values directly with high levels of urban heating, even though
some studies have found a correlation between SVF and urban air temperatures
(Svensson 2004). Instead, a comprehensive approach which analyzes a range of
additional factors such as albedo, heat capacity, surface emissivity, and surface
roughness in tandem with SVF values would be more appropriate for accurately
evaluating the magnitude of the UHI effect. The study considers the impact of build-
ing geometry on the urban microclimate. Other determinants, such as vegetation,
topography, anthropogenic heat release, and transportation-related heat fluxes, are
expected to reveal more comprehensive understanding in future works. From the
comparative study of 2010 and 2017 of building and the urban environments,
microclimate study of urban built form is one of the most important approaches
toward planning for climate-resilient cities alongside experimenting with mitigation
strategies.
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Chapter 11 )
Factors Leading to Disposal of Toxic
and Hazardous Sacred Waste and Its

Effect on Urban River Contamination:
Case of Adi Ganga, Kolkata, India

Check for
updates

Srijita Chakrabarty

Abstract Urban rivers are very crucial for any city and often have to bear the bur-
den of pollution and various other discharges from its catchment area. There are
many such waste streams which flow into urban rivers, out of which one is that of
sacred waste. It is the waste generated out of worship or puja offerings, mostly from
Hindu ritual practices. In Hinduism, rivers are treated as gods and nature is given
high respect. In fact, that is the reason that the largest and the national river of India,
Ganga, is referred to as mother, but strangely enough it is one of the five most pol-
luted rivers in the world. It is this conflict that forms the basis of the research. For
this research, Adi Ganga is chosen which is considered as the original flow of the
Ganga to the Bay of Bengal as it flows past Kolkata. However, with time, this chan-
nel became more of a gutter, and the main flow of the Ganga is now the Hooghly by
Kolkata. In spite of this, Adi Ganga is still considered extremely holy, and all the
rituals associated with Ganga is still being performed here. Now, the sacred waste
has few toxic and hazardous components, and this research tries to explain the fac-
tors leading to disposal of toxic and hazardous sacred waste disposal.

To study this, case study approach was decided upon with three sub-cases. The
sites were chosen such that basic characteristics remain same but the scale varies.
From the literature two main factors came up — individual or internal and situational
or external factors. While there are other factors in play, the most prevalent individual
factor for Site A is noticed to be values and personal norms, while for Site B and Site
C, the most prevalent individual factor is (lack of) knowledge. The most prevalent
situational factor for all the sites was found to be subjective norm. As an outcome of
the research, the recommendations are to consider sacred waste as a separate waste
stream for policy framework, subsidise eco-friendly paints, provide alternative options
before banning plastic, and raise awareness regarding environment, amongst others.
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Abbreviations
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KMC Kolkata Municipal Corporation
WBPCB  West Bengal Pollution Control Board
CPCB Central Pollution Control Board

General Phrases and Their Description

Ganga/Ganges River Ganga

Gangajal Water of River Ganga

Hooghly/Hugli/Baro River Hooghly; as River Ganga is known in West Bengal from

Ganga Farakka down south to the Bay of Bengal

Nullah Canal

Tolly’s Nullah Often synonymously referred to Adi Ganga

Calcutta Old name for the city of Kolkata

Ghat Steps leading to river or any waterbody which forms the interface
between land and water and people can directly access the waterbody
at such places

Puja Worship; usually refers to the Hindu practices of worship

Durga puja The biggest Hindu festival of Bengal, usually held in the month of
September or October, encompasses the worship of Goddess Durga
along with her two sons and two daughters. The Goddess is
envisioned as a woman coming back to her maiden home with her
children for the annual vacation, and this sentiment gives this festival
the human touch and is celebrated by people from all religions and
communities, though the actual worship by means of mantras and
shlokas is carried out only by the Hindus. The main duration of the
festival is 5 days though the festivities often last longer. This happens
at community levels and also in individual homes, but the scale of the
former is larger

Lakshmi puja Worship of Goddess Lakshmi, goddess of wealth and prosperity

and daughter of Durga, usually held in September or October after
the Durga puja and on all Thursdays in individual homes. This
happens in individual homes and also at community levels, but
the number of such pujas happening at the community level is
relatively lower

Saraswati puja

Worship of Goddess Saraswati, goddess of knowledge and daughter
of Durga, usually held in February in individual homes and
educational institutions and at community levels

Chhat puja

Worship happens by a waterbody, mostly Ganga where available.
Women from the Indian state of Bihar or ancestry mostly
conduct this

Sradhha

Ritual performed usually by the eldest son to free the soul of the dead
and help it attain salvation or moksha; happens around 10-15 days
after the death of the individual based on the caste and community

Mandir

Temple
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Introduction

Rivers play a key role in defining a place while maintaining its relationship with
nature at the same time. Sadly, urban rivers have often been abused and underval-
ued, often overlooking their importance in urban health systems, aesthetics and the
community assets these rivers are (Beatley 2013). Rivers are considered as life-
givers and given the stature of gods and goddesses and are not seen merely as water-
bodies in the Indian culture (Sadhguru 2017).

Sixty three percent of the urban sewage flowing into rivers (some 62 billion litres
a day) is untreated according to reports from India’s Central Pollution Control
Board. Moreover, riverbanks, floodplains and wetlands have been claimed over time
by slums, infrastructure, offices and housing developments, which have narrowed
natural river channels and distorted their flow, thereby reducing the ability of India’s
rivers to buffer flooding to a great extent. This has in turn taken a toll on biodiver-
sity. The cost of this abuse has mounted over years. A recent study linked increasing
cases of typhoid, diarrhoea and hepatitis in New Delhi to severe pollution in the
urban river flowing past the city, River Yamuna, which is the main source of drink-
ing water for New Delhi. Large stretches of the Yamuna, as well as other urban
rivers of Indian metro cities like Mumbai’s Mithi and Ulhas rivers and Chennai’s
Cooum, are considered dead zones, with too low oxygen levels to support most fish
life. (Chandrashekhar 2018) India’s rivers and mostly urban rivers are facing a
severe crisis, and something really needs to be done before things go completely out
of hand.

Being the longest and the second greatest river by water discharge in the world
and the national river of India, the Ganga was ranked amongst the five most polluted
rivers of the world in 2007 (Rai 2013). River Ganges, also known as the Ganga, has
been an inseparable part of India and her people since time immemorial with this
river basin sustaining more than 40% of the country’s population. The relationship
of the people with the river, seen as one of the most important facets of Hindu rites
and rituals like religious bathing, offerings, cremations, etc., is witnessed mostly in
the ghats or the stepped landings at the land-water interface. With increasing urban-
isation and rise in population, the Ganga has witnessed an alarming increase in its
levels of pollution. To address the same, the Ganga Action Plan (GAP) was launched
in 1985 by the Government of India with the cleaning of the river as its main objec-
tive. This was not very successful and had negligible public participation. GAP was
later followed by the National Ganga River Basin Project with the same objective,
launched in 2011 and funded by the World Bank. (Das and Tamminga 2012)

According to Hindu mythology, Ganga is worshipped as a goddess, and with this
river, there are many myths and beliefs associated which make the river a means of
attaining salvation. The article mentions that many other religions and cultures like
the ancient Greeks, medieval Christians and a Jewish scholar named Josephus also
believed the Ganga to be the first river of Eden, stating its universal importance.
Ganga has been equally respected in the Muslim community as well. The Mughal
King Akbar is said to have high values towards the Ganga water for its power, being
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considered to bring immortality, and used only this water for drinking. (Sampat
2009)

Apparently some studies show that there may be some scientific facts which
account for the religious basis that this river has purifying powers. All rivers inher-
ently have a cleansing mechanism which depend a lot on factors like dissolved
oxygen (DO), biological oxygen demand (BOD), etc., but it has been revealed in a
study that the decomposition rate of organic waste is 15-25 times faster in the
Ganges than other rivers and the monsoon rains also helps in flushing away the
waste. However, with growing population and industrial growth, the pressure on the
Ganga is growing, and the river carries nearly 27 tonnes of sedimentation per hect-
are per year, while the amount is 8 tonnes per hectare for the Nile and 13 for the
Amazon. This huge load often leads to change in the course of the river, largest sedi-
mentation happening towards the mouth of the river in the Indian state of West
Bengal and also floods during monsoons. (Sampat 2009)

The Adi Ganga, also known as Tolly’s Nullah in some parts, is an important tidal
creek draining into the river Hoogly from the left in the vicinity of the city of
Kolkata. One important factor which affects the drainage potential is the effect of
tides, which creates a fluvial phenomenon, “tidal bore,” consisting of the head wave
of the advancing tide at the junction of the estuary and the river, often exceeding
2.1 m in height. The difference between the highest point of high water in the rainy
season to the lowest point of low water in the dry season is reported to be more than
6 m. (Government of West Bengal 2016) This leads to the “sarasarir baan” in the
canal during the month of Bhadro (monsoon) leading to local flooding every year.
Navigable till the first half of the twentieth century, Adi Ganga has been reduced to
a mere drain heading to fast extinction (Deb Sarkar 2017).

According to historians and river experts, Adi Ganga was the main channel of the
Ganga flowing into the sea till the Hooghly became the main one much later.
William Tolly in the 1770s supervised the dredging of Adi Ganga making it a vital
link between the Ganga, that is, Hooghly to the west and Vidyadhari to the east, that
eventually flows through the Sundarbans into the Bay of Bengal. Encroachments
and multivarious human activities along the banks of Adi Ganga have made the river
to disappear in certain stretches. Central agency has been appointed to trace the
original course of Adi Ganga. (Times News Network 2017)

In the last decade, the city has lost 53% of its wetlands and Adi Ganga, which is
the main river flowing through the city in a severe state with untreated sewage and
solid waste. The rejuvenation of the link between Adi Ganga and the wetlands has
thus been highlighted with utmost importance to make Kolkata resilient to flood
(South Asian Forum for Environment 2017). Even though issues are being addressed
locally and also with the help of action plans, a more holistic approach needs to be
taken at the policy level which would make the city resilient and sustainable in the
long run. The existing canals and drainage channels are addressed to be improved,
interlinked along with improvement of internal drainage network as per Vision 2025
(Kolkata Metropolitan Development Authority 2005). A more long-term integrated
plan is very important keeping in mind the global climate change. However, in India
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much work is yet to be done and implemented coherently. This brings forth the
importance of Adi Ganga as an important urban river in the heart of Kolkata.

Banks of rivers or waterbodies hold great significance for rituals as most of these
rituals are conducted there, and the authors note that religious rituals form one of the
causes of degradation due to increase in pollution of such waterbodies along with
various other causes like dumping of domestic, hospital and industrial waste and
along with domestic activities like bathing and washing (Billore and Dandawate
2015; Giripunje et al. 2014; Bhattacharya et al. 2014; Das et al. 2012; Bhatnagar
et al. 2016; Bhatnagar and Sangwan 2009; VishnuRadhan et al. 2017; Shrivastava
et al. 2011; Watkar and Barbate 2014; Haseena et al. 2017; Dana Gopal et al. 2014).
The once main channel of Bhagirathi, as the Ganga is called in West Bengal, is now
reduced to a black gutter stretching 75 Km., dumping polluted water into the
Hoogly — the main course of the Ganga that now flows by Kolkata. The garbage-
choked old river has been the source of malaria, dengue and cholera. Dredging and
other measures have been taken but with no proper impact. Adi Ganga restoration
has been included under the National Ganga River Basin Project under the central
government. (Mitra 2017) The National Green Tribunal in October 2015 had
directed the state authorities to remove the unauthorised structures from the banks
of the canal within 2 weeks. Factories and godowns along the banks also release the
effluents directly into the water. (Government of India 2015) There are other reports
which could not prove the miraculous power of the river but that has not stopped the
people from taking a dip in the holy sites (Rai 2013).

The conflict between the concept of purity that Ganga personifies and the actual
pollution of the river is amusing as people do not tend to perceive the pollution and
continue considering the river as pure and hence go on with their ritual rites and
offering to the gods and to the river goddess herself. In the scientific world, purity
of a water is judged by its water quality and pollution levels, whereas to the believ-
ers, the degraded state of the river does not stop them from continuing their rituals
(Alley 1994), which is harming the river (Billore and Dandawate 2015; Giripunje
et al. 2014; Bhattacharya et al. 2014; Das et al. 2012; Bhatnagar et al. 2016;
VishnuRadhan et al. 2017; Shrivastava et al. 2011; Watkar and Barbate 2014) and is
also harmful to the people as the river is highly degraded. Reports mention that dur-
ing the cholera plague in Bengal, the disease was imported to Kolkata by pilgrims
and bathing in the impure watercourse of Tolly’s Nullah, associated with the puja
rituals of Kalighat temple, aggravated that (The British Medical Journal 1905). In
the older days, desecration of a river was perhaps one of the greatest crimes, and
now despite knowing the consequences of pollution, most of the people are hardly
taking any heed about the ecological system, and with this situation, the policy-
makers have to address the concern tactfully as the spiritual role of this river is
impossible to overlook (Rai 2013).

The main objective of the research for this chapter was to understand and explain
the factors that lead to disposal of toxic and hazardous sacred waste in urban rivers,
considering the case of Adi Ganga, mainly in the stretch around Kalighat, Kolkata.
Why people contribute to the river pollution, knowingly or unknowingly, has been
the primary interest here. The research also tries to understand what are the toxic
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components in sacred waste and what influences the usage of such components and
whether it is mandated in the scriptures, led by belief systems, made commercialised
by the sellers and the market or influenced by the users themselves and their behav-
iours. Itis also to be noted that while literature mentions about various waste streams
affecting urban rivers, like industrial or domestic waste along with religious rituals
(Billore and Dandawate 2015; Giripunje et al. 2014; Bhattacharya et al. 2014; Das
et al. 2012; Bhatnagar et al. 2016; Bhatnagar and Sangwan 2009; VishnuRadhan
et al. 2017; Shrivastava et al. 2011; Watkar and Barbate 2014; Haseena et al. 2017;
Dana Gopal et al. 2014), this research focuses only on the religious activities and the
sacred waste they generate as the author could not come across any concrete policy
framework aimed only to cater this kind of waste stream.

The literature mentions two main types of factors that work behind whether a
person will do a pro-environmental action or not, and these are broadly categorised
as individual or internal factors and situational or external factors (Gatersleben et al.
2014; Gaspar 2013; Joshi and Rahman 2015; Krajhanzl 2010; Steg et al. 2014). This
research attempts to understand those in detail as per the case in concern.

It also needs to be noted here that the urban river contamination basically refers
to the types of contaminants produced by sacred waste rather than the water quality
in this context because in a flowing waterbody subject to tidal effects, it is very
difficult to practically segregate out the changes in water quality only due to a cer-
tain type of waste stream. However, water quality data can surely add to the knowl-
edge at a higher level to note the changes over time for observing an overall
improvement.

Significance of the Study

The research is significant from the viewpoint of both — the professional and the
academia. The concept of sacredness is from religious and cultural side, whereas the
contamination and pollution are a burning issue based on scientific measurements
and waste is studied as both a sociological issue and also from the scientific aspect,
but very little has been done on all the aspects together. Thus, this research surely
has a unique viewpoint having a holistic explanation of how cultural and religious
beliefs relate to the environment and hopes to have a different angle at the overall
situation. This will enrich the academic side, and hopefully, the professionals can
get a takeaway and look for better workable solutions as well.

This is applicable to all rivers in India; the added sentiment in this case is the
holiness of the river and hence the specific rituals meant for Ganga. As per Hinduism,
water of the river Ganga is considered holy and is used for ceremonial rites and dips
and also for disposing off the wastes from the rites along with immersion of idols.
Heritage structures along the canal, like the bathing ghat in Kalighat stretch (Kolkata
Municipal Corporation 2009), along with informal settlement with open sewerage
of nearly 3000 people on both banks, make the situation more critical to address.
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Thus, the ecology of the river is directly influenced by the society, which in turn
affects the society back (Sutton and Anderson 2010).

Currently, a fully dedicated restoration project aimed at the Adi Ganga is not
known and available in the public domain apart from overview on a few dredging
and beautification projects under the national Clean Ganga Mission which includes
Ganga and all its tributaries and channels. This research can be considered as a pilot
study before generalising the research to the entire Ganga river basin and can also
be extended to all waterbodies in India in general, as many forums talk about the
Ganga pollution and management practices associated with it.

From the academic perspective, this research will help in addressing the policy
gaps and the measures to be undertaken in similar contexts. Policies are often
implemented in a top-down manner and often lack grass-roots involvement.
Identification of the source of the toxic components as mentioned later ahead in the
chapter, from other studies (Giripunje et al. 2014; Bhattacharya et al. 2014; Das
et al. 2012; VishnuRadhan et al. 2017; Shrivastava et al. 2011; Haseena et al. 2017;
Dana Gopal et al. 2014), will help in identifying gaps in the procedure and could
help policy-makers address the cause at the root, thus bringing out more workable
solutions by bottom-up approach for better management of urban blue infrastruc-
ture, which is immensely crucial considering the evergrowing urban population.
Understanding why people do harm to the environment consciously or uncon-
sciously based on the literature (Gatersleben et al. 2014; Gaspar 2013; Joshi and
Rahman 2015; Krajhanzl 2010; Steg et al. 2014) that this research is based on will
help address the policy gaps.

Moreover, in 2018, 55% of the world’s population resides in urban areas, which
is projected to go up to 68% by 2050. India along with China and Nigeria is slated
to account for 35% of this growth in world population between 2018 and 2050.
(United Nations 2018) Currently, India being the second most populous country in
the world, this particular kind of waste stream cannot be overlooked with regard to
urban rivers. The issue becomes more significant as 79.8% of India’s population
consists of practising Hindus as per the last census (Government of India 2011).

Being an urban river, Adi Ganga has multi-faceted links to the overall ecology in
the city region and beyond. Due to time limitation, the focus of this research was on
the Kalighat stretch, with Kalighat as the central site, one upstream and another
downstream of Kalighat, as this entire stretch is right in the heart of the city, is a
multi-functional and multi-cultural area, with tourism potential and also houses one
of the most powerful Hindu temples. Sites for the research have been chosen based
on varying density of temples along this river as described in detail later; the entire
stretch could not be studied thoroughly due to time constraints. Effects of urbanisa-
tion, economy and direct politics were not taken into account to limit the scope for
this study. Even though there may be many causes and dimensions to this, the focus
of this study was kept on the sacred or holy waste because sewerage, informal settle-
ments and many of the other factors probably need more of direct policy-level inter-
ventions to begin with, whereas understanding people’s behaviour may probably
help bring a positive change from the grass-roots levels and at the source.
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Understanding the Urban River

This section discusses the concepts, theories and perspectives that portray the rela-
tionship between sacred waste and urban river contamination and attempts to link
them. This eventually laid the basis for the final data collection, analysis, conclu-
sions and recommendations of this research. Several perspectives had been studied
which provided the concepts and the basis of this research. The conceptual frame-
work for this research is presented at the end of this section.

Sacred Waste
Defining Sacred Waste

The term sacred is a concept that comes with its own set of peculiar logic, under-
standing and belief system. It is a fundamental structure seen in human culture in
some form or the other irrespective of a specific place and time and can take various
forms like pilgrimage, fasting, meditation, etc. Such forms of religious behaviour
are culturally based on the idea to keep one’s physical self separate from the daily
mundane routine social life. The logic behind sacred characteristics of traditional
practices and activities cannot often be explained by conceptual framework of reli-
gious traditions themselves but need a different perspective altogether. (Anttonen
2000) There are multiple schools of thought towards explanation of sacred, and as
mentioned by Anttonen (2000, p. 272), “the sacred is comprehended as numen, a
dynamic force that manifests itself in feelings of religious awe, in inexplicable sen-
timents of horror and dread, on the one hand, of overwhelming ecstasy and fascina-
tion, on the other” as followed by the phenomenologists.

Sacred is often seen as an element as experienced by a religious person and can
be defined as a subjective mind’s state of feeling determined by its distinctive behav-
ioural rules and is also open to public observation. By explaining sacred in this
methodological way, the reason as to why people behave in a certain way with
regard to the environment can also be understood. However, the concept of treating
sacredness as an emotion as put forwards by phenomenologists is often criticised on
anthropological and philosophical grounds. Sacred is also seen as a form of value
based on religious, social or ethnic groups which creates cognitive boundaries dis-
tinguishing it as unique. Symbolic representations and rituals undertaken by the
members of the community enhancing their sense of integration that often go beyond
individual consciousness may also be termed as sacred. The author also notes that
sacred and ritual are often treated as analogous and become part of cultural prac-
tices. Thus, sacred can be seen as an individual quality holding collective meaning,
often having culture-specific references to the concept of God or to higher principles
of life like equality, freedom, love, etc. as in the case of nontheological concepts.



11 Factors Leading to Disposal of Toxic and Hazardous Sacred Waste and Its Effect... 191

Cultural myths, forms of rituals and collective life values hold much importance in
understanding what sacred is. (Anttonen 2000) With regard to this, ritual refers to a
standardised set of behaviour or custom, usually involving religion, and may be
irrational as well, though not always. Rituals or acts for doing sacred things can have
two positive characteristics — the respect and the attitude with which the rituals are
carried out form the basis of sacredness and also that the actions are symbolic and
not intrinsic. However, it is to be noted that ritual is a religious action in its primary
sense, whereas similar actions and expressions of feeling not restricted to religious
settings are usually termed as ceremonial. (Goody 1961)

Discarded or excess matter is referred to as waste in simple terms. However,
there are several emotions that waste can provoke supported by more complicated
meanings. While rubbish, litter, etc. usually refers to everyday life by-products,
waste can also mean medical waste, nuclear waste, etc. with a different paradigm
altogether. The author mentions that people do not really like seeing waste in the
open and like to maintain a distinction of public and private with regard to waste,
making most of the waste management practices functioning outside of normal
sight. Waste education and practices also has meaning and can impart a sense of
sacred or virtue when making it into a habit or order. Another aspect is the absence
of guilt when people do not abide by the waste management norms laid down by the
municipality and they keep doing that. Thus, waste is very much linked to habit and
sensibilities and the sense of being by means of rituals. By proper waste education
campaigns and awareness, cultivating a waste ethos can help in taking the responsi-
bilities and of dealing with waste beyond disgust or moral duty. (Hawkins 2006)

Also scholars have pointed out that a thing sacred by itself might not hold a spe-
cial meaning but, when attached to the other ideologies and context, embodies the
idea of sacred (Anttonen 2000). For example, the rubble of Ground Zero hold spe-
cial meaning to the families of the bereaved even though it is waste otherwise.
Similarly, the heaps of flowers offered as tributes to Princess Diana at royal sites,
spirit houses of Thailand, tattered items retrieved after the tsunami in Japan, holy
statues from abandoned churches of Belgium can all be depicted as sacred waste.
There are many such cases which have religious, emotional or moral references
while being leftovers without apparent significant value at the same time which
makes the subject little difficult to perceive for others and often a reason for con-
flicts. Thus creating a general idea about sacred waste can bring out the significance
of such wastes and help bring out the true meaning out of the same. Probably due to
this lack of ambiguity in defining and lack of meaning of waste, the production of
waste has not received much attention in religious studies. A better understanding of
the meaning of the waste generated in such cases of rituals will help address the
outcomes and also the various other dimensions linked with it. Thus special treat-
ment is needed for dealing with sacred waste as it is linked with attachment value,
and irrespective of materials or origin, it may be preserved or be ritually neutralised.
The author also points out the example of sacred waste being regularly produced
during Eucharist ritual performances and mentions that a certain protocol needs to
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be followed in such cases. She also mentions that proper attention needs to be given
for dealing with such waste not only for the sentimental reason but also because
inappropriate treatment may lead to severe consequences due to the materials used
and their effects. (Stengs 2014)

Religious practitioners consider that the waste generated out of religious prac-
tices is of a special category as it contains spiritual energy and the disposal of the
same is also part of the ritual, leading to a mixed opinion on public health, environ-
mental consciousness and spiritual contamination as this type of waste is usually
not considered waste but rather as offering which is purifying by itself (Wirtz 2009).
While other scholars have stated that sacred is derived out of consciousness and
termed more or less pure, the author also asserts that even though an object is mani-
fested as sacred, it still continues to be what it is, like a sacred stone is still a stone
though it can hold a sacred meaning to the believers and there lies the paradox
between sacred and profane (Rennie 2007).

The above research materials in turn lead to importance of culture and its influ-
ence of prescribing what is considered sacred and what is not and in what cultural
views. The word culture was established in English by Tylor in 1871 though it did
not find a proper place in a dictionary right at that point of time (Kroeber and
Kluckhohn 1952). Culture, however, can be put forwards as a manifestation of all
the combined social habits of a community, the way individual habits affect the
community and outcome of such activities. Culture, essentially, is an amalgamation
of all such ideas and behaviours of the people constituting the society which have
been acquired by imitating or through instructions. It is this complex system of
traditional behaviour, developed by the human beings, that is being learnt by the
successive generations and is often characterised by the society or groups of it, time
period and also geographical area. (Brumann 1999) Kroeber and Kluckhohn (1952,
p. 181) gave one of the earliest definitions of culture: “culture consists of patterns,
explicit and implicit, of and for behaviour acquired and transmitted by symbols,
constituting the distinctive achievements of human groups, including their embodi-
ments in artifacts; the essential core of culture consists of traditional (i.e., histori-
cally derived and selected) ideas and especially their attached values”. This complex
system of ideas and its attached values have been compared to an onion and its
layers; deeper values being more stable and being passed down the generations
(Enserink et al. 2007). According to Keesing (1974, p. 75), “cultures are systems (of
socially transmitted behaviour patterns) that serve to relate human communities to
their ecological settings. These ways-of-life-of communities include technologies
and modes of economic organization, settlement patterns, modes of social grouping
and political organization, religious beliefs and practices, and so on”. It is also noted
that culture is often brought down to and linked with the customs and way of life of
the people (Keesing 1974). To summarise, “the ‘cultural’ aspect refers to shared
ways of thinking and acting (ideas, values, beliefs, behaviours), which differ from
one culture to another and even within cultures” (Cliff et al. 2009, p. 3).
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Sacred Geography

Perception is influenced by knowledge, which in this respect reflect to the tradi-
tional and cultural knowledge. In this research, the cultural perception is tied to the
human-nature relationship, which is gathered into a form of local knowledge. The
cultural perception, which this research is aiming to draw direct link with, is how
human treat the environment using their indigenous knowledge or perhaps lack of
the same. These perceptions are based on earlier historical experiences, which later
gets formulated into the mentioned forms of knowledge. This knowledge is not
scientific but indigenous, related to context of the local condition, which at the same
time concerns about the ecology. The forms of this knowledge are categorised into
resources management practices, internalisation (rituals and myth), worldviews and
values, artefacts, five senses wisdoms (Berkes et al. 2000).

Land has often been linked with traditions, culture and spiritual significance and
norms which have been passed down from generations to generations. For example,
the Australian aboriginals worshipped rocks, and those in turn made the place sig-
nificant and sacred. (Berkes 2012) Similar associations happen in Hinduism as well.

Locative strand is one of the oldest strands of Hinduism where the ritual tradi-
tions are associated with geographical place, like top of hills, confluences of rivers,
etc. In such cases, the place itself becomes significant and sacred. In the wider per-
spective of Hindu tradition, such places of traditional significance, mostly the ones
associated with water, are often called tirthas, pilgrimage to a tirtha is one of the
most sacred and prominent aspects of Hindu religious life. The flow of life from
birth to death is compared to the river, while reaching the other end of the river is
analogous to the goal of the spiritual traveller. Likewise, the Vedas gives two images
of crossing the river. The universe is considered to be three-storied with heaven
being the topmost level, atmosphere in the middle and the earth in the lowest level.
One transcends from the earth to the heaven or from heaven to earth in the case of
the Gods. The atmosphere in between is often visualised as a vast expanse of river
connecting the heaven and the earth. For the second image, Hinduism considers that
rivers originate in the heaven, flow past the atmosphere and finally come down on
the earth. Rivers thus being the connection between the heaven and the earth are
considered sacred. The word tirtha means a bathing place or even a passage or path.
The word in present context primarily means such holy places of pilgrimage which
connect with the gods and goddesses and is a living embodiment of the sacred geog-
raphy of India attracting countless number of pilgrims. In one sense, each temple
can be considered as a tirtha. The main seven rivers of India believed to be released
from the heaven by the God Indra are identified with the heavenly drink of Soma
and is considered to be nourishing and purifying, Ganga being the foremost of all.
(Eck 1981) There are many such tirthas, and deserving special mention are 10
jyotirlingas for God Shiva and 51 Shakti Peethas for the goddess (Natarajan 2013);
Kalighat temple or Kalitirtha being of the 51 Shakti Peethas is one of the most
sacred pilgrimages in Hinduism (McDermott 2011). The Ganga flowing by this area
makes this geographical setting all the more sacred.
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Such physical aspects of nature, which can be certain mountains, rivers, water-
bodies, etc. that hold special sacred meaning based on spiritual or cultural context,
represent sacred geography, and sacred waste is mostly generated in such locations
as offerings are made here (Berkes 2012). So essentially, sacred geography is where
sacred waste is most likely to be found.

As put forwards by Sutton and Anderson (2010, p. 3), “Ecology is the study of
the interaction between living things and their environment. Human ecology is the
study of the relationships and interactions amongst humans, their biology, their cul-
tures, and their physical environments”. The author also notes that religion often
being linked to economics directly or indirectly can be treated as part of environ-
mental adaptation. How things are perceived and cognition of the same form an
integral part of this adaptation. Ritual management can be considered as a passive
method of environmental control where these rituals and customs passed down for
generations contribute to resource management, even when it was not the original
intent. Ownership in such cases may work as a conservation technique. The tragedy
of the commons as coined by Hardin (Hardin 1968) is of utmost importance here.
This happens when a common resource faces overexploitation unintentionally look-
ing at the short-term gain overlooking the long-term return leading to unregulated
use. This way, a valuable resource often gets misused, and none is left to enjoy the
resource anymore. Religion, which used to be the means of environmental morality
in earlier days, still has some virtues, and those can help environmentalists reach out
to social morality and persuade people in understanding the balance of human needs
and the environment’s capacity to withstand the same. (Sutton and Anderson 2010)

Sacred sites are believed to have special powers, like purification, etc., and it is
considered that the more the number of visitors, the more sacred a place is and
sacred sites often have buildings like mazhar, etc. that add more to the association
of sacredness. Why people visit such places and the kind of rituals they practise hold
special significance in this aspect, and sacred/spiritual commons is considered as a
subpart of cultural commons that withholds the importance of such sacred sites. The
author mentions that a sacred site is no longer considered special in Kyrgyzstan if it
is polluted or mistreated. (Samakov and Berkes 2017)

Different environments may result in variations amongst cultures, and thus, cul-
ture can define how people perceive river at a particular place and time. Thus, public
attitude over time plays a very crucial role in understanding the essence of river
management across cultures and can also help for future actions. Thus a specific
universal approach cannot address the issues of river management in a realistic
manner. Rather, an approach that reflects the influence of culture will be more prac-
tical while giving out the recommendations. Hence, increase in awareness regarding
the past cultures and their characteristics is very much crucial. (Gregory 20006) It is
seen that waste management is often more of an implementation problem than a
technological issue. As observed in the case of Purwokerto City, the city faced
issues with societies’ involvement when the municipality initiated a program on
waste collection. However, when it adopted the local wisdom of kerigan pattern for
community participation to manage household waste, it showed immense success,
and the city got the cleanest city award in Indonesia in 1995 and 1998. Thus it shows



11 Factors Leading to Disposal of Toxic and Hazardous Sacred Waste and Its Effect... 195

the importance of traditional knowledge and cultural wisdom in dealing with human
behaviour, attitude and their perception. (Suyanto et al. 2014)

Flowing for about 2550 Km. eastwards from its source in the Himalayas, drain-
ing an area over a million sq. Km. with a population of over 451 million, Ganga has
been given the title of national river of India in 2008 by the then Prime Minister
(Bhadula and Joshi 2014). In 2017, the Uttarkhand High Court had given the Ganga
and her tributaries and all the natural water streams and channels in continuous or
intermittent flow with the main river the status of a legal person with its own set of
duties, rights and liabilities. The purpose of this was to ease the communication
between the multiple stakeholders and help in the protection of the river, keeping in
mind the importance of the natural resource and also the faith of the society. The
Supreme Court of India’s jurisprudence recognises Hindu deities as legal persons
managed by trustees who are entrusted with the possession of the deities’ proper-
ties. There have been debates on this case, and the Supreme Court had stalled the
order of the local court though this thought surely gives a new insight of realising
the significance of religion, river and culture and how these can be used for a greater
good of protection of rivers. Similar incident of giving legal status can also be seen
with the Whanganui River in New Zealand under Te Awa Tupua Act of 2017.
(Pecharroman 2018) China has seen an increase in use of modern knowledge and
technology in accessing funds, and cultural traditions have simultaneously been
given the right support by providing which suitable trees can be planted along the
river that in turn are being properly taken care of and also prevent erosion along the
banks (Sayers 2002).

Activities Related to Sacred Waste

The river Ganges, locally known as Ganga, is beyond just a natural resource and has
immense spiritual, cultural, economic and ecological influence in its river basin.
Being considered sacred mainly by the Hindus and respected by people of other
religions as well, Ganga unanimously is considered as the mother, the faith being as
old as the Indian culture itself. The Ganga water or Gangajal is supposed to have
miraculous healing and regenerative powers and have been noted to be used and
given significant importance by the Mughal King Akbar, the Maharaja of Jaipur and
many other influential people. According to Hindu mythology, this river signifies
purification, and taking a dip in the river or sprinkling some is believed to freed
oneself of all sins. Gangajal is also used for all auspicious Hindu rituals, and all
Hindu homes have at least a bottle of water of the same. Considered as a path to
salvation, dying on the banks of Ganga is believed to help attain moksha. Thus,
Hardwar and Varanasi are popular funeral sites of the Hindus. It can also be noted
that crematoriums are still located by the Ganga or its parts, and the ashes of the
deceased are floated in the river. Observed to remain fresh with a capacity of self-
purification, this river water is miraculous indeed. Observations noted that it stayed
fresh for 3 months on the way to England by sea, and also in 1896, it was stated that
the cholera-producing bacteria could be killed within 3 h when treated with
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Gangajal. However, much scientific study needs to be done to prove the self-cleans-
ing and pollution-removing powers of the river and anxiety that such research may
counter the beliefs and sentiments of the people often have stalled the process.
(Kumar 2017) Even though religion and geography might seem to have little cor-
relation, it is to be noted that religious traditions like bathing in the Ganges by the
Hindus leave a mark on the geography of the area (Park 2004). Holy dips mainly on
auspicious days like “amavasya” or the new moon day and on solar eclipses are
believed to help one absolve all sins (Bhatnagar et al. 2016; Bhatnagar and Sangwan
2009).

Religion, ritual, sacred and holy have often been used unanimously and mostly
refer to imaginary beings demanding respect by means of symbolic representations
(Stausberg 2017). Puja is a principal ritual of Hinduism which basically refers to the
worship or the prayer being done to the god or the goddess, as the case maybe (Ellis
2015). Hindu culture is based on karma or actions. These actions or acts or the ritu-
als become habits which in turn shape the lives of the practitioners to a great extent.
Food offered to deities is also quite common (Frazier 2012). Arati or fire worship is
an integral part of Hindu worship. There are also specific family deities or Kuladevata
worshipped based on a certain lineage or caste and option for choosing to pray to a
particular deity or ishtadevta, for each member of the family, and these are mostly
for the domestic worships. (Frgystad 2012) In Hinduism, the puja or worship exudes
a sense of attachment and protectiveness forming an intimate bond, and the rituals
are manifested in various physical forms like adorning the deity, offering food, etc.
It also needs to be noted here that the deities need to be evoked first before the real
worship can begin (Ellis 2015).

The author (Dwivedi 1993) here points out that religion can invoke a sense of
awareness though it might be different from the scientific explanation while refer-
ring to the ancient moral teachings in Hinduism and Buddhism where even the
kings showed their patronage and took steps personally to create environmental
awareness. The idea of religion that life goes much beyond materialism can help in
environmental policy planning, education, etc. and make people more aware of the
moral values of the environment. He also mentions that as per Hinduism, maintain-
ing proper sanitation is a part of the code of conduct, and the Hindu society do not
consider throwing dirt on a public pathway. Water is considered sacred and thus
sacred water is used during rituals. It is because of this idea of water in any form
being sacred, prayer is offered to the deity of water, Ganga. According to an ancient
Hindu scripture Padmapurana, any person engaging in killing creatures, polluting
waterbodies or destroying nature goes to hell. However, the effectiveness of this
concern towards the environment eventually depends on the faith of the believers.
Hinduism talks about dharma or the way of life and is about ingraining such con-
cepts into everyday life. Finally, the author mentions that in present day, people are
so preoccupied with economic needs that nature often takes a backseat. (Dwivedi
1993)

In summary, the activities related to this research are floral offerings, bathing in
the holy river water, collecting Gangajal, idol immersion, etc. (Bhatnagar et al.
2016; Bhatnagar and Sangwan 2009; Watkar and Barbate 2014).
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It would be apt to note here that even though the river Ganga is respected as a
goddess, it is a reality present in its physical state in the form of a river, thus demand-
ing special treatment and concern, not only from the emotional perspective of the
people but also from the environmental aspect. This is also the sad reality of almost
all rivers in India.

Factors Behind Toxic and Hazardous Sacred Waste

The highly social, self-aware, cooperative and technological characteristics of
human beings make them unique, and it is these distinct characteristics that make
their interactions with the environment all the more interesting and complex at the
same time. Humans affect the environment, which in turn affects human beings
themselves. Thus, the relationship between humans and the environment is very
much interdependable. (Sutton and Anderson 2010)

For centuries, the environment that has protected humans and other organisms is
now bearing the negative consequences, direct and indirect, of many of man’s tech-
nological advancement and survival strategies, many of such problems being the
outcome of man’s individual actions and is resulting in the degradation of the envi-
ronment. It is high time that the root causes, connections and patterns of the degrad-
ing environment is studied and addressed to, as wellbeing of the environment is an
intrinsic part of the human life and the world economy. In order to better understand
this, the role of behavioural models and theories plays a major role. These theories
and concepts can also explain why people take part in different behavioural mea-
sures that influence the environment. However, a single theory cannot give a clear
picture of the interactions amongst the variables that influence human behaviour
with regard to environmental preservation. The following theories and models can
help in a better understanding. Many studies have been done on possible relation-
ship between cultural perception and urban river conditions, like “Primitive models
(Behavioural change model, Environmentally Responsible Behaviour model,
Reasoned/Responsible Action theory), Planned behaviour theory, Environmental
Citizenship model, Model of Human Interaction with the Environment, The Value-
Belief-Norm Theory of Environmentalism, Model of Diffusion of innovation and
Health Belief Theory” (Akintunde 2017, p. 122), focusing on the human behav-
ioural change towards the environment. The models of this relationship evolved
through time and differ on perspectives and behaviours of human as actors and the
course of cycle or stages the human relates to nature. However, these models do not
reflect and pin point what the author is trying to convey with the aim of this research.

Literature (Gatersleben et al. 2014; Gaspar 2013; Joshi and Rahman 2015;
Krajhanzl 2010; Steg et al. 2014; Hardin 1968) mentions that any behaviour can be
called environmental behaviour, just that the influence can be positive, negative,
greater or smaller. Often it can also happen that an individual’s behaviour may be
unintentional where the person is not even aware that his action can harm the envi-
ronment in any way.
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Realisation and concern towards the harm caused to the environment have paved
way towards sustainable development and emergence or revival of green products
which seek the incorporation of eco-innovation throughout the entire supply chain
of the products. Such green consumption is often related to environmentally respon-
sible behaviour of mostly the consumers as studies say that 40% of the environmen-
tal damage is the effect of consumer household purchases. However, research also
shows that even though people are becoming more and more conscious about the
environment, it often does not reflect on the increase in sales of such eco products
which state that a minor role is being played by environmental considerations with
multiple other factors that determine the consumer decisions of such products which
try to explain the green attitude-behaviour gap or the gap between the actual pur-
chases and the consumers’ thinking of the same. For example, a study showed that
while 67% wanted to buy organic food products, only 4% eventually made the pur-
chase. To explain this gap, the authors (Gatersleben et al. 2014; Gaspar 2013; Joshi
and Rahman 2015; Krajhanzl 2010; Steg et al. 2014; Hardin 1968) came up with
two broad categories of the determining factors pertaining to pro-environmental
behaviour, which again have their subcategories, as shown below.

Individual/Internal Factors

This relates specifically to the individual decision-maker or the consumer.

* Emotions
Consumer emotions on environmental concern in particular, be it a positive way
or out of guilt, are shown to have a direct impact on purchase intention and
behaviour of green products.

e Habits
Habit has mostly been observed as an obstacle though the details need to be
studied.

* Perceived consumer effectiveness
This is the consumer’s evaluation or perception of the product of the extent it
could bring a difference to the overall scenario, and this is seen to have a positive
impact on the purchase behaviour.

e Perceived behavioural control
An individual’s capacity to actually perform or contribute to a given behaviour
also plays a crucial role though further details need to be studied for its contribu-
tion towards green purchase behaviour.

e Values and personal norms
Social, ethical and moral values also play a key role.

e Trust
The expectation or the belief that the product in concern will actually do good to
the environment is one of the deciding factors.
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Knowledge

Knowledge and general awareness regarding environmental benefits also matter
a lot in bringing about a positive change.

Other individual factors

Other factors like response efficacy, looking for variation, etc., may also influ-
ence the decisions.

Situational/External Factors

This mostly pertains to the situation or the other forces outside the individual which
influences the decision.

Sociocultural factors/subjective norm/social norm and reference groups

Social and reference groups, peer group, etc. strongly influence an individual’s
behaviour towards a certain action.

Infrastructure

Presence or absence of suitable infrastructure can also have an effect on such
behaviour.

Price

Price is seen to play one of the biggest key factors as higher price in most cases
outweighs the ethical considerations and people go to the affordable options even
if they are not good for the environment which further widens the attitude-
behaviour gap.

Product availability

Limited availability of an eco-friendly product or lack of alternatives hampered
the purchase decisions negatively as people prefer to buy easily accessible
products.

Product attributes and quality

The product quality, look and feel along with the functional environment-friendly
aspects also mattered according to the study.

Store-related attributes

The retail atmosphere and where and how the products are sold also aided to the
purchase decisions.

Brand image

Overall impression along with the sustainability concerns also plays a role.
Eco-label and certification

Certifications informing the green characteristics of the product with proper
labelling and manufacturing procedures make the people to make more informed
purchases by gaining customer trust.

Other situational factors

Other factors like media, relevant structures and services, regulations, laws and
local involvement of a consumer in pro-environmental work also aid to making
such conscious purchases.
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Attitudes play a very important role in determining pro-environmental behaviour
with values and identities being crucial indicators for explaining individual behav-
iours, values here referring to cultural values. The authors (Gatersleben et al. 2014;
Gaspar 2013; Joshi and Rahman 2015; Krajhanzl 2010; Steg et al. 2014; Hardin
1968) note that attitudes can be measured with a target object or event and can
change easily as attitude towards a particular behaviour in a certain domain may not
necessarily be linked to another behaviour in a separate domain. This can be
observed in the following example: a person exhibiting positive attitude towards
recycling, which is surely a pro-environmental behaviour, needs not necessarily be
cycling to work even though it still is a pro-environmental behaviour, but the
domains are different. This thus relates to the concept of self-identity or how much
environmentally friendly one perceives himself or herself to be. This is basically a
subjective assessment of individual behaviour by the person himself or herself. On
the other hand, values are basically the beliefs or concepts of certain behaviours
based on specific situations and can be guided by relative importance. Values make
one aware of the consequences and help them act accordingly. Materialism or own-
ership can also play a pivotal role in pro-environmental behaviour. The authors
(Gatersleben et al. 2014, p. 377) note three main factors that predict the intention to
behave in a certain way: “attitudes (is it a good or bad thing to do?), subjective
norms (what do others think I should do?) and perceived behavioural control (can I
doit?)”.

Literature (Gaspar 2013) also mentions a third factor apart from internal and
external factors that basically is an amalgamation of these two factors with one’s
influence on the other depending on the case or context. Thus many of these come
together to decide why people do certain actions that harm the environment that can
also be by buying harmful materials knowingly or unknowingly. It is often noticed
that the eco-friendly version of the same product costs multiple times higher than
the one which is not environmentally friendly in all respects. Thus, a holistic idea is
required to judge the overall situation.

Essentially the development of right attitudes, intentions, information, knowl-
edge, etc. come together to make people take a pro-ecological or pro-environmental
behavioural path where the individual and situational factors all play crucial com-
bined roles. “Sooner or later, consciously or subconsciously, he senses that he has
received two communications and that they are contradictory” (Hardin 1968,
p. 1246) and this is where the individual factors take over from the situational fac-
tors in making a conscious behavioural choice, and as rightly put forwards by
(Gaspar 2013, p. 2961), “it is considered here that process approaches focus on the
mental activities associated with cognitive, social and emotional dimensions of
human functioning, and explain the (1) conditions for them to take place and inter-
act in a conscious and unconscious way; and (2) their role in mediating/moderating
the influence of 2.1) characteristics of the physical and social environment (situa-
tional) and 2.2) individual characteristics (dispositional), over people‘s behavioural
goals/intentions and behaviours”. The authors state that all these factors eventually
add up to either facilitation or inhibition effect and the final manifestation depends
on magnitudes of behavioural constraints which lower the strength of a pro-
environmental behaviour and behavioural barriers which inhibit the activation of
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such behavioural goals. For example, “unrealistic optimism about environmental
degradation or uncertainty about resources level of availability and of how many
people are cooperating in a pro-ecological way can be considered behavioural con-
straints.” (Gaspar 2013, p. 2962)

These earlier studies (Gatersleben et al. 2014; Gaspar 2013; Joshi and Rahman
2015; Krajhanzl 2010; Steg et al. 2014; Hardin 1968) are used to list down the indi-
vidual/internal and situational/external factors pertaining to this research.

To summarise, cultural norms and values have been seen to strongly affect human
behaviour. Certainly such norms are internalised, and this capacity to internalise
norms has likely evolved when man tried to address certain social issues amongst
other challenges. A behaviour that the society expects from a person in a certain situ-
ation is known as a social norm, which is often learnt from parents, friends, acquain-
tances, religious and educational practices, books and media. Multiple factors like
informed social instincts, material cost-benefit analysis, cultural norms, values and
institutions and personality often play a significant role in deciding human social
behaviour which are usually followed as expected by the society, but there may be
violations by individuals under certain conditions as well. (Gavriletsa and Richerson
2017)

The authors mention that culture is a crucial factor in understanding human behav-
iour and the values and beliefs that people acquire play a major role in the way they
react. (Richerson and Boyd 2005) “Local beliefs played a major role in institution-
alised responses to environmental change” (Gémez-Baggethun et al. 2012, p. 3).
However, it has also been noted that a combined body of knowledge has often been
transferred through generations and some of such local ecological knowledge were
adopted in resource management for social regulations. Such traditional knowledge
had similarities with adaptive management and included the unpredictable and uncer-
tain factors of ecosystems. (Berkes et al. 2000) Transient population in urban areas
also play a crucial role in making the urban areas prone to high damage potential,
more than necessary, as they have low awareness of potential hazards. Assimilation
of literature and theories will be helpful, but adaptation and modifications based on
the site context are very crucial. Thus, level of human tolerance is certainly required
along with acceptable environmental performance standards. (Brown et al. 1976)

Urban River Contamination Related to Toxic and Hazardous
Sacred Waste

Urban River Water Contamination

Rivers play a major role in shaping civilisations throughout the world by support-
ing a diverse ecosystem, while waste disposal and human activities have often
lead to their degradation (VishnuRadhan et al. 2017). Findlay and Taylor (2006,
p. 133) define an urban stream as “a stream where a significant part of the contrib-
uting catchment consists of development where the combined area of roofs, roads
and paved surfaces results in an impervious surface area characterising greater
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than 10% of the catchment”. The management of urban river systems through
integrated river basin management often misses out on the cultural perceptions
during the implementation phase. A holistic approach will hopefully help under-
stand and address the graveness of the situation in a better and wiser manner.
(VishnuRadhan et al. 2017)

Urban river and its natural landscape are one of the most significant elements in
urban development pertaining to environmental and social sustainability, cultural
aspects, aesthetics and public psychological health amongst multiple other facets.
Its impact on people and urban design and visual qualities cannot surely be under-
estimated. Natural urban landscape greatly affects people’s lives, and this surely
gives further impetus to urban renewal projects. Urbanisation comes with a baggage
of severe damage to the natural resources and environmental quality often leading
to degraded natural landscapes which in turn makes the city suffer and also lose its
inherent identity and lack of public spaces. (Shafaghat et al. 2017)

Urban heritage needs to be valued and preserved for the future generations, and
the cities should thus recover their sense of identity and community. Urban heritage
not only means historical elements but goes beyond only the tangible buildings and
finds meaning in traditional cultures, characteristics and representations of public
memory and surely public spaces, river and landscapes that give meaning to the
place. Rivers are definitely one of the most significant elements of natural urban
landscapes as they are vital for human survival and often hold special meanings and
mental image for people and affect their perception as well. Due to rapid develop-
ment, it has been noted that people’s connection to river is rapidly diminishing.
Standardised approach to urban development is making the city lose its identity and
links with its local history, traditions and culture affecting the sense of the place in
a negative way. To attend to this cause, nations are coming up with urban riverscape
development projects and its preservation though its implementation in heritage cit-
ies and areas is a bit controversial. Of late, government policies worldwide are giv-
ing immense weightage on river’s natural environment and its resource evaluation,
redesigning the urban riverscape and its management keeping in mind the crucial
role rivers have on human perception. (Shafaghat et al. 2017)

Educating and empowering people is considered as an important step as environ-
mental stewardship mostly depends on the sense of ownership (Frey and Berkes
2014). Fiscal incentives have often been noted to change the behaviour of the people
overnight, be it the levy on plastic or driving to the city square, but that is not a
permanent solution as behaviour and attitude are different things affecting one
another, and it is more likely that changes in attitude will eventually lead to behav-
ioural change. Therefore, when people leave out their self-interest and commits to
the common good, there will be real change to environmental behaviour, and citi-
zenship model gives the essence of that by giving the people the rights and the
responsibilities that come along with it. (Dobson 2007)

Thus, it is important for people to realise that rules enforced and governance alone
cannot be the final changemaker; it has to be the people as well. People need to realise
that even though a river is considered as a goddess, it is a river in its physical state. That
Hinduism believes in respecting the nature, as seen in the literature (Sampat 2009; Eck
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1981; Kumar 2017), still needs to be shown in practice because it is after all these
human interactions with the riverscape under the broad umbrella of socioecological
system that is empowering and acknowledges the duty of society towards the ecosys-
tem, in turn creating a better and sustainable world. Customs, rituals, festivities, etc.
also need to be addressed while chalking out the frameworks (Laborda-Peman 2015).

More details on sacred waste contributing to river contamination is explained
later.

Standards of Water Quality

The result of the study done by the authors (VishnuRadhan et al. 2017) showed that
the side channel was more polluted and had lower measures of water quality when
compared to the mean river channel. The inference was that flow retention in the
side channel led to less dissolved oxygen due to lack of aeration and particulates
settling down which eventually prolonged the presence of inorganic and organic
constituents of the waterbody. For self-purification and good health of a river, ambi-
ent water quality plays a crucial role which largely depends on waste assimilation
capacity (WAC) of the water. Increasing levels on human-derived contaminants
change the WAC beyond the standard capacity of the water leading to deterioration
of the waterbody. Therefore, each variable of water quality helps to get a detailed
overview of the overall environmental conditions. As it is practically very difficult
to measure all the parameters of water quality, the influential ones are chosen and
measured, and based on a system, a single value for the water quality of the entire
sample is derived. Water Quality Index (WQI) is a commonly used tool used for
determining water quality status. The authors used WQI and the Malaysian stan-
dards based on beneficial uses of water — National Water Quality Standards (NWQS).
The NWQS has five defined classes based on descending order of water quality for
classification of rivers or river segments, Class V being the worst quality and Class
I being the best. WQI summarises large amount of water quality data into simpler
values for a specific river and takes the following six parameters of chemical oxygen
demand (COD), biochemical oxygen demand (BOD), dissolved oxygen (DO), total
suspended solids (TSS), pH and ammoniacal nitrogen (NH;-N). (VishnuRadhan
et al. 2017)

For successful functioning of any city, water, sewerage, drainage along with
flood defence infrastructure form the major key aspects which provide valuable
information on how cities and their natural environments relate to each other. Water
provides such a major tangible infrastructure in everyday life that links both the
urban infrastructure and the hydrological landscape extending beyond. Thus, it is
not only about flood risk and rainfall but the relationship of the people to the land-
scape they are part of, which is equally important for the future of the city. However,
with increase in impermeable surfaces in the cityscape and higher frequency of
intense storm events arising out of climate change, combined sewer overflows have
also increased. The significance of green infrastructure and urban drainage is of
utmost importance in managing pluvial flood risk. (Bell 2013)
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Urban rivers and ecosystems face graver disturbances from human activities than
rivers in non-urban areas and it is not completely possible to restore it back to the
pristine state. The idea, thus, is to have a rational trade-off keeping in mind the
socio-economic activities, the intensity of utilisation and exploitation, optimisation
and reasonable regulation. (Zhao et al. 2007) It has been observed that 10% of
catchment imperviousness lead to degradation of the streams. Waterways which
was a valuable resource to human life for water supply, wastewater disposal and
also flood mitigation degraded a lot over time leading to degradation of urban water
systems, and this case of heavily degraded urban river systems is a familiar situation
worldwide now. Social, political and economic issues have strong roles in the urban
river rehabilitations. Environmental factors are equally important as well. (Findlay
and Taylor 2006)

Indicators Determining Water Quality

Since the contamination affects the food chain and the ecosystem, the authors con-
ducted the experiment in three lakes in Nagpur, India, where tilapia fish were anal-
ysed by coupled plasma optical emission spectrometry for heavy metals. As DO is
one of the prime indicators for the health of an aquatic ecosystem, the levels of it
were measured, and the results showed low levels of DO, that is, 0.89-2.34 mg/L,
after idol immersion. Concentrations of calcium and magnesium salt levels have
also been noted to increase after the immersion ritual even though the value of these
salts was found to be within the limits of the Bureau of Indian Standards (BIS).
Scholars have mentioned that magnesium is not poisonous, but it increases the hard-
ness of water and oxygen solubility decreases exponentially with increase in salt
content in waterbodies. The authors also found an increase in hardness levels in
their study with values going up from 198.10 to 275.70 mg/L and 78.1 to 154.35
mg/L before and after idol immersion. However, the recommended limit of hard-
ness for drinking water set by the Bureau of Indian Standards or BIS was reported
to be 300 mg/L, and the results were found to satisfy that criterion. Plaster of paris
and sulphates were also found to increase by about threefold even though the final
values (144.5, 160.1 and 187.3 mg/L) were below the BIS limit. Heavy metal con-
centrations were found to increase. (Giripunje et al. 2014)

Bhadula and Joshi (2014, p. 310) in their attempt to understand the impact of
religio-touristic activities on the water quality of Ganga have taken the following
indicators, namely, “temperature, pH, transparency, turbidity, Total Dissolved
Solids (TDS), Dissolved Oxygen (DO), Bio-chemical Oxygen Demand (BOD),
Chlorides, Sodium and Potassium”. Conductivity and salinity are other parameters
for the water quality, and guidelines formulated by the Central Pollution Control
Board need to be followed for pollution control. Turbidity is found to increase as the
water column is disturbed during the immersion. It is also to be noted that the hard-
ness is not a parameter for pollution even though it indicates water quality, and
while the BIS limit is 300 mg/L, the World Health Organisation (WHO) has the
limit as 100 mg/L. Presence of organic sources of pollution is determined by the
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average values of DO and BOD. (Bhattacharya et al. 2014) The pH of water affects
the solubility of nutrients and is hence important for the study on waterbodies, while
rise in temperature reduces the solubility of gases in the water by affecting the
chemical reactions and biological activity. (Billore and Dandawate 2015) Surface
water quality has been studied by many scholars, but odour is hardly given much
importance, except for the case of drinking water, but at the same time, it is to be
noted that even though odour is not life-threatening, it indeed is unpleasant and
annoying and causes aversion. The authors found that unpleasant odour is associ-
ated with hypoxia and anaerobic decomposition of organic substances which in turn
is linked with DO, BOD and COD levels. Higher DO concentration meant that
nitrogen compounds gets degraded to ammonia and then to nitrate during aerobic
decomposition, and with DO concentration less than 2 mg/L, it is called hypoxic
condition. Even though odour is very much linked with individual perception which
is pretty subjective, it does affect the image of the waterbody in concern and also the
tourism and other related activities that might be associated with it. (Sado-Inamura
and Fukushi 2018)

Toxic and Hazardous Sacred Waste

Literature (Giripunje et al. 2014; Bhattacharya et al. 2014; Das et al. 2012;
VishnuRadhan et al. 2017; Shrivastava et al. 2011; Watkar and Barbate 2014) men-
tions the different toxic and hazardous sacred waste that stands relevant to this
research. Idols or statues or images of God used in Hindu rituals are mostly made
out of clay, plaster of paris, cement, plastic, thermocol, jute, paper wood, cloth,
small iron rods, bamboo, plastic, cement, synthetic paints, varnishes, adhesive
materials, cosmetics, ornaments, etc., and out of all these materials, thermocol,
cement, plaster of paris, ornaments are non-biodegradable, while heavy metals like
mercury, lead, arsenic, zinc, chromium and cadmium are often found in the paints
used leading to increase in heavy metal pollution after the immersion which affects
the food chain along with heavy metal pollution in the waterbodies. A traditional
red-coloured powder called ‘sindoor’, worn by Hindu women as a sign of marriage
and also used in religious rituals, contains lead and chromium, also gets mixed in
the water during the various rituals. Incense sticks, camphor, ash, etc. are also
released in the water during idol immersion. The authors point out that it is not pos-
sible to stop or change such religious activities, being such a sensitive issue. Hence
they suggest that raising awareness within the society and use of eco-friendly bio-
degradable materials can at least help reduce the pollution.

As seen in the Betul city in Madhya Pradesh, 50 tonnes or 500 Durga idols and
120 tonnes or 2500 Ganesha idols were immersed in the Machna river, an important
source of potable water, in the year 2009, and it has been noted that immersion
practices lead to contamination and sedimentation in rivers which attribute to the
degradation of the waterbody and its water quality (Shrivastava et al. 2011).

Polythene bags and plastic have also been noted as one of the major sources of
water pollution (Haseena et al. 2017). Being cheap, it is overused, and careless
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Fig. 11.1 Conceptual framework. (Source: Author 2018)

disposal of plastic bags clogs waterbodies like canals and rivers mostly in urban
areas (Dana Gopal et al. 2014) which adds to the contamination and further
pollution.

Conceptual Framework

The theoretical framework puts forwards the structure that captures the theory in a
research study (Akintunde 2017). Figure 11.1 shows the conceptual framework for
this research.

Research Design and Methods

This part of the chapter describes the operationalisation and research design that are
used to answer the research question and also discusses them. It starts with the
research questions and then includes further information on the research strategy,
site selection, data collection methods, instrument, the sample size of the study, the
way they have been approached and how the data has been analysed. Validity and
reliability of collected data and conducted research along with the limitations of the
study are also mentioned in this section.

The main and sub-research questions are in Box 11.1.

The concepts from the conceptual framework were operationalised here by trans-
lating the theoretical concepts into realistic measurements to aid the data collection
and analysis, as shown in Table 11.1. Also, based on the findings, indicators from
the literature have been updated, and only those which found their place in the data
collected are being tabulated here for the final report.
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Box 11.1: Research Question
Main research question:

Which factors explain the disposal of toxic and hazardous sacred waste which
adds to the urban river contamination in Adi Ganga, Kolkata, India?

Sub-research questions:

Which individual factors explain the disposal of toxic and hazardous
sacred waste in this river?

Which situational factors explain the disposal of toxic and hazardous
sacred waste in this river?

What kind of contamination happened related to toxic and hazardous
sacred waste in this river?

Furthermore, water quality data has been taken from WBPCB (Government of
West Bengal 2018), and they conduct the tests at certain fixed station points only on
quarterly basis. Site B for this research, described later, is the only station point of
WBPCB that matches with the research sites. As the main purpose of the third
sub-research question is to find out the types of contaminants, only the total sus-
pended solids are considered in this case as those can be distinguished from other
waste streams by means of observation, while other indicators of water quality, like
BOD, COD, DO, etc., are combined effect of all waste streams falling onto this river
and not sacred waste alone.

The main research question is explanatory in nature, and the aim of the research
here was to explain the relationship between the independent and dependant vari-
ables in the mentioned context. Qualitative research strategy was used for this study.
The research strategy gives the logical procedure that the research will follow, that
is, the overall design of the research (van Thiel 2014). The idea was to analyse the
different factors that contribute to the disposal of toxic and hazardous sacred waste
and how what leads to urban river water contamination gets revealed in the process.
For this, the research at this level required more depth than breadth in order to get a
better insight. The number of units needed to be selected based on the body of exist-
ing knowledge. Considering the above concerns, case study has been the selected
research strategy. (van Thiel 2014) Literature mentions that case study strategy can
be used for explanatory researches even though there is a notion that this strategy is
used for exploratory approaches (Yin 1981). Multiple case design was taken up to
get a better understanding of the factors figured out from the literature and to anal-
yse whether they reflect any considerable change based on different site characteris-
tics. This was helpful to create the base for a pilot project on this case of Adi Ganga,
learnings from which can then be applied for other urban rivers. Primary data was
collected as mentioned in later sections. Alongside this, a number of reports from
the State and Central Pollution Control Boards and concerned municipal corpora-
tion for this river in concern and court cases under National Green Tribunal, etc.
were also studied which helped in the validity of the primary data collected.
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As already mentioned earlier, Ganga forms an integral part of India and also
Hindu rituals. Thus, if this river can be studied at least in a part within the limitation
of this research, the learning from that can be extended to other rivers as well. To fit
in the constraints of this research, Adi Ganga, the original flow of the Ganga to the
Bay of Bengal, an urban river flowing through the city of Kolkata, (Times News
Network 2017) which is presently downgraded to almost a drain (Deb Sarkar 2017),
was selected. Furthermore, influence of tide in Adi Ganga (Government of West
Bengal 2016) and its link to the wetlands in the eastern fringe (South Asian Forum
for Environment 2017) in the city makes Adi Ganga all the more significant.

Figure 11.2 shows the position of the Adi Ganga in brown, whereas to the west
of this is Hooghly River which is the main flow of Ganga to the Bay of Bengal in its
current state. The red star within the figure shows Kalighat, which is a very signifi-
cant Hindu temple and Site B for this research, details of which are provided later.

This place has a unique character being in the heart of the city of Kolkata, well-
connected by metro and multiple modes of transport that caters to the residential,
commercial and the multitude of characters that this place withholds. The Kalighat
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Kali Temple is considered one of the most holy Hindu temples in the country, and
right next to it is Nirmal Hriday — Mother Teresa’s home. Little to the east is the
Greek Orthodox Church. Thus, this place is a true amalgamation of faith and cul-
ture, though the Kali Temple often is considered as the prime focus. This draws
people from various parts of the country and world making this place a major tourist
attraction of the city, and the state of the river and the cultural perceptions of the
people reflect on the image of the city and thus need much attention.

Three sites have been chosen for this research — Kalighat, one downstream of
Kalighat and another upstream of it. This will help in studying the differences, if
any, in the upstream and downstream areas. Also, the sites were chosen such that
basic characteristics of temples, shops selling puja offerings and residential charac-
ter remain almost similar. However, variation in density of the temples is a prime
factor in the site selection, which helped in the research. In the upstream, the site
chosen was Site A, Balaram Bose Ghat, followed by Site B, Kalighat, and then
downstream of Kalighat is Site C, Prasannamoyeeghat. Also, it is to be noted that
ghats, or steps, form the physical connection between the land and the water (Das
and Tamminga 2012), and keeping that in mind, only the ghat areas are chosen as
sites here. Considering the above factors, the researcher has chosen the sites in this
manner for this study.

Data was gathered by various methods; qualitative and quantitative in practical-
ity refer to the data itself than the mode of its collection (van Thiel 2014). Primary
qualitative data was acquired by telephonic semi-structured interviews of around 10
min duration with a selected few respondents from the community and key infor-
mants like consultant to the government, researcher in autonomous university, per-
son of political influence and also residing within the site area, government officials
from the concerned departments and local observer. Though primarily it was tele-
phonic interview, other modes like Skype and WhatsApp video call options were
also availed for better coordination. Two research assistants helped with the photo-
graphs and scheduling the interviews. A checklist was prepared to help the researcher
in maintaining focus. Secondary qualitative and quantitative data was acquired by
means of reports, etc. from the concerned government offices and the internet.
Table 11.2 mentions the research strategy, method and the instruments as deemed
relevant for the research.

Table 11.3 shows the unit of analysis for the research. The sampling is based on
the sub-groups — community representatives from business, residential and related
to the temple, organisations, etc. with saturation of information in mind. Purposive
sampling by snowball method was used for the sampling. Interviews were con-
ducted till information saturation was reached for each subcategory. Key informants

Table 11.2 Research strategy, method and instrument

Strategy Method Instrument

Case study Interview Semi-structured interviews (audio
recording, notes)

Observation Photographs, fieldnotes
Secondary data Reports, etc.
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Table 11.3 Unit of analysis

Sector Categories Subcategories Description

Community | Business - Formal shops where devotees keep their
shoes and buy offerings before entering
the temple, formal and informal shops
selling souvenirs and other items like
bangles, vermilion, statues/idols, etc.
pertaining to the temple, culture and faith

Residential Formal houses | —

Informal settlers | Informal settlers who have a proper shelter
on their own and also street dwellers

Related to the Temple All levels of the temple management/
temple administrators | administrators/priests
and workers

Key Public sector (local | — The concerned municipality

informants | government)
Kolkata Municipal
Corporation
Consultant to the | — Some expert with sufficient knowledge in
government this sector who has been consulting the

government on similar issues

Researcher - Someone working in similar sector
Local observer - Someone from the community level who

does not directly take part in such rituals
but is a regular observer; religion no bar

Politician - Mid-level politician of the ruling party at
the state level

Table 11.4 Name of secondary data with source

Name of data Sources

Water quality report over time West Bengal Pollution Control Board
Environmental reports Kolkata Municipal Corporation
Maps of river systems

Old photographs

Court orders National Green Tribunal website

who had sufficient knowledge about all the sites in general were also interviewed
base on purposive sampling by snowball method (van Thiel 2014).

For the secondary data collected, the same is listed in Table 11.4 with their
source.

For the qualitative data derived by interviews, thick description type of qualita-
tive analysis was done with the intention of gaining deeper understanding about the
subject and the context; relevance and researcher’s personal notes and observations
were also taken into concern. For the secondary data, content analysis was done,
that is, the researcher studied the content of the data derived in the form of docu-
ments, relevant projects, drawings, etc., and a conclusion was arrived at on the basis
of the same. (van Thiel 2014) Computer-based programs like Microsoft Word and
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Atlas Ti were used in coding the quotes and reports according to the operationalisa-
tion as axial coding. Microsoft Excel was used to tabulate the water data as derived
and to create the charts, and Microsoft Word was used to transcribe the interviews
and also helped in sorting out the data before putting them onto Atlas Ti.

Due to the richness of the knowledge gathered in this research and the depth it
covered, internal validity has taken care of. For reliability and some external valid-
ity, secondary data, photographs and observation helped by triangulating the data
collected. For the reliability of the research, purposive sampling by snowball method
meant easily identifying the experts and the representatives which provided access
to richer data and hence more reliable.

As the case study focuses more on depth than breadth of the study, it might be a
little difficult to generalise for the bigger picture of the entire stretch of the Ganga
or all other urban rivers for that matter. However, the research gives a general out-
look of the factors in concern as the general mindset of the people practising the
rituals and their connection with puja offerings, religious aspects and urban rivers
are expected to be similar and be generalised upon for the entire Adi Ganga and
furthermore to other urban rivers in the country. Caution was taken since snowball
method of purposive sampling has a chance of biased opinions as one respondent
might refer to another sharing similar outlook.

Research Findings

This section is very important as it presents the significant findings of the research.
It firstly gives an insight of the sites chosen, followed by an overview of the respon-
dents interviewed and discussed with, and finally puts forwards the analysis of the
data collected in context of the research aim along with a summary of the same. This
section all along discusses the factors leading to toxic and hazardous sacred waste
disposal in the Adi Ganga and the contamination caused as a result. While the first
part talks more about the setting, the analysis in the later part of the section will help
in understanding the relationship between the variables and in turn answer the
research questions.

The literature (Gatersleben et al. 2014; Gaspar 2013; Joshi and Rahman 2015;
Krajhanzl 2010; Steg et al. 2014) mentions two main types of factors that work
behind whether a person will do a pro-environmental action or not, and these are
broadly categorised as individual or internal factors and situational or external fac-
tors. This research attempts to understand those in detail as per the case in concern.
It also needs to be noted here that the urban river contamination basically refers to
the types of contaminants produced by sacred waste rather than the water quality in
this context because in a flowing waterbody subject to tidal effects, it is very difficult
to practically segregate out the changes in water quality only due to a certain type of
waste stream. However, water quality data can surely add to the knowledge on a
higher level to note the changes over time for observing an overall improvement.

The main and sub-research questions are mentioned in Box 11.2 for further
reference.
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Box 11.2: Research Question
Main research question:

Which factors explain the disposal of toxic and hazardous sacred waste which
adds to the urban river contamination in Adi Ganga, Kolkata, India?

Sub-research questions:

Which individual factors explain the disposal of toxic and hazardous
sacred waste in this river?

Which situational factors explain the disposal of toxic and hazardous
sacred waste in this river?

What kind of contamination happened related to toxic and hazardous
sacred waste in this river?

Site Description

This section describes the canal and the three sites chosen to elaborate the case
study. The setting is the city of Kolkata, the capital of the state of West Bengal in
India with approximate location as 22°30'N and 82°30’E. Kolkata Municipal
Corporation is the main municipality for the city. Kolkata is located in the lower
Ganga basin.

Adi Ganga

Adi Ganga was known earlier as Gobindapur Creek and marked the southern
boundary of Gobindapur village during the eighteenth century (Kolkata Municipal
Corporation 2017). It was excavated by Edward Surman and it bore his name for
some time. The nullah was deepened by Colonel William Tolly in 1773 and con-
nected to the Circular Canal. Thereafter, it bore his name as Tolly’s Nullah. In 1775,
Colonel Tolly connected the Adi Ganga to the Vidyadhari, and after Tolly’s renova-
tion, the Adi Ganga remained a navigable river. However, the neglect of waterways
in general and other factors such as population pressure and unplanned urbanisation
caused further siltation and pollution of Adi Ganga. The present stretch of Tolly’s
Nullah is around 15.5 Kms with about 33 sq. km. catchment area (1 Km on either
side of Tolly’s Nullah). The predominant flow of Tolly’s Nullah is from east to west
(Garia to Hasting) and under strong tidal effect. The Tolly’s Nullah flow culminates
into River Hooghly. Tolly’s Nullah has three tributaries, namely, Western Channel
(approx. 2 Kms long), Keorapukur Khal (approximately 2 Km. long) and Chetla
Boat Canal (approx. 2.8 Kms long). The existing contour or topography shows that


https://en.wikipedia.org/w/index.php?title=Gobindapur_Creek&action=edit&redlink=1
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present area is very flat with ground level varying from 2.38 m to 6.30m. The Tolly’s
Nullah basin at present receives water from 3 of its tributaries mentioned earlier and
74 outlets discharging directly into the Nullah. The state has planned for revival of
this 15.5 Kms stretch of the Tolly’s Nullah, also known as Adi Ganga channel,
which starts as an offshoot of the Hooghly from Kidderpore and flows through vari-
ous areas like Tollygunge, Garia, Bansdroni, Naktala and Ranikuthi area in Jadavpur
constituency. The revival is to be restricted till Garia. Beyond that point, the channel
has become non-existent due to encroachment. (Kolkata Municipal Corporation
2017)

Figure 11.2 shows the course of the Adi Ganga, the original flow of the Ganga in
West Bengal before it meets the Bay of Bengal, River Hooghly being the current
main branch of the river, as can be seen in Fig. 11.4 along with the sites chosen.

This matches with the Dutch East India Company’s Governor Van de Brook’s
map of 1660 as seen in Fig. 11.3 where the highlighted area shows the main flow of
the Ganges turn eastwards via the current Adi Ganga flow and then southwards to
the Bay of Bengal, which asserts the navigation route along the Adi Ganga.

by
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¥

Fig. 11.3 River map of Bengal. (Source: Brook 1660)
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SITE A: Balaram Bose Ghat
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SITE C: Prasannamoyesghat

Fig. 11.4 Site map. (Source: Google Earth and Google mymaps delineated by author (2018))
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Geomorphologists believed that the estuary of River Saraswati was used by mar-
itime vessels to go upstream to reach Chinsura or Hooghly for trading purposes.
Only a tidal creek, possibly navigable only during high tides, connected this estuary
of River Saraswati to the Bhagirathi River. From the Hastings Point, Adi Ganga was
the main flow of the Bhagirathi at that time flowing southeast. The upper part of Adi
Ganga later was renamed as Tolly’s Nullah when it was re-sectioned in mid-
nineteenth century by William Tolly. The tidal creek connecting the estuary of the
River Saraswati and the Bhagirathi River supposedly impaired easy shipment of
goods leading to unloading of goods into country boats of shallower draughts dur-
ing low tide to reach the main flow of the Bhagirathi for further movement upstream.
It is rumoured that the Dutch re-sectioned this tidal creek for easy access of sea-
going vessels up to the Bhagirathi to Chinsura, the headquarters of the Dutch East
India Company. (Chakraborty 2004) This emphasised the trade route and the impor-
tance of this river.

Figure 11.4 shows the sites selected for this research: Site A, Balaram Bose Ghat
which is upstream of the main pilgrimage Kalighat; Site B, Kalighat; and Site C,
Prasannamoyeeghat, which is downstream of Kalighat. Ghats are the steps leading
to the river and form the interface for direct human interactions connecting the land
and the water. Thus, only the ghat areas are chosen for the detailed study. Figures 11.8,
11.9 and 11.10 subsequently gives the blow-up map along with the landmarks,
mostly temples and significant buildings, in the Sites A, B and C in that order.

Balaram Bose Ghat has temples like Harlalka Mandir (“mandir” meaning temple
in Bengali), Trinath Mandir, Shiv Mandir, Avaya Mandir, Durga Mandir and Shani
Mandir dedicated to the respective gods and goddesses along with an old zamindar
house known as the Mullick Bari. The opposite bank of the river being the Presidency
Jail ground, there is no option for crossover in this ghat in this stretch. The area is
one of the oldest in the city, Bhowanipore, and most of the residents here have been
here for generations apart from the informal settlers around and mostly along the
Adi Ganga. The area around this site mostly consists of middle-income group
households of mostly formal houses. There are some informal settlements along the
river but these do not form a slum. The current Chief Minister’s residence is less
than 500 metres from this site towards the direction of Site B, making this area all
the more important. Also, the first “barowari”” or community Durga puja is known to
have started from this locality. Very near to this ghat is Patuapara, literally meaning
the neighbourhood of the pot artisans, which is the second largest idol manufactur-
ing centre in the city after Kumortuli which is in North Kolkata along the banks of
the River Hooghly. Mud from Adi Ganga forms an integral part of this idol making
industry which is a cottage industry by itself.

Kalighat has the highest density of temples and is the most prominent out of the
three chosen sites. The significant temples here are Kalighat Kali Mandir, Kalighat
Bajrangbali Mandir, Jagannath Mandir, Nakuleshwar Shiv Mandir, Jora Barir
Panchanan Shiv Mandir, Radha Govinda Mandir, Jora Shiv Mandir, Shiv Mandir,
Bagala Mandir, Shiv Mandir and Hanuman Mandir along with Nirmal Hriday —
Mother Teresa’s Home for the Dying Destitutes. This is also one of the oldest parts
of the city with Kalighat Kali Mandir being the prime attraction for pilgrims here



218 S. Chakrabarty

Fig. 11.5 Dredging in progess by the Irrigation Department, Government of West Bengal.
(Source: Author 2012)

leading to many shops in the area catering to pilgrims, tourists and also the locals.
Kalighat being a major pilgrimage, there are also beggars around who mostly stay
in slums nearby. The area is mostly inhabited by middle-income group of residents
who have been living here for generations now.

Prasannamoyeeghat has the least density of temples with one main temple, Sitala
Mandir, and an ashram, Bijoy Krishna Goswami Ashram. Even though this is in
close proximity to Kalighat, this area has a different character compared to the other
two sites in terms of its urban fabric. Located right next to the Keoratala Bridge,
public transport accessibility is very good which has over time led to many apart-
ments being built in the locality and the character of the buildings, residents and
commuters have also changed over time.

Figure 11.5 shows the ongoing dredging activities in Adi Ganga as of the 3rd of
December 2012.

Finally, Fig. 11.6 shows the issue as mentioned earlier at the beginning of this
chapter where the 2009 beautification works can be seen mostly as futile.

Much has been said about Adi Ganga and its glorious past:

“It had a major role in water navigation and tremendous prospect exist for growth which can
directly create a mass employment in various ways. Earlier huge country boats used to ply
with merchandise like rice, bamboos, tiles, bricks, sand, etc. etc. and thus many godowns
and business establishments had grown on both the banks of Adi Ganga. Some still exist in
decaying stage but majority had closed owing to obvious reasons like change of usages and
spreading of city at distant places due to rise in population and sadly because of lack of
dredging and dumping of city wastes which caused silting on the bed of Adi Ganga.” —
Respondent RFA3, Site A

This indeed can be tallied from Fig. 11.7.

The Pollution Abatement and Rehabilitation of Tolly’s Nullah is under the
National Ganga River Basin Project under the Ministry of Water Resources, River
Development and Ganga Rejuvenation, Government of India. The report also talks
about resettlement plans for the canal bank dwellers along with control of solid
waste disposal into the waterbody and eviction of piggeries that are located along
the canal and pollute the same. Walkways, greeneries, etc. have been proposed for
beautification of the canal front. (Kolkata Municipal Corporation 2017)
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Fig. 11.6 Banks of Adi
Ganga opposite Kalighat
temple in 2012 after
beautification done in
2009. (Source: Author
2012)
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Fig. 11.7 Bathing and boats on Adi Ganga in 1880. (Source: Bourne and Shepherd 1880)

Description of Respondents

Telephonic interviews were conducted in the month of July 2018 with the help of
two main research assistants who coordinated with the respondents and also helped
in locating the next respondent based on the feedback of the first. Though primarily
it was telephonic interview, other modes like Skype and WhatsApp video call
options were also availed for better coordination. Code names of the respondents
are given which will help in easily identifying the quotes (Table 11.5).

Findings and Analysis

This section takes the findings each site at a time with a detailed map of each site
followed by the photographs and the findings supported by photographs, field notes
and interviews.

There are certain norms and regulations that need to be abided by. For organising
a community Durga puja or Kali puja, a clearance needs to be taken from WBPCB
in accordance to Environment (Protection) Act 1986 with undertaking that puja
offerings, like flowers, leaves, etc., will be deposited in the designated bins, places
or pits as arranged by the concerned local authorities by the banks of rivers, ponds,
waterbodies, and the immersion of idol will happen as per the dates scheduled by
the police and district authorities as per the case. (Government of West Bengal 2017)
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Site A: Balaram Bose Ghat

This is the site with medium density of temples and the upstream one (Fig. 11.8).

Adi Ganga is considered important unanimously by all, the major reason being
access to holy water. A respondent also mentioned that “Once upon a time even
drinking water was taken directly from this river and consumed after filtration in
individual houses by sand, charcoal and alum added with a small quantity of cam-
phor”. Water from this river was also used for cleaning the roads:

“This river is very important for the city life of Kolkata. She gives earnings to many people
at the time of immersions of different pujas, selling of various commodities mainly for
pujas, tea stalls, fast food stalls and the Kolkata speciality of water balls (phuchka). Porters
are hired during immersions for carrying the idols to the river water for immersion.
Similarly, the agglomeration of temples calls for devotees and this footfall in turn leads to
food stalls and other similar businesses.” — Respondent RFA1, Site A

Water sports like swimming and water polo was an essential part of this stretch
but stopped around 40 years back. Only puja-related rituals happen nowadays.
Collecting Gangajal for holy rituals has always been important from this river. The
river has also been a major source of water at the time of emergency particularly fire
breakouts. Availability of fertile clay for in-house gardening particularly for flower
plantations is available here, while the soft and sticky natured clay is highly suitable
for making idols and earthen pots. That is why Patuapara, one of the two havens for
idol makers, is just by this river. The first “barowari Durga puja” or community
Durga puja of Kolkata was first celebrated here by this ghat.

A very interesting thing came up as put forwards by the following quote:

“The offerings are mostly flowers and fruits to the God and the idol is a representation of
the God. So an idol cannot be an offering. We are offering to the idol. Like candles are being
lit in front of Jesus and thus candle is the offering. The candle cannot be compared to the
status of Christ. Similarly, fruits are offered to the idols. Idols are immersed after the wor-
ship is over and that is as per Hindu mythology of ‘bisharjon’. The idol is not the offering
to the river or anything for that matter. Suppose, an idol maker makes ten idols where seven
gets sold and three remains unsold. So what happens then? To the idol maker it can be a
piece of art with certain nostalgia and strive for earning but the main thing that inserts life
into the idol is the ritual of ‘pranpratisthan’ and that marks the representation of the idol as
God.” — Respondent RFA1, Site A

This establishes that a particular ritual makes the idol holy and representation of
God in that sense. Other than that, the idols are as such no different from any regular
clay statue. This quote linked the individual factors like emotions and perceived
consumer effectiveness on one side and situational factors like subjective norm and
product attributes where it boils down to the subjective norm which explains the
ritual when an idol is given the stature of God. This gives a very important point that
it is this ritual that differentiates a normal piece of art in the form of a statue to the
sole representation of God who is then worshipped.

It is also to be noted that the residence of the Chief Minister of West Bengal is in
the vicinity of this ghat towards Kalighat, and that has a great impact on the cleanli-
ness of this particular area. The municipality cleaning is quite rigorous here due to
this, and they collect waste from the households and clean the roads once in the
morning and once in the late afternoon, but they do not clean the river banks. Idol
immersions happen here but not to that extent. A particular Zamindar family



11 Factors Leading to Disposal of Toxic and Hazardous Sacred Waste and Its Effect... 223

%. o Mullick Bari

- Harfalka Mandir
e
O 8

]

12y YsueH

Trinath Mandir

Chatterjee St

Shiv Mandir

AvayaMandir

Fig. 11.8 Site A — detailed map and satellite image. (Source: Google Earth and Google mymaps
delineated by author (2018))

immerses their Durga idol in this ghat every year due to their long family traditions.
Few small idols are also immersed here by the local people, like the Saraswati or
Lakshmi idols after the puja in individual homes. Major immersions happen in the
Baro Ganga in assigned ghats and under proper supervision of the municipality.
Water has gone down in Adi Ganga making immersion difficult:

“Firstly idols are not offerings but because you want to know, the practice is before immer-
sion the idol odd number of people depending upon the size of the idol lift it and turn
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clockwise seven times and then immerse the same into water with face up. This resembles
floating while face down means rude and disrespectful push. After the immersion, Gangajal
is collected in the same earthern pot used during the puja and sprinkled on the devotees as
a mark of peace and harmony amongst people.” — Respondent BA2, Site A

This quote again relates to the individual factor — emotion and situational fac-
tor — subjective norm where the latter is again observed to be the prevailing factor
concerning the ritual and the idols not being considered as offerings as they are
supposedly the Gods themselves.

Photograph 11.1 shows the site and general characteristics of Balaram Bose
Ghat. The top right picture is on the special occasion of Rathayatra. Photograph 11.2

Photograph 11.1 Site A. (Source: Observation (Jul-Aug, 2018))



11 Factors Leading to Disposal of Toxic and Hazardous Sacred Waste and Its Effect... 225

Photograph 11.2 Site A — river condition. (Source: Observation (Jul-Aug, 2018))

depicts the condition of the river on the same day. Though a person is seen picking
up the trash, the rest of the pictures show the waste thrown into the river. This
includes flowers and leaves as in top left picture, while a major part is paper plates
and bottles placed by the steps. During a puja, “Prasad” or food offered to the God
is then distributed amongst the devotees which are often served in paper or thermo-
col plates as those can be disposed of easily.

Individual Factors Pertaining to This Site

Some people do not think that there can ever be any harmful component in puja
offerings as there are considered to be obviously pure and hence being used for wor-
ship. Individual factor like values and personal norms (belief) plays a very impor-
tant role in any aspect regarding sacred waste.

Habit and lack of knowledge, which are again individual factors, regarding the
consequences of waste disposal and environment also add to the process of continu-
ous throwing of the plates used for eating the Prasad by the devotees which could
have easily been put in the municipal bin or, if not, the roadside from where the
municipality sweeper can collect in their next round of cleaning:

“There is a ritual at the end of the puja called ‘bishorjan’ which signifies the immersion of
the idol by reciting mantras marking the end of the puja. This process does not necessarily
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need idol immersion into waterbodies but technically the idol can be reused again and many
do that as well, particularly in cases where idols are made of metal instead of clay. However,
this is more of a sentiment to immerse the idol marking the end of the worship in the physi-
cal sense. Similarly, for domestic puja, I have personally no issues with putting those with
the household waste as the same way we discard other fruits and vegetables but my mother
will not allow that and she would insist on putting it in the water, more so because the Ganga
is considered holy and we have the privilege of staying very near to it. I had tried to make
her understand the logic but eventually when she persists, I throw the organic waste only in
the river after segregating the plastic and we collect it in our home in a bucket and throw the
puja waste once the bucket is full, say, once in 4-5 days.” — Respondent RFA2, Site A

This response brings individual factors — knowledge and perceived behavioural
control that enable people to make informed decisions. Simultaneously, a house is
not about an individual alone. For example, with this respondent, it is the faith of the
mother that keeps the process of putting the sacred waste into the river continuous,
which is the situational factor of subjective norm, but it is the individual factor of
values and personal norms in the case of the respondent that enables him to make a
decision within his scope and segregate the waste before the disposal because at the
end of the day sacred waste is thrown based on the belief that people should not
walk on these as these have been offered to the Gods. Here, the complexity of a
decision-making can be noticed — the respondent by virtue of individual factors
realises his concern towards the environment but is forced to throw the sacred waste
due to his mother’s beliefs, which is situational factor. However, what he ultimately
does by segregating plastic and other harmful elements, he addresses the situational
factor but listens to his individual values and personal norms, and thus by drawing
a balance between situational and individual factors, he does his part to reduce the
harm caused to the environment to a certain extent.

Situational Factors Pertaining to This Site

That idols are not really seen as offerings is part of the subjective norm that how the
society perceives this concept of offering and idol together. Throwing of domestic
sacred waste into the water is also part of the subjective norm:

“For our local community puja, the committee decides on buying the idol and one person
as such cannot do much and we usually end up buying the idol with lead paint as it costs
almost half of the similar one without lead free paint.” — Respondent RFA2, Site A

Eventually it boils down to the situational factor of price, that is, affordability of
the product, and the individual factors of perceived consumer effectiveness, per-
ceived behavioural control and values and personal norms lose to the situational
factors. Within the situational factors, the eco certification, however, cannot hold
any good in this case, and price overpowered all other indicators.

The usage of disposable plates is most often due to price, ease of disposal and
unavailability of sustainable alternate options. Same goes for use of plastic bags for
disposal of the waste. In such cases, individual factors like perceived consumer
effectiveness and values and personal norms are not strong to show environment-
friendly behaviour.
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Net has been provided ahead of the Chief Minister’s residence near this bank to
restrict the major chunk of waste from the Kalighat side. So this stretch is relatively
cleaner. This related to situational factor of infrastructure. This site being in the
upstream area and also subject to high and low tides, the net prevents the major
chunk of the waste in Site B from coming in this area. This shows what effect an
intervention of political power can have. Some respondents have also mentioned that
they would be happy to see similar action throughout the stretch of the river rather
than just a particular stretch because of its deemed importance because the river is
for everyone and felt that regular vigilance and enforcement might actually help.

Contamination Pertaining to This Site

The offerings are mostly flowers and fruits. Banana leaves, mango leaves, banyan
leaves, bel leaves, tulsi leaves, “durba” — a particular type of grass etc. are impor-
tant, and each deity has certain types of preferences. For example, bel leaves are for
Shiva, tulsi leaves for Vishnu, etc. As seen in Photograph 11.2, disposable plates and
bottles are also thrown, and even though these are not part of the ritual offering,
these are still related to the rituals in a way as the devotees are served the food in
these:

“Toxicity to some extent is due to immersions out of lead based paints used on the idols.
Though government has regulations but it is not properly monitored. To the hazardous, it is
the usage of plastic bags and packaged drinking bottles.” — Respondent RFA2, Site A

Respondents have also mentioned that puja offerings like flowers/fruits/sweets
do not harm much, but throwing of those on the banks irrationally causes nuisances
like getting rotten, and thus bad smell and formation of bacteria make the water bad.
The usage of vermilion is great which is again bad because it contains mercury fol-
lowed by alta for foot application of women:

“Offerings are purely organic in nature like flowers, leaves, fruits etc. and hence not toxic
and hazardous. However, people often knowingly or unknowingly put those in a plastic bag
and the tied up plastic bag is then thrown into the river. So the plastic is the main hazardous
element even though no ritual as such calls for plastic in the very first place.” — Respondent
TA1L, Site A

Finally, abundant use of plastic carry bags and bottles creates great harm to the
water:

“Idols are not considered as offerings as offerings are made to the idols which are the physi-
cal representation of the Gods themselves. We do decorate the idols as we would dress up
any normal human being as these idols or Gods become part of our family during the puja
days. Clay (from the idols) gets dissolved in the water. In case of bigger idols, the decora-
tive clothes may affect adversely to some extent. There have also been talks about lead free
paints which I use.” — Respondent BA2, Site A

Any specific volume cannot be calculated as this is not confined to a particular
place and is also subject to tidal effects, but the respondents mentioned that it can be
about 2-3 Kg. a day during peak season. Essentially peak season refers to the maxi-
mum activity irrespective of the type of the festival or the time of the year.
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Site B: Kalighat

The chosen site has multiple layers of sacredness associated with it — the Ganga and
the Kali Temple being a Hindu tirtha by itself, which makes it a very important site
for the offerings and rituals. The offerings in the river in this stretch due to religious
activities are the concerned sacred waste for this research. This mostly constitute of
particular types of flowers, leaves, statues, ritual bathing of goats before they are
sacrificed, etc. Around 700 goats are slain in Kalighat on the night of Kali puja
(McDermott 2011). The mode and the frequency of disposal of this waste need to be
observed to gain a better insight (Fig. 11.9).

“Kalighat is considered to be one of the fifty-one pithas of the Goddess. The
manifestation of the Goddess here is known as Dakshinakali; her consort Shiva is
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Fig. 11.9 Site B — detailed map and satellite image. (Source: Google Earth and Google mymaps
delineated by author (2018))
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Nakuleshwar; Vishnu in the form of Krishna, dwells under the appellation of Shyam
Ray in an adjacent temple. The association of these three deities makes Kalighat a
unique meeting — point for both Shakta and Vaishnav pilgrims, for ascetics as well
as householders.” (Chaudhuri 1990, p. 24)

All the respondents believe that Adi Ganga is important for them. This signifi-
cance is very much related to their daily lives, not only from the present day but also
from past reminiscences, and hence related to the individual factor — emotions:

“I remember that up to late 60s, this river water was used for washing of roads twice a day
which was fantastic as all roads used to remain very neat and clean. For the development
side, it was used for navigation purpose and thus lot of businesses developed throughout the
stretch of this river flowing through proper Kolkata.” — Respondent RFB1, Site B

Respondents also mention that navigation along this river helped in bringing clay
from the main stream of Ganga to the potters and idol makers of Patuapara nearby.
Being one of the 51 shaktipeeths in Hindu mythology, Kalighat has a special signifi-
cance where Gangajal taken from the Adi Ganga is used during the preparation of
“bhog” or the food offered to the Goddess and also sprinkled at the time of taking
the “bhog” from kitchen to temple for offering:

“Particularly for me, it is very important as I earn my livelihood from my shop which is on
the eastern side of Adi Ganga in the Kalighat side.” — Respondent BB2, Site B

Essentially the river, the human connection with water and the site hold special
meaning for all, be it for different or similar reasons, and enforce the individual fac-
tor of emotions.

As said by one of the temple representatives, “the Kalighat temple used to be right on the
banks of the river and this Adi Ganga used to be the original flow of the Ganga to the Bay
of Bengal. This was about 400 years ago. Eventually the width and depth of the river
decreased, informal settlements started coming up along the banks and also the main flow
of the river had shifted to the current Hooghly river or as we now call, Baro Ganga (big
Ganga) whereas Adi Ganga literally means the original Ganga.”

Photograph 11.3 reveals the character of the place by means of a few old photo-
graphs from 2012 while the boat was still in working condition in Kalighat, while
Photographs 11.4 and 11.5 show the current situation.

The bridge in Kalighat connecting either banks of the river in Site B, as seen in
Photograph 11.7, had been recently constructed where boats used to ply previously
(Photograph 11.3). Three boats were placed one after other, and due to lack of suf-
ficient water, people used to cross over from one bank to the other simply by walk-
ing over the boats placed that way. Only during high tides, mostly during the month
of Bhadro, that is, mid-August to mid-September, when water in the river is its
annual high, one boat with its boatman could actually ply between the banks. The
remnants of the boats can be observed in Photograph 11.4.

An interesting thing that came out was that a certain livelihood exists amongst the
informal class where they pick up coins from the river bank and bed that people offer
to the river as part of a ritual or for making a wish. They also get alms from the devo-
tees, and this donation is often seen as a goodwill gesture by the devotees which will
aid in their wishes coming true. This in turn opens up a whole new spectrum of liveli-
hood in the area, and the informal settlers become an integral part of this system.
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Photograph 11.3 Site B — site photographs of 2012. (Source: Observation (2012))

The character of the site with the temples, Kali Temple — the most prominent one
in the area — is shown in the top left in Photograph 11.6 along with some of the other
temples which bring out the character of the place. The statuette of Mother Teresa
can also be seen in the same photograph, giving this site a multi-cultural perspec-
tive. The temples are of various scales and architectural styles (Photograph 11.7).

Photograph 11.8 shows few of the rituals taking places near the Kali Temple by
the Adi Ganga like head shaving of a child, puja offerings set in a temporary stall
and family praying together with the aid of a priest clad in red cloth.
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Photograph 11.4 Site B — Kalighat bank. (Source: Observation (Jul-Aug, 2018))

Photograph 11.5 Site B — Chetla bank. (Source: Observation (Jul-Aug, 2018))
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Photograph 11.6 Site B — site surroundings. (Source: Observation (Jul-Aug, 2018))

While mostly flowers, leaves and fruits are the common items used in the offer-
ings as put forwards by all the respondents, there are also some specific offerings
based on the ritual; the customs change but the items remain more or less similar:

“For sradhh ceremony, white flowers are required while for marriages, coloured flowers are
required. Also Karthik idols are not immersed but left on the banks while idols are immersed
in the river.” — Respondent RIB2, Site B

Banana plant is bathed for Kalabou snan during Durga puja, while goats are
bathed for Kali puja. Though there is no specific time for such sacred waste dis-
posal, Saturday is a very important day for Kali puja which makes it more auspi-
cious and more crowded.

“We do sradhh ceremony or last rites, thread ceremony while people also throw ashes of the
deceased here mainly in Kalighat because this place is considered holy, being one of the 51
shaktipeeths of Hindu mythology and performing rituals here help attain moksha. People
also collect Gangajal during high tide. The low tide water is pretty bad and is probably the
wastewater of the entire city.” — Respondent TB2, Site B
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Photograph 11.7 Site B —access across Adi Ganga Source: Author’s observation (Jul-Aug, 2018)

Bathing on special days mostly on Tuesdays and Saturdays, Sankrantis, that is
last day of each month in the vernacular calendar, especially on Makar Sankranti in
mid-January Mahalaya (usually in October) and eclipses is considered auspicious.

“Our puja offering packet mostly contains flowers, garlands, sweets, candles, bangles etc.
wrapped in a sal leaf packing. People also offer sarees, dhotis and gamchhas (thin hand-
loom cloth towel).” — Respondent BB1, Site B

Another respondent also mentioned:

“Our puja packages wrapped in sal leaves have sweet, sindoor, flowers while garlands, betel
leaves, nuts, bangles, alta, incense sticks, candles, oil lamps, fruits are extra and can be
taken as per choice of the devotee and also the price range varies across the options.” —
Respondent BB2, Site B
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Photograph 11.8 Site B — rituals. (Source: Observation (Jul-Aug, 2018))

The above quotations bring out that most of the offerings are organic in nature,
but it is to be noted here that as per another respondent quoted later, the bangles in
the packets are often made of plastic due to the pricing factor. Also sindoor or ver-
milion and bangles are offered only to goddesses and not to gods.

Photograph 11.9 shows the human interactions with the river for the rituals — one
shows the occasion of Bipodtarini puja, worship for keeping the evil at bay, where
devotees flock to the river for ritual bath and offerings even when it was raining as
can be noted from the umbrellas and river, and the other one shows ritual bathing on
a regular day.

The municipality has bins on wheels which the person takes along for collecting
household waste and for cleaning the roads. All these are stacked near the Kalighat
temple itself as seen in Photograph 11.10.

Individual Factors Pertaining to This Site

Though lack of civic sense, values, emotions, habits and personal norms play key
roles, religious belief systems that pertains to individual factors — values and per-
sonal norms—come out as one of the prime factors for sacred waste disposal.
Religious ground that Adi Ganga water is holy forms the general notion.

Because the flowers, fruits and leaves and the other materials have been used in
the worship, those are still considered as sacred, and people, in general, do not con-
sider throwing the holy items together with other waste in the municipal bins an
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Photograph 11.9 Site B —rituals in Adi Ganga. (Source: Observation (Jul-Aug, 2018))

option at all, and hence they offer those to the holy river, and this relates to situa-
tional factor of subjective norm, but individual factor of values and personal norms
finally makes the cut here as it is after all an individual’s decision.

The goddess is considered as a woman, and it is more about the association of the
goddess with married women which raises the significance of these practices. So
this basically gives a human touch or emotional connect (individual factor —
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Photograph 11.10 Site B — municipality waste collection vans near Site B. (Source: Observation
(Jul-Aug, 2018))

emotions) to the goddess which makes such rituals all the more significant to the
lives of the devotees.

Some respondents also do not consider that sacred offerings can ever be toxic
under any circumstance. This relates to individual factors such as perceived con-
sumer effectiveness, lack of environmental knowledge and perceived behavioural
control on one hand and situational factors such as subjective norm on the other,
though the individual factors are stronger here. Same goes for the following quote:

“These worship flowers turn holy after the worship is complete.” — Respondent BB1, Site B

Sacred waste is perceived as holy and as offering and not really as waste:

“To some extent it does because during high tide, Adi Ganga receives a lot of waste from
the Baro Ganga and while most of the materials gets washed out again to Boro Ganga,
whatever cannot go during low tide remains stuck here. Baro Ganga is powerful but these
tributaries lack that capacity now. We don’t know what happens after Baro Ganga but
Ganga engulfs everything and makes it pure.” — Respondent TB2, Site B

This gives a complex perspective as on one side it accepts that river should be
clean, while on the other it says that Ganga has the healing power. This relates to
situational factors, subjective norm and infrastructure on one hand, and individual
factors, perceived consumer effectiveness, lack of environmental knowledge and
perceived behavioural control on the other; lack of environmental knowledge works
the strongest here.
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Convenience also plays a key role as the river being close by, it becomes more con-
venient for them to throw all types of waste items together in the water or on the banks
as that will anyway be carried away by the water which pertains to situational factor,
infrastructure, and stronger individual factors, habit, perceived consumer effective-
ness, perceived behavioural control and lack of knowledge about the environment.

Situational Factors Pertaining to This Site

It is to be noted here that price of the commodities given in the offerings plays an
important role as well:

“The local stalls mostly sell plastic bangles for such cases as it costs less whereas the actual
material to be used is conch and coral bangles for the married women and also for the
Goddess for symbolic as well as health purpose. Goddess Kali is visualised as a married
woman and hence the same.” — Respondent RFB2, Site B

Even though there are individual factors of perceived consumer effectiveness and
(lack of) knowledge regarding the ill-effects of plastic, both amongst the buyers and
the sellers, it is obvious that while some might still be conscious about the ill-
effects, it is for the majority the industry survives, and for this, situational factors —
price (as plastic is cheaper) and subjective norm — play a very important role. What
can be observed here is that the essence of the ritual and the practice remains the
same, but to keep doing that at an affordable price for access to the masses, cost of
the commodity becomes a big issue. Hence bangles made out of conch shells and
coral which hold the main significance in the social customs have been replaced by
plastic white and red bangles consecutively. Devotees can now afford buying the
same, but however, plastic creeps in the process due to the issue of affordability,
which is a situational factor as found in the literature. This is also, in fact, in sync
with the subjective norm, and that is about the customs and the practices which
spread its roots deep into the society. It is often about carrying on the belief by one
way or the other due to the significance of the same.

Lack of alternate options again becomes a crucial factor as it came out mostly
from the informal settlers that they also dispose of their household waste along with
sacred waste in the river as they do not have a proper system in place for disposal of
household waste as the municipality collects it from the formal houses. Individual
factors of values and personal norm and knowledge take a backseat, and situational
factors of infrastructure and lack of alternate options take the lead:

“Considering it to be holy and offering to Goddess Ganga. In Hinduism, all rivers and
mountains are considered holy.” — Respondent TB1, Site B

This again relates to both situational factor, subjective norm, and individual fac-
tor, values and personal norms, where the former becomes the main guiding role.

The complex case of the idol making industry follows mostly situational factors
like price, product attributes, lack of a proper certification system, subjective norm
together along with individual factors of emotions, perceived behavioural control
and knowledge or lack of it, though situational factors make the main deciding
factors.
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Contamination Pertaining to This Site

The respondents mention that vermilion and lead-based paints used on idols, earth-
ern potteries, oil lamps and candles may harm the waterbody to a certain extent. The
rituals associated with this river happen all the year round, the exact dates and time
being decided by the almanac. As from the interviews, the main rituals performed
here are mostly marriage, thread ceremony, sradhh and, tarpon on Mahalaya days
where one pays homage to ancestors, bathings after both solar and lunar eclipses,
Chhat puja and bathing goats before sacrifice, the offerings mostly being flowers of
different types, leaves of different types, fruits, earthern pots, milk, etc. Domestic
sacred waste is usually put on the banks or the river water by bringing puja waste
collected from home as per the convenience of the individual or on a weekly basis.
The rituals usually happen all the year round, but there are some important dates as
mentioned by this respondent:

“It is being done on a regular basis like Saraswati idol immersion after the puja usually in
February, Lakshmi idol immersion usually in October, Kali idol immersion mostly in
November etc. along with other pujas all through the year.” — Respondent RFA2, Site B

Another element that came out from the research was the use of the plastic bags
for the disposal as put forwards in the following quote. Though this is not part of the
sacred waste per se, this is often used for the disposal which does the harm:

“I don’t think there is anything so serious from the offerings but plastic bags are used in
abundance for carrying and throwing the domestic sacred waste in the river.” — Respondent
BB2, Site B

Another very interesting outcome came up regarding the idol making industry and
its associated toxic and hazardous components as put forwards in the following quote:

“Plastic bags in which people throw stuff, I think, is the major hazardous element. Idols also
have lead based paints but a ban was enforced on the same but it is still used. Implementation
will take time. Idol making is an industry by itself afterall and is the source of livelihood of
so many people, starting from people collecting the clay, making the idols, painting the
same, making the clothes and accessories of the idols and so much more. Previously idols
were made only of clay but due to rain the idols would get out of shape which ruined the
image of worship. Eventually these people started using burnt clay and adding synthetic
elements for decoration purpose like plastic beads, thermocol etc. and also so that the idol
does not get ruined in case of rains. It was an innovation from the idol making industry.
Thus it is very difficult to judge why something is used and why something is not used.
Imagine this from the buyers’ point of time? You get sponsors, spend so much money on the
grand festival of Durgapuja which caters to the tourism quotient of the state as well, will
you buy a simple clay idol which does not look fancy and also stands a chance of being
washed away? Rains during the time of Durgapuja is not usual but not that rare as well.
Apart from this, I cannot think of any other toxic waste as such.” — Respondent TB2, Site B

For the volume of the sacred waste, while many of the respondents said it is very
difficult to ascertain an exact value as it is a waterbody subject to tidal flow, average
figure coming out of the interviews that the respondents can estimate for the sacred
waste disposed in this stretch is around 50 Kg. per day during peak season, while
many saw it as not much. Difference in contamination level in the river/river banks
due to religious rituals can be observed in Photographs 11.4, 11.5 and 11.9 where
the latter one is on the day of a festival and the contamination is noticeably higher.
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Graph 11.1 Total suspended solids in Kalighat station point, Adi Ganga in high tide and low tide
over 5 years. (Source: West Bengal Pollution Control Board (2018))

This can also be noted in the photographs where the surface looks cleaner with
lesser concentration of suspended materials in 2018 as compared to 2012 (Fig. 11.6
and Photograph 11.4). It is also to be observed that for the 2018 data, the total sus-
pended solids during high tide and low tide are almost the same. This can be linked
to Site A where the net in front of the Chief Minister’s residence blocked the pas-
sage of the suspended solids from Sites A and B towards Site A, the latter being
nearer to the main trunk of River Hooghly which induces the tidal flow in Adi
Ganga. Please vide Fig. 11.4 for the location of the River Hooghly and the three
sites in concern. The little difference between the readings during high tide and low
tide for TSS is the movement of such suspended solids along the direction of tide in
between Site B up to the net installed near Site A. It should also be noted that due to
security reasons, being in front of the Chief Minister’s residence, the net could not
be photographed during the data collection period but has references in the inter-
views. Only Site B has the station point for recording water quality by the WBPCB,
but as the stream experiences tidal flow, the overall same water quality is experi-
enced by Site A and Site C as well.

A compactor machine has also been installed and has been functioning since
November 2016 where the organic waste from the Kalighat temple goes along with
organic waste as collected by the municipality. However, most of the respondents
were not aware of this and can be associated to the individual factor — lack of knowl-
edge (Photograph 11.11).
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Photograph 11.11 Site B — compactor unit set up by KMC near Site B. (Source: Observation
(Jul-Aug, 2018))

Site C: Prasannamoyeeghat

This site is further downstream of Site B:

“In earlier days at the time of my grandmother, she used to take bath regularly. Later on,
I have seen my mother also but gradually the bathing stopped because of the poor water
quality.” — Respondent RFC1, Site C

Prasannamoyeeghat was primarily made for personal uses of the then zamindars
of this area. As such idols of worships or pujas performed in individual houses used
to be immersed here. Another important part is for navigational purpose of com-
mercial cargo — mostly rice, bamboos, tiles, bricks, jhama brick bats for soorkhee
for road building, etc. led to development of a commercial hub — the Chetla Haat
nearby along with other factories and godowns along the river banks. A few of these
survive now:

“It used to have a big importance earlier towards sports. Different types of sports used to
happen here. Lots of swimming events used to be conducted during the high tide. Later on
due to shortage of water, these got stopped and Adi Ganga virtually became a sewerage
canal.” — Respondent RFC2, Site C
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Photograph 11.12 Site C. (Source: Observation (Jul-Aug, 2018))

Photograph 11.12 shows the overview of Site C, certain extent of beautification
done in the form of a bench by the river, new buildings and also some ongoing
construction but the situation is visibly not near to perfect. The main bridge right
next to Site C with few informal settlers on the sidewalk of the bridge, someone
disposing a packet can be observed in Photograph 11.13 along with other images of
Site C (Fig. 11.10).

Holy dips are taken on various auspicious occasions. Nowadays because of insuf-
ficient water, bathing has almost stopped in this stretch. However, small-sized idols
are still being immersed to some extent from pujas conducted in individual homes.
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Photograph 11.13 Site C. (Source: Observation (Jul-Aug, 2018))

The usual offerings for worship are flowers, fruits and leaves. Offerings vary
from ritual to ritual to some extent. For example, during Chhat puja bananas are
offered in plenty, but in the case of other pujas, there is nothing specific, and all
types of fruits are being offered.

Regarding the domestic sacred waste, mostly it is stored in the house for a week
and then packed in plastic bags, and the domestic help disposes it off on the w