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Foreword

 

Over the years, I have had the distinct pleasure to be professionally associated with 
Dr. V.I. (Lucky) Lakshmanan. In his most recent book on the smart village, he dem-
onstrates his passion and expertise in understanding the development of connectiv-
ity, which includes infrastructure, knowledge and accountability.

Through this book, he describes in detail that government should not only con-
cern itself with the well-being of people in communities but also promote relevant 
skills that must be considered when contemplating connectivity at times when dis-
ruptive technological changes affect countries like Canada. Further, he notes that 
government has an absolute obligation to protect the weakest and most vulnerable 
members of society, as I have always believed.

The smart village is a fascinating concept that clearly lays out an agenda for 
managing complexity. It was through Dr. Lakshmanan that I met President Abdul 
Kalam of India  – at our meeting in Toronto, we discussed in detail his concept 
known as PURA and what it could do to develop rural and remote India. The con-
cept as I understood it became a new development model for one of the world’s 
fastest-growing economies.
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At the same time, President Kalam suggested that government must never delib-
erately or inadvertently extinguish the opportunity to work with the private sector to 
lay down pathways for innovation in connectivity. I have always believed that there 
is a role for government in the promotion of smart technologies, and it must be 
linked in tandem with the private sector whose investments and risk appetite are the 
engine of Canada’s economy.

When I was an elected member of the House of Commons, I made it a habit to 
speak to students in whatever city or town I visited – I did this even when I became 
prime minister. Long after my career in politics, I take great pride in the fact that 
communities continue to welcome me to address students, and while there I strive 
to inform and inspire the next generation of Canadians about the role of an inte-
grated Canada – through connectivity and knowledge transfer.

In my view, connected communities and the use of smart technologies are some 
of Canada’s most unique selling propositions. Many men and women, even remote 
communities, throughout Canada  – be they healthcare providers, operators and 
technicians, IT specialists and others who compete in global e-commerce – have 
enabled technology to link Canada from coast to coast to coast. My examples herein 
simply illustrate the extent to which their work and services are so vital to Canadian 
society and what is capable when we innovate effectively.

Throughout my professional and public life, I have maintained that for democ-
racy to be effective it requires a diverse set of multi-skilled individuals. To be clear, 
a viable democracy is integrally linked to livelihood and without it economic decline 
is sure to follow.

In this book, I believe Dr. Lakshmanan and his colleagues set out to accomplish 
two objectives. The first is that they address complex regulatory issues that affect 
communities seeking to integrate through the use of smart technology. And the sec-
ond is that they have correctly highlighted the need for public decision-making and 
accountability.

I have always been fascinated by the work of St. Augustine, who was the first to 
translate the Bible in the fifth century AD. In effect, his work and his writings sup-
planted the abuses of capitalism and power and emphasized the state’s responsibil-
ity for those who are less fortunate. In effect, it was a call to action and the foundation 
for the reconstruction of society. This book modifies those tenets!

As I travel throughout this great country, I see that there are passionate, commit-
ted people, like Dr. Lakshmanan, who have taken up the challenge of complexity. I 
often compare what I see today with what I experienced when I was in public life, 
when I had the privilege to help shape society with some of the world’s most promi-
nent leaders, some of whose friendships I treasure to this day. I am delighted that Dr. 
Lakshmanan asked me to write a foreword in support of this important upcoming 
book – The Smart Village.

Toronto, ON, Canada Rt. Hon. John N. Turner PC CC QC
Fall 2020

Foreword
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Preface

The idea of writing a book on smart villages that would serve as a reference and 
implementation guide for professionals involved in rural development and associ-
ated disciplines has been taking shape with the co-editors for several years. A decade 
of work focusing on smart villages, in addition to the individual professional experi-
ences of the co-editors in associated disciplines, has prepared us for producing this 
book, with contributions from authors from Canada, India, Botswana and the 
USA. Contributors to the book have been chosen to represent the diversity of expe-
rience essential in the development of smart village conceptualization and imple-
mentation. Contributors include academics, senior government bureaucrats, public 
health experts, public policy experts, entrepreneurs, engineers and technologists, 
communications and information systems specialists, social activists and social 
workers, systems developers and – most importantly – solution implementers.

Books on smart villages are still a few in numbers, as the concept itself has not 
yet been analysed or promoted to the same extent as smart cities have been. Most of 
the information available is in the form of research papers on specific implementa-
tions of one or two dimensions of an ideal smart village, or results from funded 
projects. The purpose of this book is to create the necessary awareness and encour-
age more activities of this nature. This book takes a holistic approach to the smart 
village idea, by defining the need, identifying the enablers and delivery mechanisms 
and providing case studies from different parts of the rural world. In doing so, it 
offers a necessary complement to the literature available on smart cities focusing on 
the urban world and hopefully plays a role in bridging the widening urban–
rural divide.

Inspiration for working in this area as a matter of common good and conse-
quently for this book came from one of the most respected leaders in modern Indian 
history, the late Dr. A.P.J.  Abdul Kalam, the 11th President of India. President 
Kalam first presented his vision for the development of rural India on the eve of 
India’s 54th Republic Day in 2003. He called this vision, PURA (providing urban 
amenities to rural areas), which would comprise four elements of connectivity 
(physical, electronic, knowledge, and economic connectivity) in rural areas. Dr. 
Kalam was a passionate promoter of PURA as the means to develop rural 
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 communities and shared his thoughts globally with government leaders, academics, 
public policy experts and general public, including the multiple visits that he made 
to Canada, coordinated by Dr. Lakshmanan  – co-editor of this book  – and the 
Canada India Foundation. A collection of his lectures in Canada were published in 
2012 (Prosperity and Peace in the Twenty-First Century, A.P.J. Abdul Kalam with 
V. Ponraj, R. Swaminathan, V.I. Lakshmanan) to further the interest in rural devel-
opment. This interest coalesced with the by-then prevalent interest in the smart cit-
ies concept and its implementation into a desire for creating a momentum for smart 
villages. Unlike smart cities, which involve the design and development of mega 
infrastructure (physical and electronic), including environmentally friendly trans-
portation for efficient connectivity, smart villages put more emphasis on human 
resources development, healthcare, empowerment and equity. With nearly half the 
world’s population living in villages, this topic cannot be ignored and will present a 
major challenge and an opportunity of our times.

A memorial arranged in Toronto in 2015 by Dr. Lakshmanan, to celebrate the 
legacy of Dr. Kalam, provided a venue for his initial meeting with Dr. Kumar Murty 
and discussion on the need to carry forward Dr. Kalam’s legacy. The concept of a 
smart village, and the idea of organizing a conference on that theme, was conceived 
from follow-up conversations at the University of Toronto between Dr. Lakshmanan 
and Dr. Murty. The first Smart Villages Conference was held in March 2017 at the 
Fields Institute for Research in Mathematical Sciences located at the University of 
Toronto, co-chaired by Dr. Kumar Murty and Dr. Lakshmanan. While the beginning 
was modest with 4 talks and 20 participants from Canada, the USA and India, it led 
to a Connaught Global Challenge Award and facilitating two more smart villages 
conferences: one in April 2018 with 18 presentations and 80 international partici-
pants; and the other in June 2019, with 36 talks and 100 participants, with interna-
tional participation from Asia, Africa, Europe and North America. The conferences 
enabled practitioners in the area of smart villages from around the world to share 
their experiences, challenges, results and recommendations. The conferences were 
very important in the development of the smart village idea, as they expanded the 
scope of smart villages beyond technology to a holistic development of villages 
including the preservation of cultural traditions and addressing the needs of the 
underprivileged. They also enabled sharing of multinational and multicultural per-
spectives on rural development. Discussions during the conferences convinced the 
co-editors that the next step in enhancing global awareness, leadership and expertise 
in the development of smart villages would be a reference book that addresses the 
multiple dimensions of a smart village, with descriptions of case studies around the 
world. This book is the result of those deliberations. It is hoped that it would also 
serve as a valuable reference for the next smart villages conference, scheduled to be 
held in Gaborone, Botswana, Africa, on April 11 and 12, 2021.

We are indebted to the late former prime minister of Canada, the Right Honourable 
John Turner, for writing the foreword for the book. When the book was initially 
conceived, the editors contacted Rt. Hon. Turner – through Mr. Marc Kealey, one of 
the book’s contributors – and described the objectives of the book, requesting him 
to write the foreword. The former prime minister graciously agreed and sent the 
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document well before the requested date on August 20, 2021, while expressing his 
willingness to participate in the book’s release in Spring 2021. Sadly, shortly after-
wards, he passed away. We are sure that, if he were still with us, he would be proud 
of the book and optimistic about its impact on society. We would like to express our 
sincere gratitude to all the contributors to this book, who include Prof. Venkatesh 
Athreya, Mr. Vijay Shankar Chandrashekhar, Dr. Suresh Kumar Chellian, Mr. Uday 
Gokhale, Dr. Barun Gorain, Dr. Richa Govil, Prof. S. Kanchana, Mr. Marc Kealey, 
Dr. Dinesh Krishna, Ms. Sulochana Krishnamurthy, Mr. T.S. Krishnamurthy, Ms. 
Brinda Muralidhar, Mr. Jacques NdoutouMvé, Ms. Monique Vanloo-Mvé, Dr. 
Annapurna Neti, Prof. Oathokwa Nkomazana, Dr. Ronika Paika, Mr. Prashant 
Pathak, Dr. V. Ponraj, Dr. Y.S. Rajan, Mr. Nirmalesh Sampath Kumar, Dr. Sebusang 
Sebusang, Mr. J. Simeon, Ms. Meena Singh, Ms. Sukarmina Singh Shankar, Mr. 
Howard Shearer, Prof. J.S. Thakur, Mr. Chocko Valliappa, Mr. Shinu Varghese and 
Dr. S.P.  Viswanathan. Their contributions are particularly appreciated, given the 
challenges faced due to COVID-19 imposed restrictions. We also thank Padma 
Bhushan Prof. Mrityunjay Athreya and Prof. Sundar Bharadwaj for their consulta-
tion support regarding the contents of the book. The encouragement provided by 
members of the Canada India Foundation is also sincerely appreciated. Our thanks 
are due to Mr. Jonathan Chen for technical support and Ms. Savitha Ananth for 
administrative support. We are especially thankful to the team at Springer Nature, 
for its encouragement, guidance and support leading to the publication of the book.

In addition to the book, the co-editors are also involved in other smart villages–
related activities, including the development of a scalable architecture which takes 
a holistic approach to technology, policy and institutional design, modelling of 
smart village domains, public health and education-focused initiatives and other 
rural economic and social development activities, serving the global community to 
seek ways to reduce the urban–rural divide.

Mississauga, ON, Canada V. I. Lakshmanan
Toronto, ON, Canada Arun Chockalingam
  V. Kumar Murty 
Mississauga, ON, Canada S. Kalyanasundaram 
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Introduction

The objective of the book, “Smart Villages: Bridging the Global Urban–Rural 
Divide”, is to provide a holistic understanding of the issues and challenges involved 
in the development of rural communities and also act as a guide for exploiting the 
opportunities made available through modern technology to convert rural communi-
ties into smart villages. The book is targeted at any organization or individual inter-
ested or active in the fields of rural planning and policy development, including 
governmental and non-governmental organizations, industrial solution providers, 
public healthcare professionals, public policy professionals and students, as well as 
rural communities around the world addressing rural development through tools 
available in this century.

While developing the contents of the book, the editors wanted to expand beyond 
the common perception of a smart village as one that can avail of the latest tech-
nologies being implemented in urban areas of the world. With that objective, the 
editors sought a diverse group of experts who, through their own career experience 
as well as academic research, have presented other dimensions of what would make 
a village “smart”, and by extension, enhance the quality of life of rural communities 
everywhere.

The book is divided into three sections, “Defining the Need”, “Building the 
Framework” and “The Enablers: Delivery and Case Studies”. In the first section, 
“Defining the Need”, the authors make a high-level case for the concept of “smart 
village”. Chapter 1, “Setting the Scene”, outlines the evolution of human develop-
ment through early civilizations, colonization and industrialization to reach the cur-
rent urban–rural unequal dichotomy. It describes the development of urban and 
rural civilizational communities, as well as events that contributed to the current 
state of the urban and rural world. The purpose of the chapter is to understand that 
we do not look at smart village development as an initiative unconnected with the 
continuum of human development through the ages.While developing the metrics 
of a smart village, it enables us to ensure that we do not forget the heritage and cul-
tural dimensions of the community which is sought to be transformed into a smart 
village. Chapter 2 presents an overview of the concept of the smart village and its 
desired benefits. Some early and current smart village initiatives are also covered. 
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Chapter 3 provides a backgrounder on the divide between urban and rural demogra-
phy and the consequences of that divide. The importance of being able to quantify 
and measure the impact of any smart village initiative is elaborated in Chapter 4. As 
the United Nations has highlighted, sustainable development has to be the key 
phrase of any initiative impacting humanity and the smart village is no exception, 
especially the rural communities who have been the last line of defense against 
environmental degradation. Chapter 5 highlights the importance of smart villages 
being an integral part of a sustainable ecosystem. While the above chapters address 
the material aspects of smart village development, it is the editors’ view that the 
preservation of indigenous traditions is an aspect that should not be overlooked. 
This view is elaborated in Chap. 6, with examples from Canada, Africa and India, 
showing how indigenous traditions when not subsumed by modern technology – but 
nurtured instead –can not only ensure the local quality of life but also provide brand-
ing opportunities, global reach and economic advantage.

The second section “Building the Framework” describes in greater detail the 
many aspects associated with smart village development. Governance, whether at 
the national, regional or local level, is an essential part of any development. 
Governments conceive, facilitate, implement and finance development projects. 
They set and enforce rules and regulations. They create schemes with brand identity. 
Therefore, anyone considering smart village projects must understand the role gov-
ernment will play, the impact it will have on the project and how one can leverage 
government schemes and facilities to benefit the project. Chapters 7 and 8, written 
by authors with strong private sector and government services experience respec-
tively, address the role of governments and governance in the context of rural devel-
opment. Chapter 7 describes the North American governance scenario, and in Chap. 
8, the Indian scenario. In the latter chapter, the author makes a strong case for 
decentralizing decision-making for better government at the grassroots. In addition 
to being a good idea, “smart village” can also be viewed as a science. The develop-
ment of the science of smart villages requires an understanding of the attributes that 
make a village “smart”. Chap. 9 provides a detailed understanding of the compo-
nents of an ontology for a smart village, with special emphasis on learning as a key 
component. Chapter 10 provides a blueprint for the development of a key element 
of smart village, healthcare, specifically primary public healthcare. The chapter also 
includes an item list for putting together a typical primary healthcare centre. Public 
health is the main indicator of the socio-economic environment of a rural commu-
nity. Chapter 11 addresses the social mobilization that is required to achieve the key 
objectives of a smart village with examples, drawn from the author’s personal 
involvement in successfully addressing two socio-economic issues, female infanti-
cide and literacy. Chapter 12 describes the evolution of the smart village idea in 
India, starting from Mahatma Gandhi’s championing of villages as the heart of 
India, to the PURA vision of India’s former President Abdul Kalam of providing 
urban amenities in rural areas and to the SPMRM initiative of the current govern-
ment. The realities and challenges associated with the development of smart vil-
lages in the Indian context are well laid out by the author who had been intimately 
involved with the development of the PURA concept. Chapter 13 addresses what 
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most people associate with “smart village”, namely providing physical, digital and 
knowledge connectivity. The author describes the technologies involved with imple-
mentation examples from Africa, India and Europe. Technologies adopted must be 
appropriate to suit local conditions and be capable of truly adding value for the 
smart village. This is particularly true for Indian villages. A comprehensive view of 
using appropriate technology for value addition in a rural setting is provided in 
Chap. 14, by the authors who draw from their personal involvement in initiating and 
implementing the value addition projects. The role of education, with a particular 
focus on skilling, in the development of smart villages is explored in Chap. 15. The 
authors draw upon their own academic research and that of other academics and 
integrate it with the experiences of grassroots practitioners to understand the role of 
skills development and challenges associated with it in the rural environment. The 
final chapter in the section, appropriately, is devoted to that aspect of a smart village 
project which – if not properly understood or applied – can guarantee failure of any 
project. The author, a reputed entrepreneur and investor, describes the conventional 
and innovative instruments to finance smart village initiatives and advises the proj-
ect proponents that social and economic objectives of a project must be effectively 
communicated to attract the necessary capital needed to implement the project.

The third section, “The Enablers: Delivery and Case Studies”, provides several 
case studies of implementation of one or more smart village elements. These proj-
ects may not all have been pre-stamped with the “smart village” identification and 
terminology, but they all offer excellent case studies of rural development and 
examples to benefit from in any smart village project. One of the key themes of the 
section is the cross-fertilization of ideas on smart villages between countries and 
continents. For example, an idea like PURA from India could be superposed on a 
smart village implementation in an indigenous community in Canada. Chapter 17 
does just that by showcasing two initiatives in Ontario, Canada, and they could be 
viewed as implementations of the PURA concept. Agriculture is the lifeline for 
most rural communities in India, and elsewhere, and farmers are the human face of 
agriculture. Chapter 18 shines the light on small farmer producer companies which 
can help farmers move beyond subsistence agriculture and indebtedness. Chapter 
19 looks at natural resources and agriculture as two of the enablers of job creation 
in African smart villages, with success stories from Botswana and Mauritius respec-
tively. Chapter 20 highlights the importance of clean water for any rural community 
and illustrates how an innovative water treatment solution developed in Canada has 
been implemented in Odisha, India. Another innovative and sustainable, technology- 
based, solution for providing drinking water for smart villages is presented in Chap. 
21. It is a seawater desalination system utilizing solar and agro-waste biomass for 
producing high-quality drinking water, developed by an Indian company with guid-
ance and funding from the Government of India. Several chapters are devoted to 
healthcare case studies from Africa and India. The importance of agriculture as an 
essential component of rural communities is known; however, its value as an entre-
preneurial engine for the smart village is brought out by the author in Chap. 22. 
Chapter 23 describes a proposed rural healthcare case study in Botswana, Africa, 
which draws its inspiration from a similar initiative in India. Three other case stud-

Introduction
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ies on healthcare demonstrate the different ways in which healthcare can be incor-
porated in a smart village. Chapter 24 describes a healthcare case study and discusses 
the challenges inherent in sustaining an effective healthcare system in a rural com-
munity. The challenges of telemedicine in an Indian environment are presented in 
Chap. 25, and a case study of overcoming those challenges through a mobile hospi-
tal is described. Again, it is notable that this mobile hospital implementation in the 
state of Tamil Nadu, India, was funded by an organization and individuals from 
Canada. Chapter 26 describes a nurse-led healthcare initiative that also serves as an 
example of women’s empowerment in a healthcare setting. Two cloud-based educa-
tion solutions, both benefitting Africa, are presented in Chapters 27 and 28, one an 
indigenously developed solution whereas the other initiated and funded by the 
Indian government.

One of the main objectives of the book is to emphasize the social components of 
a smart village development. These are women’s empowerment, inclusive develop-
ment and indigenous traditions. These components are referenced in several chap-
ters through the book but form the main theses in Chaps. 29, 30 and 31. In Chap. 29, 
the authors demonstrate through a comprehensive case study how technologies – 
not all of them leading edge – can be effectively adapted to provide meaningful 
employment for women. Chapter 30 provides a shining example of a unique orga-
nization which has successfully demonstrated that differently abled people can form 
their own smart village and is presented to make a case that no smart village can be 
classified as smart if it does not have a place for the differently abled. Chapter 31 
uses the broad canvas of Africa to emphasize, using numerous examples, the neces-
sity and value of incorporating indigenous traditions in any smart village project. 
The new normal that has gripped the world in the form of COVID-19 is the subject 
of Chapter 31, where the author  – an epidemiologist and public health expert  – 
describes the spread of the virus around the world in 2020 and offers his views on 
how smart village development will have to factor in the demographic and socio-
logical changes brought about by the illness. The book concludes with recommen-
dations for current and future practitioners in the field of rural and smart village 
development.

It is hoped that the book will be part of any toolkit for practitioners in the area of 
smart villages and help them develop a policy-based framework for smart village 
projects. It is also hoped that the general reader will appreciate the importance of 
smart villages–based rural development, importance of balancing development with 
social/gender equity and importance of cultural traditions and challenges in the 
implementation of smart villages. The book would be deemed to have achieved its 
objective if it results in an increase in the number of practitioners in the area of 
smart villages in particular and rural development in general contributing to the 
bridging of the urban–rural divide.

Introduction
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Elders of the village of Pilikwe, Botswana, at smart village discussions with co-editors 
V.I. Lakshmanan and Arun Chockalingam and contributing author Jacques NdoutouMvé

 V. I. Lakshmanan
 V. Kumar Murty
 Arun Chockalingam
 S. Kalyanasundaram
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