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Message





Dr. Himanta Biswa Sarma, Ph. D. LLB     Minister, T&D, Finance 
Minister, Assam

MESSAGE

Innovation & Transformation are the two pillars on which the world will revolve over the next couple of 
decades. For the Government of Assam, the role of State Innovation & Transformation Aayog (SITA) is 
instrumental in guiding the state on these two parameters in the days ahead. 

Since its inception in 2016, SITA has pioneered several initiatives admirably. It has established 
relationships with key stakeholders, experts for various sectors such as Agriculture and allied activities, 
Green Technology, Renewable Energy,  etc. It is also heartening to know that UNICEF and British 
Council has come forward to extend their collaborative support to SITA in the fields of Sustainable 
Development Goals, women and child related matters and Education, Communication Skills for 
employability, Arts & Culture respectively.

This 2nd volume of its journal ‘Though Process: Points to Ponder’  is yet another attempt to highlight 
the key areas of its interventions and the necessary innovations required to propel Assam into the next 
stage of development. 

As Finance Minister of Assam, I wholeheartedly commit our support and resources whenever SITA 
should feel the need for the betterment of the state. I wish SITA all the very best for all of its endeavours. 

Lastly, I urge all the citizens to remain safe, healthy and remain indoors as much as possible. We have 
fought bravely till now and shall continue to provide the best of our efforts to defeat this calamitous 
occurrence. 

(Dr.Himanta Biswa Sarma)
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Having assumed the office of Chief Executive Officer (CEO) at SITA recently, I can already 
sense the importance of the organisation. Modelled after NITI Aayog at the centre, SITA 
is the think tank which provides much needed expertise and advice to the various depart-
ments and agencies of Government of Assam.  It has taken up the all important mantle 
of knowledge leadership in the Government.  I appreciate efforts of  team SITA to having 
continued to drive the organisation with utmost zeal and professionalism in bringing out 
the 2nd volume of our journal ‘Thought Process: Points to Ponder’. 

Technology led transformation shall be the driving force in coming times for any sector; 
agriculture, and its allied activities, skill and livelihood, renewable energy sources, ecology 
& environment,  biodiversity, tourism, rural development to name a few. SITA is well po-
sitioned to leverage this situation as it has succeeded in establishing itself as a key resource 
agency due to its working relationship with many key experts and agencies. One major area 
SITA shall be intervening to prepare a state planning atlas for the state titled ‘Discovery of 
Assam’ which will involve resource mapping both natural and man made of the state lever-
aging GIS Remote Sensing technology for socio-economic planning to facilitate a robust 
decision making process by the departments of the Government. 

I would like to assure that SITA shall continue to lead the Government in terms of inno-
vations and transformation and equip it to overcome any challenges arising from it in the 
future. 

(Mukesh Sahu)

PrEFACE



It is rightly said that hard times 
teach us valuable lessons. 
We are already accustomed 
to the crucial phase we have 
been passing through due 
to slowdown of trade and 
businesses worldwide. Not 
to speak of the impact on global and national economies, we the 
ordinary people as customers have been compelled to embrace 
technology in our daily lives whether it’s ordering grocery, food and 
even rapid adoption of OTT in the past several months. 

To assess the impact of Covid-19 pandemic, SITA conducted a few 
impact assessment studies in the first phase of lockdown in the 
state. Our areas of study were (i) overall economy, (ii) agriculture 
& allied activities like veterinary, fishery, dairy, horticulture etc, 
(iii) tea industry and (iv) trade and businesses of the state. We had 
to complete the task in collaboration with sector specific nodal 
departments of the State Government and expert groups like KPMG, 

Ernst & Young, OKD Institute of Social Change & Development, FICCI, FINER, CII, ICC and GCC among 
others.  While preparing our reports we had to depend on the secondary data available with the departments 
and related organizations. We have to make use of online services to connect our partners for our study as 
social distancing and a nationwide lockdown restricted us to confine ourselves to our homes. However, 
the problems we faced were multifarious, but the daunting challenge was the data collection and analysis 
for our inferences as the methods and practices adopted by the government organizations in storing and 
sharing of data were mostly unorganised, even the Directorate of Economics & Statistics(DES) did not 
have a proper data repository as such and we had to collect information/data  from different sources like 
annual publications, outdated data from websites  and in the form of data stored in PCs, CDs and such other 
irrational methods in modern times.

The lack of standardized, centralized databases in government offices/agencies has been a major impediment 
in our efforts. The only way to solve the data problem is the implementation of a uniform methodology for 
metadata definitions, centralized data entry, collation, data standardization, media storage and an effective 
data governance mechanism. Standardized databases and data repositories with media files, can thus be 
created for every department/agency. However, metadata for all data fields of departments need to be 
defined and created first. 

Attempts to accomplish the above, along-with a data governance policy, have not been satisfactory or 
adequate in the government offices/agencies in our state.  Our experiences revealed that despite its highly 
recognized importance, this area is still underdeveloped and under-researched in case of most departments 
of the government. Consequently, there is an urgent need to advance research in standardization, centralized 
data collation and data governance in order to deepen our practice. No doubt we have created a data centre 
for the state and some departments have their servers to manage their own data, but the time has come that 
we make a clear and purposeful departure from the datacenter service approach by switching on to a more 

Editor’s 
Notes Why  Move to the Cloud?

“One of the most important 
places today meets tomorrow is 
in the cloud”

Editor’s Notes



viable option of cloud computing which would perhaps serve our purpose better. The cloud provides 
a ubiquitous way to access, process and store data and other information in modern databases and file 
systems. There are also features in the cloud to address the concerns of security, privacy, scalability 
and compliance which are major concerns of the government. In this context, Data Analytics-as-a-
Service in all sectors of governance, is the need of the hour, besides the others like SaaS (Software-as-a-
Service), PaaS (Platform-as-a-Service) and IaaS (Infrastructure-as-a-Service) will be an area of interest 
for sure. Elastic storage, high availability and accessibility through a variety of devices, highly flexible 
compute resources, variety of databases, security, end-to-end encryption, and the recent FaaS(Function 
as a Service) are some of the features that make the cloud services most relevant in this context. In the 
process, we can do away with the prevailing system characterized mostly by informal, ambiguous and 
generic regulations, in silos around scattered databases, different tools for databases lacking structure 
and the wider support of the organisation. 

 Therefore, a clear roadmap is to be devised to accomplish the task in stages. In the first stage, a taxonomical 
approach to define the different attributes of data governance would help researchers and decision 
makers to understand the most important factors that need to be considered when implementing a 
data governance strategy for cloud computing services. By using cloud infrastructure, we don’t have to 
spend huge amounts of money on purchasing and maintaining equipment, servers and others, which 
generally have short lifetimes. Recently, some cloud computing models have come up which require 
no investment at all in maintenance, upgrade or upkeep of infrastructure. Furthermore, frameworks 
for ensuring security, privacy and compliance could be built for CSPs (Cloud Service Providers). The 
MeitY(Ministry of Electronics and Information Technology)  of the Government of India has guidelines 
for engaging CSPs by governments in India. The Government of India has also developed a strategy 
for building a cloud datacenter in Guwahati for all the states of north east India as part of the vision 
document of ‘Digital North East Vision 2022’.

In this way, we can ensure cost efficacy and competence in our organizations. It is no longer considered 
a luxury to have the support of emerging technologies at work places. This pandemic has proved that 
during global uncertainty, all the things are getting measured with the help of accurate data only. We are 
living in a world where investments on data, analytics and knowledge-based insights produce tangible 
benefits. Knowledge based insights will drive the government of the future and it will be generated from 
the information that comes out from analytics on data.

A Gartner* study reveals that cloud-based services is the only bright spot when global IT spending to 
decline 8% in 2020 due to Covid-19.

On Behalf of Team SITA

Manijyoti Baruah
------------------------------------------------------------------------
* Gartner, is a global research and advisory firm providing information, advice, and tools for leaders in IT, finance, HR, customer service and 

support, communications, legal and compliance, marketing, sales, and supply chain functions.
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Introduction 

Women are an integral part of every society. A woman is entitled to live with dignity and 
without any kind of fear. Empowering women is also an indispensable tool for advancing 
development and reducing poverty. Empowered women contribute to the health and 

productivity of the family as well as the community. The importance of gender equality and women 
empowerment is underscored by that fact that it is included as one of the seventeen Sustainable 
Development Goals (SDG) adopted by all United Nations Member States. Gender equality is achieved 
when women and men enjoy the same opportunities, outcomes, rights and obligations in all spheres 
of life. Equality exists when both the sexes are able to share the distribution of power and influence 
equally and get equal opportunities for financial independence either through jobs or business. This also 
means that both men and women enjoy equal access to education and the opportunity to develop their 
personal ambitions.  

A critical aspect of promoting gender equality is the empowerment of women. This can be done by 
giving the women more autonomy to manage their own lives. Development projects and reproductive 
health programmes are also more effective when they address the educational opportunities, status and 
empowerment of women. When women are empowered, whole families benefit and these benefits are 
passed on to future generations.

Women Empowerment as a concept was first introduced at the International Women’s Conference at 
Nairobi in 1985.  The conference defined ‘empowerment’ as a redistribution of social, power and control 
of resource in favour of women. Women empowerment is now a global issue and discussions on women’s 
right are at the forefront of many formal information campaigns worldwide. Empowerment has become 
one of the most widely used developmental terms.

However, Gender inequalities are still deep-rooted in every society. Women suffer from lack of access to 
decent work and face occupational segregation and gender wage gaps. In many places, they are denied 
access to basic education and health care and are victims of violence and discrimination. They are still 
under-represented in political and economic decision-making processes. Hence, greater efforts are 
needed to be made both by the government as well as the non-government sector to achieve gender 
equality and bring about women empowerment in the true sense. 

Central and State Government Initiatives for Women Empowerment

The principle of gender equality is enshrined in the Indian Constitution. It not only grants equality 

Reference : 
Mittal, V and Dutta, J (2019), ”Important Aspects of Women Empowerment in Assam and India”, Arts 
and Social Sciences Journal, Vol 10. Issue 2, https://www.researchgate.net/publication/333844267_Im-
portant_Aspects_of_Women_Empowerment_in_Assam_and_India
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to women, but also empowers the government to adopt measures for welfare and development of its 
female citizens. Numerous schemes and policies have been formulated and adopted by the Central and 
various state governments for this purpose. The Government also set up the National Commission for 
Women through an Act of Parliament in 1990 to safeguard the rights and legal entitlements of women. 
Through the 73rd and 74th Amendments to the Constitution, reservation of seats for women have 
been provided in the local bodies, like Panchayats and Municipalities, to ensure their participation in 
decision making at the local levels. India has also ratified various international conventions committed 
to secure equal rights for women, like the Convention on Elimination of All Forms of Discrimination 
against Women (CEDAW). 

The Government of India and the state government of Assam have also formulated various policies and 
schemes for empowering women. Some of these are discussed below: 

National Policy for Empowerment of Women

Government of India adopted the National Policy for Empowerment of Women on 20 March 2001 with 
the objective to bring about advancement, development and empowerment of women and to eliminate 
all forms of discrimination against women.

With changing socio-political dynamics, a need was felt for updating the earlier policy and formulation 
of a new policy. Hence, the government has now come up with a new draft of the Policy, titled “National 
Policy for Women 2016: Articulating a Vision for Empowerment of Women”. The Policy aims to create 
an enabling environment for women through focus on housing, shelter and infrastructure, drinking 
water and sanitation, media and culture, sports and social security.

Beti Bachao Beti Padhao Scheme
The Government of India launched the Beti Bachao, Beti Padhao (BBBP) scheme in January 2015 
to address the issue of decline in Child Sex Ratio (CSR) in the country. The initiative has two major 
components – (i) Mass Communication Campaign, and (ii) Multi-sectoral action in 100 selected 
districts with adverse CSR, covering all States and Union Territories.

Mahila Shakti Kendra Scheme

Mahila Shakti Kendra (MSK) Scheme, under Ministry of Women and Child Development, was 
approved by the Indian government in November 2017 as a centrally sponsored scheme. The aim of the 
scheme is to empower rural women through community participation. Under the Scheme, Capacity 
Building of women collectives is envisaged to address the livelihood needs of the women, particularly 
those in remote/vulnerable areas where women are not in a position to move out from their immediate 
surroundings for formal skill training.

Reference :
National Policy for Women 2016 (Draft), Ministry of Women and Child Development, Government of India, https://wcd.nic.in/sites/
default/files/draft%20national%20policy%20for%20women%202016_0.pdf
Beti Bachao Beti Padhao, Ministry of Women and Child Development, Government of India, https://wcd.nic.in/sites/default/files/About_
BBBP_Scheme.pdf
Press Information Bureau, Government of India, https://pib.gov.in/PressReleasePage.aspx?PRID=1593043
“CM launches scheme for women empowerment”, The Assam Tribune, 2 April 2018, http://www.assamtribune.com/scripts/mdetails.
asp?id=apr0218/at062
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Kanaklata Mahila Sabalikaran Achoni

The Assam Government launched a scheme called ‘Kanaklata Mahila Sabalikaran Achoni’ in April 
2018 to boost women’s empowerment in the State. It was formally launched by Assam Chief Minister 
Sarbananda Sonowal on 1 April 2018.  It is a flagship scheme conceived by the state government to pave 
way for generating avenues for sustainable livelihood for the women of Assam. It aims to reduce the 
level of poverty by creating awareness, social mobilization and organizing the rural poor women into 
SHGs.

Reference :
Ministry of Statistics and Programme Implementation, Government of India, http://www.mospi.gov.in/
sites/default/files/reports_and_publication/statistical_publication/social_statistics/Chapter_3.pdf

Literacy Rate (in %)
1991 2001 2011

Female Male Total Female Male Total Female Male Total

India 39.3 64.1 52.2 53.7 75.3 64.8 65.5 82.1 74.0

Assam 43.0 61.9 52.9 54.6 71.3 63.3 66.3 77.8 72.2

From the table above, it can be seen that though the literacy rate among women is increasing over the 
last few decades, it still lags behind the male literacy rate. However, it can also be seen that female liter-
acy rate in Assam has been consistently been ahead of the national female literacy rate. 

Graph: Comparative Chart of Male and Female Literacy Rates in India and Assam

Higher literacy among women leads to better hygiene and improved nutrition practices. This also leads 
to better health status for the woman and lowers infant mortality as well. Literacy also helps prevent ear-
ly marriage among girls and enables women to take decision on their family size.  Better health status of 
women makes them more productive worker both at home and outside, leading a way to their equality 
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Reference :
Press Information Bureau, Government of India, https://pib.gov.in/newsite/PrintRelease.aspx?relid=103327
NITI Aayog, https://niti.gov.in/content/infant-mortality-rate-imr-1000-live-births
National Institute of Public Cooperation and Child Development, New Delhi, 
http://www.nipccd-earchive.wcd.nic.in/sites/default/files/PDF/312%20imr.pdf

and empowerment.

Let us now look at Infant Mortality Rate (IMR) in Assam as well as India over the years. The table below 
shows the figures:

Table: Infant Mortality Rate (IMR) in India & Assam (1991-2015)
1991 1995 1999 2001 2005 2009 2011 2015

India 80 74 70 66 58 50 44 37
Assam 81 77 76 74 68 61 55 47

Graph: Trend of Infant Mortality Rate (IMR) in India & Assam

From the table and graph above it can be seen that IMR in India as well as Assam are gradually falling 
down. And, it can be observed that this has happened as the literacy rate among women has grown up. 
Thus, these figures reflect the fact that increasing literacy among women leads to lower infant mortality. 
However, the IMR figures of Assam are still higher than the national average and this is one issue which 
needs to be focussed by the state government. 

Literacy is critical in enhancing women’s economic choices as well, by way of improved access to em-
ployment. It leads to better economic opportunities and, in turn, better income levels, which leads to 
equality and empowerment of women. Increased access to education places women on an equal foot-
ing with men in decision-making positions in economic and political fields. Empowerment of women 
through education also leads to their greater participation in government and community institutions.

4. Women Entrepreneurs in Assam

Entrepreneurship plays an important role in developing and contributing to the economy of a country. 
Entrepreneurship development can also be considered as a possible approach for social and economic 
empowerment of women. 
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Indian women have taken many strides towards entrepreneurship over the last few decades. According 
to the Sixth Economic Census (released in 2018), women constitute around 14 per cent of the total 
entrepreneurs i.e. 8.05 million out of the total 58.5 million entrepreneurs in India. 

Although earlier researches on women entrepreneurs have suggested that significant differences existed 
between female and male entrepreneurs; however, more recent studies have shown that there are far 
more similarities than differences between women and men entrepreneurs in terms of psychological 
and demographic characteristics. A series of researches have also shown that the workforce of women-
owned businesses tend to be more gender balanced than the workforce of men-owned businesses.
There has been considerable growth of women entrepreneurs in Assam too. They are working in various 
sectors like Information Technology, Tourism, Handloom & Textiles, Food Processing, etc. Now, with 
the central government giving top priority to the northeastern region under its Act East Policy, the 
women from Assam can further reap economic benefits by engaging in trade and business activities.

In January 2018, Assam also witnessed its first Women Entrepreneurs’ Conclave. The conclave addressed 
issues and challenges in entrepreneurship, scaling up of innovative business ideas and documenting 
profiles of women entrepreneurs of Assam. The event was sponsored by the Department of Industries 
and Commerce, Government of Assam, and implemented by the Indian Institute of Entrepreneurship 
(IIE), an autonomous organization under the Ministry of Skill Development and Entrepreneurship, 
Government of India.

Another leading example of women entrepreneurship in Assam are the Self Help Groups (SHG). SHGs 
have empowered women in the state by fulfilling the four basic criteria for empowerment - knowledge, 
finance, power, opportunity. It has been accepted through several studies that SHGs are an effective 
instrument to empower women socially and economically, which ultimately contributes to the overall 
development of a country. In fact, SHGs are a viable alternative to achieve the objectives of rural 
development; which will further aid in achieving the Sustainable Development Goals (SDG).

However, there are still several challenges faced by women entrepreneurs in Assam. Among these, the 
major challenges are: 

•	 Lack of financial resources to start or run a business

•	 Lack of support from family members

•	 Lack of proper skill development and entrepreneurial training

•	 Lack of knowledge of marketing of products/service

•	 Lack of adequate infrastructure (space, communication facilities, equipments, etc.) to sun the 
business

5. Conclusion
No country in this world has been able to fully achieve gender equality. Scandinavian coun-
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Beti Bachao Beti Padhao, Ministry of Women and Child Development, Government of India, https://wcd.nic.in/sites/default/files/
About_BBBP_Scheme.pdf
“Conclave for women entrepreneurs of Assam”, Business Standard, 24 January 2018, https://www.business-standard.com/article/pti-sto-
ries/conclave-for-women-entrepreneurs-of-assam-118012400596_1.html



tries like Iceland, Norway, Finland and Sweden lead the world in their progress toward closing 
the gender gap. In these countries, there is relatively equitable distribution of available income, 
resources, and opportunities for men and women. However, this is yet to happened in most of 
the countries around the world. India too is making efforts to empower its women and usher 
in gender equality. The various schemes and initiatives taken the central as well as state govern-
ments are a testimony to this. The non-government sector too is making efforts for empowering 
women. Educating the women, providing them access to proper healthcare and employment 
opportunities should continue to be a major focus. The media too can play a constructive role 
in this matter. Thus, a concerted effort needs to be taken by all the stakeholders involved so as to 
make gender equality a reality and empower women of our state and country. 

Empowering Women in Assam:  Issues & Challenges

7

Photo Credit : Manijyoti Baruah



A Memorandum of Understanding (MoU) was signed between State Innovation & Transformation 
Aayog (SITA), Government of Assam and Global Green Growth Institute, an inter-governmental 
organisation on 30th January, 2020 in the presence of Vice-Chairman, SITA Sri Dipok Kumar Barthakur 
in his Office Chamber at Janata Bhawan, Dispur.

The MoU was signed by Shri Nitin Khade, IAS, the then CEO of SITA, representing the Government 
of Assam while Shri Shantanu Gotmare, IAS, Head of Global Green Growth Institute (GGGI), India. 
GGGI is an international organization which render services to organisations or agencies through 
Governmental intervention in environment related activities in the domain of water and sanitation, 
sustainable energy, sustainable landscapes and green cities. With the signing of this agreement, the 
GGGI will provide know-how and technology as a knowledge partner to Government of Assam for the 
implementation of projects on Green Concepts.

MoU signed between Government of Assam 
and Global Green Growth Institute (GGGI)
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The first use of tea as beverage during Sui dynasty in China (589 -620 A.D.), its growth during 
1500 years of journey, undoubtedly indicate certain degree of sustainability as consumable 
commodity. However, if we take a rare view of the road that fades away in its journey, it appears 

to be  highly eventful by thirteenth century.Tea was used in all the provinces of China. The dried leaf 
was ground to a fine powder and whipped in hot water with a light bamboo whisk. Tea soon ceased to 
be considered as medicine practised since its discovery by Shen Nung. And its popularity as beverage 
increased  steadily during seventh and eighth centuries.

From China tea travelled to Japan where cultivation of tea began in 200 A.D. Destined to assume an even 
more important social position in Japan than China, cultivation was introduced by Japanese priests of 
Buddhist religion. These priests pursuing religious studies in China carried with them seeds of the tea 
plant and from these descended the cultivated tea of Japan. 
Global presence of tea as a popular beverage was the reality after introduction of tea in England. There is 
no definite evidence as to the date when tea was introduced in England. There were different views such 
as 1610, 1645 regarding introduction of tea in England. by different authors. The only clearly established 
fact is that, the first public sale of tea in England was conducted by Thomas Garway in 1657. In 1721, the 
import of tea to England exceeded one million pound. 

Assam  entered much later in tea plantation. In 1819, David Scott, then agent to the Governor General in 
Assam, had begun taking interest in possibility of growing tea. And wrote to Dr. N. Wallich, the Botanist 
to the East india Company, asking Chinese tea plants and seeds from the company’s Botanical garden 
in Calcutta ‘expressly for the purpose of trying them in the hills to the eastward of the Berhampooter’.
History of tea in Assam is as old as East India Company when it explored the second source of tea as 
China trade was becoming untenable. Discovery of tea and its growth as industry would not have been 
possible in Assam without local support.. Maniram Dewan was the most prominent and knowledgeable 
person in the Ahom court who in all probability introduced Robert Bruce to Singpho chief. He after 
acquiring the knowledge of tea cultivation, decided to go for tea plantation during 1842 to become the 
first Assamese tea planter. He started the first tea garden at Cinnamara near Jorhat during 1843. He 
started another garden in Senglung in 1845.Growth of plantation developed by Maniram Dewan was 
as under.

Production from these areas were 22,500 lb.. However, the British could not tolerate that a native would 
go for tea plantation competing at par with them and put many obstacles. Maniram Dewan was a person 
of firm determination. 

After his execution the two tea estates were confiscated by the British and sold in auction. George 
Williamson was the purchaser who got the tea estates at a very nominal price. It has been reported that George 
Williamson later repented for taking unfair advantage in the purchase and donated for opening libraries and 
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and schools in Jorhat and Golaghat areas.

Although the entry was late, tea industry of 
Assam over the years positioned strongly itself 
in the world tea market. The growth of tea in 
Assam was reasonably faster and this can be 
attributed to the emphasis given on tea research 
at the beginning of 20th century.

Tea and research :

Britishers very well realized that unless science comes for active interpretation of tea as a plant, medicine 
or beverage, it may not be able to dominate as commodity. As we deeply look into the development of 
science, it is mind boggling where thoughts and efforts of millions have gone into. While science has 
brought ease to our life, answered  many questions, there is no depletion of the  unknown of an object 
or an event, that influence our way of life. Multifaceted reality of the nature that brings about totality 
continues to remain complex issue despite progress made in science. As the time progresses relevance 
of science become more and more. 

Research in Tea in India started in an organised way in 1891 when Mr. K. Kelway Bember was appointed 
as chemist by a joint committee of Indian tea Association and Horticultural society of Bengal. However 
he left ,  in1893 and an entomologist Dr. George Watt was assigned the task of survey of pests and diseases 
of the tea plant in Assam. He recorded his findings  in a book and also advised scientific investigation 
to different aspects of tea.

In 1900, the Indian Tea Association established the scientific department and Dr. H.H. Mann stated 
functioning as a scientific officer from laboratory in Calcutta Museum. Due to his efforts and good work 
done, with the financial support from Government of India, Bengal and Assam and contributions from 
various planters’ associations and Indian Tea Association, a field station was established at Heeleakah 
Tea Estate, near Jorhat in 1904, and another Entomological laboratory at Kannykoory in Cachar under 
C.B. Antram in 1906. In 1911, both the laboratories were closed  and an Experimental Station was 
established at Tocklai to the South of Jorhat Town in the centre of Assam valley. This is the beginning of 
world famous Tocklai Experimental station.

Although the land was acquired in 1911 at Tocklai, the actual work began in 1912. The capital cost 
of establishing Tocklai Experimental Station of Rs 50,000 was larger than the estimate made earlier 
by a committee. However after providing items like water, electricity, lighting system for laboratory, 
accommodation of Indian assistants, servants, “coolies”, the total cost of construction and equipment 
would be Rs 75,000. Seriouness and scale in which research was move forward, Tocklai could generate 
and disseminate knowledge vital for tea industry. Another very significant aspect for high quality 
research in Tocklai was the association of Sir Frank Engledow, a professor of Agriculture at the University 
of Cambridge for 40 years with Tocklai. He was the bridge between the station and London Advisory 
Committee (LAC) comprising of leading scientists. By the end of thirtees, Tocklai was all set for a giant 
leap forward fortified by the report of Engledow Commission and overall prosperity of tea industry.
But once again after World war I, the gathering cloud of Second World War interrupted the envisaged 
progression of research drawn up with much intelligence by the scientists of Tocklai  with support and 
encouragement of Sir Frank Engledow.

Year Land Area (in Bigha)
1843 600

1854 900

1855 1,029
1856 1,027
1857 1,941
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research-Then and Now :
Success of research depend on clarity of purpose, openness of mind to accommodate diversity of 
thoughts, clear focus, continuity, ability to identify quality people involved in research, patience and in 
creating a team of scientists who are not  imitators or followers but have the strength of mind to stand 
for the cause of science. It is essential that we listen to a diversity of views, draw on an ever increasing 
knowledge base and think clearly where to place our future efforts as research establishment.

Technology change is inevitable while we have been shifting to new priorities. It is important that we are 
equipped to handle these. It is not the technical hand and interest that is important to pursue these new 
areas, we need to create an environment to make the consumer accept the scientific evidence. In all these 
human factor plays an important role. Unlike the earlier years, tea research particularly at Tocklai has 
probably failed to create the requisite environment in recent times Research managers could not come 
out of the culture of embracing imitators and followers at the cost of science. Unless contradictions are 
encouraged, we cannot think of creativity It is the environment which influences the thought process.

Challenges in research
In 400,000 years population had increased to one billion where as in last 200 years it has increased six 
times over one billion. This expanding population pausing threat to global food security and nutrition 
of many hundreds of millions of people. At this time there is significant environmental degradation 
associated with agricultural production. In view of population pressure, modern agriculture is heavily 
reliant on potentially polluting, non renewable resources. We need to provide future generations new 
products and practices that will, in time substitute for present day unsustainable technologies. Tea being 
a monoculture, unsustainable technologies have greater pressure on it.

Although world environment has large connotation, the first thing that comes to our mind when we talk 
of environment is the climate. The earth’s climate has changed throughout its history. Just in 650,000 
years there have been seven cycles of glacier advance and retreat with abrupt and of the last ice age 
7000years ago, marking beginning of the modern climate era and of human civilization. Most of these 
changes have been attributed to small changes in earth’s orbit changing the amount of solar energy the 
earth receives. This solar energy variation has great impact on the tea physiology and output.

Land use change and unsustainable management accounts for approximately one fifth of annual 
green house gas emission. 40% increase in emission from land use and land use change since 1970  
has occurred. Forest and trees are important, storing large quantities of carbon in vegetation and soil. 
Deforestation driven by agricultural expansion is a major factor in ongoing global environmental change 
and contributes significantly to the atmosphere green house gas emission and climate change. Success in 
adaptation in tea to changing environment requires increase in biodiversity. Massive plantation of trees 
in and around tea areas will increase biodiversity.

We want tea science as a whole for benefit of tea industry. Scientific knowledge typically built on vast 
array of previous knowledge and it is therefore, generated cumulative rather than isolated in both nature 
and use. It is essential for us to maximize our scientific contribution to the sustainable development 
agenda by taking stock of future priorities..

A clarity of thinking is required for delivery of components of our science that are best described 
as establishing and delivering “best practice”. New scientific insight and knowledge is essential for 
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development of well informed policy at all levels, from an individual land manager, up to international 
negotiations between governments. We expect our tea science to advance new land management 
practice that maintain productivity but minimize non renewable energy demands, reduce pollution, 
enhance the quality of soil, water and air and conserve biodiversity. We need robust strategies to ensure 
implementation and achievement of practical impact.

From the point of view of economists, frontier areas of science represent technological change with 
potentially monumental impacts. As with many technological changes, it will create winners and losers 
and it will force many individuals to change the way they do things While some individuals relish 
change, most find it unsettling. Change can sometime look like chaos, a state that tends to bring strong 
emotions. Scientists first should relish changes from within. It was observed quite often that scientists 
themselves feel unsettled with the changes in areas remote to their field of work.How research managers 
in tea research appreciate frontier areas and enable scientists to adapt to changes is indeed a challenge.
Another challenge is the scientific information that comes in bits and pieces. More difficult part is the 
integration. Meaningful integration is possible only by those who do not bear pre conceived ideas and 
run after accolades. A scientific finding may be of high value in its own place but as the component of 
the total may not apparently bear significance.

People cannot be short sighted in their effort to scientific pursuits. Some issues which need immediate 
attention may also lose sight of scientists. There should be a proper balance of approach in addressing 
the needs. I consider this to be the greatest challenge. In deciphering scientific knowledge, contribution 
of one generation may not be as visible as the next. It is the totality that matters in science. We should 
not undermine the effort and purpose which may not be clearly visible at present. 

Commercialization of science is in great demand. Unfortunately many a times a good scientific idea 
does not necessarily translate into good business idea. There is likely to be strong coincidence between 
the future drivers of science and those that have origins in economics and politics. Specifically market 
considerations will force a concentration on crops where India can maintain a globally competitive 
position. Hence the requirement for research in cereals in general and rice and wheat in particular is 
likely to be undiminished. An opportunity should be looked for profitable non food crops such as tea 
that provide high value product; science has much to contribute here. 

Science can also impact by radically changing a specific sphere of activity. This is achieved through 
making possible the development of a new product or by demonstrating repeatable value of a significantly 
altered practice or process. Somehow in recent time tea research in Tocklai seems to have failed miserably 
in this aspect to establish credibility across users of technology. Such applied science is usually highly 
specific to a particular activity and impact only those for whom this activity is of great importance. Such 
discoveries do not change our understanding of the way natural world works.. Understanding of the 
natural world is no doubt important for future strategy. 

Tea should get the impact we seek from science. It not only requires talented individuals but also team 
work. There is a demand for adaptable staff which is sufficiently flexible to meet a range of different 
scientific challenges throughout their careers. This requires clarity of thinking about the purpose  and 
delivery mechanism for each of our research programme.
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Karam Puja is being celebrated in a tea garden near Kohora

The Way Forward

The integrity of knowledge and approach necessary for research and development to deliver tangible 
result is based on individual and collective adherence to core values of objectivity, honesty, openness, 
fairness, accountability and stewardship. Collective adherence to these values becomes difficult for a 
long time unless a robust system is in place built on these pillars. If one of these pillars is weakened, 
system may lose balance. If we look at the history of tea in Assam, we have seen many ups and downs. 
As soon as the problem is over, our complacency returns. Have we learnt lessons from different trying 
times of its history?. Unless there is continuous innovative approach, we cannot think of a bright future. 
It is the active innovative business that sustains.  Tea producers belong to diverse group producing a 
few kilograms to millions . Sustainability factors vary in different producers. Collective adherence to a 
single approach is difficult. Science and innovation should be driven by Government particularly in tea 
where diverse interest exists creating obstacle to converge. Hardly there is significant innovation in post 
independent tea scenario in India. Absence of creative thinking in research in recent time is the result 
of conjuring up many different images for driving research. Long term, medium term and short term 
research with continuity need to be ensured. This is not possible by the tea industry where frequent 
structural/management changes have been hindrance to continuity of research policy.

Many private sector industries rely on imported technologies. Unlike these, tea has to develop technologies 
for their own use in the country itself. Our tea science must have its root in its own soil. Combination of 
modern and traditional methods is the best approach to conserve and manage biodiversity. Traditional 
ecological knowledge is a tool that can link cultural diversity with biological diversity and thus make 
modern method more relevant to local population. Better understanding of scientific phenomenon 
with all sophisticated tools cannot be undermined at any point of time. This deeper understanding of 
science can lead to better technologies. Value of deeper science may not be realised by users who only 
would look for ready package for use. 

Dr. Gutav Egloff of Universal Oil Products Company, Illinois observed “science as we know is the 
outgrowth of Industry’s recognition of value in solution of a practical problem..” True value of Science 
cannot be understood if solution of a practical problem is linked to immediate gain. Science only delivers 
truth unless driver of science deviates from the direction of truth.

Hence Government must take responsibility of science if tea needs to carry its pride for Assam. However, 
for that, Industry has to pay to the Government rather than directly managing research 
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The workers in the regulated estate sector tea plantations1 of Assam at present receive a daily wage 
of Rs. 167. This figure of wage for the semi-skilled tasks in tea plantation is outrageously low 
even the wage is compared to the market clearing wage of unskilled miscellaneous jobs in the 

agriculture sector of the state2. There is however a ground to defend the prevailing wage rate from the 
standpoint of the tea sector management. To the APLR, 1956 and the bilateral agreements of the trade 
union representatives and the management of tea plantations, a permanent worker at present is entitled 
to receive 12 kg of rice for herself, 12 kg for spouse and 6 kg each for their children at a nominal price 
of Rs. 0.54 per kg and 450 grams of made tea a month. In addition, a worker is entitled for 228 cubic 
feet firewood (now there is substitutes of cooking gas) and a pair of footwear every year, an umbrella 
and an apron in every two years3. A permanent worker is also entitled for free housing and in case of 
non-provisioning is entitled to get a monthly house rent allowance of Rs. 200/4. In addition to these 
non-pecuniary benefits, the employers need to contribute 12% of the wages in the workers’ provident 
fund and 15 days wage for every completed years of service as gratuity money subject to a maximum of 
Rs. 50,000/ during the tenure of service. The workers are also entitled for bonus of minimum 8.3% to 
a maximum of Rs. 20.0%. Estimated monetary gain of all the benefits would come to about Rs. 90/ day 
(author’s estimate) at present, making the effective daily wage at  around Rs. 257/5. 

Several organisations advocating wellbeing of the plantation workers have been demanding interven-
tion of the state government to raise the daily wage to Rs. 350/ since 2016; the figure the present ruling 
party promised to ensure during the assembly election in April, 2016. The Government of Assam had 
set up an advisory board in September, 2017 to look into the matter. The board headed by the Labour 
Minister and the Secretaries of the line departments, representatives of tea companies and workers’ 
unions as the members, recommended a daily wage of Rs. 351/6 for the workers in March 2018. The 
amount was to include both cash and kind components. It may be noted that Government of Assam for 
the first time in the history of wage revisions in the tea sector had intervened. The government though 
did not notify the revision, came out with a notification [No GLR (RC) 178/2014/Pt/321 dated July 3, 
2018] to enhance the wage of the plantation workers of the state by an interim amount of minimum Rs. 
30/ day till finalisation of the revised wage. 

Reaction of the managements was that the proposed figure of wage is abnormally high and implemen-
tation would result in closing down of many tea estates (The Telegraph, March 8, 2018). The discontent 
of the management was on the ground that low prices received at the auctions are not keeping pace with 
rising cost of production. Furthermore, the present situation amid Covid-19 pandemic has put serious 
challenges on production front of tea and place tea at niche markets, making it not the favourable time 
to go for wage revision. To an estimate of North Eastern Tea Association, the tea sector of Assam had 
lost Rs. 1200/ crores during the first one month of Covid-19 lockdown.    
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The concern is that labour situation and living environment in tea sector of Assam have remained poor 
even after implementation of the PLA, 1951. Low life expectancy at birth (49.1 years as indicated by 
Assam Human Development Report, 2014) in tea garden areas of the state is outcome of deprivation of 
certain basic necessities. The determinants are though varied this article shall focus on the wage factor. 

Wage revisions in tea plantation sector failed to ensure gain in the past  

The wages in the estate sector tea plantations of Assam are revised on the basis of bilateral agreement 
between the trade union representatives and employer’s associations. As indicated in the agreements 
the revisions take into account of the movement of consumer price indices of industrial workers. An 
exercise on estimate of the real wages since 1980 reveals that till the year 2000 the workers did not gain 
from the wage revisions (Table 1). The real wages of the workers remained below the revised wages till 
the year 2000. The real wage and the indices though show marginal improvement since 2001, two dif-
fering grounds need to be taken into account to assess how decent the wages have been. One, adequacy 
of the pecuniary and non-pecuniary benefits received by the workers; and two, the wage rates in other 
economic sectors of the state. 

An estimate of real wage of the average wage (market cleared wage) received by the unskilled male 
workers in sundry jobs of agriculture sector (the lowest stratum of wage in the state) in Assam since 
1980 indicates that the real wage has been higher than the wage of the corresponding years (Table 2); 
and has been higher than the plantation sector wage, even the monetary value of all pecuniary and 
non-pecuniary benefits are added. The developments call for the need to understand the dynamics of 
the tea sector and find ways out to ensure wellbeing of the people involved in the sector. 

The estate sector finds recourse in smallholdings 

We now observe three distinct features or outcomes in the tea sector of Assam. One, significant wage 
difference between plantation and non-plantation jobs; two, massive casualisation of the workforce in 
the otherwise regulated plantations labour market; and three, use of the tea smallholdings of the state as  
dependent sub-contractors by the estate sector (Das, 2014). 

Till 1990s, the estate sector of tea in Assam was performing reasonably well in terms of gain in acreages 
and productivity. With the expansion and consolidation of tea smallholdings we now observe a favour-
able recourse of the estate sector to procure raw tea leaves from the smallholders. The acreages under the 
estate sector though showed marginal increase from 230,978 ha in 1998 to 232,671 ha in 2017, declined 
to 232,399 ha in 2018. Productivity of the estate sector of tea though showed rise from 1874kg/ha in 
1998 to 2054kg/ha in 2017, productivity in estate sector is lower than the tea smallholding (2281kg/ha). 

It is thus evident that management of the estate sector has gone for two approaches to cut the operation-
al (or labour) costs. One - finds way out in abundant labour supply and deploys casual workers; two, vir-
tual out-sourcing of production to the tea smallholdings. The smallholders not having own processing 
facilities are dependent on estates factories and bought leaf tea factories to sell their outputs. 

The developments thus indicate that competitiveness (or survival) at present is viewed by reduction of 
labour costs and avoiding the legalities those ensure labour welfare. In such a situation it is unlikely to 
expect positive response from the management on wage hike.   Poor human development along with 
absence of alternative job opportunities have kept the workers confined to the estates ensuring cheap 
labour supply. 
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The concerns overall are two. One, assess feasibility factor to ensure a sustainable decent wage for the tea 
plantation workers and two, to what extent wellbeing of the working community can be ensured only 
by the process of wage revisions? 

Assessing feasibility to ensure a fair wage in tea plantations 

An estimate of the Tea Board of India in 2002 revealed cost of production for a kg of made tea at Rs. 
73.9/, but auction realisation was just Rs. 65.8/kg (CAG, 2012). The estimate also showed segregation of 
production costs - green tea leaves (57%), wages and salaries (8%), power and packaging (21%), Cess 
(0.6%), administrative overheads (4.1%), transport and forwarding (5.1%) and interest on working cap-
ital (4%). 

A rudimentary estimate reveals constrained situation for the tea sector management to pay a higher 
wage for the workers. Average auction price of per kg of made tea in Guwahati Tea Auction Centre 
(GTAC) was Rs. 159/ during 2018-19. To the bilateral agreement of March 18, 2013 minimum plucking 
task for a worker during the ticca (flush) period is 24 kg a day. Assuming that there is requirement of 4.5 
kg of raw leaves to produce one kg of made tea and costs of production on field component is 65% of the 
total cost; a pluck of 24 kg a day and an average fetched price of Rs. 159/ for a kg of made tea would leave 
a share of about Rs. 550/ for a worker. The prime concern is that at present level of field productivity in 
the state, workers’ average pluck is less than 12 kg a day. In the tea sector field productivity determines 
labour productivity and thus the need is to focus on field productivity to ensure wellbeing of the workers 
involved. 

Low productivity in Assam’s tea sector at present is largely because of old bushes and not adhering to the 
re-plantation norm. In Assam 47 % tea bushes in estate sector are more than 40 years old (Tea Board of 
India data of 2006). The Tea Board though provisions finance for re-plantations and rejuvenation prun-
ing, the resource available appears as meagre to the requirement. In addition to placing focus on field 
productivity, the tea sector also needs review on its various cost components including processing and 
marketing infrastructure. CAG (2012) indicated that power and packaging component in the sector ac-
counts for more than one fifth of the cost of production; an estimate by Das (2013) shows that by ensur-
ing uninterrupted power supply to the tea factories helps to cut operational costs by significant extent. 
Assurance of uninterrupted power to the tea estates would also relieve the burden of installing backup 
power system by the management. It can also be explored and studied that consideration of certain eco-
logical factors in a production space in the long run would help to reduce cost of production. A host of 
negative externalities being generated (outcomes of use of pesticides - output with toxic elements and 
subsequent erosion in trade returns, absenteeism from work because of poor health of workers, etc.) at 
present will not help the sector to obtain or secure a better deal at market and thereby ensure fair labour 
standard for the existing workforce. The point of adopting ecological route in production process of tea 
in the state needs to be discussed in wider platform. Reportedly some tea estates of the state has taken 
this route and achieved desired outcomes.  

Recent rounds of auction at GTAC reveal that one fourth of the tea estates participated at auction have 
able to secure average price of more than Rs. 300/ per kg of made tea. It reveals significance of adhering 
to the quality of the tea produced. Thus along with ensuring field productivity and quality of production 
would help to generate resources and share the benefits with the workers. It also requires a review what 
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ails the rest of the tea estates to secure a better deal at the market. 

Production data of tea in the estate sector and sale done through auctions reveals that about 60 percent 
of total productions of tea in the estate sector of Assam are marketed through auction centres. We do 
not have information on the return derived from direct sale of tea by the tea estate sector to argue on 
feasibility aspect of ensuring fair wage for the workers. It is however observed that a part of tea produced 
go for value addition process in the forms of packaged tea, tea bags, instant tea and green tea. The sur-
veillance system of the state does not have information on these components of market, but the prices 
fetch by these value added components are much higher than the auction market price. The Annual Re-
port, 2017-18 of Tea Board of India indicates that out of the total tea exported from India 12.25 percent 
are value added tea in the forms of packaged tea, tea bags, instant tea and green tea. The average price 
fetched by value added tea was Rs. 353/kg compared to Rs. 178/kg for bulk tea. In this context it can be 
commented that those who take the initiatives in value addition process by exploring niche markets take 
the share of gain. It is unlikely that the share of gain accrued from niche markets reach the tea producing 
gardens. 

The state also needs to share the responsibility 

It now appears that the state needs to intervene in the matter of wage of the tea plantation workers with 
multiple but comprehensive approaches – judicious taxation measures on the value added components 
of tea, provisioning of subsidies for re-plantations and new plantations in the existing tea estates, in-
tervention to ensure optimum use of tea acreages under possession of the estates, subsidies to ensure 
provisioning of certain basic needs of the working community including of education, are some of the 
approaches can be considered. The interventions through piecemeal measures however will not yield 
the desired results. 

It is critically important for the state to support the sector having about 620,000 workers on roll. The tea 
sector till the introduction of the GST (levy on tea is now 5%) was subject to multiple forms of taxation 
and Cess; contributed significantly to the state exchequer. For example, during 2016-17, Rs. 543.4 mil-
lion (this figure for 2010-11 was Rs. 306.6 million) was collected as Tea Cess by the department of Rev-
enue of Ministry of Finance, Government of India. The figure on Cess expresses possibilities to generate 
resources to share the burden of wage.  

In addition to fixation of wage, the issue of conditions at work including the associated hazards in the 
plantations require attention. Unaccomplished tasks are to ensure education and skills development 
among the plantation youths so that they can explore opportunities offered by the expanding economy. 
A labour-intensive sector like tea is important for a developing economy as it ensure distributive jus-
tice, provided the wages of workers are fair and there are appropriate interventions to share the benefits 
accrued from the sector. High involvement of women is another strong argument that the state need to 
intervene in wage related matter to ensure wellbeing in the tea sector. Decent livelihood of a significant 
section of people in Assam now depends how tea as a labour intensive sector performs. 
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Table 1: Trend in wages in Assam’s tea plantations and estimated real wage 
Year Wage Wage at 1980 

base= 100
CCPI index 
at 1980 base 

Real wage Index 
at 1980 base 

Real wages at 
1980 base

1980 9.74 100.0 100 100 9.7

1981 9.74 100.0 102 98.0 9.5

1982 10.66 109.4 105 104.2 11.1

1983 11.58 118.9 116 102.5 11.9

1984 12.5 128.3 133 96.5 12.1

1985 13.25 136.0 143 95.1 12.6

1986 14 143.7 146 98.5 13.8

1987 14.75 151.4 167 90.7 13.4

1988 14.75 151.4 166 91.2 13.5

1989 14.75 151.4 177 85.6 12.6

1990 15.3 157.1 179 87.8 13.4

1991 16.45 168.9 200 84.4 13.9

1992 17.6 180.7 224 80.7 14.2

1993 20.1 206.4 241 85.6 17.2

1994 21.85 224.3 264 85.0 18.6

1995 23.6 242.3 291 83.3 19.7

1996 26.6 273.1 318 85.9 22.8

1997 29.1 298.8 333 89.7 26.1

1998 31.6 324.4 380 85.4 27.0

1999 37.6 386.0 407 94.8 35.7

2000 37.6 386.0 412 93.7 35.2

2001 43.05 442.0 415 106.5 45.8

2002 48.5 497.9 420 118.6 57.5

2003 48.5 497.9 439 113.4 55.0

2004 48.5 497.9 459 108.5 52.6

2005 51.5 528.7 461 114.7 59.1

2006 51.5 528.7 485 109.0 56.1

2007 54.8 562.6 522 107.8 59.1

2008 58.5 600.6 554 108.4 63.4

2009 66.5 682.8 611 111.7 74.3

2010 71.5 734.1 667 110.1 78.7

2011 76.5 785.4 732 107.3 82.1

2012 84 862.4 764 112.9 94.8

2013 89 913.8 822 111.2 98.9

2014 94 965.1 783 123.3 115.9

2015 115 1180.7 952 124.0 142.6

2016 126 1293.6 1002 129.1 162.7

2017 137 1406.6 1032 136.3 186.7

2018 167 1714.6 1050 163.3 272.7

m Source: Author’s estimate - based on data derived from bilateral agreements on wage revisions 
(ACMS), Statistical Handbooks of Assam of various years
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Table 2: Trend in wage of agriculture labour in Assam and estimated real wage

Year Wages Wage at 1980 
base= 100

CCPI index at 1980 
base 100

Real wage Index at 
1980 base 100

Real wages on 
1980 base

1980 7.1 72.9 100 100 5.2

1981 7.1 100.0 102 98.0 7.0

1982 8.7 89.3 105 85.1 7.4

1983 - 0.0 116 0.0 0.0

1984 - 0.0 133 0.0 0.0

1985 - 0.0 143 0.0 0.0

1986 - 0.0 146 0.0 0.0

1987 - 0.0 167 0.0 0.0

1988 - 0.0 166 0.0 0.0

1989 - 0.0 177 0.0 0.0

1990 - 0.0 179 0.0 0.0

1991 24 246.4 195 126.4 30.3

1992 26.2 269.0 216 124.5 32.6

1993 28.3 290.6 233 124.7 35.3

1994 31.4 322.4 255 126.4 39.7

1995 32.3 331.6 281 118.0 38.1

1996 36 369.6 309 119.6 43.1

1997 39.2 402.5 333 120.9 47.4

1998 42.4 435.3 374 116.4 49.4

1999 45.4 466.1 403 115.7 52.5

2000 46.1 473.3 412 114.9 53.0

2001 47 482.5 415 116.3 54.6

2002 49.2 505.1 424 119.1 58.6

2003 55.4 568.8 439 129.6 71.8

2004 59.3 608.8 459 132.6 78.7

2005 61.4 630.4 473 133.3 81.8

2006 65.5 672.5 495 135.9 89.0

2007 72.1 740.2 525 141.0 101.7

2008 83.5 857.3 563 152.3 127.1

2009 102.8 1055.4 621 170.0 174.7

2010 137 1406.6 686 205.0 280.9

2011 137 1406.6 732 192.2 263.3

2012 169 1735.1 789 219.9 371.7

2013 206 2115.0 854 247.7 510.2

2014 234 2402.5 932 257.8 603.2

2015 239 2453.8 989 248.1 593.0

2016 252 2587.3 1002 258.2 650.7

2017 293 3008.2 1032 291.5 854.1

* Source: Author’s estimate - based on data of Statistical Handbooks of Assam
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Notes 

Working conditions and benefits in the estate sector tea plantations of Assam are regulated by the Plantation 
Labour Act, 1951(PLA, 1951), made enforceable with framing of Assam Plantation Labour Rules, 1956 (APLR, 
1956). On the other hand, the workers in tea smallholdings (below the size of 10.12 ha) of the state do not come 
under any protected regulations. The notification [No GLR (RC) 115/2008/Pt/172 dated July 6, 2018] of Labour 
Welfare Department, Government of Assam, however had proposed to fix wage rate at Rs. 244.56/a day and Rs. 
30.57/ per hour for workers engaged in Small Tea Gardens of Assam. The proposal also entitled a worker variable 
dearness allowance linking the wages to CPI of industrial workers and overtime rate beyond eight hours of work 
at twice the ordinary hourly rate.  

2  Data of Directorate of Economics and Statistics, Assam show average wage received by an unskilled male 
worker in sundry jobs in agriculture was Rs. 293 during 2017-18. This figure for a female worker was Rs. 
239. In 2017 the minimum prescribed daily wage for the unskilled in Assam was Rs. 257, which was raised 
to 282.4 in 2019.      
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3  Such system of payment (termed as truck system, practised in early years of industrial revolution by pro-
viding wages in kind, usually to the employers’ advantage) though had relevance in inaccessible ‘plantation 
enclaves’ during the colonial times. It may appear that the management uses the system to guard the wage 
hike; whereas talks on withdrawal of food grains ration often draw intense protest from the workers.  

4  The bilateral agreements as documented by the Assam Chah Mazdoor Sangha, http://www.assamchah-
mazdoorsangha.org/bialetral_Agreements.html, extracted on 16th June, 2018 

5  Some trade unions put the wage at Rs. 160/ including all pecuniary and non-pecuniary benefits; to the 
managements this figure is Rs. 280/ –Saikia A (2017), - https://scroll.in/article/854331/in-assam-a-pan-
el-has-been-set-up-to-fix-the-minimum-wages-of-assams-tea-workers-but-will-it-help, accessed on 17th 
June, 2018. The estimate of Rs. 90/ per day indicated by the author is based on supply of PDS rice at Rs.3/
kg, made tea at Rs.140/kg, price of LPG cylinder at Rs.700/ month, house rent allowance at Rs. 200/ month, 
one pair of foot ware and one umbrella at Rs. 200/, provisioning of bonus at16% of wages, and gratuity and 
provident fund contribution as per the rules. 

6  Reportedly the government had used the Aykroyd net intake of 2700 calories per person formula to calcu-
late the wage.

7  In the organised estate sector of the tea plantations of Assam about 18 per cent of the workers are 
casual workers (Statistical Handbook of Assam, 2010). Government of Assam has not indicated 
the figure on casualisation after 2010. Das (2012) records the figure of casualisation at 31 percent 
of the total workers. 

8  Data derived from Statistical Handbooks of Assam, 2000 and 2018. 

9  The surveillance system of the state on tea sector, unlike what we observe in Sri Lanka context does not 
capture information on tea acreages under bearing to the total acreages under possession with the tea 
estates. Moreover, there is no data on public domain on the share of made tea produced in estate factories 
from tea leaves procured from smallholdings. These figures are put in public domain by the tea statistics of 
Sri Lanka.  

10  Das (2012) records average number of years completed in school by plantation workers at 2.7 years. The 
Assam Human Development Report, 2014 estimated mean years of schooling in Tea Garden areas at 6.1 
years.   

11  Assam now sees large scale outmigration of worker to non-standard jobs; evidence can be drawn from the 
Report on Domestic Migrant Labour, Government of Kerala, 2013. A study on out-migration for work at 
OKD ISCD (2020) reveals outmigration of youth from tea plantations areas of Assam in significant num-
bers.

12  Study (Das, 2012) finds that altogether 8 percent of the total workers on roll remain absent from work in 
a day in tea plantations of Assam for different reasons including sick leave. 

13  The approach of management to consider ecological factor could be of multiple natures (regular 
field management to the guidelines of agronomic practices, shift in use of industrial and cooking 
fuel, restrain certain extraneous consumption at workers’ household level etc.) to reduce negative 
externalities generated in a production space.

14  India has a huge and rapidly growing market of tea, insensitive to price factor. Tea consumption in India 
had grown from 932 million kg in 2015 to 1090 million kg in 2019.  
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India’s fish production has recorded an enviable growth reaching a production figure of 13 plus 
million tones. State like Andhra Pradesh which is a water deficient state as compared to ours is 
earning handsomely producing fish for North Eastern Region and other states. Why then state like 

Assam with a bountiful of water resource cannot produce the required quantity of fish is an often asked 
question. The answer lies in injecting the sector with modern technologies and techniques, which if 
applied properly can triple the farmers’ income and address rural poverty. In countries like Philippines, 
fish productivity in scientifically managed farms has reached a whooping 15-20 tones per hectare against 
a meager 1.5 tones in Assam. It is high time that we achieve at least 5.0 tone productivity per hectare 
(3.5 time or 340% increase over the present productivity) in the first place with appropriate production 
package and make the sector a viable vehicle to transform rural economy and thus the livelihood of 
poor and poorest of the poor generally engaged in this business of food production. And to realize this 
dream, following actions are needed :

The general notion that once there is a pond, we need not take much care to have our fish swimming 
there, has to be done away with. For optimum fish production from the pond, water quality assessment 
is a must - more particularly the pH values since the fish like to grow more under a neutral pH which 
is 7. By virtue of the soils of Assam being acidic (6.5 and below), the water there also tend to be acidic. 
Application of lime therefore, is a must if we target higher productivity. Almost every fish farmer is 
apparently aware of this but the practice of enhancing the pH is hardly followed in right direction and 
doses. Fisheries department, therefore, will have to be much more proactive towards this. With this and 
related water quality improvement intervention alone, per hectare fish productivity could be increased 
by almost 50 percent i.e from the present 1.5 tones to 2.25 tones per ha and realize a total production 
of 1.39 lakh Mt from 62000 of pond areas. The second step is the feed intervention. In Assam, the 
practice of feeding fish is in an infant stage - call it pond fishery, riverine fishery or beel fishery. A 
mission mode program on fish feed security, in the line of food security for human has to be launched 
immediately which, if done, shall backstop adequately the drive for a fish revolution as this will facilitate 
another minimum 100 percent increase in productivity (100% of 2.25 tone per ha i.e 4.5 t/h) and this 
will result in a production of additional 2.79 lakh MT of fish. In each fish pocket, therefore, water testing 
laboratory with attached fish feed outlets shall have to be put in place either in private, government or 
PPP mode. Good management practices like periodic de-silting of the pond, adequate bio-security 
measures and balancing the stocking density with the use of quality fish seed shall contribute to an 
additional productivity of 50 percent (50% of 4.5 tone i.e 2.25 t/ha) taking the per ha productivity to 
6.75 tones and additional production to 4.18 Lakh MT totaling a massive production of 7.45 lakh tones 
together with the present production of 3.27 lakh MT from pond fisheries alone not only meeting the 
present deficiency of 23 thousand MT but also addressing the target of doubling fish farmers income 
and opening up fish trade in NE and other Regions.
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The second issue is to target the beels of Assam which provide us an area of 1 lakh ha. The present 
productivity in these beels varies from 250 kg to 700 kg per ha only. This productivity has to be increased 
to at least 1.5 tones per ha following the Good Management Practices, water treatment and feeding 
indicated above. For this purpose, all the beels will have to be registered and several Self Help Groups 
from the adjoining areas formed for their management thus enlarging the employment potential. At 
the rate of 2 SHGs per beel with 10 members in each SHG and initial targeting of 1000 beels, a total of 
20,000 persons will get direct employment. The bio-security aspect will have to be adhered to in these 
beels since food safety is a prime concern today. Advance fish growing technologies like pen culture, 
cage culture shall have to be practiced in the bigger beels measuring more than 10 hectare to realize 
heavy harvest. Smaller beels could be identified for conserving and improving indigenous fish species.  
This way, an additional quantity of 1.50 lakh tonnes of fish could be produced from the beels i.e. against 
an average productivity of 0.5 tones per ha as harvested presently totaling around 0.50 lakh tonnes, the 
total production @ 1.50 tones per ha will be 1.50 lakh tones. With the additional production of 4.18 lakh 
tones from the pond fisheries, the total surplus will be 5.18 lakh tones for an organized fish trade.

We have then the rivers, the major source for capture fishery which unfortunately are drying up. Besides, 
the capture and natural replenishments are not at harmony. Replenishment by private and government 
bodies are also not in practice. In many pockets of the rivers, the water depth is not very much conducive 
for optimizing fish productivity. If the plan of the government to dig rivers like Brahmaputra gets 
underway, the scenario will change completely - there will be adequate water depth for different species 
of fish for optimum growth and thus to record an elevated production. Having met the deficiency from 
pond and beel fisheries, the produce from the rivers shall add to the fish basket for commercial trading 
as fresh running water fishes which will help in capturing the cross regional fish market paving the way 
towards an actual Blue Revolution and to bring that extra smile on the face of the fish farmers.

Creation of Special Aquaculture Zones for promotion of Intensive Fish culture operations through 
Intensive fish farming operations with fast growing fish species, superior quality feed materials and 
upgraded culture technologies are becoming very popular in the country. This system has reported fish 
productivity of more than 10 tonnes per ha. The state needs to adopt and popularize this technology to 
gain additional 8 ton productivity per ha in 2553 ha of reservoir fishery areas to gain another quantity 
of 20.40 thousand MT of fish and become a leader in fish trade and business completely doing away 
its dependence on outside sources.  Fund for this may be taken from the COVIT package of Rs. 20,000 
crore approved by Govt. of India. Fishery college or a consultancy firm may prepared the DPR.

The recent fish farming technologies such as Re-circulatory Aquaculture System (RAS) and Bio-floc 
fish farming system need to be tested and validated under the state condition and if found promising, 
adopted in the state for additional benefits.   
Fish health management is very crucial issue both for fishes and public health. The state does not 
have proper fish disease diagnosis laboratory and therefore one such laboratory in the fishery college 
is suggested with the funding support from the COVID package or from the National Fisheries 
Development Board or from the state government. 

Preventing the escape of fish from pond and beels during flood period under the pressure of flood water 
is an issue. Technological options like raising the dyke height, making rural connectivity roads by the 
side of the beels, increasing the water retention capacity therein/ undertaking massive water harvesting 
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infrastructure, use of geo-textiles, creation of excess water diversion channels are some of the options 
to deal with the problem. For such attempts, however, appropriate convergence building with sister 
departments/ministries will be necessary which is an Agriculture Cabinet in the state is very essential. 
Which department will take the credit in the event of an actual Blue Revolution is not the issue, the issue 
is to usher in a Blue Revolution collectively to reap the potential harvest offered by the water resources 
of the state.

It is heartening that the state government is seriously contemplating to realize a rich dividend from 
this hitherto half explored sector. The plan conceived for this purpose needs to be fine tuned and 
make foolproof to realize the intended dividend.  Together with the developmental plan, Research and 
Development will be a crucial factor particularly to address climate vulnerabilities in fishery sector as 
well as to keep on producing the desired input deliverables. If we assess the benefit from the tradable 
surplus fish of 5.18 lakh MT as stated above, we will see that if sold even at a highly reasonable price 
of Rs. 150/ per Kg of fish, the state can earn a profit of 7770 crore per annum beside saving around 
Rs.114.50 crore that we are presently draining off to procure around 11450 MT of fish from outside the 
state.  It is therefore definitely worth a try with appropriate policy - strategy – technology combine to 
firm up the road ahead for a Blue Revolution in Assam. 
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Wetlands form an important natural habitat in Assam. Beels (ox-bow lakes, cut-off meanders, 
depressions, etc), marshes and also rivers are collectively known as wetland. the According 
to “State of Environment of Assam” (Anon, 2015) there are nearly 3400 ox-bow lakes/cut-off 

meanders, other lakes/ponds, waterlogged areas, swamps/marshes and reservoirs in the state, covering 
an area of 1004 square kilometres which constitutes 1.3% of the total geographical area of the state. 

These wetlands are playing important ecological role and are also significant as fisheries and form a 
major source of occupation for a few million human population of Assam. The wetlands are equally 
important for innumerable species of wildlife. The wetlands of Assam attract a large number of migratory 
birds, especially waterfowl in winter, which comes from northern latitudes – Siberia, Manchuria, Tibet, 
etc. There are many large beels and marshes in Assam especially in the floodplains of the larger rivers. 
Marshes are also found at the base of the hills. Depressions in the hills are also usually marshy.    

Some major wetlands of Assam are listed in Table 1. Sonbeel in Karimganj district is the largest beel 
(single sheet of water) in Assam. As a complex, Kaziranga is the largest. Three notable reservoirs are also 
there which were formed because of construction of dams for generation of hydro-electricity. These are 
Kopili (partly in Dima Hasao [North Cachar Hills] district of Assam and partly in Jaintia Hills district 
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of Meghalaya), Umrangsu (Dima Hasao district) and a smaller one in Karbi Langpi (on Borpani River, 
Karbi Anglong district) (Choudhury, 2000).

Globally significant and threatened mammals such as the Asian Elephant Elephas maximas, Great 
Indian One-horned Rhinoceros Rhinoceros unicornis, Wild Water Buffalo Bubalus arnee, Swamp Deer 
Rucervus duvaucelii, and otters among others spend a great deal of time in the wetlands. The rare and 
Endangered White-winged Wood Duck Asarconis scutulata, the State Bird of Assam, survives on small 
jungle pools in rainforests. 

Some other noteable wetland birds include Critically Endangered White-bellied heron Ardea insignis 
and Baer’s Pochard Aythya baeri; Endangered species such as Black-bellied Tern Sterna acuticauda; 
Vulnerable species such as Lesser Adjutant Stork Leptoptilos javanicus, Lesser White-fronted Goose 
Anser erythropus, Marbled Teal Marmaronetta angustirostris, and Near-Threatened birds such as 
Spot-bill Pelican Pelicanus philippensis, Darter 
Anhinga melangaster, Black-necked Stork 
Ephippiorhynchus asiaticus, Black-headed Ibis 
Threskiornis melanocephalus, Falcated Duck Anas 
falcata, Ferrugino Duck Aythya nyroca, River 
Lapwing Vanellus duvaucelii, Black-tailed Godwit 
Limosa limosa, Eurasian Curlew Numenius arcuata 
and River Tern Sterna aurantia. Some birds of 
prey which haunt wetlands are Vulnerable species 
such as the Greater Spotted Eagle Aquila clanga 
and Pallas’s Fish Eagle Haliaeetus leucoryphus, and 
the Near-Threatened Grey-headed Fish Eagle Icthyophaga ichthyaetus and Lesser Fish Eagle I. humilis.  

Conservation problems
Assam’s wetlands are under severe threat and many of these are vanishing fast. Some have been degraded 
in such a way that premature eutrophication is only a matter of time. Reclamation, siltation, pollution, 
over fishing, invasion of weeds, fragmentation, lack of law enforcement and eutrophication are the 
major conservation issues. 

reclamation by draining out water, paddy cultivation at the edges and earth filling are the most serious 
threats as these reduce the total area of the 
wetlands. Many smaller wetlands such as 
Dhakra beel in Bongaigaon district and part 
of Jabda haor in Cachar district looks like 
paddy fields in winter. In latter area besides 
cultivation, there is also encroachment by 
fishermen community. Draining out was used 
to be done by cutting canals but it has become 
easy in recent years as many of the cultivators 
and fishermen have started are using pump-
sets, which are easily available and also in 

some cases provided by the government. 
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Due to deforestation in the hilly terrain, there are landslides resulting in more silt being carried by rivers 
and streams, a major chunk of this is deposited in the wetlands. The decrease in area of Bordoibam 
beel in Lakhimpur and Dhemaji districts of eastern Assam to almost half after a single year’s flood is an 
example of this. Such siltation at a scale faster than what it should have been has resulted in vanishing 
of many smaller natural water bodies. The Kurimari beel in Dibru-Saikhowa National Park is almost 
entirely lost way back in late 1980s. 

Pollution has become a major threat in fairly recent decades. Owing to setting up of industries at the 
edge or some distance away, the effluents are getting into the wetlands. While some have treatment 
plants, which are used only occasionally or to show visitors, most directly discharge these to the wetlands 
or drains that ultimately discharges in the wetlands. In a Ramsar Site such as Deepor beel in Guwhati 
City, the municipal wastes of this million-plus populated city are dumped in a part of the beel itself! 
The Batha beel in Darrang district has the Prag Bosimi industrial unit (produces polyester filament 
yarn) right on its bank. Several water bodies including a stream near Digboi Oil Town are polluted by 
petroleum waste and leakages. Even a stream is named as Tel Nala since decades owing to presence 
of petroleum in water.  The pesticides used in tea gardens and agricultural fields also find way to the 
wetlands including that of the world famous Kaziranga National Park. In addition, non-biodegradable 
plastic wastes are also getting into the wetlands on a regular basis, which increases manifold in winter 
when large number of people visit wetlands for picnic.  

In all the wetlands of Assam Fishing is a major activity except a few, which are located in the protected 
areas. It is the occupation of a major part of population in the state. However, it has become a threat and 
is becoming unsustainable owing to over fishing. This is mainly due to increase in demand and gradual 
shortage in supply/production due to reasons mentioned earlier. The fishermen now use mist-nets, 
nets with very narrow gaps (thus fingerlings also cannot escape), use poison and even blast dynamites 
(mostly in streams) for fishing, which are all very serious and concerning.
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Invasion of weeds, especially by the exotic water hyacinth Eichornia crassipes has choked up several 
smaller wetlands and edges of many larger wetlands. This also reduces open sheets 

of stagnant water, haunt of ducks and geese. There is no mechanism to remove the weeds in a significant 
number.  During high floods, some are flushed out.  To a small scale, the water buffaloes and elephants 
occasionally feed on hyacinth and a few small-scale cottage industries are manufacturing bags and other 
such products from hyacinth. 

Fragmentation of natural water bodies and marshes is also a serious threat as much as the fragmentation 
of forests. This is mainly due to developmental activities such as construction of roads and railways. 
While in most places it was inevitable, in some cases it was avoidable. Deepor beel is a glaring example 
where a railway track (now being widened further for double-lane) has cut it into two parts. The smaller 
part that lies towards east of the track have become a garbage dump and several large institutions have 
come up. Khamranga beel near Amchang Wildlife Sanctuary has been split into two parts by a road 
constructed by Local Body. The Jadba-Lucca haor complex and Chatla haor in Cachar district are also 
examples of such fragmentation. 

A major issue in wetland preservation is the lack of proper enforcement of various laws and guidelines 
framed/issued by Fisheries, Revenue and Environment & Forest departments from time to time. It is 
also a matter of concern as because of this that most of the above mentioned threats could take place.  

Last but not the least is the eutrophication of wetlands. It is the enrichment of a water body with 
nutrients, usually with an excess amount of nutrients. This process induces growth of plants and algae 
and due to the biomass load, may result in oxygen depletion of the water body (Schindler & Vallentyne, 
2004). Eutrophication is mostly induced by the discharge of pollutants such as phosphate-containing 
detergebts, fertilizers, or sewage into a wetland. The availability of phosphorus generally promotes 
excessive plant growth and decay, favouring simple algae and plankton over other more complicated 
plants, and causes a severe reduction in water quality. Phosphorus is a necessary nutrient for plants 
to live, and is the limiting factor for plant growth in many freshwater ecosystems. Phosphate adheres 
tightly to soil, so it is mainly transported by erosion. Once translocated to wetlands, the extraction of 
phosphate into water is slow, hence the difficulty of reversing the effects of eutrophication (Khan & 
Mohammad, 2014). Although it is a natural process, because of the human-induced threats described 
earlier in this paper, it has become faster and premature. 

Some suggested actions

 Since the wetlands are vanishing fast, the major ones need to be preserved by declaring those as protected 
areas such as Community Reserve, Conservation Reserve and Bird Sanctuary. Monitoring of major 
wetlands every year or every two years with latest satellite images is strongly recommended as that will 
reflect the changes in area. Alarming cases then could be intervened by concerned departments without 
delay. Various laws including guidelines should be strictly enforced so that reclamation by draining out 
water and earth filling could be controlled if not stopped. Similarly pollution regulations should also be 
strictly enforced. The municipal dumping ground should be relocated from Deepor beel area.

There may be selective de-siltation in parts of wetlands (not the entire water body at a time, which might 
jeopardise the food-chain and overall ecology).  

There is need for better regulation and monitoring on fishing. Use of harmful fishing nets, fishing during 
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a short period of breeding, poisoning and blasting should be prohibited and punitive action enforced. 

The exotic water hyacinth Eichornia crassipes should be removed at regular intervals. Fragmentation of 
natural water bodies should be avoided as far as possible. 
Detailed and impartial review is necessary while planning developmental activities near or on the wetlands 
so that it is not fragmented or polluted due to wastes from industrial or agricultural development. Roads 
and railways should avoid as far as possible, immediate vicinity of important wetlands. 
To garner support of the local communities, eco-tourism activities including picnic need to be promoted 
but should be regulated with proper waste disposal mechanism.  
To prevent faster and premature eutrophication of wetlands, all the above mentioned recommendations 
need to be implemented. 
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TABLE 1.  Major Beels, marshes and reservoirs of Assam
Name District Size                    remarks

Beels and reservoirs

Sonbeel  Karimganj                  A High siltation and major   reclamation, also heavy fishing.
Batha Darrang A Heavy fishing. Industrial pollution.
Kopili Reservoir  Dima Hasao (North 

Cachar Hills)
B Partly in Meghalaya. Pollution from coal and limestone 

mining.
Deepor Kamrup Metropolitan B Sanctuary; heavy fishing. Disturbance due to busy railway 

and road.
Urpod Goalpara B Weeds and water lilies all over 
Bordoibam-Bilmukh Dhemaji and Lakhimpur B Bird Sanctuary, heavy siltation.
Dalani  Bongaigaon B Reclamation, heavy fishing.
Kurimari Tinsukia C In Dibru-Saikhowa National Park, almost  entirely silted up.
Kapla  Barpeta C Siltation, heavy fishing.
Near Bhakatgaon Morigaon C Reclamation, heavy fishing.
Jaingdia C Reclamation, heavy fishing.

Umrangsu Reservoir Dima Hasao (North 
Cachar Hills)

C Pollution from coal and limestone mining.

Tamranga Bongaigaon C Reclamation, heavy fishing.
Dhir (Dhubri) C Reclamation, heavy fishing.
Diplai Dhubri/Kokrajhar C Reclamation, heavy fishing.
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Haribhanga Nagaon D Reclamation, heavy fishing.
Chandubi Kamrup D Reclamation, heavy fishing.
Rata Karimganj D Reclamation, heavy fishing.
Sohola Golaghat D In Kaziranga National Park, siltation.
Toralipathar Tinsukia D In DS NP; already heavily silted.
Phokolai Sivasagar D Reclamation, heavy fishing.
Sagunpora Sivasagar D Reclamation, heavy fishing.
Mer Dibrugarh D Bulk covered by weeds and other plants.
Maguri-Motapung Tinsukia D Reclamation, fishing; excellent birding site.
Jamjing Dhemaji D Heavy siltation and reclamation.
Saralani Nagaon D In Laokhowa Wildlife Sanctuary, fishing.
Sareswar Kokrajhar D Reclamation, heavy fishing.
Arimora Borbeel Nagaon D In Kaziranga National Park, siltation.
Major Wetland Complex

Kaziranga  Golaghat, Nagaon, Sonitpur            A National Park
Pani-Dihing Sivasagar B Bird Sanctuary
Dibru-Saikhowa Dibrugarh, Tinsukia B National Park
Laokhowa-Bur-
hachapori

Nagaon and Sonitpur B Wildlife Sanctuaries

Jabda-Lucca haor 
complex

Cachar B Reclamation, siltation, heavy fishing, road construction.

Size of wetlands: A= 10+ km²; B= 5-10 km²; C= 3-5 km²; D= Less than 3 km².

Size of wetland complex: A= 30+ km²; B= 10-29 km².

(Source: Choudhury, 2000)

The Vanishing Wetlands of Assam

Photo Credit : Manijyoti Baruah
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1. According to 2011 Census
2. http://cdpsindia.org/ne_fact.asp
3. ‘Cross-Border Human Traffic in South Asia: Demographic Invasion, Anxiety and Anger in India’s 
Northeast’, Wasbir Hussain, http://www.satp.org/satporgtp/publication/faultlines/volume7/Fault7-
WasbirF.htm

A. Introduction

If we look at South Asia on the map, we will see that India’s Northeast appears to be just a speck. 
But, this region, comprising of eight states with a population of 45 million , covering an area of 
2,62,179 sq. kms , is actually a bridge between India and its neighbouring countries - Bangladesh, 

Bhutan, China and Myanmar – who provide the link to other Southeast Asian nations like Thailand, 
Vietnam, Laos and Cambodia. No wonder many has come to describe Northeast India as the beginning 
of Southeast Asia. 

The strategic location of the region is further reinforced by the fact that it shares a 4,500 km long 
international border with its four South Asian neighbours, but is connected to the Indian mainland 
by a tenuous 22 km-long land corridor passing through Siliguri in the eastern part of West Bengal, 
appropriately described as the “Chicken’s Neck”. 

Fig: Map of Northeast India and its neighbouring countries
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The Case for Extra regional Linkages

If anyone is looking to see a connected South Asia by 2025, the region must forge ahead in many directions 
like connectivity, infrastructure development, including export-import infrastructure development, 
consular facilities, training for entrepreneurs etc. And, these can be achieved only through expanding 
the region’s contacts with the trade, commerce and foreign affairs bodies. Therefore, extra-regional 
linkages hold the key. For sustained growth and development, there is a need for increased seamless 
trade and economic cooperation among geographically contiguous regions, irrespective of whether it 
goes beyond international boundaries. As such, regional cooperation has been a principal feature of the 
global political economy since the early twentieth century with the formation of the European Economic 
Community (EEC) in 1957 and the Association of South East Asian Nations (ASEAN) in 1967. With the 
emergence of regional trading blocs like the European Union (EU) and the North American Free Trade 
Area (NAFTA), this notion has been further strengthened. Such grouping also emerged in South Asia 
with the formation of the South Asian Association for Regional Cooperation (SAARC), Bay of Bengal 
Initiative for Multi-Sectoral Technical and Economic Cooperation (BIMSTEC), etc. However they are 
yet to reach the workable levels reached by EU, ASEAN or NAFTA. 
Sub-regional cooperation in South Asia is indeed necessary for the progress and development of the 
region. It would enable SAARC countries to integrate more efficiently with the rest of the world and 
take fuller advantage of global flows of investment, technology and trading opportunities. Regional 
integration would help in diversification of the individual economies and promote development. 
Regional linkages would open up various areas of cooperation such as tourism, information technology, 
energy, petrochemicals education, food processing, textiles, consultancy services and construction. 
According to the United Nations, world population will reach 8 billion by 2025 and of these, 61 per cent 
will live in Asia.  It is also forecasted that by 2025, Asia would have more than 30% share in world GDP 
and it would account for 35% of world exports.  India is also expected to become a major economic 
power by then and for all these to become a reality, the key is in integrating the region, leaving behind 
political and historical differences. 
With linkage in mind, the Government of India launched the Look East Policy in 1991 with a view to 
usher development in the Northeast by connecting it with the Southeast Asian neighbourhood. The 
Policy was rechristened as ‘Act East Policy’ in 2014. The objective of ‘the Act East Policy is to promote 
economic cooperation, cultural ties and develop strategic relationship with countries in the Asia-Pacific 
region through continuous engagement at bilateral, regional and multilateral levels thereby providing 
enhanced connectivity to the states of Northeast India with other countries in our neighbourhood. 

4. ‘THE WORLD IN 2025: Rising Asia and socio-ecological transition’, European Commission, 2009, 
http://ec.europa.eu/research/social-sciences/pdf/the-world-in-2025-report_en.pdf
5. Ibid.

6. ‘Act East Policy’, Press Information Bureau, Government of India, Ministry of External Affairs, 
December 23, 2015, https://pib.gov.in/newsite/printrelease.aspx?relid=133837
With improvements in regional cooperation among nations and development of infrastructure, 
particularly road and rail linkages, through various regional initiatives, Northeast India could well turn 
into a major economic hub for the South and Southeast Asian region as a whole. What is required is 
a strong political will, proper planning and implementation of infrastructure projects and putting the 
road and rail linkage plans from the drawing board to the ground.  
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Northeast India, South and Southeast Asia: regional Commonalities
Northeast India lies at the crossroads of South and Southeast Asia, with regional commonalities spanning 
through time and geography which, if properly harnessed, could provide a base for a much-needed 
seamless exchange of goods, people and ideas. The region shares a 4,500 kilometre long international 
border. The northeastern states share 1,643 kilometres of international border with Myanmar. Out of the 
4,096 kilometre long India-Bangladesh border, the northeastern states account for 1,880 kilometres. As 
much as 468 of the 643 kilometre India-Bhutan border run along the northeastern states of Arunachal 
Pradesh, Assam and Sikkim. Furthermore, 1,325 kilometres of Indo-China border runs along Arunachal 
Pradesh and Sikkim. Another 85 kilometres of the 1,747 kilometre long Indo-Nepal border runs along 
Sikkim.  

Apart from geographical proximity, the region also shares a common history as well as natural resources 
like rivers. There was a geographical contiguity between Northeast India and the Sichuan Province of 
China even 2000 years ago, a fact recorded by Chinese traveller Hiuen Tsang. Recorded history says that 
Emperor Ashoka who ruled India between 268 BC and 226 BC travelled to Talifu, the then capital of 
Yunnan, and married Chienmeng-kui, a Chinese princess, before returning to India.  
If anyone thought linking India’s Northeast with the neighbouring Southeast Asian nations was actually 
possible, history could certainly have been a motivating factor. Chinese history (2nd century BC) talks 
about import of cloth from Sichuan to India, suggesting that a south-west Silk Route was in use between 
India and China long before Marco Polo established a silk-route over the Karakoram (13th century).  
Noted writer B. G. Verghese states that the southern-most route passed through Ruili, on the Myanmar-
Yunnan border and crossed the Chin Hills to Manipur in Northeast India.  The northern silk route 
passed through the Hukawng Valley, in the Mytkiyina district of Myanmar’s Kachin State, and into the 
Patkai and Naga Hills to Assam. Guwahati, Assam’s capital was a major market for Indo-Chinese trade, 
and it is not surprising, therefore, to find that the same link has been identified as a route for the Asian 
Highway, under the ALTID project. 
The river Brahmaputra is also a defining common feature of Northeast India and South Asia. This river 
is the lifeline of the region with a drainage area of 580,000 square kilometers, 50 per cent of which lies in 
China where it originates, 34 per cent in India where it surges through Arunachal Pradesh and Assam, 
and 8 per cent in Bangladesh which it finally touches before meeting the Bay of Bengal. Another 8 per 
cent of its catchment area lies in Bhutan. If the

7. http://cdpsindia.org/ne_overview.asp
8. http://www.gutenberg.org/files/16847/16847.txt
9. http://en.wikipedia.org/wiki/Silk_Road
10.  B. G. Verghese, ‘Reorienting India: The New Geo-Politics of Asia’, Konark Publishers, 2001
Brahmaputra is properly channelled and utilised with appropriate river sharing mechanisms, keeping in 
mind a greater South Asia instead of strictly national gains, the entire region would enjoy water security 
and relative stability. 
Northeast India also figures prominently in all the ongoing projects on connecting the South and 
Southeast Asian regions through rail and road links. The Asian Highway and the Trans-Asian Railway 
network passes through the region connecting India with its Southeast Asian neighbours. Thus as a 
region, Northeast India has a lot in common with the entire South and Southeast Asian region as a 
whole. Improving regional linkages of Northeast India with these regions would therefore be an added 
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advantage and would ensure greater development to the economy and enhance people-to-people contact 
in the region.
regional Forums and Initiatives: role of Northeast India
The Indian Government has joined various regional forums and has taken up various regional initiatives 
to connect Northeast India to South and Southeast Asia, both through development of physical 
infrastructure as well as through exchange of culture, education, trade, etc. Some of such major initiatives 
and how they are playing a part in connecting Northeast India and Southeast Asia are discussed below:

D.1. The India-Myanmar-Thailand Trilateral Highway

The Trilateral Highway is a highway under construction connecting three nations—India, Myanmar 
and Thailand. The 1,360 km highway will connect Moreh in Manipur, India to Mae Sot in Thailand via 
Mandalay in Myanmar. The Highway is expected to be operational by April 2021.

Fig: India-Myanmar-Thailand Trilateral Highway

The trilateral highway was planned as a flawless connectivity project between India and its neighbouring 
Southeast Asian countries. A highway through Northeast India to Myanmar and beyond to Thailand 
would witness an exchange of goods, people and the mélange of cultures. 

The highway’s route will be Moreh (India) – Tamu (Myanmar) – Kalewa (Myanmar) – Yagyi (Myanmar) 
– Monywa (Myanmar) – Mandalay (Myanmar) – Meiktila (Myanmar) – Nay Pyi Taw (Myanmar) – 
Payagyi (Myanmar) – Theinzayat (Myanmar) – Thaton (Myanmar) – Hpa’an (Myanmar) – Kawkareik 
(Myanmar) – Myawaddy (Myanmar) – Mae Sot (Thailand) .
Once made operational, this four-lane highway will not only boost trade and commerce across borders 
but will also facilitate the tourism sector of both the regions along with enhancing proper people-to-
people contact.
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D.2. Asian Highway 1
Asian Highway 1 (AH1) is the longest route of the Asian Highway network running 20,557 Km from 
Tokyo via South Korea, China, South-East Asia, India, Pakistan, Afghanistan and Iran to
11. The proposed route of the four-lane trilateral highway. 

https://en.wikipedia.org/wiki/India%E2%80%93Myanmar%E2%80%93Thailand_Trilateral_Highway
the border between Turkey and Bulgaria where it joins with European route E80. In India, the AH1 
extends along Moreh-Imphal-Kohima-Dimapur; Dimapur-Nagaon; Nagaon-Numaligarh-Jorabat; 
Jorabat-Shillong-Dawki which connects with Mandalay in Myanmar.

Fig: Asian Highway 1
The Asian Highway project is an effort to soften borders and bring back land routes as ancient as the 
Silk Route to life. This is another initiative that would bring the northeastern region of India closer to its 
South and Southeast Asian neighbours.
D.3. Asian Highway 2
Asian Highway (AH2) starts from Indonesia in the east and ends at Iran in the west connecting Singapore, 
Malaysia, Thailand, Myanmar, India, Bangladesh, Nepal, Pakistan and Iran.
The AH2 connects Myanmar with Northeast India through Moreh, Imphal, Kohima, Numaligarh and 
Makum. It also connects with Bangladesh through Dawki, Meghalaya.

Fig: Asian Highway 2
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This 13,177 km long highway will help in improving connectivity of Northeast India, which will lead to 
its development. This highway, however, is in a dilapidated condition and is in need for renovation in 
many of its stretches. Until and unless this highway is well maintained, Northeast India’s connectivity 
with Southeast Asian countries for exchange of goods, ideas and people will remain as a big question 
mark.

D.4. rhi-Tiddim road Project

The Rhi-Tiddim project involves development of an estimated 80 km road connecting Tiddim in Chin 
State (Myanmar) to Rihkhawdar (Rih), which is in the Myanmar-India border of Mizoram. This road 
project will not only assist development in remote area of Chin State but also will also improve border 
and state business between India and Myanmar. The Memorandum of Understanding for construction 
of Rhi-Tiddim road was signed in December 2012. This project will also help in connecting the ethnic 
Mizo tribes inhabiting across borders and build an improved people-to-people contact.
D.5. Kaladan Multi Modal Transit Transport Project
The Kaladan Multi-Modal Transit Transport Project will connect the eastern Indian seaport of Kolkata 
with Sittwe seaport in Myanmar by sea. It will then link Sittwe seaport to Paletwa in Myanmar via 
Kaladan river boat route and then from Paletwa to Mizoram by road transport.

Fig: Kaladan Multi Modal Transit Transport Project

This project will reduce distance from Kolkata to Sittwee by approximately 1328 km and will lessen the 
need to transport goods through the constricted Chicken’s Neck or the Siliguri corridor.
The Kaladan project will provide a secondary access route to the northeastern region of India and thus 
commit towards the region’s economic advancement. Being a key connectivity project, the Kaladan 
project will endorse commercial, economic and imperative linkage between India and Myanmar. 
The Kaladan project consists of various segments of routes 

Stretch Mode Distance
Kolkata to Sittwe port in Myanmar Shipping 539 km
Sittwe to Paletwa (River Kaladan) Inland Water Transport 158 km
Paletwa to Indo-Myanmar Border (in Myanmar) Road 110 km
Border to NH.54 (Lawngtlai) (in India) Road 100 km

The Kaladan project will not only make Northeast India a hub of export and import but will also prove 
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beneficial in enhancing people-to-people contact across borders.

D.6. Trans-Asian railway Network

The hilly terrain of  Northeast India would be soon connected with Myanmar to link up with the 
proposed 81,000 km-long Trans-Asian Railway Network (TARN). To connect with the TARN, a 118-
km railway track would be laid down between Imphal in Manipur with Moreh and Tamu in Myanmar.
Another 257-km railway route from north Tripura’s Jawahar Nagar railway station to northern 
Mizoram’s Kolashib and Myanmar’s Darlon has been planned to connect with the ambitious TARN. 
These connections of Tripura and Manipur with TARN would act as a gateway to Southeast Asian 
countries. TARN, will play a pivotal role for the economic and cultural development of the northeastern 
region.

A new rail link between Agartala in India and Akhaura in Bangladesh is proposed to be set by the Indian 
Railways to ease the transportation between Northeast India and neighbouring country. Akhaura is a 
significant railway junction, as it is connected to the resourceful Sylhet, Chittagong port, and the capital 
Dhaka.
Thus, the connectivity between Manipur with Myanmar and Tripura with Bangladesh through the 
TARN will ensure high volume of trade as well as enhanced people-to-people contact. 

D.7. Strengthening ties with ASEAN

The Association of Southeast Asian Nations (ASEAN) comprises of ten member countries viz. Malaysia, 
Indonesia, Philippines, Thailand, Singapore, Brunei Darussalam, Lao PDR, Vietnam, Myanmar and 
Cambodia. The association was initiated to stimulate social, economic, cultural advancement and assist 
education, industries and agriculture among the member countries.

India become a dialogue level partner with the ASEAN in 1992, and then became a summit level 
partner in 2002. In October 2013, India announced a separate Mission for ASEAN region to be set up in 
Jakarta with a full-time resident Ambassador in order to seek greater cooperation with Southeast Asian 
countries on economic and security issues. 

The ASEAN-India Free Trade Area is another aspect of India-ASEAN relation. The initial framework 
agreement was signed on 8 October 2003 and the final agreement was on 13 August 2009. It is a duty-
free trade area among the ten member states of ASEAN and India.   Under the ASEAN-India Trade 
in Goods Agreement, India and member states of ASEAN have agreed upon opening their individual 
markets by gradually eliminating and reducing duties on 76.4% coverage of good. The ASEAN-India 
Trade in Services Agreement contains provisions on domestic regulations, transparency, recognition, 
national treatment, market access, and dispute settlement.

Talks are also ongoing for an ASEAN-India Transit Transport Agreement. The Agreement would cover 
immigration and customs facilitation to ensure seamless movement of cargo across national boundaries. 
Once signed, this agreement would be a blessing for Northeast India as a seamless cargo movement 
through the region to the Southeast Asian nations would usher greater economic benefits for the region 
as well as encourage local entrepreneurs to export and expose their produce to a wider market. 

D.8. regional Blocs and its significance in Northeast India

India is part of various regional bodies and initiatives that can help strengthen ties between Northeast 
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India and Southeast Asia. This includes:
•	 SAARC (South Asian Association for Regional Cooperation) 
•	 Bay of Bengal Initiative for Multi-Sectoral Technical and Economic Cooperation (BIMSTEC)
•	 Mekong-Ganga Cooperation (MGC) 
•	 Bangladesh, China, India, Myanmar (BCIM) Forum
•	 Bangladesh, Bhutan, India, and Nepal (BBIN) Forum 
•	 South Asian Free Trade Area (SAFTA) 
•	 ASEAN-India Free Trade Area (AIFTA)

SAFTA facilitated free trade between Northeast India and Bangladesh under the Act East Policy by 
establishing several border haats and Land Custom Stations across borders which facilitates in carrying 
out informal trades in form of both currency exchange and barter system. SAFTA’s duty-free agreement 
has helped the total trade between the two countries increase from US$ 3.15 billion in fiscal year 2009-
10 to US$ 9.15 billion in 2017-18.

The Kaladan multimodal project, the Trilateral highway and BBIN Motor Vehicle Agreement are 
initiatives taken at the initiative of these bodies. 

With the implementation of the AIFTA, ASEAN is currently fourth largest trading partner of India. 
India’s service-based economy balances the manufacturing-oriented economies of the ASEAN countries. 
The annual trade between India and ASEAN stood at US$ 71.6 billion in 2016-17. Investment flows are 
quite noteworthy both ways, with ASEAN accounting for about 12.5 percent of investment flows into 
India since 2000.

Under BCIM forum, a decision was taken between India and Myanmar to seek cooperation in the 
hydrocarbon and power sectors, as India offered to implement other mutually beneficial infrastructure 
projects. Other than focused cooperation in the hydroelectric and energy sectors, issues like joint 
construction of roads and collaboration in regional bodies were also discussed. The development of the 
proposed Chindwin river hydroelectric project with Myanmar will be of enormous importance for the 
growth and development of India’s northeastern region.

Successful implementation of BBIN along with signing of Motor Vehicle Agreement (MVA) will benefit 
India and its northeastern sub-region. BBIN will help promote cross-border trade which will not only 
improve the economic condition of Northeast India but will also help in mending political relations 
between the nations.

The development of Asian Highway 1 and 2, and Trans-Asian Railway Network (TARN) will restore the 
historical connection Northeast India had with Southeast Asia.  

D.9. UDAN Scheme: Direct Air Connectivity

Through its UDAN (Ude Desh Ka Aam Nagrik) scheme, the Indian Government is working towards 
improving regional connectivity in Northeast India. The scheme got a further boost in August 2018, 
when a draft civil aviation policy called the International Air Connectivity Scheme (IACS) or UDAN 
International Scheme was unveiled, which extends the subsidised air travel programme UDAN to 
international circuits, with state governments funding and identifying the routes for operation. As per 
the scheme, Guwahati would get directly connected to Dhaka, Kathmandu, Yangon, Singapore, Bangkok, 
and Kuala Lumpur. Of these, Guwahati-Dhaka route is already operational. Drukair, national flag carrier of 
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Bhutan, too has launched flights from Guwahati to Singapore and vice versa from 1 September 2018.

D.10. Advantage Assam Summit

Advantage Assam Global Investors Summit 2018 was Assam government’s largest investor promotion 
and facilitation initiative that was held in Guwahati. The summit was attended by government and 
business delegates from various states of India and 13 other countries. The objective of the event was 
to promote the economic potential and the favourable opportunities offered by the state in regards 
to services and export-oriented manufacturing offered to developing economies  of neighbouring 
ASEAN countries. The focus sectors of the summit for prospective investors were agriculture and food 
processing, tourism and hospitability, petrochemicals, civil aviation, inland water transport, handloom, 
bamboo and Information Technology.

The summit acted as a platform for various G2B (Government to Business) and B2B (Business to 
Business) meetings, along with showcasing of investment opportunities in the state. As a precursor 
to the main Summit, the Government of Assam carried out road-shows at diverse locations in both 
international and domestic locations to display the investment opportunities and business potential in 
the state. 

E. 2025: Northeast India as Part of a Connected South Asia

With increasing sub-regional cooperation, it can be expected that by the year 2025, we would be able 
to witness Northeast India as part of a connected South Asia. Various international joint ventures may 
come up in the region with investments in sectors like energy, petrochemicals, construction, tourism, 
etc. With the India-Myanmar-Thailand trilateral highway expected to be operational soon and the 
focus Northeast India is receiving under the various regional initiatives, it can be said that this region 
would witness development at a steady pace. However, for all these to happen, first it is necessary that 
infrastructure is improved in the northeastern region and steps are initiated to improve the backward 
linkages of this region with mainland India. 

With the improvement in the security scenario in Northeast India, the fear to invest in the region is also 
lessening. Similar improvements in security issues in Myanmar would enable seamless travel of cargo 
from and through the northeastern region into countries like Myanmar, Thailand, Laos and Vietnam. 
With the ASEAN–India Free Trade Area (AIFTA) coming into effect from 2010 and the ASEAN-India 
Trade in Services and Investment Agreement ratified in 2018, Northeast India would be able to tap the 
huge ASEAN market with its products like bamboo and cane items, basketry, carving, hand embroidery, 
textiles, jute craft, tea, and spices. Reopening of the Stilwell road, which is being pushed under the 
Kunming Initiative, would also open up the entire northeastern region of India and boost trade and 
investments in the region.

By 2025, it can also be expected that the northeastern region of India would surely manage bulk of its 
trade and transport through ports in Bangladesh and Myanmar. Also, with the Kaladan Multi-Modal 
Transit Transport (KMMTT) project expected to be completed by 2020, Northeast India would have 
connectivity with Sittwe port in Myanmar through Mizoram via river and road transport. 

Strong railway linkages within the northeastern region courtesy the Trans Asian Railway Network 
would enable strong linkages of the region with the rest of Asia.  The region would also benefit from the 
ASEAN-India Transit Transport Agreement. Once operational, the agreement would ensure seamless 
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movement of cargo across national boundaries.
The tourism sector of Northeast India would also see a lot of development by 2025 with increased 
connectivity and also from the ongoing South Asia Tourism Infrastructure Development Project, going 
under the South Asia Sub-regional Economic Cooperation (SASEC) initiative. 

However, there is need for more consular offices of the neighbouring countries in Northeast India 
(currently there are two in Guwahati and one in Agartala) and there is a simplified travel and transport 
regime in place, there would be limited trade, investments and people-to-people contact between 
Northeast India and its neighbours. Still, it can be said that, provided the necessary infrastructure and 
backward linkages are in place, by 2025, Northeast India would become a trade and tourist hub and 
would be strongly linked with its Asian neighbours.

F. Looking Ahead for a Connected South Asia

Regional linkages are a key for economic development of a region. With improved regional ties, trade and 
investments would flow to a region and boost its economy. India is a part of various regional initiatives 
and its northeastern region much take advantage of this. In this regards, a few recommendations can 
be forwarded for a better and connected Northeast India and South Asia. They are mentioned below:

a) There is a need for a seamless travel and transport regime that is acceptable throughout the Asian 
region. A regulatory framework for transport of goods from the Northeast to its neighbouring 
countries and vice versa needs to be developed. It has to set up in a way which involves minimum 
paperwork and less hassles for the exporters and importers. The tax liability like paying of VAT, 
etc. needs to be determined. The model on inter-country transport of goods among European 
Union member countries may be studied for this matter.

b) An appropriate economic policy for the northeastern region as a whole and creation of support 
infrastructure would help the region realize its economic growth and trade potential. It needs 
to be realized that even if roads are in place connecting Northeast India and the neighbouring 
Southeast Asian nations, there won’t be any significant movement of goods traffic. This is because 
any movement of goods traffic will have to be export of produce from the Northeast region. 
Export consignments from mainland India will be through the sea route through container 
traffic. Effective coordination among the Ministry of External Affairs, Ministry of Commerce 
and Ministry of Road Transport and Highways is also essential.

c) An adequate financial infrastructure, including banking, insurance, clearance mechanism, and 
capital market needs to be established in the region to facilitate trade and investment. A well 
developed banking sector will help simplify procedures for import financing as well.

d) Inter-regional trade is sometimes affected by complex customs and transit procedures. Such 
procedures encourage informal trade and result in loss of revenue for the government. There is, 
therefore, a need to synchronize issues like the customs procedures, arbitration, double taxation, etc. 

e) There is need for setting up consular offices of ASEAN & SAARC countries in Northeast India. 
Without such an office, the people-to-people contact would always remain a distant dream and 
neither will be there a proper economic integration.

f) Visa regulations and inability of businessmen to visit freely within the South Asian region has 
hindered trade, investment and tourism in this region. In order to facilitate trade, visas for 
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business purposes should allow multiple entries, may be for a minimum duration of 5 years and 
should not contain any city-wise permission. In order to promote tourism, a one-time visa may 
be given without delay.

g) The Brahmaputra, Irrawaddy and Ganga waterways needs to developed and linked by road or 
rail so as to permit long distance haulage of freight.

h) Regional Energy grids may be set up to satisfy the energy need of the South Asian regions. 
Cooperation is required among South Asian nations on setting up such regional energy grids. 
This would entail setting up of power projects and then linking the transmission grids of all the 
countries of the region. Northeast India with its vast water resources would have a major role if 
such an initiative is taken up.

i) Improving backward linkages between Northeast India and mainland India hold the key for a 
connected India and Southeast Asia. In order to improve the backward linkages, some steps that 
could be taken are:

 y Air connectivity between the capitals of northeastern states should be established. For 
this, the routes identified under the UDAN scheme in Northeast India have to be made 
fully operational.

 y Railway connectivity should be ensured between the state capitals of Northeast India.
 y Adequate modern facilities like electronic weighbridges should be made available at 

all the border trade points. The Roads, Railways, telecommunications and banking 
infrastructure has to be improved around these points. And before opening new border 
trade points, the facilities in the existing ones has to be first upgraded.

 y Northeast India has a large perennial water system comprising the Barak and Brahmaputra 
rivers. Both these rivers are navigable for most parts of the year. Developing the river 
route would provide a very cost effective means of transportation to and from the region.

j) The state governments in the Northeast should also be prepared to play its role in the economic 
integration of Northeast India with countries of ASEAN and SAARC and should fully promote 
the potential of their respective states. It would be appropriate to design a foreign policy unit 
comprising the Minister for External Affairs and his representative as well the Chief Ministers of 
the northeastern states that can advise New Delhi on how to move forward on a gamut of issues, 
ranging from trade and security to migration and navigation. This can be developed as part of 
the North Eastern Council, which is an arm of the Ministry for the Development of the North 
Eastern Region.

k) There is a need for South Asian regional cooperation for Information and communication 
technology (ICT). The electronic commerce within the region will help develop the skills, 
expertise and essential institutions like banking, arbitrage, logistics and this will allow South 
Asian businesses to access the world market for their goods and services. It will also help in 
simplifying complex documentation procedures.
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Assam is the eldest of the eight sisters of North east India. According to Census of  2011 Assam 
had a total population of  3,12,05,576. When compared with other parts of the country, the north 
eastern states are unique geographically, in ethnicity as well as  in the social customs prevailing 

in the society. This north eastern part of India has been blessed with natural resources plentifully. Assam 
with his innumerable rivers and rivulets is a fertile valley. The climate is moderate throughout the year.
Besides this, many social customs prevailing in the northern, western, central or southern part of India 
like dowry, male preference, female foeticide, child marriage, strict caste system are not found in the 
societies of north east India including Assam. 

In recent times with influx of immigrant population from states of rest of India as well as from 
neighboring countries, there have been changes in the population structure. Along with this, changes in 
social customs and beliefs have also entered into Assam.

The reality of health status of Assam’s population at present: Looking at the ethnic,social and 
geographical factors of Assam, one might expect the status of health indicators like Maternal mortality 
rate, Infant mortality rate  and Neonatal mortality rate of Assam to be one of the best in the country. 
However when we look at the figures, we find just the opposite to our expectation. They are amongst 
the highest in the country, indicating a very poor health status of the population of Assam. If we look at  
Infant mortality rate(IMR) which is calculated as deaths in childrenbelowone year of ageper thousand 
live births (LB), it is 40/1000 live births in Assam, against a national figure of 33/1000 (SRS bulletin, 
May 2019). It is the second highest in the country. Many states like Kerala, Mizoram, Tamilnadu have 
extremely low IMR compared to us. Neonatal Mortality Rate(NMR) calculated as deaths of children 
within 1sttwenty eight days of life/thousand live births is a major contributor to IMR. Half of all children 
who die within first year of life, die within the 1st month of life. So NMR contributes to more than 50% 
of IMR in our scenario.

It is indeed a sad fact that Assam at present has under nutrition amongst 29.8% of children below 
5 years of age. Besides this 35.7% of children below 5 years are anaemic and 25.7 % of women have 
body mass index (BMI) below normal. (Government of Assam, Health & Family Welfare publication, 
September, 2019). The situation of under five mortality (death in children below 5 years/1000 live births) 
is even worse, standing at 56/1000 LB. The maternal mortality stands highest in the country(175/lakh 
LB) according to SRS May 19 Bulletin against a national average of 122/lakh LB, while in the state of 
Kerala it is only 42/lakh LB. Eighty six percent of our population is rural and eighty nine percent of 
rural population utilise public health facilities in Assam (Government of Assam publication, September, 
2019)

Thus in comparision to some of the states like Kerala, Pondicherry and Tamilnadu etc, Assam has 
tremendously poor health indicators. It is disheartening to see that despite being enriched culturally 
and environmentally, Assam is lagging behind in these health indicators.
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The Health Infrastructure in Assam : The National Rural Health 
Mission came into operation in Assam in 2005. The main aim of 
the Mission was to establish a community owned decentralized 
health delivery system ensuring simultaneous action on a wide 
range of determinants of health like water, sanitation , education, 
nutrition and social as well as gender equality. The mission 
became National health mission from 2013 when urban area  
coverage was included. 

Similar to the rest of the country, the health infrastructure of the 
state is based on a three tier system of subcenter (SC), primary 
health center (PHC), and community health center(CHC). An 
SC is available for a population of 5000 in plain area and 3000 
in hilly areas, a PHC for a population of 30,000 in plain area 
and 20,000 in hilly areas and a CHC is available for a population 
of 120,000 in plain and 80000 in hilly areas. Apart from these, 
District hospitals(DH) and Medical colleges are there as referral centers. According to the 2011 census 
there were 4604 SCs, 856 PHCs and 180 CHCs in Assam.(NHM, Assam). At present there are 7medical 

colleges against 33 districts in Assam.

Each center including the SC, CHC, PHC as well as the DH 
and medical colleges of the state has a delivery facility for the 
pregnant women. The newborn care corner (NBCC), in each 
of these facilities has infrastructure and manpower trained in 
neonatal resuscitation & essential neonatal care. There are special 
care newborn units in district hospitals and medical colleges of 
the state.
The newborn unit of Assam Medical College and hospital, 
Dibrugarhhas the 1st special care newborn unit (SCNU) 
established in the state. Inaugurated in 2008 by then chief of 
health, UNICEF, India and then health minister of state Dr. 
Himanta Biswa Sarma, this unit has now been recognized as the 
Regional Collaborative Center for training on neonatal Care by 
Government of India in 2012. Since then it has been training 

health workers working with neonates from all the eight states of NE region. Apart from this other 
medical colleges of Assam namely  Guwahati medical college, Silchar medical college and Jorhat medical 
College have also been training health workers of Assam on newborn care.
The government of Assam under different government schemes like Jononi Surakshya Yojona, Jononi 
Sishu Suraksha Karyakrom, Adoroni, Kangaroo mother care etc has been trying to improve the health 
care status of Assam by providing facilities to the pregnant and neonatal population.

The Challenges: So with availability of trained  manpower, improved infrastructure and resources, why 
are Assam’s health indicators  still lagging behind  other states of India? The explanations found in 
different sources regarding this higher mortality rate in Assam is hilly terrain in the state making it 
difficult for ambulances to reach the areas, lack of awareness among general population regarding health 

Kangaroo mother care needed for small newborn 
to keep them warm
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needs, social cultures etc.(Misra S, Feb 2018)

In a study done in Assam Medical college, Dibrugarh amongst pregnant mothers who had come for 
delivery, the incidence of anemia was found to be 89.6% (Bora etal 2012). The NFHS 4 reports incidence 
of anemia to be 50 % amongst pregnant population in India. So the prevalence of anemia is higher 
amongst our pregnant population in Assam compared to national average We also found in this study 
that out of all pregnant mothers who attended our institution for delivery, 20% amongst them were 
from tea garden labour community. But amongst the anaemic pregnant population, 80% were from tea 
garden community (Bora et al 2012). Similarly, more than 50% of the neonates who need admission 
to the neonatal intensive care unit belong to the mothers from tea garden community. Poor literacy, 
poor hygiene, poor nutrition because of ignorance and poor affordability, helminthiasis, social habits 
like open field defecation, black tea ingestion hampering gut iron absorption are certain key factors 
contributing to iron deficiency anemia among this population. Apart from iron deficiency anemia, 
tea garden community also has high incidence of hemolytic anemias. Similar factors are also rampant 
amongst immigrant population.

So maternal anemia is a major factor contributing to neonatal morbidity and mortality in Assam. 
Maternal anemia was found to be associated with 
prematurity and lowbirth weight in our study (Bora et 
al, 2014) which also has been proven by many other 
studies. The Government of Assam has been putting 
lots of effort to reduce anemia through provision of 
safe injectable iron to anemic mothers. But associated 
factors of illiteracy, poor hygiene, ignorance, poor 
affordability for nutrient food are actually the factors 
needing attention. Tackling these factors adequately 

will make any success permanent. The concept of the “1st thousand days” encompassing time from 
conception of fetus till 2 years of age of a child is very important to be understood by the health workers 
taking care of pregnant women and neonates. During this period if proper nutritional and other health 
care are taken for the mother and child, we can expect a healthy community to develop.

Most of the times poor neonatal outcome is the result of poor antenatal care received by the pregnant 
mother. Despite availability of the three tier health care system in the state, UNICEF data of 2015-16 
showed that only 46.5% of pregnant women had full antenatal coverage of at least 4 antenatal checkup. 
This is one of the lowest in the country. In the same time period, in Andaman Nicobar, Pondicherry, Goa 
and in Tamil Nadu the same coverage was nearly 90%. Similarly only 74.3% of deliveries were attended 
by skilled birth attendants in Assam in the same period while it was as high as 100% in Pondicherry and 
97% in Andaman & Nicobar. Institutional deliveries were only 70% in Assam while in other states like 
Pondicherry it was 100% during the same period. Neonatal deaths most commonly occur during the 
1st two days of life. Surprisingly the same data shows that only 22.5% of neonatal population in Assam 
received immediate postnatal care during this period of life. Inspite of government and many other 
organizations’ effort  to spread knowledge regarding benefits of breast feeding, it has been mentioned by 
UNICEF that the rate of early initiation of breast feeding and exclusive breast feeding in Assam is 64.4% 
and 63.5% only. When an excellent coverage of medical care amongst pregnant women and neonates 
is possible in other states, a significantly low coverage in Assam is very intriguing. Also the success in 
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other states with similar kind of population and infrastructure proves beyond doubt that such high 
coverages are possible to be achieved.

Looking at the data from UNICEF mentioned earlier regarding maternal and neonatal care service 
coverages in different states of India, it is easily understandable that the simple interventions like proper 
antenatal checkup, institutional deliveries, breast feeding, provision for skill birth attendant, early 
neonatal care etcare the key elements important for reduction of neonatal mortality rate. High technology 
has little place at present in reduction of NMR.States like Tamil Nadu, Pondicherry etc which have 
higher percentage of antenatal care coverage, skilled birth attendance, institutional deliveries compared 
to Assam also have a lower neonatal mortality rate. These are for some reason not being done religiously 
for each pregnancy in Assam. Institutional deliveries under care of trained health personnel, who would 
do delayed cord clamping, provide skin to skin care of mother and neonate after birth, initiate breast 
feeding within the 1st hour of birth, maintain asepsis during delivery and thereafter for both mother 
and neonate, maintain baby’s body temperature by proper clothing and bedding with mother and by 
doing kangaroo mother care for low birth weight newborn, if happened for each pregnant women and 
newborn, would have definitely reduced neonatal mortality rate in Assam tremendously.

The work culture of the health workers in different states may vary affecting outcome. It is being observed 
through our mentoring visits to few SCNUs in Assam (as a part of activity of Regional Collaborative 
Center) that many of the trainees forget what they had learnt in a training session as soon as they 
reach back their own facility. They continue the same old practices while providing health care to their 
patients which they had been doing before the training. Most of the time changing old practices is 
difficult as health care in a facility involves a team and when the team, specially a senior member has 
not been trained simultaneously, changes are difficult to be brought in. Many a times adults refuse to 
unlearn what they have been practicing for a long time as they are not convinced or because of lack of 
confidence in themselves in practicing new methods.

Way for the Lift: So it will be interesting to find out the effect on the health indicators like NMR, if 
apart from providing theoretical knowledge by providing training to health workers, the government 
also ensures that the evidence based practices are employed practically in 100% patients in the health 
facilities. Ensuringprotocol based management in the health facilities, mentoring of delivery facilities 
and neonatal care facilities by knowledgeable teamsfrom the state as well as from organizations like 
National Neonatology Forum at a definite interval, ensuring proper documentation of all managementof 
patients in health facilities with review of sameduring mentoring visits,assessment report by mentors to 
government and to the facility workers with feed backs and suggestions for improvements, face to face 
interaction amongst mentors and facility health workers for discussion of problems, and their solutions, 
thus hand holding and establishment of a policy of accountability may  be few ways to achieve this 
aim.Some good maternal and newborn care center of renown institutions can adapt and hand hold a 
group of health facilities of the state. For this, apart from the health workers, support from the leaders 
of the health facility like the medical superintendent would be very much needed. Methods used for 
behavioural change communication  in  the corporate sector may be tried to motivate the health workers.
It is now well recognized by international organisations, government as well as social organisations 
that even with availability of physical resources, if quality of care is not improved, health care outcomes 
will not improve. WHO in 2015 had developed a framework which defines the key components of 
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quality health services for the mother and newborn. This includes evidence based practices, efficient 
information and referral system, effective communication, respect, dignity and emotional support.  This 
then includes the availability of competent, motivated human resources.

If we look at the health facilities of Assam, the government in its relentless effort to improve the 
health status of the population has been trying to improve the physical facilities. Now according to 
the framework developed by WHO, to provide quality care, apart from physical resources we need 
competent ‘Motivated’ human resources. The number of human resources available at present to take 
care of our large population is not adequate according to the norms.However most of the present health 
workers have been trained adequately in maternal and neonatal care. So apart from inadequacy of 
number, other major factor which may be hampering the achievement of our goal may be ‘competency 
and motivation’. A way forward would be quality Improvement initiative by Point of care quality 
improvement (POCQI) training. A  POCQI module developed in the WHO, Collaborative Center for 
maternal and neonatal health, for South East Asia in All India Institute of Medical Sciences, Newborn 
Division is a training method by which health workers are trained to identify themselves, problems 
present in their working area which are resulting in poor quality of care and then  find out the easiest 
method by which a SMART (Specific, Measurable, Achievable, Relevant and Timely) aim is achieved 
using, PDSA (plan, do, study and act) cycles. Practicing these QI initiatives will teach the health workers 
how with the existing resources, they can improve the quality of care by simply making few changes in 
their practices in an uniform way. The practice of QI initiatives will make the health workers believe 
in themselves, in the system and will make them motivated as has been proven in many SCNUs and 
delivery facilities in states like Madhya Pradesh, Karnataka, Orissa etc. So ‘the way for the lift’ may be 
possible to be found if searched together by the health workers, with proper government and the other 
organizations’ supportsusing the existing infrastructure and resources itself.

Almost 35% of the neonatal population in Assam Medical college are born with low birth weight(Birth 
weight less than 2500 gm). Similar is probably the situation in other medical colleges in the state.We 
have learnt from different observational studies that the mortality and morbidity is many fold higher in 
these neonates compared to term neonates born with birth weight more than 2500 gm. Henceto reduce 
NMR, we need to specially concentrate on care of these neonates.The government has provided the 
health facilities with most of the infrastructure needed for their management in the health facilities.
However addition of human milk bank to few health facilities like medical colleges will be a boon to 
the newborn survival chances. It has been proven beyond doubt in innumerable studies that mother’s 
milk is best for neonates, more so for those neonates who are sick or small. It is even called the ‘Liquid 
gold’ for its tremendous positive effect on child survival. Many a time when the newborn is sick or 
very premature, because of the physical as well as psychological stress and strain, the mother is unable 
to produce this life saving product for her own newborn. In such situations there is no alternative at 
present for the health workers then to go for formula milk to provide nutrition to these sick neonates. 
Formula milk as we all know has lot of disadvantages for the newborn. Establishment of human milk 
banks in the medical colleges where the low birth weight load is high should be a priority if we want 
to reduce our neonatal mortality rate in the state. In human milk banks, milk from mothers who have 
surplus milk than needed for their own baby, is pasteurized, made free of contaminants and then can 
be fed to sick neonates if their own mother’s milk is not available. The facility can also be utilized to 
store own mother’s milk if the baby is not fit now to receive feed for some sickness, to be fed later when 
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the baby can accept it. Such milk banks have already been established in SCNUs and medical colleges 
of most of the states of India. Assam definitely is lagging behind in procuring this asset important for 
newborn survival.

There is also an important role for every citizen in reducing neonatal mortality rate in the state.Apart 
from the health factors, a number of other socio economic factors can influence neonatal mortality rate. 
According to 2011 census, the literacy rate of Assam is 72.19%. The rural female literacy rate is 63% only. 
With 86% of our population residing in rural areas we can well understand that many of our pregnant 

women are illiterate. In the state of  Kerala where the female literacy rate is 92.07, the neonatal mortality 
rate is lowest in the country (10/1000 LB) comparable to a developed country. Female literacy rate is 
one of the most important influencing factor on health status of a community or a state or country. In a 
study by VK Paul in 2011, the authors found that the odds for neonatal death increased by 1.3 times if 
the mother is illiterate compared to a mother who is literate. Female education is crucial in improving 
the health status of a state. Women education influences her decision making power, helps in timely 
usage of health care services, and make her  responsive to new ideas.Melinda Gates in her book ‘The 
Moment of Lift’ very well describes how female literacy uplifts the society. 

Similarly the socioeconomic condition of the society as a whole also has influences on neonatal mortality 
rate. States which are having a higherpar capita income have a lower neonatal mortality rate compared 
to those which have lower par capita income(SOIN, 2014). Environmental factors like access to safe 
drinking water and sanitation, exposure to environmental pollutants like indoor smoke, overcrowding, 
poor housing conditions, poor transport and road facility have effects on neonatal mortality rate. Hence 
we can say that there is a role of every citizen of Assam in reducing the neonatal mortality rate. Structural 
and social attribute will be health financing, social protection, gender equity, provision of safe water, 
sanitation etc.
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So in conclusion we can say that health indicators of Assam like neonatal mortality rate ,although 
is improving since last decade, has not been able to be at par with many other states of India despite 
the state government’s relentless effort and provision of infrastructure and training. Health workers 
of the state hence need to look at their own work culture and through different scientifically proven 
methods like quality improvement initiatives, should try to improve their quality of care with the help 
of government and non governmentorganisations. Government apart from providing training needs 
to find out methods to ensure that the evidence based methods of care are provided as per protocol to 
each and every care seeker.Apart from health sector, other public service sectors of the state which deal 
with education, road and transportation, public works department, water, sanitation, social protection 
and all other public service sectors also have responsibilities in reducing neonatal mortality in the state.
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Sericulture  comprising Eri, Muga, Mulberry & Tasar sector is a traditional agro-based, eco-friendly 
cottage industry of Assam. Tasar silkworm is not commercially exploited in Assam so far. In 
the backdrop of growing unemployment and slow industrialisation, development strategies has 

been increasingly focusing on this sector for its assured means of income and employment generation 
with low investment and short gestation period. Its impact on conservation of bio-diversity and 
environment with sustained economic activities are remarkable. While Eri & Mulberry Silk worms 
rearing are completely indoor activities, Muga silk worm rearing is entirely  outdoor activity to which 
global warming has paused a serious threat. Besides, global warming, some other constraints are also 
responsible for the declining trend of Muga silk production in the State.

Prospects:  It is observed that the Mulberry sector has certain inherent limitation in Assam, towards 
production of quality cocoon and yarn. Inspite of various attempts to bring improvement in quality 
production, only marginal success could be achieved so far which has hardly any significant implication 
in the State economy. The easy accessibility of better quality industrial silk at a lower price from the 
outside sources is another factor restricting the production and  marketing of domestic silk. Keeping 
in view this scenario, we should look towards other options like ‘Vanya silk’, comprising mainly Muga 
& Eri silk. Assam has the monopoly in production of Muga silk, the natural golden colour silk which 
contributes 97% of the total Muga silk production of India . The State is also a major producer of Eri silk 
that accounts for 65% of the total national production of Eri silk. Vanya silk in general and Muga silk in 
particular, have always been an important household activity in the State. Because of the uniqueness of 
Muga and Eri silk, their echo-friendly behaviour, unorthodox look, wide range of utility, craze for Muga 
and Eri silk products in the national and international markets are gradually increasing . We can say that 
the Vanya silk sector has possessed tremendous potentialities to be a vibrant tool for transforming the 
socio- economic status of the rural and semi-urban areas of Assam, if groomed in the right direction.

Constraints: The Eri sector is grown without much outside intervention because of their traditional 
& cultural base, socio-economic condition of the people , agro-climatic advantage and their demand 
& supply chain. Further, Eri silkworm rearing is a completely indoor activity for which the rearer can 
manage temperature & humidity at the desired level inside  the rearing room.

In case of Muga sector, it is a serious concern because though intervention with new technologies 
have been tried through various developmental schemes, some progressive trend could be achieved for 
development of the sector so far but obviously not to the expected level. However, several factors are 
responsible  for  slow growth in muga silk  production ,lack of adequate quantity of quality commercial  
seed  is the major factor   hindering   progress ,  ( Das   P. K. 2012 ).  Choudhury S.N.  ( 2009 ) attributed 
that  the  slow  growth  or  decline  of  Muga Sector  has   been  consequence of combination of certain 
negative factors ; such   as    recurrent    flood ,  occasional draught ,  indiscriminate  felling  of host plants, 
lack of  appropriate  technology, pollution  etc.   It  is   pertinent  to  note that the Task Force constituted  
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by  the  Central    Silk Board , Govt. of India,  during  the  year  2001   under  the   Chairmanship  of Dr. 
S. Joyaraj, the  then   National   Professor  of  the  Tamil  Nadu  Agriculture University , Madurai, has   
attributed   the  following  reasons for the increasing gap between the potential yeild  and  actual  yeild 
of   Muga silk.
 x Inadequate seed supply.                               
 x Frequent crop loss due to pests and disease.
 x Absence of technology to skip the unfavourable rearing season.
 x Lack of proper extension research.
 x Lack of specified Muga Seed Zone.

Besides the problems mentioned above, one  of   the  major  factor  is  that  only   limited knowledge 
on  genetic  architecture  of   Muga  silk worm  for  economic  traits is available  which   need   to  be   
established   for  commercial  exploitation . Hence, it is essential to derive strategies to conserve  the  
biodiversity  of  Muga  silkworm and  establish germplasm bank for effective  utilization  of  the  species 
through breeding  programme .

Strategies :  It is absolutely necessary to study the past  records  and  recommendations of various   
Committees  to determine  the proper  course  of   action. It is a well known fact that Muga silkworm 
is highly  sensitive  to  adverse  climatic condition , nutritional status of leaf   and susceptible to various  
diseases . Nutritional  value  of food  plants either alone or  in combination  plays  an   important role in 
the larval growth and silk productivity. It is reported that growth, development  and  economic characters 
are influenced to a great extent by the nutritional  content of  the  leaf ( Krishnaswami et. al.1971). 
The  host    plants  have profound effect on survival, rate of food intake , digestion and assimilation 
which directly  influence  the growth and development of  silkworms. The amount and quality  of  food  
intake  of  larvae  influence  different  parameters  like  growth rate , larval duration, survival rate  and 
reproductive    potentials  (Das and Das , 2003). In  conformity  with  the   above,  the research  findings 
of Dr.Matsumura, the renown Japanese scientist in respect of  the  contribution   of different  factors for  
success of a silkworm rearing is to be considered as the guiding factor to prepare a road map  to  enhance 
the   productivity  not  only  of nutritive host  plant  leaf  but  also quantum of  Muga  silk  per unit area.

Contribution of different factors: 
1. Climate                        :  37.0%
2. Leaf  :  38.2%
3.  Rearing Technique :   9.3%
4. Silkworm Race :    4.2%
5. Silkworm Seed :    3.1%
6. Other Factors :    6.6%

So, keeping in view the above facts, we may opt for the following new concepts for development and 
expansion of the Muga silk sector in Assam.

Cloning of Som plants : As it is  mentioned earlier that the major factor for  a successful rearing of 
silkworm is the leaf quality of food plants which contributes  38.2% of the rearing result. Thus we should 
try to evolve nutrious silkworm food plants having uniform quality leaf for rearing of Muga silkworm. 
And to attain this purpose, Cloning of Som plants by vegetative propagation is the only solution to 
produce suitable and uniform quality host plant leaf for Muga silk worm which is not at all possible 
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in case of seedling since there is every possibility of cross pollination. In horticultural terms, the word 
Clone is used to designate all the descendants of a single plant, produced by vegetative method. In case 
of cloning, the offspring retain the character of the mother plant which is quite uncertain in case of 
seedling. Cloning of a plant can be done in several ways i.e. leaf cutting, stem cutting, budding etc. In this 
regard, I have preferred stem cutting obtained from Som plant. It is worthmentioning that Cloning of 
Som plants have been tried adopting Shade House Technology followed by proper package of practices  
in the district of Cachar during the year 2018 by a team of Sericulture Officer headed by this author and 
achieved 90% survivability rate. The materials utilized for cloning of Som plants are mentioned below :

1.  One Shade House using Green Hessian cloth & bamboo structure . Size - 20”L ×15” B. × 10’ H.
2.  One thousand 6”×5” black poly bags to put the rooting media.
3.  Coarse river  sand for rooting media.
4.  Normal sand for making 2” thick nursery bed.
5.  Two  litter raw honey for rooting hormone.
6. One sharp knife.
7.  One sharp scissor.
9.  Two litters  of Grow Green Natural liquid fertilizer.
9.  One 100 litters water drum.
10.   Water sprinkler.

In the inception of our trial to evolve clone of Som plants in the 1st week of April 2018, besides erecting 
a shade House utilizing bamboo and green  hessian cloths ,measuring 20’ L × 15’ B × 10’ H (Figure-1), 
all the materials mentioned above are collected. The coarse sand collected from river are properly 
cleansed and  put in the 6”×5” poly bags to be used as rootig media . Afterwards, a 2” thick nursery bed 
is prepared applying the normal sand  covering the entire space of the Shade House to retain  moisture 
inside the Shade House.  Then the poly bags containing rooting media are placed over the nursery bed 
in rows. In the afternoon when sun shine become moderate, 35- 40 days old stems are collected from 
the already selected Som plants for preparation of cuttings. Stems are collected in the afternoon to avoid  
immediate drying up of stems. Cuttings are prepared from the stem by a sharp knife at a 45 degree 
angle at the top , keeping  a length of 3”- 4” containing a single upper bud. Utmost care is taken to avoid 
even slight damage of the bark of the cuttings, else desired result would not be obtained. While cutting 
preparation is going on , the bottom of the cuttings are immersed in raw honey mixed with a pinch of 
cinnamom  kept in a big bowel for a minute. After one minute of dipping, one cutting is inserted in each 
poly bag in 90 degree vertical angle towards east direction. Before inserting the cutting, a hole is made in 
the rooting media by a pencil size round stick to put the cuttings without any damage to the bottom of 
the cuttings. The whole process of putting the cuttings in the poly bags is completed by the evening and 
now the remaining task is moisting the potting media regularly atleast for forty five days. A sprinkler is 
used for watering the nursery. In addition, Natural Grow Green, a liquid organic fertilizer is used to mix 
with water @ 250 ml fertilizer into 100 litter water for moisting the nursery on the 4th  alternate day for 
a period of thirty two days. This fertilizer stimulates the growth of roots in the cuttings. Root formation 
in the cuttings found to be  started from 15 to 20 days and robust growth obtained within 40 to 45 days. 
On the 4th month, the Som clone become ready for re-plantation ( Figure- 2).
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 promote rapid growth of root in stem cuttings. But I have preferred raw  honey as a natural rooting 
stimulant  for the  reason that  honey works better as a natural rooting hormone  because it possess 
anti-bacterial and anti- fungal properties .Honey protects the cuttings from pathogens and allows the 
natural rooting hormone i.e Auxin, available in the cutting to stimulate root growth. Some gardener 
use to mix honey with boiling water @ one tablespoon of honey with two cups of boiling water but I 
have preferred to use the raw honey directly from the bottle because the natural anti-bacterial and anti-
fungal properties are destroyed when honey is heated. Moreover, a pinch of Cinnamom is also added 
to the raw honey for the reason that Cinnamom has contain anti-bacterial & anti-microbial properties 
which help to protect the cuttings and allows the existing  natural rooting hormone in the green growth 
of the cuttings to accelerate the rooting process .

However, the author is pleased to mention  that  a plot of  Som clone plantation is  raised  in the premises 
of  Govt. Sericulture  Farm, Pilapool  in the district of Cachar  comprising 100 Som clones in the month 
of August 2018. By the month of July, 2020, over a period of  two years, the replanted Som clone has 
attained  the height of 4’-5’ with heavy branching ( Figure - 4 ).

Conservation of Muga:   Muga silkworm needs conservation for its optimal proliferation and sustainable 
utilization by providing protection of naturally grown Muga silkworm food plants and population of 
Muga silkworm in wild conditions. The characters of Muga silkworms  gradually deteriorates in the 
process of continuous rearing in semi-domesticated condition which become a serious problem to 
produce quality Muga silkworm seeds that can be attributed to be another major factor of frequent 
crop failures . But the populations which multiply in wild condition ,maintain their characters.  Of late, 
the wild population of Muga silkworm has become sparse owing to deforestation of large areas with 

Fig 1: Shade house for cloning of Som plants Fig 2: Som clone nursery under shade house

Fig 3:  4 (four) months old Som Clone Fig 4:  2 years old Som Clone plantation
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Muga food plants for alternative land use and agriculture / jhoom cultivation etc. Hence, it has become 
necessary to identify forest areas in the  bordering areas of Meghalaya , Manipur, Nagaland, Arunachal 
Pradesh etc. for establishing’ Wild Muga Silkworm Sanctuary ‘where large numbers of  Muga silkworms 
as well as food plants  are available to exploit wild Muga silkworm for breed development. While 
identifying such Muga Sanctuary,  it must be ensured that atleast 50 acres of existing  Som plantation for 
Muga silkworm rearing by the existing rearers  are available in the fringe areas of such Muga Sanctuary. 
If such Som plantation is not available in the best suited identified forest areas then atleast 50 acres of 
Som / Soalu plantation must be raised for Muga silkworm rearing in semi- domesticated condition by 
the rearers. Female Muga moth obtained from such  rearing on the Som / Soalu plantations in the fringe 
areas of the identified forest, after characterization shall be released in the adjoining forest and monitor 
its

population dynamics: The area where such introduction is to be made, no other activity shall be allowed 
at least for 2-3 years in order to allow build-up of the Muga silkworm population in wild condition. 
After three years the cross breed obtained from the wild male moth and semi - domesticated female 
moth (Figure 5) can be used for further multiplication to produce large quantity of Muga silkworm 
seeds in the Muga seed grainage  for rearing in semi- domesticated condition.  
   

The vital point to be mentioned here that just after identification of the forest areas for establishment of 
the ‘Wild Muga Silkworm Sanctuary  ‘as discussed above, a Task Force comprising of Professionals from 
the Sericulture Depatment, Govt. of Assam, Scientist from the Central Silk Board , Govt. of India , Forest 
official from the Forest department , Govt. of Assam and local N.G.O’s to be formed for monitoring of 
the population of wild Muga silkworm in the forest range .

With this objective in mind, a team of Sericulture Officers working under the Asstt. Director of 
Sericulture,  Cachar has identified the Jiri Range Forest in the Lakhipur sub-division of Cachar district, 
bordering the State of Manipur on the bank of Jiri river  for establishing a Wild Muga Silkworm Sanctuary 
(Figure-6). It is found that large number of wild Muga silkworms as well as good numbers of Som, Soalu 
and Mazankari trees are available in the forest (Figure-7). The total area of the identified forest is more 
than nine hundred acres. The Lakhipur Forest Village (pt.1) with a population of approximately 3000 
nos. is located at the fringe areas of the identified forest . There are twelve acres of existing private Som 
plantation at a strech at the fringe area of the forest where Muga farmers use to conduct Muga silkworm 
rearing (Figure-8).

       

Fig 5: Wild Muga Male Moth Fig 5: Semi domesticatedMu-
ga female Moth
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Under the above circumstances, the Sericulture department, Govt. of Assam may take up necessary 
action both  for large scale production of clone of Som plants for raising Som plantation and establishing 
Wild Muga Silkworm Sanctuary as discussed above,  to evolve  new breed of Muga silkworm for further 
multiplication. The problems of adverse climatic condition  and high temperature can be solved to some 
extent by rescheduling the existing  Muga silkwom rearing schedule as well as  adopting Shade House 
Technology for Seed Crop rearing in the Summer season . Further Muga Seed Zone to be identified in 
the foot hills, bordering Nagaland, Manipur, Arunachal Pradesh , Meghalaya to produce the required 
quantum of quality Muga seeds . In addition , separation of Seed crop rearing and Commercial rearing 
activities by demarcating “Seed Zone & Commercial Zone “for checking proliferation of silkworm 
decease should be done. It is certain that by such paradigm shift from the existing present practices, the 
Sericulture department, Govt. of Assam can push the Muga silk sector to a new height of development 
& expansion in the State.

Fig 6: Jiri Range Forest Reserve

Fig 7: Wild Muga silkworm found in forest Fig 8:  Cocoon of wild Muga silkworm 
           collected from forest

Fig 7: Private Som plantation at the fringe area of the identified forest
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At the initiative of SITA, British Council had organized a virtual meeting on 22-07-2020 to discuss 
the possible areas of cooperation between Government of Assam and the British Council.  
British Council stated the need to focus on specific areas such as strengthening of capacity 

building in education institutions, teachers and faculty and internationalizing higher education.

Points highlighted by SITA :

Representing Government of Assam Advisors of SITA, Dr. Mridul Hazarika, Shri Bhaskar Barua IAS 
(Retd.) and Shri Kashinath Hazarika, Shri B Kalyan Chakraborty IAS Principal Secretary, Education 
Department & Shri Mukesh Sahu IAS CEO SITA highlighted the importance of improving in English 
language teaching and learning in the state across pre-primary, primary and secondary level schools 
with special focus on vernacular medium like Assamese, Bodo, Bengali, Mishing, Nepali and Hindi. This 
is necessitated in line with the indicators identified to achieve the Sustainable Development Goals in 
areas like education, skill, employability and sustainable livelihood. SITA recognizes that there are gaps 
in the English language teaching process and would be interested in a pilot study focusing on pedagogy, 
teachers and learners level and a review of the existing, available curriculum and study material to 
enhance learning levels. Post the pilot study, they would like to do this through the following:

•	 Create	a	pool of certified Master Trainers both at District and Block level so that they can train and 
support teachers  at the grass root level.

•	 Propose	 a	digital	English	 certification	programme	 for	 the	English	 teachers	 so	 that	 they	 can	be	
incentivized, which will encourage many to take up the course.

•	 Create a pool of Master Trainers at district level for secondary school English subject teachers.

•	 Facilitate exposure of early career/young researchers to the global/international atmosphere to 
increase competitiveness.

•	 Improve the teaching skills of faculty in higher education sector, which needs immediate attention 
and intervention. New and scientific teaching methodology including online teaching and online 
content development are very essential.

•	 How libraries in schools and colleges and bookstores can be supported.
•	 A	comprehensive	programme	for	heritage	and	culture	conservation	required	across	different	tribes	

of Assam including training of staff.

To take forward the initiative a decision was taken to discuss the vision document and to agree on a 
process/mechanism to achieve the agreed programmes.

The British Council team was represented by Dr. Debanjan Chakrabarti, Director, East and Northeast 
India, Smti. Mairi Mitchell, Director Education India, Smti. Radhika Singh, Assistant Director 
Programmes East and Northeast India, Shri Rajendra Tripathi, Assistant Director, Higher Education 
and Society and Shri Joydeep Bordoloi, Head Higher Education East and Northeast India among others.

SITA to Collaborate with 
British Council of India
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Introduction:

North Eastern Region  (NER) of India comprises an area of 262,230 square kilometers, almost 8 
percent of that of India, and is one of the largest salients (panhandles) the world. Physiographically, 
the region is made up of mountains, plateau, hills and fluvial plains. Barring, the plain districts of 

Assam, Tripura and small portion of other states, the region is mostly hilly where tribal people dominates. The 
region shares an international border of 5,182 kilometers (about 99 percent of its total geographical boundary) 
with several neighboring countries i.e. Tibet Autonomous Region, China in the north, Myanmar  in the east, 
Bangladesh in the south-west, Nepal in the west, and Bhutan in the north-west (1).

Due to its unique physiographic condition, rich biodiversity, diverse socio-economic characteristics and disaster 
proneness, North Eastern Region (NER) of India is considered to be most unique and one of the most challenging 
regions to govern. Major part of the region is economically backward, poor connectivity, disaster prone with 
floods, landslides and earth quakes etc. The region is mostly agrarian and shifting cultivation or slash and burn 
agriculture locally known as jhum is the main form of agriculture in the hills of northeast India (2).
Technological  progress is essential to economic growth and  development, and the more advanced 
the technology available, the more quickly the local and regional economy can improve. Technology has a huge 
effect on the ability of governments to access natural resources and use them in the most effective ways possible 
to benefit the economy (3). 

Space technology, as the powerful enabler, provides a variety of vital inputs for holistic and rapid development 
of a region, rural areas, and villages in specific (4). ISRO has made tremendous progress in using space-based 
applications for socio-economic development as a part of its mission (5). Remote sensing technology, which 
uses, one of major component of geospatial technology which uses the satellite, aircraft or UAV based sensor 
technologies to detect and classify objects on Earth for societal benefit, play a significant role in mapping, 
monitoring and prospecting natural resources for large areas with cost and time effective way with reasonably 
better accuracy.
Considering the requirement of space based technology support in developmental programmes, the North 
Eastern Space Applications Centre (NESAC) was set up jointly by Department of Space (DOS) and the North 
Eastern Council (NEC) in 2000 to provide support to developmental activities in the NER by utilization of space 
technology inputs – such as Remote Sensing and Satellite Communication and carry out Space Science Research 
(6).

The Remote Sensing technology can play a pivoting role in providing detailed information of the land resources 
in a spatial format and in mapping, developing and monitoring the natural resources of the region. Information 
generated using this technique over land, water and atmosphere have become crucial for management of natural 
resources, reducing disaster losses, and achieving sustainable development in the region. 
Geospatial technology including remote sensing and geographic information system has been in service in NER 
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through the State Remote Sensing Applications Centre established in each state except Meghalaya in last three 
decades. However, remote sensing applications have increased manifolds in the region with the establishment of 
North Eastern Space Applications Centre (NESAC) at Umiam, Meghalaya. NESAC has been providing remote 
sensing services in generating inventory, planning and developmental activities, and management of natural 
resources, disasters and dissemination of information and services through geo-web services for NER (6).

Since inception, NESAC has been involved in different application projects using remote sensing & GIS pertaining 
to natural resource management, infrastructure planning, socio-economic development and disaster related 
information to assist the planners in developmental activities in the region. The results and outputs generated 
using space technology tools from these projects are used in the planning processes to accelerate the development 
of various communities in the region. Various outputs from national projects like land-use/land-cover mapping 
(about 5937.99 km2 is under shifting cultivation), land degradation, ground water prospect mapping, wetland 
inventory and assessment, urban information system and wasteland monitoring (about 35102.74km2 is under 
wasteland) have been useful for land use planning, preparation of different action plan on agriculture, horticulture, 
forestry, water resource, land use land cover changes studies over the years in addition to services as base line 
database for other projects. These outputs have also been used by different departments for preparing detailed 
project reports for various schemes in various parts of the region covering both the rural and urban communities. 
The use of space technology in preparing the sustainable forest management plans for community control forest 
areas in Mizoram, Meghalaya and Assam of NER have proven to be useful in conserving the natural forests in 
steep slope and high altitudes. The rural community has been receiving the actual benefit of geospatial technology 
in micro watershed prioritization, integrated water management programme, ground water prospecting etc. 
Applications of Remote Sensing and GIS in Sericulture Development at block level for selected districts in NER 
(an increase of about 8500 ha of food plants has been reported since 2013 in the region) have contribute to the 
development of livelihood for the rural communities instead of unsustainable economic practices. ICT enabled 
geospatial applications have catered to the need for planning and implementation of various developmental 
programs. Line Departments of the region are immensely benefited by the resource layers generated under this 
programme. A network of weather stations set up by the Centre across the region has helped in reducing risk 
from the weather related uncertainties for agriculture and farming sector, thus improving productivity (2).
As a part of natural resources mapping, planning and developmental activities, NESAC has been supporting the 
state forest departments of the region in preparing the forest working plans by providing geospatial inputs on 
forest estimates, identifying the suitable under-utilized lands for cultivation of food plants for silkworm, mapping 
and monitoring of natural resources such as land use/land cover, wastelands, land degradation, ground water 
prospects, etc. on temporal basis.

The huge volume of databases thus generated using geospatial technology as a part of natural resources mapping & 
monitoring are made available for the administrators and the other government bodies in suitable geoportals and 
packages for better management, preparing prospective planning, and sustainable use of available resources. The 
information is being done through both online web portals as well as offline standalone space based information 
kiosks.

This paper highlights a concise summary on the remote sensing applications in NER by NESAC for natural 
resources management and dissemination of information and services.

Updation & Mapping of land use/land cover, wasteland, land degradation maps of NER

Baseline information on existing resources availability in any area is the prime requirement for preparing any 
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developmental plans. The baseline information includes current land use pattern, availability of culturable 
wastelands etc in addition to road and other datasets. Remote sensing plays a vital role in assessing and monitoring 
the existing land resources including current land cover, wastelands etc. North Eastern Space Applications Centre 
has a mandate to generate the baseline database on the natural resources of NER using remote sensing and GIS 
technology. Mapping of natural resources has been a major and regular activity of the centre for providing critical 
inputs for various developmental planning. Accordingly, the different programmes on preparation of natural 
resource maps like land use land cover at 1:50,000 scale for entire NER for the year 2005-06, 2010-11 & 2015-16 
year, time series database on wastelands of NER under the programme of National Wasteland Updation Project 
(2003), national wasteland monitoring project (2005-06), national wasteland change analysis project (2008-09 
to till date), Land Degradation Map (2005-06 & 2015-16), National Wetland Inventory & Assessment (2006-07) 
for the region in collaboration with State Remote Sensing Applications Centre of NER have been continuously 
generating for the better developmental planning. The spatial distribution of major land cover classes of NER 
including wastelands is shown in figures 1 and 2.

remote sensing based input for forest 
management plan of NEr

A scientific management of forest for 
sustainable utilization, detailed information 
on occurrence, nature, structure, composition, 
diversity and vigilant monitoring is the 
primary requirement.  Timber volume 
and the total growing stock are the key 
information required for the forest planning 
and management. All forests are sustainably 
managed under the prescription of a working 
plan/scheme. Periodic updation and revision 
of working plan/scheme is essential to keep 
pace with the trends and emerging out of 
forest-people interface. NESAC has been 
working in providing the space based inputs 
for preparing the forest working plans of 
NER states. The methodology comprises of 
stratification of study area based on forest 
type, forest crown density and elevation. The 
stratified sampling design which facilitates to 
capture the maximum variability with proper 
representation of each stratum has been 
followed to distribute the optimum number 
of sample plots. This has led to minimize 
the required sampling intensity from 0.1% 
to even 0.01% with an expected accuracy of 
90% at 95% confidence level. Detailed forest 
inventory has been carried out from each 

Figure 1 Land Use Land Cover Map of NER prepared under 
NRC program  (6)

Figure 2 Land Use Land Cover Map of NER prepared under 
NRC program  (6)
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sample plot of 0.1 ha size. The plot level timber volume is calculated using individual tree level volume equation 
and average volume for each stratum has been worked out. Subsequently, total growing stock is estimated by 
extrapolating to the area statistics of each stratum at different administrative level.  Similarly, other parameters 
like stem density, dominant species, biomass, diversity index are also estimated and provided as inputs for writing 
the forest working plan.

Based on the space based inputs provided by NESAC, the respective state forest departments have been writing the 
forest working plans/schemes which contain the next 10 years prospective plans for sustainable management of 
the forests under the jurisdiction of the authority for approval by the Ministry of Forest, Environment & Climate 
Change, Government of India. The input includes detailed forest canopy density map, quantitative estimation 
of timber volume (in cubic meters) at different canopy density canopy and girth classes for each administrative 
area under forest department’s jurisdiction. An example for estimated timber volume for Khonsa Forest Division, 
Arunachal Pradesh along with other maps is shown in Figure 3. 

Figure 3: Timber volume distribution in Khonsa Forest Division, Arunachal Pradesh

Identifying potential areas for sericulture development 

Sericulture, the most significant component under the Ministry of Textiles is one of the important sectors of 
economy in India and plays an important role in programs of poverty alleviation.  North East region is suitable 
for all four types of natural silk namely Mulberry, Tasar, Eri and Muga but the current production is not adequate 
to meet the demand. In order to expand Sericulture in the country to the additional potentials areas through 
identification of these areas with geospatial inputs, a project titled ‘Applications of Remote Sensing and GIS for 
Sericulture Development’ funded by Central Silk Board (CSB) was executed by NESAC in collaboration with 
State Remote Sensing Application Centres.  Under this project, mapping of potential areas for development of 
silkworm food plants for mulberry and non-mulberry sericulture in 41 districts covering all 8 NE states has been 
done using geospatial tools. Identification of potential areas for sericulture development involved evaluation 
of land, water resources and climatic requirements for growing silkworm food plants as well as rearing of silk 
worms (7; 8; 9). Six parameters of soil viz., drainage, ground water, texture, depth and pH and two topographic 
parameters viz, slope and erosion were considered for suitability evaluation. Similarly suitability of climate was 
described in terms of: (i) temperature (ii) rainfall and (iii) minimal length of growing period. The 41 districts 
selected from NE states, covers a total geographical area of 0.94 million sq km. Among these states, Nagaland 
has been found to have maximum suitable areas (21.9% of total geographical area) that can be brought under 
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Mulberry Sericulture. This is followed by Meghalaya (15.8%) and Sikkim (15.7%). A geoportal titled ‘Sericulture 
Information Linkages and Knowledge System’ (SILKS) has also developed  using Open source GIS as a single 
window decision support system to provide all the sericulture related information along with spatial information 
on potential areas put in the public domain under the domain name http://silks.csb.gov.in (Figure 4). Within a 
short span of about two years, the portal has been able to make significant impact particularly in the north eastern 
region and a number of sericulture expansion activities have been taken up by the line departments (2; 10).

Ground water prospect mapping

Safe and readily available water is important 
for public health, whether it is used for 
drinking, domestic use, food production 
or recreational purposes. Improved 
water supply and sanitation, and better 
management of water resources, can boost 
countries’ economic growth and can 
contribute greatly to poverty reduction 
(11). Groundwater  being the prime natural 
resource in the Earth is not only supports all 
types of life forms to exist in the Earth but also 
helps in the growth of human civilization. It 
quenches thirst and fulfills all the house-hold 

demands including drinking water (12). Under the Rajiv Gandhi National Drinking Water Mission (RGNDWM) 
sponsored by the Ministry of Drinking Water Supply, MDWS, Govt. of India, NESAC has supported in preparing 
the Ground Water Prospect maps of NER in collaboration with SRSACs and few institutions. The input for the 
ground water prospect maps are lithology, structural(geological), geomorphology, hydrology and base layers 
which are mostly derived from satellite imagery. The map reveals that the variation in landforms as well as rock 
formations induces local variation in groundwater prospects in NER. The variation in landforms as well as rock 
formations induces local variation in groundwater prospects in NER. It is also observed that in some areas 
sustainability of available water is a concern. In order to have required water supply, it is very much essential 
to take up appropriate scientific measures for management of both surface and subsurface water. This includes 
construction of proper recharge structures e.g., Nala bunds, check dam, recharge pits etc. considering drainage 
and topography. Ground water prospect map of NER is shown in figure 5.

Soil resource Mapping of NEr

Site-specific knowledge of  soil resources  is essential 
to understand their potential contribution to the 
management of the nation’s forests and agriculture. 
Indeed, soil mapping may be seen as an imperative in the 
inventory, modeling and sustainable management of land 
resources (13).  Soil is a non-renewable natural resource 
which is the foundation for various types of land use.  
Soil also indirectly contributes to regulation of water and 
recycle of wastes. Because of the increasing population 

Figure 4: Map showing potential sites for silkworm food plants in 
Baksa district, Assam (www.nesac.gov.in)

Figure 5: Ground water project map of NER showing 
estimated yield range
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growth and economic development, the dynamics of land usage poses a major challenge. Thus it has become 
necessary to retard the degradation process or ameliorate the soils to bring back normalcy which requires a 
systematic soil conservation practices. Considering the importance, NESAC has taken initiative to prepare soil 
map at 1:50K scale using geospatial technology for the region where large scale maps are not available. These 
databases form the base and most important layer for preparing all type of land management programmes like 
watershed management etc. A detailed soil map prepared using remote sensing technology for Dhemaji District 
of Assam at 1:50,000 scale is shown in figure 6.

Figure 6: Soil Resource Map of Dhemaji District, Assam (source: Annual Report, NESAC)

Data dissemination

The information derived from geographic information system support good governance, better resources planning 
and overall sustainable development. These space based inputs are very useful for natural resource monitoring 
and assist in planning activities specially in the North Eastern region as most of the areas in the region has very 
limited digital and physical connectivity(2). The large volume of geospatial database generated by NESAC along 
with SRSACs under different projects form the basis of various spatial decision support system (SDSS) for effective 
management of developmental activities. Few important Web GIS based SDSSs developed by NESAC using open 
source GIS packages and standards for easy and effortless use by the concerned line departments of NER are Space 
Based Information KIOSK (SBIK), North Eastern District Resources Plan (NEDRP), Sericulture Information 
Linkages & Knowledge System (SILKS), Japanese Encephalitis Early Warning System (JEWS) etc. (6). Spatial data 
infrastructure (SDI) has been conceptualized and established at NESAC to create repository of satellite data with 
different spectral/spatial and temporal resolutions, historical weather data with data cataloguing, searching and 
retrieving capabilities. Large scale maps, seamless mosaic of orthorectified Carto-1 and LISS4 imagery and the 
digital elevation model (DEM) generated under Space Based Information Support for Decentralized Planning 
(SIS-DP) programme are the basis of SDI (14).

 NEDrP

Considering the fact that the NER has much less tele-density compared to the national average the centre has 
taken initiative to develop portable standalone applications for dissemination of geospatial data and services 
at state and district levels in addition to internet based online geo-portals. North Eastern District Resource 

Remote Sensing applications for Natural
71



Plan (NEDRP) to provide geospatial data, services and tools for preparation of Detailed Project Report 
(DPR). The interactive North Eastern District Resource Plan (NEDRP) portals at district level provides fast 
access to spatial information and their applications for local level planners for instant decision making. Further, 
the database in the system helps in preparation of accurate detailed project reports. These datasets are prepared 
under different projects undertaken and coordinated by NESAC using satellite imageries and are based on proper 
scientific methodologies and ground surveys. The information contained in these systems is also being used for 
monitoring of natural resources and implementation of infrastructure related projects by the higher authorities. 
This information system follows OGC data policies for interoperability and allows for seamlessly data integration 
into these standalone systems. The cost effective open source GIS tools and standards were used while developing 
these applications. The geodata analytics of NEDRP is one of the most enhanced form of Geoportal realized in a 
three tire service oriented incremental architecture populated with Geodata derived using Geodata Analytics and 
Machine Learning (ML) tools (15).

Japanese Encephalitis Early Warning System (JEWS) 

Japanese encephalitis (JE), a mosquito borne viral disease is a serious public health problem in the region, more 
so in the state of Assam. An early warning system has been developed for the outbreak of JE with the help of 
remote sensing and GIS in conjunction with the epidemiological studies for three highly JE endemic districts of 
Assam (2). The warning system was developed by an integrated approach combining characterization of mosquito 
vector habitats with remote sensing data, relationship of disease onset with meteorological parameters along with 
the integration of information on host population and historical disease intensity (16). Spatial distribution of JE 
forecasted villages of Dibrugarh District, Assam is shown in Figure 8.

After validating the model for three years at the users’ end (District units of National Vector Borne Disease Control 
Programme and Integrated Disease Surveillance Programme), JEWS has been made operationally available for 
the user in three endemic districts of Assam State, viz., Dibrugarh, Sibsagar and Tinsukia. 
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Figure 8: Spatial distribution of JE forecasted villages of Dibrugrah District (2)

Conclusion

NESAC is playing an important role in taking the lead and coordinating with State Remote Sensing Centres, R&D 
institutes and user departments in making the geospatial database beneficial to the common people in the region. 
There has been wide range of remote sensing applications in NER being taken up by NESAC in collaboration 
with SRSACs and few other academia institutions. Through these applications, in addition to generation of large 
amount of geospatial datasets, different application oriented customized geoportals are also being made and 
make available for end user. However, the effort of generating these datasets and web-portals will give the desired 
result if the respective state government departments of NER make use of these products. To get maximum 
output from the remote sending applications, appropriate human resource development is equally important to 
understand, analyze and extract the required information. Therefore, it is desired that respective state government  
of NER will take initiative to develop their human resources by giving them appropriate training on geospatial 
technology applications, set up GIS Lab to generate, analyse and prepare necessary products in geospatial domain 
for specific requirements. 
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North Eastern Space Applications Centre (NE-SAC), located at Umiam (near Shillong), 
Meghalaya, is a joint initiative of Department of Space (DOS) and North Eastern Council 
(NEC) to provide developmental support to the North Eastern region using Space Science and 

Technology.  NESAC is mandated to provide application services like natural resource management, 
space and atmospheric sciences, satellite communication for tele-education, disaster risk reduction, 
governance and development since its inception in 2000.  Indian Space Research Organization (ISRO) 
is promoting space technology services through training, education, research and capacity building at 
national / international level through its important institutions established across the country such as 
Indian Institute of Remote Sensing (IIRS, www.iirs.gov.in), National Remote Sensing Centre (NRSC, 
www.nrsc.gov.in), Indian Institute of Space Science and Technology (IIST, https://www.iist.ac.in/), and 
NESAC (www.nesac.gov.in).

Outreach activities & collaborations

Since inception, NESAC has been imparting training on the utility of geospatial 
technologies. There is large demand for of training programs, particularly at NER due to 

limited institutions availability in the region. NESAC has played lead role in expanding collaboration 
and research at both regional and national level by conducting training programme at regional as well 
as national level. NESAC is undertaking wide range of capacity building activities by initiating regular 
training programs for user departments across India with special focus to NE region. NESAC has 
been conducting 2 weeks courses for the past three years on Basics of remote sensing and geographic 
information system (GIS) as well as advanced course on unmanned aerial vehicle (UAV) remote sensing. 
Many tailor-made courses specific to the user departments such as AMRUT, Forest Department, 
Agriculture Departments, CASFOS, NDMA, etc have been conducted. NESAC also conducted a distance 
learning program jointly with IIRS, Dehradun on “Remote Sensing and GIS-Technological Advances 
and Applications” The course was designed to provide sufficient knowledge and advanced training in 
the field of Geospatial domain and Earth Observation applications. One of the objectives of such course 
was to reach a large number of Professionals of user Departments, Students & Researchers engaged 
in Urban & Regional Planning, Geography, Environmental Studies, Civil Engineering, Architecture, 
Agriculture, Horticulture, Hydrology, etc. So far, more than 600 numbers of participants have been 
trained in various aspects of remote sensing and GIS. NESAC has been collaborating research activities 
with a good number of educational institutes and Research Organizations of the country. NESAC is 
now becoming the research and education hub for the students of the country for carrying out their 
MTech/Msc/BTech dissertation work, research guidance for PhD scholars, etc.  Specifically, students 
and scholars from Tezpur University, IIT- Guwahati, Guwhati and Dibrugarh University, National 
Institute of Technology (NIT)s of NE region, North Eastern Hilly University, Sikkim Manipal Institute of 
Technology, North Eastern Regional Institute of Science and Technology (NERIST), Assam University, 
and other Universities, Engineering colleges of the NE region have been greatly benefitted in executing 
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their research projects. In addition to the regular training programme, NESAC also participated at 
the 27th State level “National Children’s Science Congress (NCSC)” held at Domdooma, Assam from 
1st to 4th Nov 2019. A state of the art space museum build in a bus developed by ISRO as a part 
of the Dr. Vikram A. Sarabhai centenary celebration program was also displayed in the NCSC. The 
mobile space exhibition bus was on display for the first time in the North Eastern part of India. The 
“Space Museum on Wheels” has models of launch vehicle (SLV, ASLV, PSLV, GSLV), satellites (polar and 
geostationary), Vikash engines, cryo stage, RLV-TD-NAVV, ISRO extra planetary missions, etc. The bus 
was also exhibited in CSIR-NEIST, Jorhat and Sivasagar College, Sivasagar. Around 2500 participants 
from various groups of people like students, teachers, and general public visited the bus and experienced 
Indian space technology.

   Space Museum on Wheels – exhibited in various parts of Assam

                     A batch of 42 Students and 3 teachers from Sanskriti-The Gurukul school, 
                     Guwahati visited NESAC on June 21, 2019
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New outreach facility & event conducted 

The centre has the mandate to develop high technology infrastructure support to enable NE states to 
adopt space technology inputs for their development. The centre has created state of the art facilities 
in the areas of GeoInformatics, Satellite Communication, Disaster management support and Space 
& Atmospheric Science Research. Laboratories are connected to the network of NESAC with High 
Speed LANs.  Over the years NESAC has established and enhanced IT infrastructures for carrying out 
research and outreach activities and also to provide operational services. With the objective to increase 
the trained manpower with an appropriate course curriculum, NESAC has recently established state-
of-the art international level outreach and capacity building facility nearby its office campus.  The newly 
created outreach facility is comprised of two smart class rooms and two high-end computer laboratories 
equipped with 150 thin client nodes for processing image processing and GIS analysis in cloud 
environment. Sophisticated conference room, video conferencing facility, recreation/multipurpose hall, 
canteen and separate hostel for the participants. Good numbers of training courses on different thematic 
areas of 2-3 days and 1-2 weeks duration have already conducted in the outreach facility. Few important 
regional level workshops including National Symposium on Innovations in Geospatial Technology for 
Sustainable Development with special emphasis on NER was held during 20 – 22 November 2019 at 
outreach facility.  The event was hosted by Indian Society of Geomatics, Shillong Chapter (ISG-SC) 
Indian Society of Remote Sensing, Shillong Chapter (ISRS-SC) with the support of NESAC & North 
Eastern Hill University (NEHU), Shillong. The Symposium focused on recent advancements made in 
the satellite payloads, data processing techniques, Web GIS, Mobile App., Geospatial Technology and 
applications in various key areas defined under different key programs of the Government of India. 
The Symposium was attended by large number of researchers, professionals, academia, students and 
geospatial industry from different part of the country. More than 350 delegates from representing 
various states and on various themes has attended the symposium and participated in the deliberations. 
The symposium was preceded by 2 days pre-symposium tutorials during November, 18-19, 2019 under 
the four broad themes,1) UAV Remote Sensing, 2) SAR data Processing and Applications, 3) Artificial 
Intelligence (AI) and Machine Learning (ML) for Remote Sensing Data Analysis, and 4) Hyperspectral 
Remote Sensing. The delegates participated in the pre-symposium tutorials were mostly from NE region. 

Various events conducted at NESAC Outreach facility
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Capacity building for BIMSTEC countries 

In the year 2019, NESAC is recognised by the Ministry of External Affairs (MEA), Government of 
India and ISRO to conduct training and Capacity Building Programs for BIMSEC countries. This was 
announced during the Fourth Summit of BIMSTEC held at Nepal capital Kathmandu on 30th and 31th 
August 2018 by the honourable Prime Minister of India while he was emphasizing the connectivity and 
greater cooperation and coordination among member states. NESAC successfully conducted the first 
2-week training on Capacity Building on the Earth Observation Applications and Research: fundamentals, 
emerging technological tools and services for the BIMSTEC Countries during January 06-17, 2020. A 
total of 24 participations from various User Departments, Science and Technology Ministries, Space 
Organizations and Academia and Research Institutions of BIMSTEC countries attended the course and 
this was the first international training programme organized at NESAC. The training was imparted 
with the objective to strengthen the capacity of Earth Observation Applications and Research through 
customized training courses on Remote Sensing and GIS and emerging technological tools and services. 
The training has been designed to provide an opportunity for the participants to learn various aspects 
of Space Technology and relevant geospatial applications enhancing their ability and enable them to 
take up various applications in their respective countries after returning back to their country. The 
participants are of the view that all the BISMSTEC countries need to collaborate utilising potential of 
specific institute / country. Several potential domains of collaboration were discussed and identified 
during the training programme. 

BIMSTEC participants are understanding the interpretation of satellite data at a) Umiam lake, Meghalaya and b) understanding the working 
principle of GPS and GAGAN at Cherrapunjee (i.e. locally known as Sohra), Meghalaya

Training calendar for the year 2020 – 2021

NDMA Officials attended short course on RS and GIS 
(9-13 Dec, 2019)

Participants of short course on Drone Data Acquisition, Pro-
cessing and Analysis Using Open Source Tools (4-8 Nov, 2019)
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Considering the present corona pandemics, NESAC is planned to conduct the online training /webinars 
short courses on various thematic domains either of one week/two weeks duration for the year 2020 
– 2021 (March). The first online course of two day duration on disaster management for NDMA 
(sponsored) is planned during August 18-19, 2020. NESAC has announced the following online basic, 
advance and application oriented training programs:-

Sl. No. Title of the Course Duration
1 Two days short course on RS & GIS applications in Disaster Management (exclu-

sively for NDMA)
18-19 August,  2020

2 Two weeks Basic course in RS and GIS during Services 14-25 Sept,  2020
3 One week course on RS & GIS applications in Atmospheric Science 5-9 Oct, 2020
4 One week course on RS & GIS applications in Agriculture and Soil 2-6 Nov, 2020
5 Two weeks course on UAV RS - Possible Applications and future advances 23 Nov - 4 Dec,  2020
6 Two-Weeks Course on Basics of Satellite Communication and Satellite Navigation 

: Technology & Applications
1st week, Dec, 2020

7 One week course on RS & GIS applications in Water Resources 14-18 Dec,  2020
8 One week course on UAV data Processing using Free and Open Source Software 

(FOSS)
18-22 Jan,  2021

9 One week Course on Disaster Management using UAV (Drones)  4-8 Jan, 2020
10 One week course on RS & GIS applications in Forestry & Ecology 1-5 Feb, 2021
11 One week course on RS & GIS applications in Geosciences 8-12 Feb, 2021

The courses are designed for working professionals from government departments, universities 
and organizations, students and researchers engaged in Urban & Regional Planning, Geography, 
Environmental studies, Civil Engineering, Architecture, Agriculture, Horticulture, Forestry, Land 
Management, Hydrology, etc. The course fee of ₹500/- is charged for each participant. Account details 
will be communicated to the shortlisted candidates upon selection. All lectures will be conducted in an 
online basis. Lectures will be a mix of theoretical and practical sessions which will use freely available 
software informed during the course schedule. 

For more details, please visit http://mobile.nesdr.gov.in/training_nesac/ or contact

Director, NESAC Dept of Space, GOI,Umiam-793103,Director@nesac.gov.in
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The nature has given us ample natural resources to sustain through generations. The specific use 
of these resources made by mankind may have repercussions several years later when we are not 
alive to perceive. This indicates that time is a major factor to which all of us have to bow down.  

The majority of the ecosystem parameters in nature elopes with time, but the soil persists as it records 
the events in its memory which can be revealed through proper investigations. 

The practices we adopt and the policies we enact will be realized only when we are no longer there. We 
desire to manage our lands in a sustainable manner, but cannot comprehend in advance whether our 
best practices will bear fruits in future and enhance the quality of our ecosystem functions. To realize 
this goal, we need to investigate and scrutinize our soil from the standpoint of its memory. In this epoch 
of “Anthropocene” (period since human habitation), the changes encountered in the land have been very 
rapid and imminently disturbing of late. A record of the sequence of events can be interconnected into 
a meaningful story of the past occurrences. The various stresses the land had to encounter, the ups and 
downs, etc are recorded  for scrutiny and what lies in its future so as to create resilience and replenish 
from the setbacks.  

Prologue:

Soils are formed from the rocks and sediments (parent materials) by the action of water, air, humidity, 
temperature, wind, etc (climate), flora and fauna (organisms), the shape and size of the Earth’s surface 
(landform) and finally under the influence of indomitable time. The reality we come across now are 
the lingering results of events of the past. The soil components have resulted from the actions of above 
factors with naturally possible permutations and combinations for the best fit reality which we encounter 
today. The gradual developments in soil through ages gives us ample scope to search for the changes 
which occurred. In some areas in India, e.g. the North Eastern Region, Kerala and the Western Ghats, 
rainfall has been the major factor for soil formation as indicated by the mainly highly degenerated and 
weathered soils which has almost reached its ultimate state of transformation baring some exceptions. 
This high rainfall sub-tropical factor has been in continuity in these regions which gave rise to soils 
which have imprints in terms of the mineral content and carbon isotope in the soils of these areas. 
On the other hand, the soils of semi-arid and arid tropical regions of India have testimony in terms of 
mineral content which are relatively less weathered. However, some fallacies exist in areas like in Chota 
Nagpur Plateau, Telengana, Rayalseema, Karnataka and Tamil Nadu where in spite of meager rainfall, 
the soils showed indicators of highly weathered soils. This is a case which indicated that the rainfall was 
much higher in the past, but presently has ceased to exist. 

The soil ecosystem is a combination of various masses and forces resulting in energies which perform 
the job of restoration through various processes and cycles. Several pollutants  are neutralized with 
in the soil and leave behind traces which remain indelibly embedded in the soil components. These 
are recorded in terms of various properties such as, chemical, physical, biological, mineralogical or 
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isotopical. Genuine analysis and interpretation of these properties of soils can reveal the past happenings 
over years from burning of forests, accumulation of undesirable harmful elements, breaking down of 
soil particles, the time period of change, climate change, and the like. It provides signatures of organisms 
which decayed and vegetative cover which no longer exists. The study of soil organic matter and mineral 
content would reveal the living things and the type of environment existed in the past. The present 
farming systems would evolve in future about the excess pressure applied to the land to grow more food 
and the landscape changes made by us for our present interim benefit. Thus study of soils would reveal 
not only what is happening at present, but also what happened in the past and what is going to happen 
in years to come. 

The Issue:

The soils of Assam have evolved mostly under the influence of the mighty Brahmaputra and its several 
tributaries, leaving apart some hilly areas. Unlike the alluvium/sediments brought down by the Ganges 
river system, the Brahmaputra river system brought down sediments from high rainfall zones which 
materialized greater degree of rock weathering resulting is soils with relatively smaller and more 
resistant molecular structure of material particles. It is noteworthy that even after the deposition of 
these sediments, it continued to be subjected to a state of higher degree of weathering due to per-
humid conditions. This resulted in soils with high acidity and low in nutrient status including poor 
calcium nutrition. The blessing in disguise is that these soils contain higher amounts of organic matter 
to maintain the good health of these soils for crop production. Owing to relatively weaker bonding 
among soil/sediment particles (as indicated from the study of the memory of these soils), it is likely that 
these soils are more amenable to erosion and degradation.

The climatic conditions of Assam during the last 40 years suggest that though the total average annual 
rainfall increased, the irregularity in its pattern magnified which is certainly not favourable for 
agriculture. The average annual rainfall of Assam during the last 40, 20 and 10 years are 1583, 1672 
and 2146 mm, respectively (Figure 1). While for the same periods, the average annual maximum and 
minimum air temperatures were 29.13 and 16.48, 30.08 and 17.26 and 30.08 and 18.19 oC, respectively 
(Figure 2). Moreover, the average  annual maximum and minimum air temperatures for the period from 
1979 to 1999 were 28.28 and 15.72 oC, respectively. This suggests that in spite of the increase in rainfall, 
the temperatures increased steadily during the period. Both maximum and minimum air temperatures 
increased over the years with the steepest rise during the last 10 years (Figure 3).  There has been an 
increase of about 1.7 and 2.5 oC in maximum and minimum temperatures, respectively during the 
last 10 years period compared to that during the period 1979 to 1999. It is noteworthy that the global 
overall increase in temperature since 1880 is about 0.8 oC. The increase in temperature has certainly 
created hurdles to the farmers as ensemble in terms of seed germination, time of sowing, moisture and 
nutrient availability in soil, so on and so forth. The episodes of increase in temperature have resulted in 
concomitant  imprints in soil which is stored in its memory. 

There are several properties of soils which indicate that the climate has changed or is changing. One 
among these parameters is the calcium carbonate equivalent  (CCE) which can be easily analyzed using 
a simple chemical method, but its revelation is of paramount importance for managing the ecosystem 
functions. When the temperature increases, the soil : water ratio in the soil ecosystem decreases and 
the calcium in the soil system is released which combines with the carbon dioxide in the soil (which is 
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related to the atmospheric carbon dioxide) to form calcium carbonate. This is called calcium carbonate 
equivalent because other elements may also be released depending upon the soil : water ratio and nature 
of the element. This CCE  so formed due to rise in daily temperature, is normally not favourable for 
healthy growth of plants. This CCE is also referred to as the soil inorganic carbon. Whereas the soil 
organic carbon is a boon, the soil inorganic carbon is a bane to the farmers. This indicates that we 
have lost the beneficial element calcium which would otherwise had increased the nutrition value of 
agricultural products for the benefit of not only human beings, but also other species in the ecosystem 
cycle. It may be noted that the calcium content in major crops (baring few) grown in Assam and other 
north eastern states is generally below the national average. In the first instance, calcium content is low 
in soils of Assam and on the other, it may be rendered invalid due to rise in temperature. This situation 
demands that calcium has to be replenished into the soil for balanced nutrition on one hand and that 
we cannot permit it to be potent by the curse of climate change on the other. 

Epilogue: 

The considerable increase in both maximum and minimum temperature of Assam has probably led 
to the transformation of mineral and/or organically linked calcium form in soil (which are generally 
available to plants)  to partially soluble calcium carbonate (generally not available to plants). This has 
testimony to the fact that analysis of  soil samples collected randomly from the Brahmaputra Plain 
area  have witnessed the presence of  about 2 to 7 grams of CCE per kilogram of soil. This value is 
likely to increase if a detailed investigational procedure is followed. CCE is regarded as an indicator of 
climate change and a gradual shift towards an arid phase. Going by this logic, the CCE and other soil 
memory functions indicate that this region is also leading towards a perpetual shrink in ecosystem 
functions and a relatively drier phase as a result of rise in temperature! Having known the factors and 
processes driving the changes in land quality, proper management measures can be enforced to reverse 
this change.  To attain this goal, continuous temporal  monitoring is essential to preserve and sustain the 
natural resources vis-à-vis, the memory of soils by its proper examination.  
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Figure 1: Variation of rainfall in Assam since the last 40, 20 and 10 years
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Figure 2: Variation of air temperature in Assam since the last 40 and 20 years

Figure 3: Variation of air temperature in Assam since the last 10 years
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There are no great limits to growth because there are no limits of human intelligence, imagination 
and wonder.’ From a potter’s wheel to a supercomputer, human intelligence has garnered 
tremendous growth since time immemorial. Artificial intelligence too is a product segment of 

this progressing human intellect.

About 15 years ago if a person had to visit a place or location for the first time, he had to enquire about 
ways to visit that particular location from multiple informative sources and verify the authenticity of 
every information. But nowadays he would just need to say “Ok Google” followed by the name of the 
location to his smartphone for detailed overview on ways to visit that location. And this entire process 
of retrieval of real time overview of that location would just take about a second. Artificial intelligence 
is a computational model of human intelligence of similar kind which has the capability of analyzing 
multiple environment stimuli and generating optimum responses and actions as per requirement.AI 
systems are based on several progressive learning algorithms which are data driven. The progressive 
learning of regularities and structure of data enables such systems to give optimum results .These 
learning algorithms are found to be influenced from the external human behavior, logical thought 
processes and rationality. 

In India, the NITI Aayog has released the national strategy for artificial intelligence discussion paper 
which highlights deployment of AI in various sectors like healthcare, education, agriculture, smart cities, 
mobility and natural language processing. The detailed plan for implementation of AI finds strategic 
representation in approach papers to setup AIRAWAT (Artificial Intelligence research, analytics and 
knowledge assimilation platform) to boost AI specific cloud infrastructure. Social Media platforms like 
Facebook, Instagram etc are using AI for content sorting and image recognition for a personalized 
pleasurable client experience. AI has also been used for Identification of fake news, hate speech and any 
malicious activity carried out online. E-Commerce websites like Amazon, Flipkart etc are using AI for 
market analytics and customer centric purchase predictions. Initiatives have been taken to provide a 
personalized product cart for every single customer depending on their choices and previous purchase 
selections. 

AI has also found prevalence in weather forecasting and cyclonic prediction system. India`s very own 
Global forecast system developed for providing weather predictions at a very high resolution of 12 
KM is the best in the world. Multiple cyclones have been predicted by these systems well in advance 
saving life and property. Fog forecast, precipitation forecast, forest fire forecast are also an integral part 
of highly accurate forecast system. Indian Economy primarily being an agrarian one has also found 
systematic AI approach in Crop and Soil Monitoring, Predictive Agricultural Analysis and Supply 
chain efficiencies. With options of Geo tagging and image recognition, real time actionable insights 
on standing crops, geographies, qualitative analysis of crops and identification of pest infestation can 
be easily determined. Companies like CropIn, Intello Labs are working on crop and soil monitoring 
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applications while Microsoft in collaboration with ICRISAT (International Crops Research Institute 
for the Semi-Arid Tropics) have developed a sowing advisory app. Gobasco works on the real time 
agricultural supply chain management. The healthcare sector also stores promising possibilities and 
scopes for AI application.24x7 health assistance of bots and chats provide round the clock service for 
patients which in turn reduce unnecessary visit to hospitals and henceforth freeing up time schedule of 
doctors. 

AI applications include algorithms that can analyze chest X-rays and other radiology images and read 
ECGs and hence can been used for screening, monitoring and diagnostic assistance.AI systems for  
screening diabetic retinopathy have been very much successful. The Apollo hospitals and Microsoft have 
partnered for an AI focused cardiology network for risk factor classification in cardiology.AI algorithms 
are helping doctors in creating personalized drug and treatment combinations which are patient specific 
and have helped in understanding the differential representation of Ailments in patients. 

AI has also found prevalence in pharmaceutical research. Artificial Intelligence has also made its 
progress in the banking and finance sector. Banks like SBI, HDFC are using AI chat bots for customer 
interaction online. SBI has been using an AI based solution developed by Chapdex which captures 
the facial expressions of customers by scanning through the CCTV footage and immediately reports 
whether customer is happy or sad in real time. This provides a new approach to customer feedback 
system. The manufacturing industries in India have been digitizing their plants with AI based support 
solutions for plant process control. Companies like Blue Star, Asian Paints, JKTyre are ensuring better 
efficiency and productivity from their plants using AI. Several Industries primarily Oil and Gas, Power 
are dependent on extended SCADA (Supervisory Control and Data Acquisition System) systems with 
inbuilt AI which encompasses automatic event and alarm recognizer, switching functions and allied 
procedures. Thermal and visual image recognition forms a very important part of such alarming event 
recognition in SCADA systems with AI extensions. 

AI has also forayed into the Defense sector. Various AI programs based on Intelligence, Surveillance 
and Reconnaissance are underway for the Indian Defense Sector spearheaded by Centre for Artificial 
Intelligence and Robotics. The UAVs (Unmanned aerial vehicles) are the latest addition for intelligence 
survey in sensitive regions.AI has also been used in boosting tactical military communication systems, 
cyber security and management of defense logistics. INDIGIS an indigenously developed geographical 
information system helps in visualization and analysis of satellite images, vector maps, elevation models 
and bathymetric data by generating electronic navigational charts. With the advent of online education 
in the present day world. 

AI has shown promising possibilities in the educational sector. Personalization and supervision of 
differential momentum of learning forms the core of AI based education portals which can be made 
available 24x7. BYJU`s educational application is a glaring and successful example of AI implementation 
in education. Also keeping in line with the Draft National Education Policy 2019 which encourages 
learning of mother tongue, natural language processing with Real time AI algorithm is very much 
essential in expansion of IT services across the nation via use of regional languages. Natural language 
processing includes text to text translation and speech to text conversion. People are already  using 
personal AI based virtual voice assistants like Siri, Alexa, Cortana etc. which are giving great results 
using speech recognition and language processing. 
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Henceforth, all these AI based systems and much more are disruptive in their technological nature as 
they have been found to replace the traditional way of functioning. It will be interesting to note that in 
near future this AI transformation could disrupt day to day jobs of people. The current focus of work load 
reduction from people may shift to putting people out of work. From driverless cars to drones delivering 
door to door parcels, the displacement of job roles shows clarity. Disruptions at Organizational and 
Industrial scale could be the larger picture in future. 

As Stephen Hawking had mentioned “Success in creating AI would be the biggest event in human 
history, unfortunately, it might also be the last, unless we learn to avoid the risks.” The World must learn 
very well to balance the AI transformation and use it as a tool to support intelligent human endeavors 
rather than fully depending on it for every aspect.

Abbreviations used: - AI for Artificial Intelligence
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Information Technology (IT) can be a hugely transformational agent for the government. It has been, 
time and again, proved to be a great change agent, affecting operational efficiencies, productivity and 
improving service delivery. States across the country, which have adopted IT largely, have shown a 

tremendous transformation in the execution, management and delivery of government programs and 
their own internal functions. International organizations like the World Bank and the IMF have been 
stressing on the need for building efficient IT systems for important government functions. These IT 
systems are targeted to deliver services and improve day-today functioning of the government while 
producing great transparency. The need of the government is to build up integrated systems, instead of 
the earlier practice of working in siloes. 

Digital transformation offers the government a host of benefits like optimizing costs, reducing time and 
resources required for execution, providing convenient channels for service delivery and keeping trails 
of transactions amongst others. Citizens are also able to derive a multitude of benefits like saving time, 
transparency, accuracy and convenience in service delivery from the government.
In interactions of the government with the public, the government, as an agent of public service deliv-
ery, has to provide a range of services to the public like providing information, conducting transactions, 
accepting applications and registrations, grievance redressal, providing healthcare services, re-imburse-
ments, creating public infrastructure, amongst others. For the delivery of these services and mainte-
nance of its own internal machinery and manpower, the government also has to run its own operations 
through effective use of resources.  Revenue generation, judicious expenditure management, adminis-
tration, manpower management, public infrastructure management, law and order and other functions 
as enshrined in the state list or union list of the constitution of India. While delivering services to the 
public, the socio-economic impact has been a prime area of focus for all governments in India. Many 
governments in India are focusing on the SDGs as a part of the 2030 Agenda for Sustainable Develop-
ment, adopted by 193 member states at the United Nations General Assembly Summit in 2015.

It is observed that digital transformation of the public facing service delivery mechanisms as well as the 
internal operations of the government has not only resulted in better service delivery and efficiency, it 
has also resulted in cost savings, building transparency and accountability for the government while 
also addressing the issue of reducing the carbon footprint of the government.As a best practice example, 
the paperless e-KYC mechanism of the UIDAI, for verification of applicants for certain services, reduc-
es the time, excludes paper documentation and provides a lot of convenience to the applicants and the 
service providers with instant verification. Another notable achievement of the Assam government has 
been the paperless e-Budget presented in tablets, for the members of the Assam Legislative Assembly, in 
2018. Telengana has been one of the first states to have implemented Aadhaar enabled e-PDS success-
fully in Rangareddy district in 2011. This success story of digital transformation is now being enhanced 
with new add-ons like portability for PDS beneficiaries and T-Wallets for digital payments for PDS ra-
tion by beneficiaries. The National Register of Citizens (NRC) in Assam embraced digital technologies 
and transformed many of its complex business functions into simple, convenient, speedy and accurate 
processes, given that the project was to be completed within a very strict timeline. 
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The Story So Far :

With the Indian government’s thrust on digital transformation of India, a lot of initiatives and invest-
ments have taken place across the country. These initiatives have fueled important projects for the coun-
try like ‘Smart City’, ‘BharatNet’, ‘MyGov’, ‘Digi Locker’, ‘e-Hospital’, ‘National Scholarship Portal’ etc. in 
the country. The government has been emphasizing on the use of the range of new nologies including 
mobile applications, smart devices, IoT, AI, ML and cloud computing. 

All e-governance projects under the NeGP (National e-Governance Plan) which consist of the Mission 
Mode Projects (MMPs), State Specific Projects and the Integrated Service Projects have been contrib-
uting to the digital transformation of the government’s business functions and service delivery. Some 
of these have proved to be remarkable game changers. The State Data Centre (SDC) is also an initiative, 
under the NeGP, to create a shared secure resource for consolidation of data, services,applications and 
Infrastructure at the State/UT level to enable digital delivery of G2G, G2C, G2E and G2B services.
Global tech giants like Cisco, Oracle, Microsoft, Google and others have partnered with the Govern-
ment of India or other state governments for launching innovative digital projects and skill develop-
mentprojects in India in line with the ‘Digital India’ programme launched by the Government of India. 
The ‘Smart Cities’ mission was launched in 2015 across India and is one of the most notable projects 
implemented by the government aimed at transforming urban India. Social media companies like Twit-
ter and Facebook have also partnered with the government for launching various programmes aimed at 
delivering digital services. Various CoEs (Centre of Excellence) in NextGen technologies. IoT etc have 
been setup by technology majors like TCS and agencies and bodies like MeitY, ERNET and NASSCOM. 
Besides these, MoUs have been signed with leading countries like the USA, Australia, France, Japan and 
others as a part of the Digital India drive. 

However, as on date, the adoption of digital technologies has been non-uniform across the country. The 
traditional approach of siloed systems, lack of alignment of public policy with digital initiatives, lack of 
resources in some states, absence of a uniform strategic vision across the country, low digital literacy 
and adoption inertia of new digital technologies for the government functions amongst other reasons 
have contributed to slow digital evolution of different states of India. While some states have made rap-
id strides, some are lacking, even in basic digital literacy. Collaborations with technology giants have 
taken shape substantially and have benefitted only some states. Whether the laggard states can reap any 
benefits from this significant collaboration with technology giants, remains to be seen. 
Public policy and strategyis an important driver for the success of a digital economy. For building digi-
tal momentum in the country, country specific drivers are important to be pushed forward by decision 
makers.

Challenges in Adoption of Digital Initiatives by the Government: 

There are various challenges to the wider adoption of digital technologies within the government. The 
major challenge stems from the requirement for change in business processes, people and overcoming 
the inertia to change and approaches traditionally adopted. There are a huge number of business pro-
cesses in the government which can be re-engineered and efficient digital transformations can be put 
in their place. Many of these have already been re-engineered and the transition has produced good 
dividends for the government. However, the transitions have been fragmented and have not been able 
to touch all wings of the government and produce a holistic digital transformation in the governments 
across India or within the same government in a state or territory.

This has happened due to a lack of a holistic strategy and vision for the long term in the governments 
and also the inertia for change and elements of the traditional approach of departments working in         
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silos still present in the governments.Experts and advisors have advised the government for some time 
now to break siloes and have integrated approaches to problems with integrated digital systems in place, 
and it is working in that direction now. However, how long it takes and in what form it takes shape, will 
largely depend on the policies and strategies the government adopts in the long term. 

There are other challenges like budgetary constraints, digital capabilities, transitioning staff to new roles 
amongst others. In many instances, there have been duplicate efforts at solving the same set of problems. 
Duplicate efforts and siloed approaches also lead to an inflation in budgets as there are similar efforts by 
different departments to achieve the same goal, more or less. The rationalization of budgets, time and 
effort of manpower for the same objective, therefore, gets impaired for many such similar projects. The 
government machinery is, at many a time, observed to be lacking the capacity to detect such duplicate 
projects. 

A unified approach and strategy to implementing business process re-engineering for many of the lega-
cy systems of the government, implementing common digital standards, building digital capacity of the 
staff, collaborating with the private sector in a big way and incentivizing digital transformation amongst 
government functionaries will go a long way in universal adoption of digital technologies in the gov-
ernment. So far, it has been a piece-meal transformation in the governments across India. A holistic 
adoption to digital transformation will enable the government to reap rich dividends in the long term 
while minimizing the carbon footprint. 

The Whole-Of-Government Approach:

 The Whole-Of-Government approach: For effective governance, a Whole-Of-Government approach 
has been recommended in leading countries of the world. It is felt that, for a solution to work out well, 
various departments or units of the government have to work in cohesion towards a common goal. 
Countries have set examples where the Whole-Of-Government approach has been successful in ad-
dressing a range of issues.

An IT Strategy Management (ITSM) framework for a Whole-Of-Government approach to information 
technology challenges is a recommended approach for this problem. This framework addresses most of 
the concerns. Integration of services and policies, reducing duplications, optimizing expenditure on IT 
by the government, building coordination and synergy are the objectives of the framework.On the other 
hand, increased budgetary pressure and increased expectations on long term goals of the government. 
The Australian Public Service Commission(APS) indicated the need for “Connecting Government” 
through the “Whole-of-Government”response to address the challenges faced by Australia. The public 
value produced by Information Technology (IT) is increased with a government wide approach.

Emerging fields like Data Science which require inter-departmental data for gathering insights for de-
cision making are making significant inroads into the government. Other emerging fields like IoT, VR 
and AR, AI, Robotics, Cloud and Blockchain would also require a concerted approach from the govern-
ment and much of a “Whole-of-Government” approach to reap actual benefits.
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Artificial Intelligence as a form of Disruptive Technology: Scopes and PossibilitiesAlternative building Technology:

Introduction

Cost effective building technology has always been a challenge for civil engineers. The advent, 
rather re-discovery, of Confined Masonry Technique is a great development in recent years in 
this direction. Confined masonry is built with the principle of “walls first” unlike the “columns 

first” principle of framed buildings. In confined masonry, load bearing walls are erected keeping space 
for vertical elements (let us not call these as columns as the intended purpose of these structural elements 
is different). The vertical elements are cast later, and these get interlocked with the masonry walls to 
provide confinement to the latter, thereby increasing the lateral strength of the structure. 

 Confined Masonry

Confined masonry is, rather 
was, in practice for years in 
Indian context, albeit not in 
letter but in spirit. IS 4326 
prescribed the use of masonry 
construction as an earthquake 
resistant building typology 
in event upto 4 storeys(for 
most earthquake prone 
reason like Assam, it is upto 3 
storeys). All earlier full wall 
Assam type houses fall in the 
category of confined masonry 
only. However with time, the 
aspects of confinement got 
diluted. Instead of confining the 

masonry by building walls first, frame masonry concept was adopted by building the column first. In 
spirit, these masonry houses become framed RCC houses only, minus the roof slab. Huge tie beam(instead 
of plinth band as suggested by IS 4326, isolated footing for columns(instead of strip footing under 
wall) and huge roof beam(instead of roof band suggested  by IS 4326) made these structures heavy and 
uneconomical(Fig.1).
In contrast, the confined masonry housing provides a much cheaper solution. IIT Gandhinagar made 
the fours-storeyed hostel building(Fig.3) and professors’ qtr(Fig 4) made of confined masonry only, that 
too at half cost of RCC alternatives.

Fig. 1 Single storey, pitched roof govt building under construction in Assam
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  Fig.  2. Hostel building IITGn   Fig.  3. Faculty quarter IITGn
(Photo courtesy: Confined Masonry for residential construction, IITGn, 2015)

At first sight, both these structures look just like RCC building. But if we go into the skeletons of these 
buildings(Fig. 4 and Fig.5 respectively), the concept behind the confined masonry typology will be clearer.

Fig.  4. Hostel building under construction Fig.  5. Under construction Faculty quarter 
(Photo courtesy: Confined Masonry for residential construction, IITGn, 2015)

It is clear from Fig.4 and Fig. 5 that there column and beams of these buildings are much smaller than 

those of similar RCC structures of same height. Unlike their RCC equivalents, the strength of these 
buildings comes from masonry. The job of the RCC elements in the confined masonry is limited to 
confinement of the bricks only.
The corners of top storey in Fig. 5 is further illustrated in Fig. 6

Fig. 6 Details of joint between the wall and column(Confined Masonry for residential construction,
 IITGn, 2015)
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It is clear from Fig 6 that, when walls are built first and column later, keeping notches for concrete to fill 
up there, interlocking between wall and columns get better thus increasing its confinement of the wall. 
This confinement enhances the performance of the masonry in the event of an earthquake.

Confined masonry has been in use for centuries in different parts of the world. It is found to be success-
ful in resisting earthquake forces in past. An example from Peru(Fig. 8)will bear testimony to this. A 
six-storey confined masonry building remained undamaged in the August 2007 Pisco, Peru earthquake 
(Magnitude 8.0) while many other masonry buildings experienced severe damage or collapse.

Fig. 8 Performance of confined masonry building in Peru

Construction Technique

(a) Plan: The plan of the building should be regular.  

Fig. 9. Typical Floor Plans – Examples from Chile(Source: O. Moroni and M. Astroza)

Fig.7 Components of confined masonry
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(b) Components:

Fig. 10. Key Elements – Layout Rules

(c) Construction Stages:
The stages of confined masonry are illustrated through Fig. 11 through Fig. 12 

Fig. 11. Foundation: Construction(Confined Masonry for residential construction, IITGn, 2015)

Fig. 12 RCC plinth band: Elevation and Cross-section(Confined Masonry for residential construction, 
IITGn, 2015)
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Cost Comparison
The comparison of costs between RCC Vs Confined Masonry has been presented in Table 1

Conclusion
From the cont comparison and earlier discussions it is clear that confined masonry could be a viable al-
ternative to RCC buildings even in seismically prone regions like Assam. It is hoped that once the build-
ing code on confined masonry is published by BIS, this typology will replace RCC construction at least 
for low and medium rise constructions, thereby reducing the financial burden on common population. 

ref:  1. Confined Masonry for residential construction, IITGn, 2015)

2. PPT presentation by Sudheer K Jain on “Confined Masonry”

Building type Structural System Built-up Area
(m2)

Structural 
Cost

(Rs. Crore*)

Cost of Struc-
ture

(Rs. Per m2)

Total Cost
(Rs. Crore*)

Unit Cost
(Rs. per m2)

Faculty and Staff 
housing

Confined Ma-
sonry 49,270 425 8,626 120 24,356

Hostels Confined Ma-
sonry 35,943 32.0 8,903 77 21,423

Academic Buildings RC Frame with 
Masonry Infill 45,200 71.0 15,708 180 39,823

Photo Credit : Manijyoti Baruah
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Majuli is known world over as a Cultural Heritage site  and visitors and tourists throng this 
river island mainly for the purpose of research and tourism. The river island is rich in culture 
because of its satras and as the abode of ethnic tribal folks which reflect unique indigenous 

traditions and their way of life.  Majuli is referred  to as the lifeline of Satriya Culture. The dance recital 
recognized as classical dance of Assam is the origin of the sattras of Majuli which is more popularly 
known as Satriya Dance. Rash Festival, Ali-yei-ligang are some of the important festivals celebrated with 
pomp and gaiety in Majuli.

The island has been the hub of Assamese Neo-Vaishnavite culture. Neo- Vaishnavism teaches the 
common man about spiritual and religious practices through devotional music, songs, and dance forms. 
These cultural activities are an integral part of the Sattras. Different ethnic groups of the state as well 
as the region are bound together by the principles of Sattriya culture to live in harmony, peace and 
universal brotherhood  since its advent in Assam in the 16th century.

Mahapurush  Srimanta Sankardeva, founder of Neo-Vaishnavism in Assam and his disciple Madhavdeva 
have made the island the major seat of pilgrimage. Many Satras constructed by the Mahapurush still 
survive and represent the colourful Assamese culture and tradition. The much talked about  ‘Manikanchan 
Sanjog’ between  Srimanta Shankardeva and Srimanta Madhavdeva happened here at Beloguri in West 
Mājuli, when the former had to spend a couple of months at this historic place.  this was the first satra 
in Mājuli and over the next couple of centuries after the “Manikanchan Sanjog”, almost sixty five satras 
came into existence. Unfortunately, at present only twenty-two of the original satras have survived.  In 
the face of stiff challenges and multiple odds, the following major satras still survive the onslaught of 
time and standing to remind us about the cultural heritage of this unique island.

Dakhinpat Satra:  Banamalideva founded this Satra. A propagator  of Raas, one of the most popular 
Festivals of Assam depicting the life 
of Sri Krishn.

Garamurh    Satra :    Lakshmikantadeva 
was the founder of this famous Satra.  
Famous for the traditional Raasleela 
celebrationduring the end of 
Autamn, the Satra also preserves  the 
ancient weapons used during Ahom 
kings called “Bartop” or cannons

Auniati Satra: This satra is kown  
for the famous  ‘Paalnaam’ and 
Apsara Dances. The Satra houses 
wide-ranging assortment of ancient Assamese artefacts, handicrafts, utensils, and jewellery . The Satra 
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can boast of a huge number of 
disciples and  followers globally. 
The founder of Auniati Satra is 
Niranjan Pathakdeva.

Kamalabari Satra: Founded by 
Bedulapadma Ata, it is a centre of 
art, culture, literature and classical 
studies. The finest boats on the 
island are made here. It’s branch, 
Uttar Kamalabari Satra, has 
showcased the Satria Art in several 
states of India and abroad.

Benegenaati Satra: Muraridev, the 
grand son of Srimanta Sankardeva’s 
step mother founded this Satra. It is famous as the storehouse of antiques of cultural importance and an 
advanced centre of performing arts. The royal robes belonging to the Ahom king Swargadeo Gadadhar 
Singha, is preserved here. Also on display is the royal gold umbrella.

Shamaguri Satra: The satra is famous for the art of mask making all over the country and people come 
to learn the art of mask making.
The legacy of Majuli’s Satra culture make us proud. Mahapurush Srimanta Sankardeva propagated 
“Borgeet” Matiakhara, Satriya Dances (Jumora Dance, Chali Dance, Notua Dance, Nande Vringee, 
Sutradhar, Ozapali, Apsara Dance, Satria Krishna Dance, and Dasavater Dance).

Land and People 

Located at N 27° 0’ 5.8212”, E 94° 13’ 27.4728”, Majuli covers an area of 352 square kilometres with a 
population of over 1.5 lakh. Density of population is 300 individuals per square km. Majuli is currently 
listed as the world’s largest river island in the Guinness Book of World Records. 
Although the population of Majuli comprises of the Mishings, Deoris, Sonowal Kacharis, Koch, Ahom, 
Chutiya, Kalita, Brahmin, Keot, Sut and other minor groups,  the Mishings constitute the single largest 
community in the island. Languages spoken are Mishing, Assamese, and Deoris.  

Connectivity: 

Water Transport*: Ferry services connect Majuli to Jorhat (20 kms), the nearest major town. However, 
the distance takes over two to three hours to cover, with bus or taxi ride  from Jorhat town to Neamati 
Steamer Ghat from where ferry services are available to the river island.

Lakhimpur and Dhemaji towns are to the north and night service buses ply between Guwahti to Majuli 
via Lakhimpur (approx..515 kms) regularly. The Ghats are the main connecting point from one side 
of river bank to other. The Ghats need development with all civic amenities and waiting shed etc. 
Mode of travel to Majuli from Jorhat, Sivsagar and Golaghat district is by inland waterways only. IWT 
Government of  Assam operates ferry services to Majuli  everyday. From Neamati Ghat ferry services 
are provided to Kamalabari and Aphalamukh, from Sikaighat (Golaghat district) to Korotipara, from 
Dekhowmukh to Phuloni and Sikari located in Ujoni Majuli. At present Aphalamukh point is widely 
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utilised due to its better road connectivity to whole Majuli district and proximity to Lakhimpur district 
as well as Arunachal Pradesh.

IWT operates steel vessels, wooden Mar boats at Neamati Kamalabari and Neamati Aphalamukh sector 
which can carry passenger and vehicles. Road distance between Kamalabari and Aphalamukh is 20 km and 
well connected. Despite connectivity and other constraints the island has Government run educational and 
healthcare facilities. There are several major PWD roads on the  island surface.  However, there is scope for 
improvement to facilitate all weather internal road connectivity to cover all the remote areas. 

*By courtesy : Musfiqur Rahman, Joint Director IWT Assam.

Surface transport*: In recent times for speedy implementation of road development schemes, 
Government of Assam has established a new PWD (Roads) division exclusively for works in Majuli.  
The development of the road network is going on in Majuli through implementation of schemes like 
Pradhan Mantri Gram Sadak Yojana, Central Road Fund, RIDF of NABARD, State’s Own Priority 
Development Scheme, etc.  For. Various other schemes for improvement of the road network  in Majuli 
are under preparation and  one RCC bridge across the river Brahmaputra is also going to be taken up to 
connect the river island with Jorhat. 

At present the total surface road length of the river island is 594.73 kms, of which 340.46 kms are 
under PWD road network (blacktopped -151.29 kms, cement concrete -17.22 kms, interlocking paver 
block-164.27 km, cell filled concrete -11.63 kms). Remaining road length of 252.32 kms comprises of 
8 kms of gravel and 242.73 kms of earthen roads. Due to the presence of tributaries and other water 
bodies, there are 68 bridges on the island (17 RCC bridges, 23 are wooden bridges and 28 more RCC 
bridges are under construction.

*By courtesy: Debajit Bhuyan, Deputy Secretary PWD Roads.

Economy:
The main source of livelihood is agriculture, with paddy being the chief crop. Mājuli has a rich and 
diverse agricultural tradition, with as many as 100 varieties of rice grown. Fishing is also among the 
main industry after agriculture. Apart from agriculture farming and fishing other important economic 
activities are dairying, pottery, handloom and boat-making. Handloom is a major occupation among 
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Arsenic exposure and perception of health risk due to groundwater contamination 
in Majuli (river island), Assam, India *

“Island populations are rarely studied for risk of arsenic (As) poisoning. As poisoning, multimetal contamination and people’s 
perceptions of health risks were assessed on India’s Majuli Island, the largest inhabited river island in the world. This holistic 
approach illustrated the association of groundwater contamination status with consequent health risk by measuring levels of 
inorganic arsenic (iAs) in groundwater, borehole sediment and biological samples (hair, nails and urine). Piper and Gibbs’s plots 
discerned the underlying hydrogeochemical processes in the aquifer. Demographic data and qualitative factors were evaluated to 
assess the risks and uncertainties of exposure. The results exhibited significant enrichment of groundwater with As, Mn and Fe 
along with significant body burden. Maximum Hazard Index values indicated severe non-carcinogenic health impacts as well 
as a significantly elevated risk of cancer for both adults and children. Most (99%) of the locally affected population did not know 
about the adverse health impacts of metal contamination, and only 15% understood bodily ailments and health issues. Various 
aspects of the island environment were used to elucidate the status of contamination and future risk of disease. A projection 
showed adverse health outcomes rising significantly, especially among the young population of Majuli, due to overexposure to 
not only As but also Ba, Mn and Fe.”

*  Ritusmita Goswami, Manish Kumar, Nivedita Biyani & Patrick J. Shea
   Environmental Geochemistry and Health volume 42, pages443–460(2020)
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the population of the Jengraimukh villages. Although largely a non-commercial occupation, it keeps 
many of the inhabitants occupied. Weaving is exquisite and intricate with the use of a variety of colours 
and textures of cotton and silk, especially Muga silk. 

Majuli: its importance as a Wetland:

Home to many rare and endangered avifauna species including migratory birds that arrive in the winter 
season, visitors to the island can easily have the glimpse of the greater adjutant stork, pelican, Siberian 
crane and the whistling teal. At dusk one can view the wild geese and ducks fly in flocks in distant sky. 
The great boon attached to the island is plenty of rainfall coupled with pollution free environment as the 
polluting industrial atmosphere is yet to be experienced by the nature. The southern part of the island is 
a bird lover’s paradise. The best time to visit is between November to March as the weather and wildlife 
view is satisfactory. 
Key Problems : 

This unique river Island is being eroded continuously in the past,  particularly after the devastating 
earthquake of 1950 and devastating floods of 1954,  by the mighty Brahmaputra. Ground Level  in many 
areas are below the High Flood Level . The Soil in most of the Island  is typically composed of silt & sand 
and of recent geological origin and therefore, easily prone to erosion.

Heavy erosion and recurring floods during the monsoon season create havoc when the mighty 
Brahmaputra is in spate. According to reports, in 1853, the total area of Mājuli was 1,150 km2 and about 
33% of this landmass has been eroded in the latter half of 20th century.

Landuse Area in Hectare (2016) Area in Hectare (2020) Differences (Area in Hectare)
Landmass 64125 6338 -793
River 56742 57535 +793
Total 120867 120867

Differences Between 2016 & 2020

In between 2016 and 2020 the total loss of Area is shown in the following table :
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Majuli Island over the Century (1914-2010) 
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Majuli in Visuals from 2016-2020

Landuse (2016) Area (Hectare) Percentage (%)
Landmass 64125 53.06
River 56742 46.94
Grand Total 120867 100

Landuse (2020) Area (Hectare) Percentage 
Landmass 63332 52.40
River 57535 47.60
Grand Total 120867 100

Heritage Majuli: Whither Shall We Go ?
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Abstract: Majuli Island of Assam has been suffering heavy erosion through ages, whether it is 
bankline or surface soil erosion. The Brahmaputra and Subansiri rivers are the main cause 
of the depletion of this island since they change their course after every flood event since the 

plains of the Assam suffer from heavy rains during monsoon. The river also erodes the surface picking 
up a lot of sediment from the area. So, the process of erosion and deposition continues every year. 
Geospatial technology combined with unmanned aerial vehicle (UAV) remote Sensing (UAV-RS) has 
been effectively used to assess the changes scenario and channel migration pattern of Brahmaputra along 
the island over a span of 40 years from 1976 to 2017. A part of Majuli breached by the river during flood 
was mapped and studied. Deposition is prominent at the right bank from the right side, but gradual 
erosion hinders the middle part. Therefore, the river was found widening at the middle part. This has 
in turn reduced the land surface of the island due to which Majuli has been shrinking and sinking over 
the years and it has been estimated that it will disappear in 10-15 years if such circumstances continue 
to prevail and no preventive measures are taken.

Keywords: Erosion, Geospatial technology, UAV, Brahmaputra

1. Introduction 

Majuli is the largest river island in the world in the Brahmaputra river, Assam, India and also the first 
Island district of the country. The island had a total area of 1,250 sq km at the beginning of the 20th 
century (Sharma and Acharjee 2012), but having lost significantly to erosion it had an area of only 
352 sq km in 2014 (Lahiri and Sinha 2014). Majuli has shrunk as the river surrounding it has grown 
(majulilandscape.gov.in). The island (Fig.1) was formed by the Brahmaputra river in the South and the 
Kherkutia Xuti, an anabranch of the Brahmaputra, joined by the Subansiri river in the North (https://
en.wikipedia.org). It was simply a landform formed out of continuous depositions of sand due to the 
changing course of rivers viz. The Brahmaputra flows to the north of Majuli and one of its tributaries- the 
Dihing, flowing south of Majuli which received the Dikhow, Jhanji, Bhogdoi, Dhansiri rivers and some 
other small tributaries to meet the Brahmaputra at Lakhu. Physiographically, Majuli has an undulating 
land form. The river Brahmaputra and its tributaries were shifting southward, eastward and westward 
as part of the change of course in the river. As the main course of river Brahmaputra (Lohit) was much 
wider than the course of river Dihing, the northwestern part of Majuli was majorly affected by annual 
flooding. This resulted in the constant deposition of sand and the introduction of new plant species on 
the land. Majuli has been suffering huge erosion problems, whether it is bankline erosion or surface soil 
erosion, are caused mainly due to the annual floods during the monsoon season when the Brahmaputra 
river swells up. Brahmaputra Board (http://www.brahmaputraboard.gov) (1997) prepared a report 
where the area of the island was mentioned to be 925 km2 in 1971.

1.1 Geospatial technologies for soil erosion study

Geospatial technology has been proven to be a significant tool for erosion studies on a large scale since 
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field studies for prediction and assessment of soil erosion are expensive, time-consuming and need to 
be collected over many years. Though providing a detailed understanding of the erosion processes, field 
studies have limitations because of complexity of interactions and the difficulty of generalizing from the 
results (saha et al 1992). Space Application Centre (SAC) and Brahmaputra Board (1996) jointly studied 
the river erosion problem of Majuli Island and identified the areas of the island which have undergone 
changes along the bankline due to erratic behaviour of the river (Gogoi. and Borpujari 2014). Mani et.al 
(2003)  studied the erosion affect around Kaniajan village in south Majuli using temporal satellite data 
to estimate land lost due to erosion (mani et al 2003).  Temporal data from satellite imageries also play as 
an important tool to identify the channel migration pattern of river banklines over the years. Sarma and 
Phukan (2004) gave a comprehensive account of the origin and geomorphological changes, including 
erosion and deposition in Majuli Island (Sarma and Phukan 2004). Kotoky et.al (2004) studied the 
erosion and deposition of the island from 1914 to 1998 and revealed that the extent of erosion and 
deposition was not same for the period 1914–75 and 1975–98 (Kotoky et.al 2004). 

1.2 Scope of the study and Objective

Water erosion is the most widespread form of degradation and occurs widely in all agro-climatic zones. 
The displacement of soil material by water can result in either loss of topsoil or terrain deformation 
or both. This category includes processes such as splash erosion, sheet erosion, rill or gully erosion. 
The result is more loss of fertile topsoil and plant nutrients. In some cases where subsoil has kankars, 
lime nodules, etc will get exposed on the top thereby altering the pH regime of the surface soil and 
subsequent nutrient holding capacity and their availability to plants. Majuli has been suffering huge 
erosion problems, whether it is bankline erosion or surface soil erosion, are caused mainly due to the 
annual floods during the monsoon season when the Brahmaputra River swells up. Brahmaputra Board 
(1997) prepared a report where the area of the island was mentioned to be 925 Sq. km in 1971.
The main objective of this work is to assess the occurrences of erosion and pattern of channel migration 
of river Brahmaputra along the Island over a span of 40 years from 1976 to 2017. 

2. Geospatial data and Methodology

Satellite images of last 40 years from 1976 to 2017 (1976, 1989, 1999, 2009 and 2017) of Landsat 
Multispectral Scanner (MSS) of Landsat-1, Landsat-2, Landsat-4 and Landsat-5 with 60 m spatial 
resolution, 0.5-1.1 µm spectral range, Landsat Thematic Mapper (TM) of Landsat 4 and Landsat 5 with 
30 m spatial resolution with 0.45-0.90 µm spectral range and Operational Land Imager (OLI) of Landsat 
8 with 30 m spatial resolution with 0.45-0.90 µm spectral range have been utilized to study the fluvial 
geomorphology of the Brahmaputra river around Majuli Island. Geospatial technology supported by 
the sophisticated UAV for acquiring high resolution satellite imagery was effectively used for estimation 
damage caused by the floods on a real time basis. The ground pixel resolution of the UAV image was 
5cms which was flown at a 100m height from msl in a breaching location in Majuli Island, Assam. 
Bankline digitization is done for each year and then these banklines are overlaid approximately at 10 
years of interval i.e. 1976-1989, 1989-1999, 1999-2009 and 2009-2017 and then an overall from 1976 
to 2017 to analyze the changes. Bankline migration was measured taking 17 cross-sections using the 
recent channel pattern for each interval to observe the areas being continuously eroded.  The shifting of 
the channel an interval of 10 yrs. in 17 cross- sections along the river are shown in the figures; bankline 
migration from 1976 to 1989 in Figure 2, 1989-1999 in Figure 3, 1999-2009 in Figure 4 and 2009-2017 
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in the Figure 5.  The rate of erosion and fill were calculated for the part of Brahmaputra River, which falls 
within the area.

Fig. 1:  Geographical location of Majuli Island of river Brahmaputra

3. results and Discussion
The river Brahmaputra is flowing from north to south from the high Himalayas of Tibet through 
Arunachal Pradesh to the plains of Assam, the shifting of the river means shifting the bankline towards 
the eastern or western side. It was observed that Brahmaputra River below Majuli has been changing 
patterns continuously over the years.

Fig. 2: Bankline migration from 1976 to 1989               Fig. 3: Bankline migration from 1989 to 1999
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Fig. 4: Bankline migration from 1999 to 2009                    Fig. 5: Bankline migration from 2009 to 2017

Except the sections A and B deposition is more dominant along the both banks of the river which 
indicates shifting of the channel towards eastern side and narrowing of the river except the sections 
K to O where the river is widening over the time (Figure 5).Since 1976, the river at the right bank 
has been continuously eroding the land at the cross sections J (1089.87 m) and L (5572.87 m). Along 
the left bank (Figure 7), the land being eroded continuously since 1976 is at the section G (423.01 
m). The braided channel of the river strikes the bank directly and undermines the silty bank causing 
overhanging blocks to be carried away easily by the river current. Minus sign (-) in the figure Figure 6 
and Figure 7 indicates the shifting of the river due to erosion and plus sign (+) indicates shifting due to 
deposition. Approximately 85.23 sq. km area has been eroded and 135.38 sq. km area deposited since 
1976 on both the banks. 

 
                                         

Erosion mostly affected the agricultural area and grazing land. It was found that the grazing land 
has been eroded mostly, along with the agricultural land and others (Table 1). The study also helps 
in understanding the probable erosion affected villages in Majuli. Approximately around 18 villages 
have been affected to a large extent due to erosion problem and they are under the threat of being 
completely eroded in coming years. A number of important Satras (Nath 2012) like AuniatiSatra and 
Kamalabari etc. are severely affected. The main river ports, i.e. Nimatighat and Kamalabari ports were 

Fig. 7: 
Shifting of the left bank of Brahmaputra river from 1976-2017 

due to Erosion and Deposition

 Fig. 6:
 Shifting of the right bank of the Brahmaputra 

river from 1976-2017 due to Erosion and Deposition
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seen shifting from their original location over the years. Nimatighat port has shifted about 0.56 km 
South and Kamalabari port about 0.65 km North. An example of the image captured by UAV from 
100m height is depicted in the Figure 8. The image was acquired with a ground pixel resolution of 
5 cms taken in a breaching location in Majuli Island, Assam. The scene shows that the embankment 
which was breached due to the flood during August 2016. This was also the major road in the villages 
in and around Samaria. A new path was constructed for the villagers. It was reported that water levels 
are now receding; however, significant challenges remain to be overcome. The late floods smashed all 
agricultural crops and they have also hindered the planting season. Large scale classified image of the 
UAV data showing breaching location is shown in the Figure 8. Geospatial technology supported by the 
sophisticated UAV for acquiring high resolution satellite imagery can be effectively used for estimation 
damage caused by the floods on a real time basis. 

4. Conclusion

Majuli is getting eroded continuously due to the erosive nature of the surrounding rivers i.e. Brahmaputra 
and Subansiri Rivers. Among them Brahmaputra is highly destructive, creating a lot of commotion 
around Majuli. In this paper, bankline migration of the Brahmaputra and its effects around Majuli 
has been examined. From 1976 to 2017, the bankline of the river changed significantly. Deposition is 
prominent at the right bank from the right side, but gradual erosion hinders the middle part. Therefore, 
the river is found to be widening at the middle part. This has in turn reduced the land surface of the 
island due to which Majuli has been shrinking and sinking over the years and it has been anticipated 
that a major part of Majuli will disappear within 5-10 years if this process continues to prevail for long 
without taking up preventive measures in a planned and scientific manner. 
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The genesis of a great deal of Assamese treasure of literature, drama and theatre tradition, music, 
dance and other art forms can be traced to the days of the great saint Srimanta Sankardeva. 
Cinha Yatra, (a dramatic performance with illustrations) conceived, prepared and performed 

in 1468 AD by the great master had proved to be a defining episode of history which sowed the seeds of 
the Assamese renaissance. For this  grand musical, Sankardeva innovated and created musical instru-
ments like the Khol, Taal in addition to the other creative accessories like masks, costumes and props 
including paintings etc. The heritage, thus created, took firm roots later and bloomed in the Vaishnavite 
sattras (monasteries) in the subsequent period of history. The new way of life triggered by these creative 
pursuits also gave a new dynamics in the sattra and rural economy of those days.  Srimanta Sankardeva’s 
act of painting on sacnhipat with Hengul and Haital (vermillion and yellow arsenic) paved way of a dis-
tinct tradition –production of colour with the use of the above mentioned materials and also the use of 
Mohi (Ink), an ingeniously created concoction for writing. Mention is to be also made of the Vrindaba-
ni Vastra, the 180 feet long painting illustration of Krishna which the great master had commissioned. 
Taking the cue from the hoary tradition, the sattras had used manuscript paintings as the major narra-
tive form of visual art of Vaishnavite tradition that grew under the sattra patronage. The royal courts of 
the Ahom and Koch kings also provided the patronage
 The art and artifacts of the sattras are indeed a vast ocean for scholarly exploration. Apparently, the 
Khanikars and the succession in the sattras preferred wood, bamboo and cane to stone or brick for 
all kinds of accessories essential for regular sattra usage. These accessories were modeled or curved as 
beautiful pieces of art. The wood carvings which the sattras patronized the most are the Simhasanas (the 
Lion Throne, representing the abode of the God),arches, door frames, Garuda and peacocks, images of 
Krishna in various forms of playfulness and floral designs curved on posts. In addition, the beams of the 
Namghars, Sarai-safuras (Assamese trays), Thoga (lecterns) etc are common objects. The vast majority 
of the sattras also adorn the images of various deities like the gate keepers Jaya Vijaya, solemn figures 
of Vishnu, and the kneeling figure with folded hands of Garuda etc. The flourishing of this specialized 
craft in the sattra institution indicates a very special position given to a band of Khanikars or artisans. 
Over the years, these talented lots were also commissioned for services on the temporal arena which is 
evident in the carvings with the topics of hunting, buffalo fights, floral decorations on boats etc.
The usage of masks is an integral component of the Bhaona, the Vaishnavite theatre tradition. Like the 
other art forms, this has also been a living tradition in many of the sattras. Masks are usually made for 
Gods and demons of various forms narrated in the bhaonas. The Sattriya masks are unique in their ver-
satility and dynamism, as their maneuverability is ensured by the Khanikars for use in the bhaonas. The 
Assam Skill Development Mission under the India Skill Competition in 2018 undertook a competition 
in Mask making which became very popular across the country indicating the potentiality of the craft 
and skill for its commercialization. In fact a whole subject of Aharjya covering costumes and ornaments 
has the potential to be organised as a skill development activity.  
Time has perhaps arrived to explore if these great art work representing a vibrant and glorious tradition 
can be promoted in the modern world and popularized to promote both the art and the heritage in one 
hand, and to bolster the rural and ethnic economy on the other. 

Khanikar (Craftsmen) Tradiion and its Commercial Potentialities
118



Khanikar (Craftsmen) Tradiion and its Commercial Potentialities

Photo Credit : Dipankar Mahanta

Some precious Artefacts preserved in 
Satras of Majuli
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Water is  a globally scarce resource

Water is one of the most important natural resources because water is indispensable for 
basic survival of life as well as that of plants, animals and micro-organism. It is essential 
for maintenance of ecosystem services,  agriculture, livelihoods of people, industrial 

production  and many development activities. Water is a globally scarce resource. About 844 million 
people lack basic drinking water access, more than 1 of every 10 people on the planet at present. By 
2025, an estimated 1.8 billion people will live in areas plagued by water scarcity, with two-thirds of the 
world’s population living in water-stressed regions. Compared to today, five times as much land is likely 
to be under “extreme drought” by 2050 . 

Growing water crisis in India

India accounts for 2.45 per cent of the total land area and 4 per cent of the water resources of the world. 
Burdened with a burgeoning population of 1.3 billion and still growing, water has become a scarce 
national resource in India with an ever increasing demand for more water to be used for drinking, 
agriculture, industry and other user sectors. About 163 million Indians do not have access to clean water 
close to homes which makes India top the list of countries with the worst access to clean water close to 
homes.

The average annual per capita water availability in India fell by 15% between 2001-2011.  It is predicted 
to fall by another 13% by 2025 and 15% again by 2050. In another 30 years each Indian household 
will have about 1.1 million litres of water per year, down from 1.8 million litres in 2011. A country is 
considered to be suffering from water scarcity when availability is less than 1 million litres per capita 
per year .

Apart from scarcity, there are many other aspects of the water related issues. For example Both too much 
and too little water situations result in water induced hazards like flood and drought.  Quality of water 
and pollution is an important consideration that determine usability of available freshwater  for human, 
agricultural or industrial use. 

Major water issues in the Brahmaputra river Basin, Assam (BrBA)

There are varied issues both local, national and of international nature that have posed challenges to the 
geomorphology, hydrology and ecology of the Brahmaputra river and the use of its water resources for 
the welfare of people. 

Water induced disasters such as flood, riverbank erosion and land degradation due to sand deposition 
and droughts in particular are burning problems of the BRBA area. In the wet season, the basin is 
prone to major flooding and rapid geomorphological changes that threaten property and life. In the 
dry season, low water availability and an uneven spatial distribution of water causes water stress and 
competition amongst users. 
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Mitigating the water and climate induced disasters, mainly floods and river erosion, has remained the 
most serious problem in the basin. Instead of adopting innovative approaches to disaster risk reduction, 
mitigation of flood and erosion has been experimented with the age-old structural methods like 
embankments. In this regard new and innovative approaches based on a long-term action plan (Das 
and Mitra, 2016) have become extremely necessary.

Absence of hydro-meteorological gauging network of desirable coverage and density, especially in 
the hill and mountain areas is a real handicap for scientists in India. Lack of access of the researcher 
to existing data is a hindrance for research and development of knowledgebase on the river. Lack of 
adequate knowledge base is a factor that constrains technologically appropriate interventions and long-
term planning for environmentally sustainable development of the water resources and mitigation of 
water induced hazards.  

So far as transboundary water governance in the Brahmaputra River basin is concerned, India has the 
most cordial relation with Bhutan which has helped in taking up a number of joint projects and initiatives 
for hydropower development and disaster risk management. However, there are some concerns that 
occasional flooding in western Assam is caused by unwarranted releases of water form some Bhutanese 
dams.

There is immense potential for cooperation between India and Bangladesh on sectors like riverine trade 
and tourism and disaster risk reduction through provision of early warning of floods on some of the 
transboundary rivers of the Brahmaputra catchment. Some progress has been made in this decade in 
forging cordial riparian relations between the two countries which will facilitate better collaborative use 
of water resources and economic development in future. Both the countries look forward to an amicable 
resolution of issues on water sharing of the Teesta river (Das, 2016). 

A situation of supressed tension prevails over the damming of the Tsangpo River in Tibet (China) and 
its proposed diversion to northern China within the Chinese territory. However, there are bilateral 
arrangements for hydrological data sharing between China and India for the Brahmaputra river which 
has benefitted India in flood forecasting and disaster management.

Even within India plans of the State 
Governments and views of people about how 
to manage rivers and utilise the waters in the 
basin differ from state to state. Inter-state 
cooperation for disaster risk mitigation and 
socio-ecologically benign small (including 
mini, micro & pico) hydro projects is a highly 
desired development goal within India.

The Brahmaputra basin is one of the most vulnerable regions of the world to climate change impacts. With 
glacial contribution deceasing over the years, in future lean season flow will decrease and water stress 
will increase in the Brahmaputra basin where large populations depend on agriculture for livelihoods. 
Glacial retreat in the Himalayas and the Trans-Himalayan region may lead to serious alterations in the 
hydrological regime of the Brahmaputra river system since the mainstream of the Brahmaputra and 
some of its tributaries are partly fed by snowmelt run-off. Moreover, climatologists have projected that 
due to accelerated snow and glacier melting in the headwater region of the river,  flood hazards are likely 
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increase in the Brahmaputra basin in the near future.

Although many other water related problems also plague the basin, the more important ones are, for 
example, water quality e.g. contamination of ground water with fluoride, arsenic and heavy metals; 
drying of streams and springs; occurrence of moderate to acute drought like situations even during 
the monsoons season; increasing bed and bank sedimentation in the flood plain and valleys; wanton 
degradation of the flood plain wetlands; loss of navigability and degradation of traditional navigation 
routes within the country and between India and Bangladesh; lack of log-term management plan and 
vision in national and sub-national plans and lack of channels and platform for communication among 
researchers, civil societies and communities of basin sharing countries.

Importance of Good Water Governance 

Seeking sustainable solutions to these problems and ensuring water and environmental security to the 
vulnerable population is the need of the hour which will be possible only by promoting good governance 
in the water sector, which entails augmenting policies and institutions to cope with the changing needs 
of time. 

It is a well-known fact that management and governance of water resources and related welfare and 
development activities impact individuals, families and communities in many different ways. The extent 
of such impact depends on their overall status of development and resilience, more specifically on 
socioeconomic condition, vulnerability, adaptive capacity, and effectiveness of the governance system. 
Men and women are differently and differentially affected by water stresses like water shortage, water 
induced disasters, access to safe drinking water, health, hygiene and sanitation both in households and 
communities.

Therefore, it is high time that we make a comprehensive assessment of the overall water governance 
scenario of the Brahmaputra River Basin area in Assam. We need to identify the lacunae, challenges, 
prospects, opportunities and also the scope for improvement in our water governance system. The 
question of community’s rights on access to and control over water and other natural resources is an 
important parameter to be examined in such a discourse on water governance. 

role of Youth in Water Governance

The young generation of our society is capable of contributing significantly towards sustainable 
development of the country and welfare of the society through their energetic action, dynamic leadership 
and innovative ideas. According to the National Youth Policy of India, 2014 the youth (15-29 years)  
comprises  27.5% of the total population of the country. About 34% of India’s Gross National Income 
(GNI) is contributed by the youth aged 15-29 years. This contribution could be enhanced significantly 
by increasing their labour force participation and their productivity. 

The population of India is expected to exceed 1.3 billion by 2020 with a median age of 28 which is 
considerably less than the expected median ages of China and Japan. The working population of India, 
is expected to increase to 592 million by 2020, next only to China (776 million), pointing to the fact 
that youth will make a significant contribution to the economic development of the country. This 
‘demographic dividend’ makes India a youth dominated country and thus produces a huge potential 
for accelerated development through proper engagement with the youth. The NYP, 2014.among other 
objectives, envisages creating a productive workforce that can make a sustainable contribution to India’s 

Role of Youth in water governance:
124



economic development and facilitating participation and civic engagement at all levels of governance .

Therefore, the youth of our country can play an important role in natural resource management and 
sustainable development by participating in and influencing the environmental governance process.  
The youth can sensitise communities, provide services including sectors like drinking water, livelihood, 
animal husbandry, agriculture, irrigation, health, sanitation, skill enhancement, disaster risk reduction, 
climate change adaptation and meeting the Sustainable Development Goals (SDG)s. The youth have 
an opportunity as well as responsibility to work for the improvement of water management through 
their own activities as well as by influencing policies of Governments and the private sector so that 
water governance as a whole become efficient, transparent, just and sensitive to people’s rights and 
entitlements.

Mobilising youth power and action in water governance in Assam

Aaranyak (a front ranking environmental NGO of India) in collaboration with Oxfam-India (A reputed 
development agency) jointly carried out a programs for engaging youth in water management and 
related environmental and activities during 2018-2019 as part of the Transboundary Rivers of South 
Asia (TROSA) project. The goal of the TROSA project is ‘Reduction of poverty and marginalization of 
vulnerable river basin communities through increased access to and control over natural resources in 
general and water resources in particular on which their livelihoods depend’. Aaranyak was a Technical 
Partner for implementation of the TROSA project in India in the year 2019. 

Aaranyak and Oxfam India (OIN) jointly organised a Consultative Workshop ‘Empowering youth 
action for good water governance in the Brahmaputra River Basin in Assam, India’ in Majuli (Venue: 
Prashanti Lodge) during June 25 - 27, 2019 in association with the District Administration, Majuli and 
Sanchipaat, a socio-cultural and environmental organisation based in Kamalabari, Majuli.

The objectives of the consultation were to (i) Provide orientation on water governance and related issues 
to young researchers, civil society actors, NGO workers, media representatives and students from the 
Brahmaputra Basin area in Assam (ii) Create a network to facilitate involvement of the youth in the 
water management discourse and action  (iii) Prepare a roadmap for improvement of water governance 
through effective youth engagement in Assam

As many as 33 young people with almost equal gender representation (17 girls and 16 boys) comprising 
students, researchers, environmental and social activists, media reporters and civil society workers 
from 12 districts of the Brahmaputra Valley) aged between 20 and 30 years, participated in the event. 
Ten subject experts attended the consultation as Resource Persons and enlightened the participants on 
various issues related to water governance with an interdisciplinary approach. 

The workshop was inaugurated on June 26, 2019 by Shri Dipok Kumar Barthakur, Honourable Vice 
Chairman, State Innovation and Transformation Ayog (SITA), Government of Assam who was also the 
Chief Guest the function. In his speech Shri Barthakur insisted on acquiring proper knowledge on the 
Brahmaputra River, its tributaries, wetlands, other smaller streams and water bodies in order to be able 
to conserve and manage the rivers. He highlighted the growing problem of drinking water which was 
becoming scarcer and more polluted everywhere. 
Shri Barthakur made an appeal to the young water champions to work for finding out solutions to 
the environmental problems that the state is experiencing and support poor and vulnerable people in 
enhancing their quality of lives. He emphasised on mobilising communities in networks for addressing 
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water, ecological and development problems. ‘It has become increasingly important to make the 
common public aware about the value of conserving water and its sustainable use. The collective power 
of the young generation should be channelized and utlised in addressing such burning issues related to 
environmental and societal wellbeing’, Shri Barthakur observed.  

Attending the program as a Guest of Honour, Dr. Indrani Barthakur, a well-known educationalist, 
economist and social worker of Assam, underlined the importance of the role of youth in solving the 
crucial problems of our society. She narrated examples of how various rivers are becoming polluted and 
unusable in different parts of Assam. She appealed to the participants to try to understand the value of 
the natural resources that the Assam is endowed with and to campaign for promoting wise use of the 
same. 

Other dignitaries who graced the occasion were Mr. D. P. Misra, Deputy Commissioner, Majuli District; 
Prof Chandan Sarma, Head of the Sociology Department, Tezpur University and Mr. Hitesh Chandra 
Roy, Superintendent of Police, Majuli District.

This was one of the very few initiatives taken up in our state till now to sensitize the young generation 
about the water related problems and the water management regime. The program has immensely helped 
in building up capacity of the youth to effectively engage with water management issues.  The participants 
created a social media-based network which they are now using for disseminating information and 
holding discussion on water related issues like flood, erosion, water quality & pollution, biodiversity, 
water conservation and other associated environmental concerns. 
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I got familiarized with the name DehingPatkai, almost a decade and a half back when my father 
took me to Jeypore Rain Forest. A forest famed for its leeches dropping from trees.The Wildlife 
Sanctuary’s rain forest was identified in 1997 by Nature’s Beckon. Nature’s Beckon has a long history 

in conservation in Assam. After nearly a 12 years long struggle by Nature’s Beckon for the conservation 
of the rain forest, in 2004, the 111.19 sq. kms of rain forest was declared as a Wildlife Sanctuary. Ever 
since that, I have made a couple of trips to DehingPatkai along with my trips to Margherita, Ledo, etc. 
The names Margherita and Ledo have become synonymous with coal and coal fields in Assam. As a 
matter of fact, this area is full of hydrocarbons providing us with petroleum products and coal. This 
evidence suggests that the forest itself is millions of years old and home to exotic species of flora and 
fauna.Over the last one month, most of us have been engaged on a debate to stop the mining process by 
North Eastern Coalfields (NEC), a subsidiary of Coal India Limited (CIL). It is indeed a great feat that 
people from all spectrum, from politicians to youngsters have involved themselves in this debate and is 
fighting for nature. As the DehingPatkai Wildlife Sanctuary is near my home town, this case has enticed 
me to investigate into it.

As a professional working on environment and sustainable development, with a previous experience 
as an Environment Impact Assessment Consultant, I have observed a few things among our agitators. 
Here, I would like to bring a clearer picture on what must be done and what we can do. However, in 
this case this might come as a bad pill to swallow as I might differ to what you might be aware of. There 
are three components in this analysis. The first problem is regarding the clearance granted by National 
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Board for Wildlife (NBWL). The second problem is why we should not take a political stance on the 
issue. The third problem is should we only just concentrate on this issue alone or also make us more 
aware about the environment and sustainable development. Based on this article I hope you will be able 
to get a clearer picture on how environment, economy, livelihood and development are related and how 
we choose one over another.

The first problem is about the clearance given by NBWL. In this case I would say that based on my 
evaluation of the points of the 57th Meeting of the Standing Committee of NBWL, NEC has not 
received a full clearance for the project by the ministry or by the board. For a project of such magnitude 
and pollution, the project needs to undergo three types of clearances. These clearances are Wildlife 
Clearance, Forest Clearance and Environmental Clearance. All projects are required to undergo these 
clearances independently. In our present case, the National Board for Wildlife on their 57th Meeting 
of the Standing Committee has not provided a direct clearance to the project. They have provided 
several conditions (28) to which the project proponent must comply in order to get clearance from the 
Board. Two of the most important points that stood out for me is the mine reclamation plan and the 
underground mining feasibility report (rat-hole mining). These two points are important as the inability 
to follow them will not allow NEC to proceed further with the project.

The Points of the 57th Meeting of Standing Committee
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These two points will actually help in maintaining the forest during the mining period. Another set 
of instructions were given by a team of visiting experts who were nominated by the Environmental 
Clearance Committee (EAC) for the two operating and two proposed sites on 2012. I indeed understand 
that CIL has a bad reputation of maintaining the directions provided by the ministry. As an interest in 
this case, I have checked their environmental auditing reports (from PARIVESH). Most of the reports 
shows major violations by the project proponent in their existing operations. CIL’s conduct has not been 
up to the mark. Hence, these instructions and further instructions from the other two Committees will 
decide the faith of the project. I hope based on the previous track record; Environmental Clearance shall 
not be granted easily.

However, since we are protesting against the clearance, it would be better if we channelise the agitation 
on a proper pathway. Rather than agitating on a proposed reserve forest exclusively, we must also take 
into account the conduct of North Eastern Coalfield’s existing operations. We already know the present 
environmental conditions of Margherita and Ledo. Our agitation should not only focus on Saleki but 
also on the sustainable mining conditions that Tikok OCP is bounded by. We should also take this 
opportunity to check and analyse the clearance conditions bounded by various industries in Assam and 
their compliance. Citizens’ approach will make them more accountable. All environmental clearance 
comes after a public consultation with various stakeholders. I believe that our voices should be raised 
during the public consultation and not forget our concern at that time. Any amount of agitation from 
anyone would not help the matter at this moment.

I have evaluated that a political stance on this topic should not be taken. Based on various previous 
instances, I have seen that a political stance and protest against a project for its clearance is directly 
rejected as suggested by EIA Notification, 2006 and as amended from time to time. I understand the 
desire of people to protect the rain forest but I would also like to ask the question why now? Why did not 
the people call out since 2003? Why no cases were filed under NGT for violations during this tenure?

Thinking about the current circumstances, I feel that having the coal reserves or mine under a public 
sector undertaking is the best outcome. Reason being that the area has already been identified as a 
coal rich area. As far my information goes, the entire area is under one ranger and a guard and it is 
impossible to tackle problems with such less manpower. We have already encountered the illegal mining 
and falling of trees in the proposed reserved forest. If the area falls under NEC, it will rest on them to 
maintain the trees and the habitat without disturbing the wildlife. The accountability will increase for the 
project proponent. Moreover, in the event of obstructing the clearance, it will encourage illegal mining 
and logging of trees. From an economics point of view, the country and the state will lose its natural 
resources and potential economic benefits from revenues. Moreover, illegal mining and logging do not 
follow any approved mining plans. There is no mine reclamation plan and other factors to conserve the 
overburden. This will lead to utter destruction of the habitat, loss of resources and revenue of the public 
and livelihood.

The third problem is should we stick only to environmental concerns of DehingPatkai or should we 
take this opportunity to see a picture where each problem is related to one another and comes down 
to our own individual actions within the four walls of our room. Cases of environmental violations 
are abundant in India. A few weeks back we had the gas leak at Vishakhapatnam. Similarly, there are 
several violations from various industries, especially from PSUs. I believe this is the time we should 
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become more conscious and hold the industries accountable and not just limit us to DehingPatkai. 
Industries are important to us as it provides the base of livelihood for more than 30% of India’s working 
population which includes allied activities. A citizens’ approach to check the working conditions of 
plants, mines, etc. will make the industries aware of its roles and duties. CSOs and NGOs can contribute 
to it with their own experts from time to time. India does lack a policy for involvement of citizens in 
monitoring, evaluating and accounting of sustainable development mainly with respect to environment 
and industries.

The Government of India has provided the citizens with several legal windows through which we 
can present our complaints. The National Green Tribunal (NGT) is a special court that deals with 
environmental issues in India. Till now NGT and Supreme Court of India has always been pro green 
development in their judgments. Saying this I have not seen any case being filed against the “clearance” 
granted by NBWL. This merely due to the fact that no such clearance has been granted yet and the 
matter is open for discussion by the Board. In case they get a clearance, I would urge that the people who 
are protesting, should go to NGT instead of protesting with placards. It sends a bad message.

I feel there is a lack of awareness regarding environment and development among us. For many of us 
environment is limited only to forest and wildlife while this is not the case. Environment implies to our 
surrounding and it can be in an urban setting, rural or in forest. People might have anthropocentrism 
or biocentrism approach while dealing with the environment. Governments usually take an 
anthropocentrism approach for development, i.e. keeping the needs of the people in a priority instead 
of biocentrism where people’s priority takes a backseat. In this case while choosing the trade-offs and 
balancing the equation, I find that the area of our concern under a PSU will help in maintaining it given 
that the people keep a strict vigilance. Keeping vigilance for illegal mining is difficult due to practical 
reasons which we understand. Corporation or any other legal entity can be made accountable through 
State Pollution Control Board or NGT.

Having brought the idea of anthropocentrism, I would like to point out that our concerned area comes 
under a proposed reserve forest and is at least 10 kms away from the DehingPatkai Wildlife Sanctuary. 
NEC’s proposal is not the only one and Oil India Limited and Vedanta has also applied for clearance for 
oil well development. The area of our concern has been kept specially to exploit the natural resources 
within them. Hence, it is being termed as proposed reserve forest. Unfortunately, Assam does not enjoy 
a lot of renewable energy. At the end of the day we need electricity to continue our daily life. Majority 
of Assam’s districts source their electricity from thermal power plants that are powered by these coals 
(around 300 MW). Not only this, a lot of people are employed by CIL in Assam. A second source of 
livelihood is impossible for them as they are only skilled in that particular sector.

Today we stand at crossroads to make a choice, both of them are harmful to the wildlife and environment. 
At one hand, without clearance we have illegal mining and logging where we as a country and state will 
lose our resources and revenue. This revenue is not just limited to coal market but has the potential 
to enable huge economic gains such as running of machines for small and medium enterprises, our 
household utilities, our education, banking, etc. I have already stated that Assam lacks in efficient 
renewable sources of energy and to be honest, hydropower has a long way to go in the state and its 
effects are almost similar to coal thermal power plants. Hence for the time being we need to trade-off a 
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bit. Giving a legal connotation for the area will increase accountability and add revenue to the public’s 
treasuries. It will also ensure proper livelihood of the people with proper labour laws and maintain the 
forest with minimum changes. In case you want to stop coal mining, start with segregating your waste. 
If we can utilize waste to energy for at least 20% of our needs we can reduce the coal demand a lot. Not 
only we will be saving money, we shall also help in reducing mining.

Mining is a great evil but is also a source of quick economic development. We should try to leave it 
behind and try to find out new alternative sources. As per the documents, the government has the right 
to give clearance while I pray they would not base on the NEC’s track record but in the mean time I 
feel this is a good plan by the BJP government to legalize the mining as it will add revenue for us and 
also maintain the forest for the wildlife and our future generations. In the mean time we need to remain 
vigilant on other projects too and their short comings. The canopy cover is not limited to designated 
forests but we can make them within our urban settings too.
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The Brahmaputra River system has a total of 5.48 lakh ha of fishery resources consisting of river 
channels, tributaries, beel, pond, low laying area and paddy field. The crucial role of riverine 
ecosystems in maintaining and regulating hydrological cycles, and providing ecosystem services 

has made such landscapes valuable to humans. Assam’s river system has played  a vital role in settlement 
and development throughout history. For instance, the artisanal fishing community of Kaibarta has 
been a part of Assamese society for a long time. The Kaibartas are believed to be the descendants of the 
first Dravidian immigrants. They are called “Kevarttas” in the Jatakas (Ke_water, varta_livelihood) and 
from whose hands brahmans take water (Sarma & Ali, 2005). Prescriptive of the landscape, fishing has 
been a part of Assamese culture. River and wetland ecosystem supports many local communities and 
institutions, forming a socio-ecological system between the people and the landscape. Such societies 
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have pronounced characteristics of 
safeguarding traditional ecological 
knowledge that ensures sustainable 
livelihoods, promoting  traditional 
customs, norms and beliefs of 
conservation and harmonious living 
with the environment. In artisanal 
fishing communities, these traits can 
be observed in the material, design 
and operation of traditional fishing 
gear and net. Or in their practice of 
restricting fishing during the breeding 
season to promote conservation of 
local fish species available in natural 
environment and thus to ensure 
the livelihood security of fishing 
communities. Reliance on fishing 
in many sections of the Assamese 
populace is not only a function of 
livelihood but of cultural identity. In 
this contemporary age of growth and 
continuous change it is pertinent to 
put in perspective as to why an ethnic 
group is more than just a faction of 
a society. The cultural significance 
it embodies makes such groups 
depositories of heritage that are 
stored in the human mind, where knowledge baseand skills are shared and operated as a collective and 
within community. It is identified that such packages of knowledge and information are collected and 
passed on from one generation to the next. The intangible cultural heritage is not inert to environmental 
changes, and is responsive and adaptive. It is what gives aa community their identity and continuity. 
The Assamese fishing communities provide for an example of cultural diversity, human creativity and 
ingenuity. In case of the Kaibarta artisanal fishing community, there are distinct fishing practices and 
gears that are emblematic of their fish folk identity and heritage. 

Local communities may be engaged in fishing for sustenance, livelihood or as entrepreneurs. Primarily, 
fish production in Assamis a result of small-scale capture fishing. According to the records of Department 
of Fisheries, traditional fishing practices accounts for 28.78% of the total fish production. However, as 
most of the produce is not commercialised, its socio-economic value is not effectively reflected in national 
economic statistics. Moreover, the free market has pitched resource (fish) harvesting groups like artisanal 
and commercial against each other at a common platform. Under such circumstances, traditional 
societies like the Kaibarta are likely to face challenges on a daily basis for subsistence. In addition, the 
changes in the river ecology and transformation of riverine ecosystems due to anthropogenic factors 

 

Kaibarta fisherman displaying morning Asara jal (fishing net hung 
for drying) catch on traditional bamboo tray ‘saloni’. Kukurmara, 

Assam. Credit: Fizala Tayebulla/2015 

Kaibarta fisherman displaying morning Asara jal (fishing net hung for dry-
ing) catch on traditional bamboo tray ‘saloni’. Kukurmara, Assam. 
Credit: Fizala Tayebulla.
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like the (proposed/under construction) 168 dams in Brahmaputra, pollution, aggressive sand mining 
and stone quarrying activities on river bed, over-fishing (courtesy to growing population; exceeding the 
carrying capacity of the river) have cumulatively created resisting conditions.  

Inland fisheries in Assam spreads around 73.59 lakh ha. In 2007-08 the production of fish was 1.90 
lakh tonnes, which has seen a tremendous jump, resulting in 3.06 lakh tonnes in 2016-17. In 2018, 
fish production has been recorded to be 2.94 lakh tonnes. In spite of considerable hike in output per 
year, the fish industry still seems to fall short by 42,000 tonnes a year. In a situation where 90% of 
the state’s population are fish consumers, the math (indicated by fishery-related schemes initiated by 
the government) is suggestive of replacing traditional methods with scientific techniques, mechanised 
fishing and investment in pisciculture as the methodical way forward. The interface at which increasing 
fish production and push towards pisciculture is seemingly picking up pace, what takes a hit seems to 
be Assam’s long standing history of traditional fishery culture. With systematic push towards controlled 
fish breading and rearing practices, focus on practice and liveihood of traditional fishing communities 
have now seemingly taken a backseat when the state’s vision  of promoting inland fisheries is oriented 
towards enhancing fish production. Traditional fishing finds itself pitted against commercial fishing 
practices (pisciculture). With the release of the ‘Handbook on Fisheries Statistics’ by the Ministry of 
Fisheries, Animal Husbandry and Dairying, it is reported that the Centre has committed to invest 
Rs. 25,000 crores to the fisheries development with the aim to ‘enhance infrastructure and boost the 
production of fishes in India’. 

This piece is written to speak to the concerns of (a) the health of Brahmaputra River system and aquatic 
biodiversity in the aftermath of ubiquitous developmental practices (b) the location of traditional artisanal 
fishing communities in a gyre of a possibly altering riverine ecosystem. The article is a culmination 
of primary resources gathered in the duration of field work in Kukurmara, Assam and a wide sweep 
of literature from fields of Fishery studies, Brahmaputra Hydrology, Limnology, Fishing livelihood, 
Riverine Fishing Culture, Ethnography, Local and Traditional Ecological Knowledge, Development 
studies and analysing Government data-base, reports, announcements and updates.

Inland Fishery and river Ecology in the Anthropocene

The Brahmaputra, besides being one of the major rivers in Asia and a landmark of North-East India, is 
also a part of a complex system of developing vs. traditional Assam. The likely alteration and degradation 
of river ecology in Assam, from a bird’s eye view, can be associated with macro processes of population 
rise (from 26,638,407 to 31,169,272 between 2001-2011) and developmental processes, indicated 
by rampant construction projects of dams, industries, roads , etc. This piece attempt to examine the 
comprehensive impacts of National Programmes which focuses on long term goals of development in: 
institutional, physical, social and economic infrastructure of the Brahmaputra River system. Here, it is 
pertinent to understand that natural systems and human systems are not separate entities. Activities and 
processes occurring on/within one structure are bound to have implications and feedbacks on the other 
and vice versa. This study attempts to throw some light on the traditional fishing sector amidst a rapidly 
changing and urbanising Assam. A thriving piscine diversity is an indicator of a thriving, healthy river. 
The case of decreasing fish population in Assam’s riverine ecology is a rather serious ecological concern. 
In a broad sense, diminishing fish availability indicates: River Ecology Degradation and Vulnerability of 
Communities depended on fishing for livelihood and sustenance Taking into perspective
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various stressors and investigating the outcomes, it is found that the most significant damage is suffered 
by the river and the (vulnerable) communities who are directly dependent on it. 

A. Alteration of river ecology by large-scale developmental processes

While on one hand, riverine 
fisheries are a reflection 
of riverine health, on the 
other hand, the alteration 
of the natural flows of rivers 
seem to be the name of the 
game amidst the groove of 
‘development’ that we have 
locked ourselves in.  “Water 
abstraction for irrigation and 
power generation is perhaps 
the biggest reason (for 
problems of inland fisheries), 
causing reduced or no flow in 
the main channel to support 
fisheries and other riverine 
fauna and flora.”
- Report of the Working Group 

on Fisheries and Aquaculture of the 12th Five Year Plan
There are (proposed/under construction) 168 dams 
in Brahmaputra. Recently the National Hydroelectric 
Power Corporation updated that a Rs. 20,000 crore dam 
is likely to be completed in the next three and half years 
in Subansiri River, which is a tributary of Brahmaputra 
falling mostly in Arunachal Pradesh. However parts of 
the submergence of the dam falls in Assam.  

“NHPC inked MoA with Assam on August 23, 2019 

for Lower Subansiri project. As you know, the National 
Green Tribunal (NGT) had given go-ahead to the project 
on July 31, 2019, and NHPC is expected to begin construction of the plant immediately after the 
monsoon season is over by October this year,” 
- National Hydroelectric Power Corporationofficial said.

Current trends in national development practices indicate that India views a lion’s share of contribution 
towards developmental goals in hydro-energy as the key to address problems of population pressure 
(demand, employment opportunity, facilitate agriculture), caters to economic growth and energy needs.
The Environment Ministry has proposed Indian Rivers Inter-link project (National River Linking 
Project) where thirty major rivers in the country will be linked through reservoirs and canals to reduce 
flood problems, generate hydropower and make water accessible to parched areas. Engineering the 

Rampant sand mining activities recorded across different rivers in assam. photos are 
from river kulsi and river beki documented from 2015-16. 
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flow of rivers and other water ways alters the aquatic habitat and the biological systems and functions 
assembled around that habitat as a result of ecological succession. An immediate effect of construction 
of dams, barrages and weirs is that they restrict the movement of fish species (like S. richardsonii, S. 
progastus, Tor tor etc) which move upstream to reach the breeding ground in order to reproduce. Dams 
inundate sandy/gravel bed with characteristically shallow depth and low currents; such parts of a water 
body serve as a spawning ground for fishes. Blockading flowing water by concrete construction results 
in stagnation which leads to alteration of thermal stratification of water and its chemical composition, 
causing disturbance to trophic 
structures in the ecosystem. As the 
natural flow of downstream is altered, 
young migratory fish and refuge 
seeking fish descending to the lower 
reaches are thwarted, thereby facing 
threat to their survival (CIFRI, 2008). 
Incidents of biodiversity loss due to 
dam construction in India has not 
been uncommon. For instance: Post-
impoundment, the count of fish species 
has thinned in most cases such as 
Hirakud (1957) on Mahanadi from 
103 species to 40 (Job et al, 1955). 
There has been an overwhelming 
reduction of fish species in upstream 
of Indian dams. For instance, species 

Dheki jal set-up at a privately owned beel in Kulsi River, Kukurmara, Assam. 
Dheki jal is a type of lift net (placed horizontally to water body, the net is submerged and works on a dip-and-lift principle) 
: Made from cotton or nylon, triangular shaped. 10-13 unequal sized bamboo poles are used to set he net at shallow part of 
river. The nylon ropes of bamboo poles are kept free to be dipped at time of operation. The main operation to catch fishes is 
to dip the net for 10-15 mins and then lift it. Mainly used during monsoon.
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Fisherfolk using Asara jal in Kulsi River, Kukurmara, Assam. 
Asra/khewali jal: It is the most common observed gear which is used 
throughout the year. It is shaped like a ‘khewali’ (jasmine) flower which 
is conical in shape. It is firmly tied at the apex like an umbrella. A num-
ber of weights are attached all along the margin. When the net is cast, 
it falls like a flower on the river surface
Credit: Fizala Tayebulla/2015)



like Mahseers and schizothoracines which travel up to 150 km upstream of Beas dam now suffer 
extensively especially in the Himalayan regions of the Beas river.
Industrialisation and urbanisation are phenomenas which have engulfed developing countries-a 
process of rampant social and spatial transformation. These process of growth and development in 
cities are fuelled by a routine resource extraction exercise which takes place in peri urban or rural-urban 
interfaces. Limestone and Cement industry is one of the key industries of Assam besides tea, coal, oil 
and gas, fisheries, horticulture, agriculture and tourism. Per capita consumption of cement and steel 
is considered as an index of the development. Side-by-side, sand mining (feeder industry for brick 
industry; construction) is seen rampantly carried out along riverine ecosystem in channels, streams and 
tributaries. Stone quarry is yet another booming industry that has grappled Assam, where the extracted 
stones/rocks are used for making tiles, slabs and blocks. It is important to realise that eventually a 
prospective balance needs to be struck between developmental activities and nature conservation (and 
restoration). For instance, sand mining or stone quarry are only a few examples that create a destructive 
regimen for the river which not only disrupts the movement of aquatic life but also alters the water 
depth and overall constitution of river beds. 

B. Depleting Aquatic Stock and Flow

It has been documented that traditional fishing gears and practices are characterised by ecologically 
sustainable materials and fish-catching methods. Fisherfolk are equipped with knowledge of fish-life-
cycles, river flows, upstream-downstream fish migration and 
fishing practices were observed to be in tandem with the 
natural processes of aquatic ecology. The gears and methods 
used by the Kaibarta community to fish are handcrafted 
andenvironmentally resonant, made from bamboo and cotton 
thread (‘xuta’). Various types of traditional fishing devices are 
followed by fishermen folk including different kinds of fishing 
nets, bamboo made traps, hook and lines, wounding and 
fish aggregation devices , etc. Selection of fishing gear is an 
important criterion for a good catch.  Based on the principle 
of capture, design and operational method, there could be 
several classifications of fish gears. Some examples of fishing 
gear are:
Communicated in an interview (as part of primary resource data collection) with  practised local pisci-
culturalist: It is reported that in the past generation, fisherfolk strictly did not participate in fishing 
during the fish breeding season. Concerns were raised of deficiency of such collective resilience in fishing 

practices now. Often fishermen have reported witnessing fishing 
activities during ban period, by the use of the clandestine Phasi 
jal, which is operated underwater and not visible otherwise. 
In other instances,  the use of besmirched nets like Mosori jal 
(refer to figure below) which have very fine mesh size which 
are detrimental and causes irreversible damage to fish life 
and river ecosystem. Derelict fishing gear by itself can have 
some alarming consequences, one being: fisheriesby-catch.  It 

Hukuma trap, Assam. 
Credit: Sharma & Biswas (2014)
Hukuma (Length 1-2m): A funnel
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happens to be the primary driver of cetacean 
decline, especially for those species that 
are already threatened and/or endangered. 
However, in Inland Fishery studies, India has 
a far way to go in terms of having baseline 
data (on fishery by-catch, on fish migration 
pattern etc). Which hinders the development 
of effective conservation strategies which are 
based on empirical research. The effects of 
by-catch paired with the effects of increase 
in water depth decline (both of which are 
widespread in the Assam) is nothing less than 
a catastrophe for the ecology of the river. 
Despite bearing a tradition of sustainable 
fishing practices, processes seem to have 
undergone a change of late. Time and again, 
fisherfolk have expressed concern and grief 
over the declining availability of fish in the river 
and the beels. According to data collected from 

key respondents who are local fish breeders as well as fishermen, it is described that it is an extraordinary 
event if species like Seniputhi (Puntius sarana), 
Pabho (Ompok pabda), Eleng (Rasbora elanga) 
are found in the river, beel etc these days. These 
are only some of the species from a long list of 
now extremely uncommon catch across Assam’s 
diverse water bodies. For instance, Seniputhi 
(Puntius sarana) fish which is sold in the market 
as a delicacy is in reality a Chinese hybrid variant 
called Chinese-puthi. Local fishery experts, 
fishermen and fish breeders have been attempting 
to revive some of such pedigree species through 
pisciculture. However, it is unknown to us as to 
when and how such previously, naturally available 

species can be restored back to the river system. Adding another layer to the complexity of inland fishery 

practices and river health: the problem of overfishing. The number of people who engage in fishing has 
only increased. In a situation where the population of Assam is increasing at a growth rate of 17%, the 
demand of fish has also surged. Despite circular migration, diversification of livelihood and decline in 
availability of fish, systematic overfishing occurs worldwide in inland waters that reduces biodiversity 
and threaten health. It is not talked of much because of poor reporting and because it is only part of the 
problem of declining fish availability. 

Dolonga trap, Assam. Credit: Sharma and Biswas (2014)
Dolonga: it is a shelter trap provided with twigs, shrubs and branch-
es. It is quadrangular in shape. The trap is placed and lifted with the 
help of a bamboo poles. It has 2.5 m diameter. Such a trap is used 
throughout the year.

Seppa trap, Assam. Seppa (Length: 0.2-0.9 m): A spindle 
shaped trap, dorsoventrally flattened that tapers in the ends. 
The trapped fish is taken out from the posterior extremity. It is 
used mostly in the monsoon.
Credit: Sharma and Biswas (2014)
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C. Vulnerability and Adaptation of Fishing 
Community

In the case of the Kaibarta community, their 
documented social status as Scheduled Caste 
connotes that the ‘people of this community 
have been declared socio- economically 
backward by a public notification under 
Article 341[I] of the Indian constitution.’  
(Haque, 2017) It is also true that most of the 
Kaibarta villages and other fishing dominant 
villages fall under BPL status. Here, it is 
pertinent to know that the socio-economic 

status of inland fishing communities across 
Asia and even Sub-Saharan countries have been 
reported to be characterised by low income and 

marginalisation in national statistics. Considering the dynamic nature of poverty, the ‘poverty problem’ 
has a core element of ‘vulnerability’. The type of vulnerability then characterises the nature of poverty 
as transitory or chronic under concepts of economics vulnerability. Transitory poverty (defined by 
stochasticity)  is different from Chronic poverty (defined by shortfall) based on the number of spells of 
poverty experienced i.e. variability in consumption levels. It is important to understand the intricacies 
of the nature of poverty in order to understand its implications in developing countries so as to have 
an informed parochial view on how to address it. In the case of small-scale fisheries, literature suggests 
that poverty and its close relation to highexposure to risk and shocks conveys that there is an inherent 
structural problem within fishing communities. Besides coping with declining fish harvest trends, 
these groups are also unprotected from climate change and elements of the weather, natural river flow 
changes due to dam/embankment construction, health risk due to nature of livelihood (for instance, 
fishing in polluted water, injuries/accidents partially attributed to unpredictable waters/unstable work 
platform and bites/poison/allergies), no insulation to market fluctuation/risks and negligible safety net 
provisioning by the Government. Assam observes a mandatory ban on fishing from 1st April to 15th 
July (around four months) every year under Assam Fishery Rules, 1953 to ensure natural fish breeding 
and spawning in that period. If a person is caught fishing within these days, he/she will be penalised, 
including cancellation of lease. In a situation, where a household lives on a hand-to-mouth existence, 
living under the national poverty line (Rs. 32 for rural areas and Rs. 47 in urban areas per day). A four-
month long ban on fishing can be very problematic without aid from the State, which can further their 
status as vulnerable. 

Some of the present major schemes implemented by the Department of Fisheries, Assam are:
•	 “Matsya	Jagaran	-	Ghare	Ghare	Pukhuri	Ghare	Ghare	Maach”s
•	 Seed	Bank	Programme
•	 Majuli	Development	Programme	

These schemes have been designed keeping in mind fish production, expansion of fish rearing area, 
socio-economic upliftment and so on. However, it is has failed to address larger concerns of fishing 

Ritha (Rita rita) is another species whichis a rare catch. 
Local fish market in Kukurmara, Assam. 
Credit: Fizala Tayebulla
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practices in a riverine ecosystem, which are not the same as fishing in artificially constructed ponds. 
Moreover, the scheme objectives are noted to be oriented towards facilitating market demand. The 
matter of considering restoring and maintaining ecological flow and stock of water bodies seems too 
pressing to be given a miss at this stage. Ecologically mindful schemes will not only support fishing 
practices and livelihood but also assist by intervening in an active river ecology degradation situation 
in Assam. 

Literature defines resilient systems as those which are able to absorb larger shocks. That are able to 
maintain some core components at the advent of a considerable perturbation and are then able to cope, 
adapt and reorganise without disintegrating. From the perspective of looking at resilience as a framework 
for fishing communities, we understand the ‘core component’ of artisanal fishing communities is : 
fishing practices. A majority of Assam’s fisherfolk, whether fish catchers, traders are involved in small 
and medium scale enterprises. Fishery activities are managed by individuals or households, not by a 
firm or industry. The livelihood of fishing is dependent on a stock resource (fish) which is renewable 
but finite. Improper management of water resources can cause to disrupt the flow of fish stocks, which 
can deplete and thus reduce incomes till it becomes unprofitable. Vagaries of constantly changing 
and urbanising Assam, increasing demand in fish production alongside a trend of fast dwindling fish 
availability, problems of over-fishing and population pressures have coerced traditional artisanal fishing 
communities like the Kaibarta, to manage risk by diversifying livelihood. Turning most traditional 
fishermen to seasonal fishers and scouting for work in menial labour work. While it is an effective and 
strategic move on the part of the any vulnerable community to diversify their livelihood, it leads to two 
potential yet substantial consequences: migration and subsequent loss of (artisanal/traditional) skill and 
(local ecological) knowledge. In most rural areas, incidents of out-migration or circular migration have 
been observed to be common. Overtly, such phenomenons may not seem to have detrimental impacts 
on the rural flows and processes. But it is seen that increasing rural-urban migration is causing rapid 
deterioration in rural economy, which is in turn contributing to chronic poverty. Such a loop is a result 
of excessive out-migration of youth from rural areas,  thus leaving only the older and other dependable 
members to form the labour force in the rural. 

Traditional Ecological Knowledge in artisanal fisheries
Fishing practices of the local community are not only an integral component of socio-economic aspect 
of Assamese milieu, but also contributes to relevant traditional local knowledge systems. Traditional 
knowledge in such fields such as agriculture, fisheries, forestry is mainly of a practical/applied nature. 
These traits are observable in a community’s knowledge, instinct and skill in weather prediction, profiling 
of river currents and flows, expertise of apparatus building and usage, comprehension of individual life-
cycle of different fish species and fish availability according to season, riverine food web networks and 
so forth. 

At the turn of the century, the World Conference on Science not only acknowledged but encouraged the 
interlacing of traditional knowledge and scientific concepts, developing an interdisciplinary research 
linking culture, environment and development. The preamble of the Universal Declaration on Cultural 
Diversity, 7 adopted by UNESCO in 2001 also informs the evolving definition of intangible cultural 
heritage in that it reaffirms: 

“… that culture should be regarded as the set of distinctive spiritual, material, intellectual and emotional 
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features of society or a social group, and that it encompasses, in addition to art and literature, lifestyles, 
ways of living together, value systems, traditions and beliefs.”

Questions about intangible cultural heritage, we don’t want to use terms like “urgent safeguarding” for 
the slow erosion of indigenous artisanal communities as it would imply as if a social group of people 
are “endangered” and nearly “extinct”. However, it is also true that Assamese social structure is made 
of distinct cultural artefacts and people. And it would be rather unfortunate to see such sections of the 
population be marginalised and be out-competed by forces of the economy at the local level, urbanisation 
at the state/regional level and globalisation at a national level. It is disputable to assume that cultural loss 
is a ‘natural’ process in globalisation, because true care of culture needs singular and pointed attention, 
initiatives and political will (Mountcastle, A. 2010). 

Between preserving ethos of traditional fishing communities and efforts of the government to increase 
fish production, a novel situation of Homogenisation of Ethnicity and Identity is seen to have developed 
over the years. The drive for a secure and resilient life for indigenous groups are no longer sustained in 
traditional knowledge and skills but in the ability to adopt top-down initiatives of pisciculture, controlled 
fish seed production and breeding (oriented to select species). Such processes are helpful for economic 
upliftment, however it lies outside riverine ecology and mostly practices in artificially built ponds and 
reservoirs.
reconciliation and way forward

Kaibarta man going fishing in a heavily sand-mined area (note: declining water depth) in Kulsi River. Amtola village, As-
sam. Credit: Fizala Tayebulla.
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Without missing-out on the country’s developmental agenda and maintaining sight of valuing 
Assam’s socio-ecological systems, it is important that interventions be taken in the light of heightened 
ecological sensitivity and social responsibility towards vulnerable traditional artisanal communities. 
Studies in environmental management andactivism indicates that the pattern of finding solution to 
urban environmental problems and concerns is of the type which is quick, face few obstacles, require 
only minor tweaks and modifications, and no major changes to urban environmental configuration. 
Paradoxically, solutions in environmental problems are in opposition to being natural/in tandem with 
environmental processes. Instead they are inclined to being technocratic, scientifically charged and 
often simplistic and dismissive of natural flow and complexities.  However, in reality solutions that 
work are often slow and systemic. The impact of decisions in policy and on-ground may not be limited 
to the immediate environment (space), or the present time (Sheppard, 2006). Keeping in mind that 
national developmental trajectories envisions growth in institutional, physical, social and economic 
infrastructure. It is absolutely reasoned to invest in pisciculture (in ponds and reservoirs, aquifers). But 
the truth is, it is not going to contribute to restore the ecology of the river in terms of aquatic ecology. 
Maintaining and restoring optimal river ecology is not separated from responsible fishing practices. 
Because they feed off each other, where the effects  of one are contingent on the other. 

•	 Policy directives could take into consideration the long-term significance of maintaining natural 
flows and fish stock. And be truly ‘sustainable’. For instance, laying out system of check on activities 
like sand mining, stone quarrying from river beds as it poses considerable disturbance to aquatic 
life with constant shoving. It is continuously disrupting benthic-life as well as movement of fish 
throughout large mining stretches, across the year. 

•	 Ensuring compliance and no-lapse in surveilling/restraining derelict fishing gears. In the 
Notification for Implementation of Assam Fishery Rules during Ban Period, it is clearly stated 
“prohibition of using Berjal/Mahajal or Fansijal  or any other type of fishing net/gear which has 
mesh size less than 7cm bar/14cm mesh during breeding season in any proclaimed fishery under 
Rule 23 (1). The use of net with less than 1cm bar/2cm mesh in size (Mosaijal) is prohibited in 
any fishery throughout the year under Rule 23 (2)”. However, for someone researching in this 
field, it is common to observe fishing practices carried out through out the year even with the 
risk of penalisation, including suspension/cancellation of lease. Especially, casting nets like Phasi 
jal which is operated underwater and not noticeable otherwise. Or the use of Mosaijal/Mosorijal 
which has very small mesh size, that is responsible for complete uprooting of aquatic habitats, (by-
catch) and even fish eggs. 

•	 Incorporate tighter monitoring of no-fishing activities during fish breeding season (from 1st April 
to 15th July every year). By inhibiting natural fish spawning and fish breeding processes, we are 
confirming elimination of next generation of fish population which is both an ecological as well 
as an economical catastrophe as has been constant lament of local fishing communities in Assam. 
In some sense, this translates to providing economic assistance to fishing community in the form 
of subsidies and incentives. To help during the no-fishing ban period to be able to breed and 
maintain life cycles and population. 

•	 Fishing and allied livelihoods like agriculture, weaving, animal husbandry, dairying which go hand 
in hand could be treated as an extension of fishing practices. So that comprehensive aid packages 
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could be designed for vulnerable fisherfolk. 
•	 In Inland Fishery studies, India has a far way to go in terms of collection and maintenance of 
ecological base-line data on processes like fish migration patterns and fishing by-catch documentation. 
The absence ofwhich hinders the development of effective conservation strategies which are based on 
empirical research.
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The entry of Banks into the hitherto unbanked North Eastern Region is a recent development. 
Banking was relatively unknown in the region till the early 20th century. In fact, in the interior 
areas of the region, especially in the hills States, the barter system was still prevalent and 

monetization of the economy was a very gradual process. In 1923 the Imperial Bank of India (now 
State Bank of India) opened its branch at Dibrugarh which was the first branch of a commercial bank 
in what is now known as North East region. The branch was set up to cater mainly to coal, oil and tea 
industries in the eastern Brahmaputra valley in upper Assam. The early years of the 20th century also 
saw the rise and fall of many banking companies, namely, the Sylhet National Company, Bharat Banking 
Company, Comilla Banking corporation, Shillong Banking corporation etc. These companies started 
their operations in Assam in commercially potential areas in an isolated manner. But their existence was 
shortlived due to lack of professional management and inadequate financial capacity.

Since then far reaching socio economic changes have taken place in this country. A significant role was 
cast upon the banking sector in building the country’s economy. With the nationalization of the Imperial 
Bank of India (which in 1955 became State Bank of India), the role of banks in economic development 
of the country assumed crucial importance. Later in 1969, the Government of the day clearly and 
unambiguously spelt out this policy by nationalizing the major banks in the country. Subsequently, this 
policy was further consolidated. A more people oriented role was designed for the banks. Thus from 
what was essentially a brand of elitist class-banking, the banks gradually directed their focus on the 
common man especially the vast multitude of India’s poor. Later events have however, shown that this 
proclaimed concern for the poor was diluted by political populism causing tremendous harm to the 
banking system particularly in the eighties decade of the last century. But that is another story.

Despite this avoidable aberration, the Indian banking system expanded its operation, liberalized the 
lending policies, extended its reach to the common man and generally enlarged its geographical spread. 
Though belated, the North Eastern Region also felt the positive impact of this new thrust in development 
banking. A renewed thrust came in 1978 with the Government of India’s policy decision to cover each 
block Headquarter with a bank branch. It must be said to the credit of the three lead banks in the N E 
Region – the State Bank of India, the United Bank of India and the United Commercial Bank – that their 
record of branch expansion in the region was laudable. From about a 100 odd branches in the entire 
region, the branch network increased manifold in the next 25 years till the turn of the century. Today 
the Commercial Banks alone have more than 3500 branches in Region. The average population served 
by each bank office (APPBO) is more than 10500 which though higher than the all-India average is an 
impressive indicator of the expansion of banking presence in the States of N.E. Region, during the last 
4 decades.

Thus banks made reasonable inroads into the remote interiors of the region despite the numerous physical 
constraints and infrastructural inadequacies, with an impressive quantum growth in Bank credit in the 
region during the period. Yet, it is true that the ratio of aggregate deposit (C:D Ratio) remains abysmally 
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low. However, it must also be appreciated that credit-deposit ratio is not an absolute indicator of 
deployment of local resources within a State or a Region. Therefore, while evaluating the performance of 
Banks at various levels, the tendency to equate a good credit-deposit ratio with satisfactory performance 
is unfortunate. A good credit deposit ratio can result from a situation of bad recovery of loans and low 
level of deposits, neither of which is a healthy indicator of good banking. Likewise, an adverse C:D ratio 
may result from very high accretion of deposits despite reasonable incremental credit growth taking 
place concurrently. The credit-deposit ratio is at best an arithmetical relationship between deposits and 
advances in a given area and not an absolute indicator of good or quality credit growth. What is of 
crucial importance is to ensure progressive expansion of productive and quality credit to deliver more 
dispersed benefits to the people over time. 

Adequacy or otherwise of credit expansion in any given area also depends upon the credit absorption 
capacity and many other related factors like availability of inputs and infrastructural facilities, transport 
and power, proximity to sources of raw materials, access to market, a positive credit culture and reasonable 
recovery expectations. The fact that credit is only one of the inputs in the process of development must 
not be lost sight of. A multi-pronged approach is the basis of any development strategy. Therefore, a 
collaborative and mutually supportive network between banks, other development agencies and the 
government machinery is imperative to make a genuine breakthrough in the development banking 
scenario in the Region.

There is sufficient room for the banks to make more serious efforts despite the given constrains and 
within their own structural limitations. The credit delivery function of banks, therefore, has to be more 
realistically attuned to the requirements of the environment and their own institutional strengths and 
weaknesses. Also, the proclaimed willingness on the part of the Government to render the required 
support to the banks must be backed by positive and transparent action. This does not always happen. 
Perhaps it is an unintended distortion in the entire process. The result is that the administrative 
machinery and public leaders on one hand and bankers on the other tend to accuse each other of lip 
service. The first casualty of such a confrontationist posture is the understanding that is required to be 
established between the line functionaries of the Government and those of the financial institutions. 
While banks are expected to display more visibility in their commitment, it is incumbent upon the 
public administrative system to return a reciprocal gesture of genuine cooperation to back up their 
stated public pronouncements. This alone will create conditions conducive for an integrated approach 
to tackle the core issues afflicting development credit in the region.

In the last three decades the financial sector in India has undergone a sea change. In the banking 
sector, the introduction of international accounting standards, prudential norms relating to income 
recognition, asset classification and capital adequacy have imposed serious obligations on Banks to 
bring about a qualitative change in the management of loans and advances. Moreover, with the adoption 
of a liberalised policy in regard to setting up of private and foreign banks the competitive pressure to 
upgrade the overall efficiency and profitability of the domestic banking  sector, has prompted the Banks 
to consciously adopt a deliberate policy of caution with regards to safety of funds deployed in their 
products and services.

The supportive role of commercial credit in the Region must target the thrust areas in the primary 
and the secondary sectors. There is a need to enhance income surplus and savings in the vast primary 

Development Banking in the North East :

149



Development Banking in the North East :

sector constituting more than 75% of the workforce. This will in turn stimulate the secondary sector and 
promote commensurate growth in the processing, manufacturing and related activities. The Small & 
Medium Enterprises (SME) sector, by and large, constitute the secondary market, where support from 
development agencies need to be more imaginative than routine. The MSME sector constitutes around 
95% of the industrial units in the NE states and remains the prime driver of the Regions industrial 
growth. Moreover, 90 % of the MSME sector consists of first generation entrepreneurs. Apart from 
credit, in the SSI/SME sector what is also urgently required is promoting entrepreneurial culture, 
technical training, assistance and escort service. Upgradation of inherited skills/ traditional methods 
of process and production, access to new technology options, assured, provision of marketing support 
and encouraging research and development are important areas where the dominant role, direct or 
catalytic, expected to be played by the Financial Institutions and Commercial Banks, in collaboration 
with the Government departments/ agencies, cannot be over emphasized. Even on a limited scale a 
breakthrough is possible, if as a matter of policy, pilot projects are undertaken and concerted efforts 
made, among other things, to develop viable and replicable models based on the resources of North-
east, with participation of the people and their traditional institutions. In fine, the role, function and 
effectiveness of financial institutions will be largely determined by the extent and nature of deviations 
they would be capable of making in the given economic scenario in the Region. More so  now in the 
post pandemic scenario. 
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Cloud Kitchen is an emerging concept in todays context. Cloud Kitchen is normally defined as 
restaurants where one can get food by ordering it through online apps, but one cannot walk into 
to dine. In other words they donot have physical walk in spaces. Unlike the giant aggregators 

like Food Panda, Zomato, Swiggy etc. currently operating in the food space, the Cloud Kitchen is a 
physical restaurant   having central kitchen as the hub and  food is delivered at the doorstep through 
spokes means the delivery system. In the model that we are proposing, it is neither entirely a Cloud 
Kitchen nor an Restaurant Aggregator. But, it is a hybrid of both. Let us examine how a hybrid model 
will suit the Guwahatians in the present context.

In the present scenario people are getting so busy day by day, they have to travel a lot between their 
home and workplace in the midst of heavy traffic that getting involved in day to day cooking is fast 
becoming monotonous as well as arduous. In most cases we find the families to be nuclear with the 
adults going out to work places to earn the breads for their families. In contrary to these families, some 
of the families are found to be consisted of the aged parents with their children staying away for their 
professional engagement. To add to these, professional domestic cooks in Guwahati are becoming very 
expensive. Moreover, people nowadays are becoming more and more health conscious and  they prefer 
to have healthy, organic and wholesome food on a daily basis.

Guwahati is very fast becoming the industrial, tourist and administrative hub of North East India. 
Many enterprises and offices are coming up in government and corporate sector. As a result Guwahati 
is witnessing a rapid growth in the population in terms of working professionals in various sectors. 
Hostels, paying guest accommodations, rented accommodation by this cross section of people is 
growing in numbers every day. As a result requirement of eateries for day to day meal is increasing 
tremendously. Guwahati has witnessed the never before growth of ostentatiously impressive restaurants 
serving multiple cuisines at a price not affordable by common people and even if it is affordable by 
some, it cannot be made a part of their day to day life due to obvious reasons. In a growing city like 
Guwahati there always remains a space for this kind of upmarket restaurants. The eateries that I am 
conceptualizing  are no way a competitor to these restaurants. In contrary to these upmarket restaurants 
Guwahati has a mushroom growth of fast food restaurants run by some entrepreneurs, small way side 
eateries and itinerant marginal food vendors. These food outlets have following deficiencies in common 

•	 Very unhygienic way of preparing food.
•	 No quality is maintained in terms of food and its presentation
•	 Used plates and other utensils are washed in a very unhygienic way
•	 Nutritional value wise the quality of food and menu items does not suit one to have the food on 

regular basis. In other words it is far from being homely
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•	 No control of concerned authority on these food outlets. In most cases they are run occupying 
the footpath causing inconvenience to the pedestrians.

In view of the above and to cater to the basic requirements and aspirations of present day citizens, 

Guwahati has a tremendous scope for food outlets having the following edges over the outlets mentioned 
above –

•	 Decent, hygienic ambiance
•	 Fast Services as nobody can afford to waste time waiting for his food to be served. The system 

should support both on-line and off-line food delivery.
•	 Food quality satisfying taste buds, health and pocket. In other words a tasteful and hygienic food 

at an affordable price
•	 A decent, clean wash room specially for the ladies .
•	 A satisfactory feedback system and quality assurance.

Exclusive characteristics of Proposed Farm to Plate food outlets -

Commercial angles –

1. Since it will be operated in the hub and spoke model, it will be under a single brand entity. Brand 
promotions and other marketing activities would be done centrally making it more visible to the 
public at a negligible budget to the individual outlets.

2. Housekeeping, quality assurance, customer support will be made a integral part of the model so 
that customers from all strata of the society become loyal to the brand.

3. Entire business process will be supported by a cloud based IT system where on the customers 
side it will be covered by a mobile app.

4. Menu will be designed in such a manner that food become healthy, homely, hygienic and 
authentic in nature.

Social Angle –

1. Entire project is entrepreneurship development mission.

2. It will change the economic standard of marginal business owners.

3. It will boost the economy of the state govt. in terms of tax collected which otherwise is waste for 
the govt.

4. It will bring our ethnic food items to the mainstream menu of city dwellers. It will encourage the 
farmers to produce more ethnic and organic products.
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GrAPHICAL rEPrESENTATION OF THE OVErALL PrOJECT

1.0 Integration and Management of  Supply Chain for the Central Kitchen at the Hub  -

The success of this project is hugely dependant on seamless supply chain management at the hub. 
Assam being naturally rich in its agricultural and other natural resources, a direct procurement from 
the farmers will only make the project viable for the entities involved. It will also help in boosting up 
our rural economy. Self help groups may be empowered to do the cultivation with proper guidance 
from the agriculture and related departments so that appropriate technology is adopted for producing 
organically rich products at a feasible cost and pass on the products down the supply chain. A graphical 
representation is depicted below for the supply chain management which is self explanatory –

1.0
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2. 0 Central Preparation of Food in the Hub

The hub will prepare the food centrally for the entire food chain. Depending upon demand and 
requirement there may be few satellite kitchens, but here we wil discuss aboit the central kitchen at the 
hub. The prepared and delivered food items to the spoke will be fully cooked or semi cooked as per the 
menu plan. The operations of the hub will be run by a set of experienced and resourceful entrepreneurs. 
Starting from dieticians, nutritionists, culinary specialists, supply chain manager to quality assurance 
team - all concerned in the exhaustive life cycle will work in tandem to operate the Central Kitchen. This 
Central Kitchen will supply the requisite dishes as per the ordered quantity in a cooked or semi cooked 
form to the outlets through the Logistics system. Preparing the food centrally at the hub will have the 
following advantages over the conventional system –

•	 Since the raw materials are contemplated to be garnered from  locally available resources, 
preparation of food could be done at a much lower price.

•	 Quality, hygiene and nutritional value would be easily maintained across all the outlets in the 
chain.

•	 The food items supplied at a much lower rate to the outlets. The outlets as a result would be able 
to pass on the benefit to the consumers.

To make the entire venture a feasible one, initial target  should be to develop 100 outlets over a period 
of 1 year. These outlets will be an individual profit center owned by selected, trained and hand held 
entrepreneurs. These entrepreneurs will invest in hiring the space and develop it as per quality and 
management   guidelines, infrastructure and manpower. They have to pay at actual for the service 
rendered by Logistics and the Central Kitchen at the  hub without any investment.

3.0 Logistic and Support System -

Here all entities will be developed as entrepreneurship venture who will invest their portion. Therefore 
this contribution may be considered as promoter’s contribution. These entities will include –

•	 Third party vendor who will provide the carriage. Carriage of raw material from field and other suppliers 
and cooked food items from hub to spoke. Here our youth who are entering into  the business of freight 
and transportation through light vehicles may be encouraged to join the network. They will form one of 
the profit centres in the entire project.

•	 Housekeeping & Cleaning service providers who will have their own manpower and washing and cleaning 
equipment. These service providers again will  form one of the profit centres in the entire project.

•	 Quality Assurance service providers will invest in having their own system in place who will act as a 
third party agency to monitor the quality and review consumers feedback. This team will  form one of 
the profit centres in the entire project.

•	 To make the entire venture a feasible one, initial target  should be to develop 100 outlets over a period 
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of 1 year. These outlets will be an individual profit center owned by selected, trained and hand held 
entrepreneurs. These entrepreneurs will invest in hiring the space and develop it as per quality and 
management   guidelines, infrastructure and manpower. They have to pay at actual for the service 
rendered by Logistics and the Central Kitchen at the  hub without any investment.

3.0 Logistic and Support System -

	x Here all entities will be developed as entrepreneurship venture who will invest their portion. Therefore 
this contribution may be considered as promoter’s contribution. These entities will include –

	x Third party vendor who will provide the carriage. Carriage of raw material from field and other suppliers 
and cooked food items from hub to spoke. Here our youth who are entering into  the business of freight 
and transportation through light vehicles may be encouraged to join the network. They will form one of 
the profit centres in the entire project.

2.0

3.0



•	 Housekeeping & Cleaning service providers who will have their own manpower and washing and cleaning 
equipment. These service providers again will  form one of the profit centres in the entire project.

•	 Quality Assurance service providers will invest in having their own system in place who will act as a 
third party agency to monitor the quality and review consumers feedback. This team will  form one of 
the profit centres in the entire project.

4.0  THE PrOSPECTIVE DIVErSED CUSTOMEr BASE. 

In the following figure we show the prospective customer base which is self explanatory. Here none of 
the customers will be served directly by the hub. All the customers will be addressed through the spokes 
only.
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While in Jadavpur University there was ample scope to go through wall magazine as well as 
little magazine. Culture of little magazine and wall magazine was very praise-worthy inside 
and outside Jadavpur University campus. Renowned professors, UG and PG students, 

budding writers wrote with same vigour for these. Wall magazines carrying artistic presentation, 
portray of present scenario, poems, very short stories, small essays, cartoons etc could captivate readers 
easily. In the local trains of West Bengal, little magazine vendors could attract passengers with their 
poetic approach and thought provoking advertisement. In spite of widely circulated magazines and 
other periodicals in West Bengal, wall magazines and little magazines could play their role with a 
different degree of acceptability among readers. Literary creativity flourishes and culture transforms 
with the contribution of writers belonging to different categories. The different publications also do the 
needful in giving literature and culture a complete shape. During sixties of last century, Pramath Nath 
Bishi was a popular columnist in West Bengal. His nick name was Pra-Na-Bi. Probably he told that the 
importance of lamp and candle cannot be denied even in presence of the Sun and the Moon. Similarly the 
contribution of many lesser known writers could never be ignored in Bengali just because of presence of 
literary big guns like Rabindra Nath and Sarat Chandra. For benefit of society at large, literary activities 
should be extended and be rooted into masses. During our days in Jadavpur University there was a little 
magazine” Synchro” published from Electrical Engineering department. Not only students but teachers 
also contributed creative items to this. 

Normally little magazines are by the little known writers. These provide platform to them for 
experimentation and practice. These are published by small press, with little fund and profit is far cry. 
During 1840-44 Ralph Waldo Emerson edited a little magazine- “The Dial”- which behaved like a starter 
of this type. In 1912 “Poets” was brought to light. It was edited by Harriet Monroe. Then” The Masses”, 
” The New Masses” etc served the purpose.

During nineteen eighties there was a culture of wall magazine and little magazine in Assam too. Almost 
all the colleges took part in such activities. Here also the history originated long back. In 1950, there was 
a culture of hand written magazines. Late Ajit Kumar Sarmah, Ex- MP, once wrote how they published 
hand written magazines like “Senehi” while student in Jorhat Govt Boys’ School. His companions 
were Birendra Kr Bhattacharyya, Kumud Khound, and Rajen Hazarika etc. Both Ajit Kumar Sarmah 
and Birendra Kr Bhattacharyya later became famous as politician and writer respectively. Ajit Kumar 
Sarmah opined that because of shyness and introvert nature many aspiring students could not send 
their write-ups to papers and periodicals. Cold response of editors also made them down. Moreover the 
number of papers and periodicals was very limited. The little magazines provided platform to those who 
aligned towards literature silently. Some students of Jorhat Govt Boys’ School published hand written 
daily “Hot News” in 1938 with late Joti Narayan Sharma as editor. Such activity was not for criticism 
but only for inspiration as this acknowledged creativity irrespective of standard. What should have been 
done by well known editors was tried by literature loving students.
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In an article published in New York Times, Stephen Bert wrote that little magazines can flourish only if 
these can give stress in newer ideas, can create their own community and can do what existing periodicals 
cannot. These should deal in thought provoking literature and simultaneously be the spokesman of 
society. It should back up cultural or political agitation raised by the society. Marathi Little magazines 
were pioneer in India. Dalit literature also contributed in this regard. During nineteen fifties Dilip Chitre, 
Arun Kolatkar etc formed a group in Maharastra and published “Sabda” using cyclostyle machine. After 
1960, little magazines were published from many states. This movement became popular among literary 
mass. In Bengali, “Kallol” played a vital role since 1930 for promotion of literature and culture. Kazi 
Nazrul Islam, Achintya Sengupta, Premendra Mitra etc were eminent members of Kallol group. From 
1953, “Kirtibas” carried the flame in Calcutta under the able leadership of Sunil Gongopadhyay, Shakti 
Chattopadhyay etc. Over and above these, many little magazines were in circulation from time to time 
among different groups helping those who were interested in literary activities but shy, introvert and did 
not hanker after fame. Such little magazines were without any commercial agenda.

In Britain many literary big guns of later era started their literary career in little magazines. Poets like T 
S Eliot, Robert Frost, Ezra Pound, and Edger Lee Masters initially wrote in “Poets”. History shows how 
numerous literary giants were associated with such magazines. In his widely read book “The Liberal 
Imagination”, famous critic Lionil Trilling wrote” Chaucer wrote for a small court group. Milton was 
content that his audience be few, although he insisted that it be fit....But the best literature overflows its 
usual narrow bounds and reaches a large mass of people” 

During nineteen eighties wall magazine culture also was popular in Assam. In front of college auditorium, 
college canteen, bus station, libraries and other public places, wall magazines were displayed. Many little 
magazines were published from various towns during Assam agitation. Some of these were short lived 
and some others served for long. “Panthapadop” published from Guwahati provided platform to many 
budding poets, some of whom became eminent poets during later years. Though life of little magazines 
is short in general, but new appearances make way in new form and new group with different aims 
and objectives. With the coming up of internet presently E-magazines are taking shape. These are also 
contributing in new modes for development of art, culture and literature. On many occasions literature 
carried by established periodicals may not last longer. On the contrary write ups in little magazines 
sometimes may go beyond barrier of time. Moreover it is urge for creativity which brings little magazines 
to light. There is no motive either for economical gain or for publicity hype. As such the group members 
associated with publication of little magazines are selfless souls with a different degree of commitment 
which gives them joy of life and benefits to society.
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Photo Credit : Manijyoti Baruah
161



162

Photo Credit : Manijyoti Baruah



163

Agriculture Post COVID-19 :
 Managing the Aftermath

Authored by : Sidhartha Bora

 

Agriculture post COVID-19 :

About the Author :

Siddhartha Bora is the founder and Managing Director of AgSpert Technologies Pvt. Ltd, one of the premier 
startups from North-east India that is bringing data driven technologies to the landscape of small farms. 
Before AgSpert, Siddhartha worked as a Research Officer for Indian Council of Agricultural Research (ICAR) 
and holds a Masters of Technology in Manufacturing Engineering from NIT-Silchar.

Photo Credit : Manijyoti Baruah



The world is suddenly struggling with one of the biggest crisis of modern history, be it sociologically 
or economically, with most inter-state transactions coming to an abrupt halt globally. The 
current state of affairs in agriculture with COVID-19 news constantly in the developing to reach 

staggering numbers every day, it seems, the biggest challenge right now is that of the unknown.

With most government mandates revolving around social distancing exercises, how exactly do farmers 
manage the call for farm productivity if they can’t go to their farm itself? What if workers at a farm fall 
ill and require quarantine, cutting off timely intervention? Obviously, caring for fellow humans is top 
priority, but like many prominent economists have mentioned throughout history, ‘agriculture should 
wait for no one’. 

Thoughts of remotely managing farms are haunting practically everyone in the agri-value chain, 
pushing agri-business managers to the center of the stage to ensure farm productivity is not affected to 
the verge of a collapse. It makes one wonder if we’ll hear a lot more about artificial intelligence, drones 
and predictive softwares that reduces human intervention and effort across operational management of 
in-farm activities when things begin to settle down. After an unprecedented year like this, the answer 
seems like a resounding yes.

It is very obvious to think of managing a farm without any farm personnel as straight up derived from 
a sci-fi movie where every small decision is robotic data driven. However it is neither that simple 
nor is every intended user ready for such drastic interventions. It is however encouraging to see the 
growing popularity and acceptance rates of smart farming though remote access technologies among 
agri-stakeholders at various micro-levels. These ranges from high-intensity labour activities like crop 
planting & spraying being replaced by smart robots and drones, remote irrigation of crops with a smart 
phone apps to tacky (and exciting!) activities like using drones to herd sheep and monitor cattle.

A technology module gaining a lot of popularity is cloud-based field information which is live and 
accessible 24X7, collected by swarms of solar-powered field deployed sensors. Such sensor modules, 
commonly known as weather stations and insect smart traps can be placed to map soil nutrition levels, 
pest outbreaks and provide localized spray outlooks. Drone imagery superimposed with map data 
generated can pinpoint exact regions of scouting and intervention without having to manual reach out 
to the crops. 

Speaking of drones a.k.a unmanned aerial vehicles (UAVs), there has been enough hype and skepticism 
built around their applications in various crop stages, vis-à-vis the positive as well as negative impacts 
it could bring. Nevertheless, it has been established that the efficiency and cost cutting that unmanned 
aerial systems (UAS, which is a more of a sophisticated full stack technology for drones) bring to plate 
far outweighs the technical challenges of implementing them. Drones today are widely used by large 
cultivators of plantation farms, orchards and vineyards of U.S.A, Europe and Australia for smart and fast 
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scouting, image based farm/plot health analysis, seed dispersing and spraying to name among a few very 
tiring and labour intensive farm tasks which now are much efficiently managed with minimal labour.
Remote post-harvest quality management, which includes a tiresome sequence of labour intensive 
operations like grading, sorting and storage quality maintenance is already a popular practice among 
agri-commodity supply chain businesses that use sensors and actuators to keep produce at optimum 
conditions for longer shelf life of perishables. As adoption and maintenance cost of such technologies 
have reduced substantially over the years, more small farmers are likely to be inclined to do so too. 
Another potential technology stack for improving connectivity and data transmission is through radio 
and telemetry; especially in regions of poor to no internet connectivity.

With the possibility that personal contact will continue to be restricted for weeks to come, including 
critical farming windows, deep technology is clearly emerging as a partial savior and definitely becoming 
more efficient with wider acceptance rates. Could farmers get used to this kind of interaction and change 
how in-farm operations are managed in seasons to come? Time will tell.

About AgSpert Technologies (P) Ltd:

AgSpert is an agri-tech startup that specializes in building complex artificial intelligence models to help 
farms overcome unpredictability and achieve productivity in a non-destructive way. They were recently 
featured in “The Assam Tribune” for application of drones and smart sensor networks in Assam. They 
also recently launched the Beta version of their A.I powered farming assistance mobile app for farmers to 
optimize climate-smart farm management and virtually connect with authentic end to end stakeholders 
of agricultural value-chain.
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OAS Technology for Arsenic Mitigation in NE 

Arsenic poisoning in the drinking water is one of the major concerns of almost all North East states and 
particularly for the State Assam. 24 out of 33 districts of Assam are badly affected with Arsenic in 
drinking water. There are many habitats in other North-East states badly affected with Arsenic. 
Providing Pure, Safe and Healthy drinking water to all citizens is one of the priorities of both central and 
state Government.  

To accelerate the process to provide ‘Arsenic Free Safe Drinking Water’ to the people living in the 
habitats affected with arsenic poisoning, state is scheduled to implement mini drinking water schemes 
in association with NECTAR (North East Centre for Technology Implementation and Reach). State 
Innovation and Transformation Ayog (SITA), Govt. of Assam has taken an initiative with NECTAR under 
department of Science and Technology Govt. of India and decided to implement few of this technology 
in school, colleges etc. mostly affected places as a pilot project. This proposed indigenous technology 
has been developed at IIT Kharagpur and the Arsenic Mitigation work has already been successfully 
implemented in few places of Jharkhand, Bengal, Bihar and U.P. 

 

 
Arsenic poisoning in the drinking water is one of the major concerns of the 
State. There are many habitats in North-East states badly affected with Arsenic. 
In Assam itself, Arsenic has been detected in 24 of the 33 districts in the state. 
Long term consumption of Arsenic poisoned water causes cancer. The Arsenic 
contamination level in the ground water is increasing year by year.

Providing Pure, Safe & Healthy drinking water to the people is one of the priority 
of state Government. To accelerate the process to provide ‘Arsenic Free Safe 
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Drinking Water’ to the people living in the habitats affected with arsenic poisoning, state is scheduled 
to implement mini drinking water schemes in association with NECTAR (North East Centre

for Technology Implementation and Reach).

This proposed indigenous technology has been developed at IIT Kharagpur, with the research supported 
by the ‘Water Mission’ of Department of Science & Technology (DST),

Govt. of India. This treated laterite based Arsenic removal media is an indigenous technology with 
novelties like, Long-Life, Environment-Friendly etc.

NGT has imposed a ban on RO based water purifiers for habitats having TDS level less than 500. 
RO purifiers are not able to remove arsenic efficiently and also makes water unhealthy for drinking 
purpose. At this point of time, emergence of OáS technology is very beneficial.

Using this technology, Arsenic Mitigation work has already started in Jharkhand, Bengal, Bihar & U.P. 
The company (VAS Bros. Enterprises Private Limited) is registered in GeM portal in a special category 
where tender process is not required for Govt. procurement, Govt. departments need to provide the 
PAC certificate for the procurement.

In Jharkhand, Arsenic poisoning has been reported in number of habitats in Sahibganj district. Setting-
up Arsenic Treatment Plant to provide safe drinking water is in progress. Out of 7 majorly hit habitat, in 
5 habitats of Sahibganj district, arsenic treatment plant was set-up and functional. The affected habitats 
are been taken from C17 & F-18 list of water quality from Jal Shakti Mantralay. The fund for this work 
order was provided by NRDWP.

The capacity of the Arsenic Treatment Plant installed is of 16 KL/Day, which is meant to cater 
approximately 1000 households in every habitat.
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ÂõîÇÂ÷±ò ü÷ûþîÂ 
ßÔÁÂó±Âõ11 

›¶±üÑ¿áßÁîÂ±
÷¿íËæÃÉ±¿îÂ Âõ1n¸»±

“1ü1±æÃ ÎÂõæÃÂõ1n¸»±ý×ÃÃ òßÁûþ ¿ßÁ Õ±1n¸ ÎîÂÝÒ1 ßÁ±ËÂóý×ÃÃ Âõ± ÎòËùËà ¿ßÁ, îÂ±ßÁ ÆßÁ Âõ± Îù¿à Õ™L ßÁ¿1Âõ Îò±»±¿1¼ 74 ÂõåÃ1 ÂõûþüÍùËßÁ æÃÏûþ±ý×ÃÃ ï±¿ßÁ, Ûý×ÃÃ öÓÂ-
öÂ±1™¦îÂ ÎîÂÝÒ ¿û ÎðÃ¿àËù, ¿ßÁ q¿òËù Õ±1n¸ ÎêÂ¿ßÁ-ÂõÅ¿æÃ ¿û ¿úßÁ¿ò Âó±Ëù, îÂ±ËßÁý×ÃÃ ÎîÂÝÒ ÎäÂ±îÂ±ùîÂ ñ±ò Î÷ù±¿ðÃ Î÷¿ù Æï á’ù¼ ÕßÁù Îù¿àËûþý×ÃÃ Û1± ò±ý×ÃÃ, 
îÂ±1 üÒäÂ Âõ± ¿Âõñ¸±Ëò± ¿Âõ¿Âõñ ü±¿ýÃÃîÂÉ1 ÎîÂ±÷îÂ öÂ1±ý×ÃÃ Âõ±¿g-ßÅÁ¿g Õ±÷±Íù ÛËòßÅÁ»±öÂ±Ë» Õ±ËéÂ±÷ËéÂ±ßÁ±¿1 Õ±1n¸ Õ±åÅÃîÂÏûþ±ÍßÁ ÕÒ±¿1 Æï ÆáËåÃ Îû îÂ±ßÁ öÂ±Ë»-
öÂ¿M�ÃË1 âÅ1±ý×ÃÃ Õ±¿ò æÃ÷± ýÃÃ±ËîÂË1 Î÷¿ù Õ±÷±1 öÂ±ø¸±-ü±¿ýÃÃîÂÉ1 ßÁêÂûþÏîÂùÏîÂ ¿üÒ¿äÂËýÃÃ ÷±Ëï±ò ¿ðÃÂõ ù±Ëá¼ ¿üÒ¿äÂÂõ æÃ±¿òËùý×ÃÃ îÂ±1 Âó1±ý×ÃÃ öÂ1 öÂ1 ÆßÁ ÎÂó±ËßÁ 
à±Âõ Îò±»±1±, ÎùË1ù± Âó¿1Âõ Îò±»±1± Õ±1n¸ ¿êÂ¿ýÃÃ1± ù±¿áÂõ Îò±»±1± ßÁêÂÏûþ± á¿æÃ, ùýÃÃÂóýÃÃÍßÁ Âõ±¿ìÂÿ Õ±¿ýÃÃÂõ Õ±1n¸ ÷ò áËùý×ÃÃ Õ±ÂóÅ¿ò Õ±ËÂó±ò±1 Õ±ðÃúÇË1 äÂËýÃÃ±»± 
ü±¿ýÃÃîÂÉ1 Âóï±1îÂ Îüý×ÃÃËÂõ±1 á¿åÃ á¿åÃÍßÁ 1n¸ý×ÃÃÃ ¿ðÃÂõ Âó±¿1Âõ¼ ¿ðÃËùý×ÃÃ ÎðÃ¿àÂõ- Õ±ËÂóò±1 ÝäÂ1äÅÂÂõÅ1Ïûþ± ÎðÃú1 öÂ±ý×ÃÃ-ßÁßÁ±ý×ÃÃ, Âõ±ý×ÃÃ-öÂòÏ Õ±1n¸ ¿òùáîÂÏûþ±ù Õ±ùýÃÃÏ-
ðÅÃùýÃÃÏ1 Õ±áîÂ Õ±1n¸ ÷ý×ÃÃ-ü1n¸ öÂ±Âõ Æù äÂµÅ»± Âó¿1 Âõ± æÒÃûþ Âó¿1 ï±¿ßÁÂõ Îòù±¿áÂõ¼”

ÎÂõíÅñ1 ú÷Ç±
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Reimagining Higher Education : 
Shaping the Future

                              Authored By : Dr. Mridul Hazarika
(former Vice chancellor Gauhti University)

The Article was recently published in The Sentinel

The education system in ancient India evolved over a long period starting from the days of Rig 
Veda. Uniqueness of the ancient Indian education was its focus on the holistic development 
of individuals for a healthy mind and body. Thus, education in India has a heritage of being 

pragmatic and complementary to life. The spirit and value of ancient education to impart holistic 
development continued for a long time and this was to a great extent maintained in the pre-colonial 
period. Changes from the beginning of the colonial period to contemporary learning were many.

The advent of COVID 19 pandemic caught us unaware leading to disruption in the teaching-learning 
process. An unusual situation arising out of this pandemic has put the learners in a state of confusion 
for their future. The pandemic has significantly disrupted the higher education sector as well, which 
is a critical determinant of a country’s economic future. The bigger concern, however, on everybody’s 
mind is the effect of the disease on the Day to Day Academic Work/Studies and the Psychological 
Impact on the Teachers and the students as well. 

 We are fortunate to see the digital revolution having impact on the economy, institution, and societal 
structure. This digital revolution made people to re-imagine their life to live and learn. This change is 
significant in shaping the human mind to adapt to rapid changes.

Future of teaching-learning depends to a great extent on how we ensure the presence of quality assurance 
mechanism during progressive shift from to digital mode. The challenge becomes even greater for 
the reason that students at present expect the learning process to fit their interests and lifestyle. The 
established system of education would anyway lose relevance to a great extent even if the pandemic did 
not emerge. New education policy (NEP) tried to bring relevance.  The present challenge only came as 
an opportunity to rejuvenate the traditional system. This opportunity should be utilised to work out a 
new structure which will reshape the traditional structure of teaching-learning with greater emphasis 
on network and relationship mode without diluting the quality with a learner-centric approach

Another challenge is how we make the new structure more responsive. It is the outcome which will decide 
the level of success of a new structure which is not only responsive but would also ensure conforming 
to the lifestyle and interest of students and would provide scope for a deeper understanding of the 
subject. However, unlike the rich and advanced countries, our country is enmeshed with the issue of 
vast inequality in accessibility to various resources and infrastructure, therefore, we as a country would 
have to draw upon much more innovative strategies. Understanding of social & emotional health along 
with new tools and practices can create a better learning environment. NEP has tried to intervene on 
many of these issues.  Assam need separately address many of these issues for obvious reasons.

Artificial intelligence and machine learning application will penetrate much faster than expected with 
greater role of digital technology in teaching and learning. Such a technological emergence is likely to replace 
many of the full-time jobs, a situation which leaves very little scope but to evolve and innovate in ways that one 
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does not become redundant.  compelling to re-imagine our approach to education to make it career ready.
The complacency of teaching community has led to static outdated content which covers a substantial 
portion of syllabi.  Is it not the responsibility of the teaching community to respond to the changes 
much faster? Response to the scientific and social changes should be visible in the content at the right 
time. 

Further, it is observed that the present approach to education is oriented towards reproduction of a 
series of facts and information, making it examination centric which hardly provides scope for judging 
the potential of students, their imagination, and creativity. Innovation in the examination system is 
necessary which will drive learners to construct knowledge rather than reproduce information. The 
process of teaching-learning only makes imitators and followers. We need a system that will create 
innovators and leaders. Constructivism theory has been gaining acceptance slowly. Teachers need to be 
adequately trained for this theory to understand and adopt. Teachers need to be facilitators for students 
to construct knowledge.  

Previous experiences can help us to perceive a new world. Industrial revolution changed the way we 
live forever, then came the technological revolution, and now at this point we are at the edge of artificial 
intelligence revolution. Everything depends on how we drive the teaching-learning process. We live 
in a technology-society interface, hence, our learning, our outreach, our programs, our policies, our 
plans need to constantly adapt to the changing dynamics of the interface, more so for the upcoming 
generation.

Multi skilling can only fill the void created in the employment market for various reasons. Digital mode, 
no doubt can handle a greater volume of content but at the cost of attention and focus. We need to create 
leaders for the future. ‘Leadership is a process of social influence which maximizes efforts of others 
towards the achievement of a greater good. To influence, we need a deeper understanding and longer 
focus on issues of greater interest which digital environment does not facilitate. 

We have to accept that we have little option to be away from digital intervention. Hence the entire 
approach for a new teaching-learning structure (platform) based on innovation is needed to integrate 
traditional response mode with digital mode. We need to realise that response in face to face teaching-
learning process plays an important role in deeper understanding of a subject. Proper blending of face-
to-face TL with digital counterpart will be very effective for achieving the intended outcome

Innovation is an exhaustive process. There should be permanent innovation groups at institutional and 
state levels to continuously upgrade systems including an effort to perfect the integration process.

The evaluation process should be such that a student has to think more to answer than reproducing 
from the text. The evaluation process should ensure the assessment for all cognitive levels of learning. 
Students should have the liberty to present new ideas contradicting existing theory. There should be 
answer options carrying different scores. This process should start at the postgraduate level where the 
number of students is not large. .

Irrelevant theories should be eliminated from the syllabus.

Senior-level teaching positions like Professors should be tenure based to remove complacency. 
It is important to identify skill sets suitable for each student to develop multi-skill ability. A deeper 
understanding of the subject should be encouraged by unique models involving practical exposure and 
curiosity-driven programme linked to nature and real life.
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Stimulating Post-COVID State Economy :
The SITA Reports

                                                                                         Authored by : Ajit Patowary

Stimulating post-COVID State economy The SITA Reports

About the Author :

Ajit Patowary is a Guwahati-based senior journalist. He worked for The Assam Tribune as a Staff Reporter for about 
three decades. He retired from The Assam Tribune in September last year. Earlier, he worked as a freelance journalist 
for more than a decade and worked for the now-defunct The Assam Express for a brief stint.  He reports on almost all 
issues concerning our society like environment, development, politics, history, archaeology, etc.



The history of economic planning in India has a long chapter of popular aspirations. It has a 
connection with the freedom struggle of the country too. During the freedom struggle, a reali-
zation gradually started dawning on the Indian intelligentsia that reconstruction of the Indian 

economy is a must to keep the flag of sovereignty fluttering. And that requires smart planning, and, to 
facilitate this, some institutional mechanism must be there.

In 1934, legendary engineer M Visveswaraya published his book A Planned Economy for India, which 
had influenced the Indian freedom fighters immensely. Four years later, Netaji Subhas Chandra Bose set 
up the National Planning Committee. After six years, in 1944, the Bombay Plan was propounded by a 
group of eminent industrialists, who included J R D Tata and G D Birla. This group also laid emphasis 
on a planned economy.

However, the first time the term Planning Commission was used when in the end part of 1946, the 
Hindu Mahasabha suggested appointment of a Planning Commission. The discourse at various levels 
continued until 1950, in which year, the Planning Commission came about on March 15. This Com-
mission was responsible for the preparation of the five year plans of the country. In August 2014, it 
was announced by Prime Minister Narendra Damodar Modi that the Planning Commission would be 
replaced by the Niti Aayog.  Following this, the National Institution for Transforming India, or the Niti 
Aayog, was formed as per the decision of the Union Cabinet on January 1, 2015, as the premier policy 
‘Think Tank’ of the Government of India, for providing both directional and policy inputs. It also pro-
vides relevant technical advice to the Union and the State Governments, besides designing strategic and 
long term policies and programmes for the Union Government.

SITA: In Assam, the State Innovation and Transformation Aayog (SITA) was set up by the State Gov-
ernment on November 28, 2016, in line with the NITI Aayog, to replace the State Planning Board. SITA 
is sincerely trying to fulfill its mandates fixed by the State Cabinet on November 11, 2016.  One of its 
mandates is, “iv. To advise/guide the State Government on development priorities and needs as well as 
suggest policy guidelines on (a) identifying these priorities and (b) coordinating with all departments 
of the State Government in implementing these priorities. In this connection, the State Innovation and 
Transformation Aayog should be guided by the Sustainable Development Goals and the vision for the 
State of Assam.”

As expected, SITA engaged itself in the search for the solutions to the tangles resulting from the virtual 
shutdown of economic activities during the COVID-19-induced lockdown period, in keeping with its 
mandates. It requisitioned also the services of the organisations like the Omeo Kumar Das Institute of 
Social Change and Development (OKDISCD) for the purpose. It came out with four reports on the 
required measures to stimulate the State economy in the post-lockdown period. One of them is linked 
with the economy in general, while the other three are linked with providing stimulus to industry and 
commerce, tea and agriculture & allied sectors in the post-lockdown period.

Stimulating post-COVID State economy The SITA Reports
184



State economy:  In its report on stimulating the State economy in gen-

eral, which was prepared in collaboration with the OKDISCD, the SITA 
suggested that the Government should instill a sense of confidence and 
assurance among the people at this moment of crisis and uncertainty 
resulting from the COVID-19-induced lockdown. This is needed to re-
store the normal web of circulation in the economy, it said.

In this report, it suggested raising a COVID-19 Response Fund, if nec-
essary, and also to approach the Reserve Bank of India urgently with a 
request to monetize the deficit arising out of the lockdown. The report 
made one important observation that the COVID-19-induced lock-
down has exposed many weaknesses and vulnerabilities ‘endogenous to 
the existing system’, which was not resilient enough to withstand such 
sudden and exogenous shocks.  

It said all policies to revive the economy should converge to three basic principles of avoiding duplicities 
and multiplicities, ushering in self-reliance in economic activities and building a systematic resilience. 
These steps are needed to withstand all ‘exogenous shocks’, like this lockdown, it maintained.

It suggested an urgent mapping of the money lying with any department unutilized, so that it could be 
sourced back to the Finance Department and utilized in the priority sectors having highest multiplier 
effect on the economy.

Relief should be spent from either the Chief Minister’s Relief Fund or Disaster Fund. The Corporate 
Social Responsibility (CSR) money of the corporate houses should be sourced to these funds through 
MoUs with the corporate houses, if necessary. Besides, Chief Minister’s Relief Fund should be brought 
under income tax benefits to encourage people to contribute to it, the report said.

It further suggested proper management of State’s public finance at this crisis time, maintaining that 
public finance has to strike a balance between expenditure cut and spending, sticking to the principle of 
expenditure rationalization, not reducing it.

Maintaining that there is an inherent urgency for overcoming the challenges presented by the 
COVID-19-related situation, the report suggested a series of very short run (one month), short run 
(three months) and a medium-term (six months) measures. The policies need to have a judicious mix 
of these measures, it said.

It also recommended policies to overcome the present situation along four verticals of relief, support, 
augmentation of resources and designing suitable institutional mechanisms. In principle, relief mea-
sures should be immediate, limited and well-targeted, that is --- taking the most vulnerable groups as 
the targets, for protecting them with special relief packages. Besides, it said support measures are neces-
sary and extremely critical to protect the income of various groups of people and sustain their economic 
activities in order to facilitate State economy’s recovery.

Industry: In the report on stimulating the industry and commerce sector, SITA suggested a cash grant 
of Rs 1,019 crore as seed money to restart operations of the unorganised enterprises, numbering around 
3.70 lakh, as a short-term solution. This amount may be transferred as one time direct benefit transfer 
(DBT) to revive this sector in the post-COVID-19 lockdown scenario. Moreover, the State Government 
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may consider providing working capital support worth Rs 1,057 crore, 
to 4,538 enterprises in the organised sector, it said.

This report was prepared in collaboration with Assam Chamber of 
Commerce, Confederation of Indian Industry, Federation of Indian 
Chambers of Commerce & Industry, Federation of Industry & Com-
merce of North Eastern Region and Indian Chamber of Commerce.

It further suggested that the total amount of industrial subsidies worth 
Rs 275 crore, pending under the North East Industrial and Investment 
Promotion Policy, or, North East Industrial Development Scheme 
(NEIIPP/NEIDS), against 936 claims, should be released in the short 
run to increase the working capital of the State’s industrial units. More-
over, for all regular banking accounts, the credit limits may be increased 
by at least 25 per cent to meet the extended cash cycle.

The State Government may also provide reasonable interest rate subvention on working capital loans 
for a period of nine months, starting from March, 2020, for the lockdown-impacted industries. Besides, 
to ensure immediate availability of working capital for selected enterprises, expeditious clearance of all 
pending receivables or approved entitlements like the industrial or NEIDS subsidies, besides the GST 
refunds, should be cleared to them at the earliest, it said.

For the MSMEs, it suggested tapered subsidies on electricity bills in the range of 75 per cent, 50 per cent 
and 25 per cent month-on-month for the next three months, besides, the waiver of power fixed charges 
for three months, starting from March, 2020, until their businesses resume full scale operation.

It suggested wage subsidies to the extent of 50 per cent of salary or wages to the industries, particularly 
in the manufacturing sector, for a period of four months, starting from April last. This will require a 
provision of around Rs 440 crore. The Government should also continue with enhancement of work-
ing capital limits, overdrafts at interest free rates for 12 months after lockdown and provide reasonable 
support for 100 per cent Employees Provident Fund Organisation (EPFO) contribution on behalf of the 
employer and employees for three months.

It also recommended steps to improve the industrial eco-system, introduction of a new pharma policy, 
in conjunction with the Ministry of AYUSH; focus on rural economy, among others, as medium-term 
strategies for the State’s post-lockdown industrial growth.

And as the long-term measures, it suggested, among others, a rural renewal mission to remodel and 
re-invigorate traditional agriculture in agribusiness, besides steps to attract FDIs, for renovating State’s 
economy.

Tea industry:  On the tea industry sector, its report said the State Government needs to develop an 
integrated marketing and promotion plan to promote the brand ‘Assam Tea.’ This will help in boosting 
tea consumption patterns in both domestic and international markets. As part of this plan, Assam Tea 
could be positioned as a special category tea compared to other tea brands. Health benefits of tea con-
sumption should also be highlighted as part of this strategy. This report was prepared in collaboration 
with ERNST & YOUNG LLP.

It said the Government could set up a special team to develop a strong brand strategy for Assam Tea 
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with fully laid out plans for branding and designing ‘that could be 
elemental to give the sector a fresh boost.’ But, the report said, “It is 
important not to commercialise tea and rather market it as premium 
beverage which could add value to future price realization.”

It further said the State Government may consider setting up an in-
dependent Assam Tea Plantations Regulatory Authority in the long 
run. Government may also consider maintaining a price stabiliza-
tion fund to manage price volatilities or any disruptive situations 
like the COVID-19 pandemic. The fund would maintain a corpus 
jointly contributed by the Government, growers, donors and fund-
ing agencies, with an aim at providing a cushion to growers in dis-
ruptive times.

With an objective of organising the small tea growers’ sector, study 

on benefits and effects of contract farming amongst the small tea 
growers may be explored by the State Government and the Tea Board, it said.

It also suggested that the tea industry may be allowed to consider voluntary wage deduction or defer-
ment or both to its employees to ensure liquidity for the forthcoming three to four months. But, it said 
tea workers should be made eligible to avail the benefits under the PM Garib Kalyan Yojana, PM Garib 
Kalyan Anna Yojana, PMJDY and PM Ujjwala Yojana, besides an additional one-time cash incentive of 
Rs 3000 per head.

Agriculture:  In its ‘Report on Agriculture & Allied Activities of Assam In the Backdrop of COVID 
19 Pandemic,’ it suggested formation of an agricultural task force immediately to develop sector and 
sub-sector wise agro-economy reviving plans, policies and programmes to mitigate the situation created 

by the COVID-19 lockdown.

Saying that State’s agriculture sector has incurred a loss worth a 
whopping amount of Rs 4061 crore, as per the projections made 
by the economists and in view of this serious development, the 
SITA has recommended that the State should approach the Cen-
tral Government for special permission to utilize part of the Non-
Lapsable Pool of Fund meant for the NE states, which is worth Rs 
5,000 crore now, to balance the loss incurred by the State’s agricul-
ture sector.

Besides, it said the loan taken by the farmers for their Rabi Crops 
last year, may be considered for waiving off since the amount is not 
likely to be substantial. This will ease out the economic stress on 
the farmers, who are reeling under capital inadequacy, and thus to 
help them in gearing up for the upcoming Kharif Crops. The State 

Government may also request for a moratorium or one-time waiver for the fees, interest and charges to 
be paid under the Assam Agribusiness and Rural Transformation Project (APART). So far, the Govern-
ment has paid an amount between Rs 135 crore and Rs 140 crore against such fees, interest etc under 
the APART.
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Now, the Government should also ensure proper monitoring and surveillance of the Autumn Rice, so 
that the farmers can harvest a bumper crop and thus get the much-needed economic relief. Together 
with this, all steps are to be taken on time to procure quality seed and other inputs for coming Kharif 
Crops and the funds available under the Central sector schemes like the Rashtriya Krishi Vikash Yojana 
(RKVY) may be used for the purpose with special approval from the Ministry concerned, it said.

Moreover, the insurance policies for crop, animal etc should be made mandatory since only a small 
percentage of farmers are covered under insurance policy as of now. This is needed to bring stability in 
farmers’ income against losses caused by crop failure and it would solve the debt cycle problem, which 
has been plaguing the farming community.

The non-functional cold storages may also be made functional within a reasonable time, not exceeding 
the length of Kharif season, and, the State should also attend to the issue of minimum support price, 
whenever necessary, even by modifying the State’s Agricultural Produce Market Committee (APMC) 
Act. Besides, with respect to agricultural produces, entire North East region must be considered as a 
one big market from a competitive advantage point of view. In order the leverage the benefits from the 
upcoming Act East Policy, agricultural commodity markets in the neighbouring countries need to be 
explored ‘through adequate Market Intelligence analysis,’ it said.

Again, it said preparations shall also be needed for coming Rabi season with cares taken of technology, 
planting materials, handling and processing of the produce, including their storage and marketing.

NB: The sub-headlines are proposed to make the contents under each of them distinct from those un-

der   the other sub-headlines. You may keep or remove them according to your display plan. In case you 
keep them please remove the brackets.

Again, the recommendations have been highlighted to attract the readers’ attention. Here also you are 
quite at liberty to keep them intact or present them as normal text.

You enjoy the editor’s liberty in all these respects. Thanks.)
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Assam Science Technology and Environment

Assam Science Technology and Environment 
Council (ASTEC) & Assam Energy Development 

Agency (AEDA) during COVID-19 Pandemic
Authored  By : Dr. Arup Misra

Image Source : Interet
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During the nationwide lockdown the Council has beenoperating on 3 basic platforms, mainly through 
online mode: 

yy ASTEC activities on behalf of parent Department of Science & Technology, Govt. of Assam
yy ASTEC acting as Resource Partner and Expert Guide to other Line Departments of Assam, and 
yy ASTEC acting with Strategic Partners in areas of Awareness and Preparedness. 

The Council has translated 8 posters of MyGov titled “Lockdown 2.0” into Assamese from English on 
the themes: 

•	 Commercial Services Allowed after April 20, 
•	 Industrial Establishments Allowed after April 20, 
•	 Cargo and Essential Services Allowed after April 20, 
•	 Financial and Social Services Allowed after April 20, 
•	 Public Utilities Allowed after April 20, 
•	 Guidelines for Public Spaces, 
•	 Guidelines for Work Spaces and 
•	 Guidelines for Hotspots 

Another set of 6 posters on Good Parenting was also translated in Assamese for consumption of the 
majority.

The Council has organized various programmes and 
competition during the lockdown phases: (i) State Level 
Article Writing Competition on COVID-19 and relevant 
issues for generating mass awareness and charting out a 
roadmap for the future with cash prizes worth about ₹6 
lakhs, (ii) “Climate Talks”, which is a two minute video 
speech completion in English and Assamese for school 
students of Assam on weather, climate change and its 
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impacts on biodiversity and agriculture, (iii) ENVIS Hub Assam 
conducted a webinar and an art competition to mark the Celebration 
of International Day for Biodiversity (iv) Climate Cell of the Council 
has supported SHUBHAM (an NGO from Barpeta) to conduct 
“Draw A Wildlife & Plant A Tree” competition to celebrate World 
Environment Day, 2020 wherein 1172 children between age group 
of 14-17 years participated and planted sapling from different parts 
of the nation, 

(v) another web meet on 
World Environment Day 
2020 theme “Time for 
Nature” and release of 
funds by Hon’ble Minister 
of S&T Sjt. KeshabMahanta to 20 different colleges of Assam 
at Sub-division level to set up College Environment and 
Climate Cell (vi) an animated one minute video on “Personal 
Safety for Public Awareness” in Assamese has been made and 
disseminated through social media platforms, (vii) another 
2 minute video on “increasing immunity, balanced diet and 
healthy lifestyle” in Assamese has been made and disseminated 
through social media platforms, (viii) preparation and 
distribution of Hand Sanitizers (as per WHO guidelines) for 
distribution among Department Official and other needy 

people, (ix) release of YouTube Channels of ENVIS Hub Assam and Climate Cell ASTEC to reach more 
and more people using digital platform, (x) launch of weekly “Expert Climate Talks” by Climate Cell in its 
YouTube channel to reach out to public on various issues of climate changes and its impacts in different 
sectors, (xi) Assam Remote Sensing Application Centre (ARSAC) extended support to Assam Society 
for Comprehensive Financial Management 
System (AC-CFMS), Department of Finance, 
Govt. of Assam with spatial layers of district 
boundaries of the state along with Circle, 
Block and Village boundaries for IT enabled 
Decision Support System and development of 
Dashboards using GIS based administrative 
layers to monitor COVID-19 related activity, 
(xii) ARSAC has also supported Assam 
Police in developing a web enabled interface 
for utilization by the officers to visualize the 
ground effort by police personnel for relief 
activity and other humanitarian measures, 
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(xiii) amid lockdown Patent Information 
Centre (PIC) of the Council has granted 
to Prof. ProdeepPhukan, Department of 
Chemistry, Gauhati University for his Patent 
Application No. 1160/KOL/2015 -“A Copper 
Catalyst for C-N and C-S Bond Forming 
Reactions and Process for its Manufacture”. 
Patent No.: 336241, Date of Grant: 
29/04/2020, (xiv) all the 219 Aryabhatta 
Science Centres (ASC) and 84 Science and 
Mathematics facilitators working in all 
the blocks of the state were provided with 

adequate publicity material on e-mail, WhatsApp produced 
by WHO, DST, ICMR etc. and translated into Assamese 
for generating awareness, measures to fight COVID-19. 
AEDA is presently implementing 8 MW Grid connected 
Rooftop Solar PV power in domestic sector with 70% 
subsidy from the Ministry of New and Renewable Energy, 
Govt. of India and Floating Solar Power plants (off-grid) in 
the state under State plan scheme, 10 such 10 kW floating 
solar plants will be installed shortly.
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Humility!

One human quality which got buried in the sand dunes of a competitive world, re-lives as the 
pandemic hits the world with a reality check!

Responsibility!

One chore that all human beings should abide by; responsibility towards the environment! 
The on-field experiences of working with the communities during times of crisis and disaster always 
leave behind trails of critical learning and harsh truth. Perhaps millions amidst the masses are unaware 
of the larger picture of this pandemic! But these times and experiences have changed several perceptions 
towards the reality of life. Recollecting an incident with 52 years old Kamala ‘baideo’ (Assamese for el-
der sister), who was struggling to fit the grocery kit into her blue jute bag during one of the relief-drives 
under the ‘SUPPORT DURING PANDEMIC’ activity. When offered help by one of the UNDP staff 
members, she gave a wide grin inside her yellow mask. Given the scorching sun and weight of the kit, 
help was offered to walk her till her ‘Chalu Dhaba’ (roadside eatery) where she narrated how she had to 
give up weaving 5 years ago, given the erratic market and low prices offered by the middlemen, and why 
she started the small eatery to support her family of four. With a half-smile, she explained how her stall 
has turned into a hangout zone for the young boys in the village as there has been a dearth of customers 
with people fearing the transmission of the virus. Taking a deep sigh, she gazed at the grocery kit and 
said, “This will suffice for a week. Hopefully things take a better turn by then”. 

And as she headed back home, she left behind an aura of resistance and a feeling of resilience!

The Resilience Building of communities around Guwahati Airport project, a CSR initiative of the Air-
ports Authority of India (AAI), implemented by UNDP, focusses on addressing certain vulnerabilities 
related to poor access to health services, lack of quality education, socio-economic variables, access to 
clean energy and community infrastructures, hence, envisioning sustainable and resilient communities 
around 15 villages across 3 Gram Panchayats located in Rani Development Block, Kamrup, Assam. 
The project primarily emphasises towards creating an enabling environment for sustainable economic 
and social development, with a special focus on women and children. The project also focusses on the 
localization of the SDGs through its activities, thereby nourishing the practice of building sustainable 
and resilient communities.

Support During Pandemic (SDP)

Bearing the torch of community resilience, UNDP in partnership with the Airports Authority of In-
dia, NER and 175 BN CRPF, Rani carried out extensive awareness and sensitization drives along with 
emergency food relief supply and psychosocial support to the vulnerable communities around Kamrup, 
Assam. Being implemented under the Resilience Building of communities around Guwahati Airport 
project, three parallel activities were operated under the SDP program:
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Basics During Pandemic (BDP)

“We are all confused! I feel it’s a foreign attack while my father thinks its karma! Coronavirus is the daily 
talk in our dining tables. But the basic precautions to be taken during this period, well nobody in the 
family is talking about it”

 y -Arriving Passenger

 y “We are taxi drivers sir! If we start focusing on social distancing, then our survival is at stake! We 
need regular passengers so that food is regularly cooked in my home!”

 y -Ganesh Chettri (Uber Driver) 

Understanding the need of immediate 
mass scale community sensitization, the 
SDP started-off with an awareness drive 
on prevention against the contagion, 
at the Lokpriya Gopinath Bordoloi In-
ternational Airport (LGBI), Guwahati 
from 19th to 23rd March 2020. With a 
team of paramedics, UNDP conducted 
one-to-one discussions with 931 indi-
viduals. Reaching-out to the arriving 
passengers, police and security per-
sonnel, housekeeping and maintenance 

staff, taxi drivers and other employees of LGBI Airport, the discussions primarily focused on personal 
and public hygiene behaviour, basic cough etiquettes, 7-Steps of effective handwashing, symptoms of 
the virus and the urgency of immediate medical reach out in case of any prevailing symptom through 
government helpline facilities.

Emergency Food relief & Community-Oriented Psychosocial Support

“We feel that we are the least important beings for the larger society during this hour of crisis. And with shut 
kitchen doors, resistance to this reality is also gradually fading amongst us. I don’t know anything about 
your UNDP, but I know is that, today my family will be sleeping with filled stomachs and I will sleep even 
better. Thank you!”

Jugeswari rabha, Chattargaon, rani, Kamrup, Assam

Responding to the nation-wide lockdown, support drives for the vulnerable communities across Rani 
Development Block were carried out across 21 villages, reaching out to 1325 households with grocery 
kits (dry ration), soap bars and surgical masks. Basic psychosocial care and support was rendered to the 
families of daily wage earners, migrant labourers, children groups and the elderly through the medium 
of music. Traditional and motivational songs were performed during the drives for and by the local 
communities, thereby showing resistance to the pandemic through music. Another integral element 
within the drive was the demonstration of best practices of physical distancing and personal and public 
hygiene behaviors, with the beneficiaries during the drives.

Support to the District Health Society, Kamrup, Government of Assam
Dr. BONDHU, a Mobile Medical Unit (MMU) along with its team of paramedics is currently engaged 

The Echoes of Resilience!

195



in the frontline of the fight against COVID-19. It is assisting the District Health Society, Kamrup with 
home visits of suspected and quarantined cases in the district. The MMU has been deployed with the 
Moinakhurung Model Hospital since 31 March 2020. Six quarantined cases were closely monitored and 
followed-up through Dr. BONDHU. Moreover, via the 104 Help Line number, the paramedics team is 
currently engaged in rigorous follow-up with the home quarantine cases.

Way Forward Through Livelihood recovery

Acknowledging the fact that sustainability of any community is aligned with how sustainable its live-
lihood models are, UNDP has adopted a holistic approach of providing food security and livelihood 
recovery in the remote pockets of Rani Development Block, Kamrup District, Assam. As of now, skill 
mapping of 262 rural households have been completed and 120 primary producers of handloom value 
chain have been identified for support through sustainable livelihood models.  
The pandemic has taken its toll in people’s lives and minds and we understand that our efforts need to 
be more patient and empathetic. Human beings are blessed with an inner resilience and UNDP believes 
that an extended hand can make all the difference in ensuring that no one is left behind in the journey 
to a better tomorrow! 

With spirits of resistance, the echoes of resilience will resonate! 
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including the Asian Elephant, Chinese Pangolin, Slow 
Loris and Hoolock Gibbon. Garbhanga Reserve Forest 
is home to about 280 species of birds including the rare 
Great Slaty Woodpecker, Blue-eared Kingfisher, Long-
tailed Broadbill etc. Some of these birds are exclusively 
forest dwellers.The beautiful Oriental Dwarf Kingfisher 
visits this forest every summer.
DeeporBeel, which is also situated near Guwahati 
harbours about 250 species of birds. Every winter, many 
species of birds visit this site. Deepor Beel is also home to 
the endangered Greater Adjutant Stork.

Long-tailed Broadbill, another inhabitant of 
broadleaved evergreen forests

Guwahati isthe largest city of Assam. With a 
large population and ever increasing traffic, 
it is also one of the busiest cities of Assam. 

ButGuwahati is surrounded all around by hills, which 
harbour various species of wildlife. Deeporbeel, a 
Ramsar site is also situated near Guwahati, which is 
home to many species of birdsand aquatic animals. 
Amchang Wildlife Sanctuary and Garbhanga 
Reserve Forest are located in the eastern and 
southern fringes of Guwahati respectively. These 
forests are like the lungs of Guwahati. These 
forests harbour many species of birds and animals 

Grey-backed Shrike, waiting for its next meal

Photo Credit :  Dr. Niraj Narayan Baruah
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Oriental Dwarf Kingfisher, one of the most colorful birds that visit 
Assam during the summer. It inhabits shady streams in moist 
broadleaved forests.

Guwahati also has a rich diversity of butterflies and reptiles. 
Paris Peacock, Popinjay, Golden Birdwing are some of 
the butterflies that are found in the forests in and around 
Guwahati.
It is hard to believe that this ever busy city has a rich 
biodiversity. But when one visits the forests in and around 
Guwahati, this becomes clearly evident.Just after entering 
these forests, one can see different species of birds and 
butterflies and more importantly one can feel the pollution 
free environment inside the forests.

Common Green Magpie, an inhabitant of broad-
leaved evergreen & moist deciduous forest

Guwahati : A City with a Rich Biodiversity
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Purple Sunbird from Deepor Beel

Guwahati : A City with a Rich Biodiversity

Photo Credit : Niraj Narayan Baruah

200



201

Baghjan, the Ultimate Blowout : 
A Petrophysicist’s View

Authored By : Prodip Kumar Saikia

About the Author : 
Prodip Saikia is a retired Principal Petrophysicist with 3 decades of National & International exprience in 
Explorations Sector.

Image Source : Internet

Baghjan, the Ultimate Blowout : 



202

Probably the most destructive and with unrepairable damage to the nature ‘Baghjan 5 blowout’ 
will be remembered in the history of  Indian quest for hydrocarbon. Baghjan field was discovered 
during its Exploration phase in 2003 -2005. The field geologically consists of silty sandstone 

and structurally block 1 and block 2 separated by a conductive fault. During its exploration phase in 
2004-2005 hydrocarbon characterisation study was completed and it was concluded that the field was  
predominantly Gas bearing, which was chemically true. Unfortunately, OIL overlooked the physical 
property of the hydrocarbon despite the High end technology report as well as their sampling analysis 
reports, which indicated that the hydrocarbon consisted of gas and liquid phase condensate. Because 
the condensate is only a physically different form of natural gas, normal technology can not differentiate 
it from gas. That is when they wanted a high end technology like NMR ( MRI) to get the clear answer.

However some of the Geoscientists in OIL were not happy and comfortable to accept  the findings of 
NMR, recorded and assessed by Halliburton Logging services Asia, There may be some solid  reason for 
refusal of the report. However, a proper enquiry could give answer to this.

Declaring a field as gas or oil field may be commercially right. These are commercial terminology. 
But scientifically and technically a gas field and a Gas-Condensate field must be declared distinctively,  
because of behavioural differences of Gas and Gas-Condensate. Probably the term condensate was not 
properly defined in Baghjan 5 DPR or other Geological reports.

During 2017-2018 OIL might have found the well not producing profitably and found it to be depleted   
(below hydrostatic). The report from OIL to NGT clearly mentioned the word depleted. How and on what 
analysis basis they declared it to be low pressure and depleted  is only known to the OIL Geoscientists 
and production team. The blowout and the surface pressure of 4200 PSI, however, indicated the opposite 
picture. It is now clear that the reservoir is not at all depleted and is a high pressure reservoir. 

To me as a Geoscientist with 29 years of national and international experience, the pressure was not 
depleted at all. Instead the formation around the production zone was chocked (blocked) by fine silt 
particles present in sand reservoirs and the well has been locally behaving as low pressure one.

Some OIL experts are trying to say that the well was only producing Gas and no condensate. If so, 
why the well is now continuously expelling gas and Gas-Condensate? Any one with a bit knowledge of 
Hydrodynamics  know how the conning effect of fluid movement works. Because of the high pressure 
in the reservoir the heavy part of the molecules will possess higher momentum and move faster than 
lighter part and try to suppress the lighter part. 

When the well initially started production, the smaller particles (gas) came through easily and more 
viscous and bigger molecule condensate was pushed back. But with time bigger and heavier molecules  
with higher momentum (force) started to dominate. When the well was kept closed for long time the 
production casing was predominantly filled by heavier molecules.

Baghjan, the Ultimate Blowout : 



Now the Blowout:

When Jhon energy opened the well initially for works, the above conning effect started and as a 
result the accumulated condensate started flowing up followed by smaller Gas particles. As already 
mentioned, condensate is viscous fluid in comparison to non viscous Gas. So the viscous condensate 
started dragging the chocked silts along with it which was not possible by non viscous gas. By this way 
the porosity blocking silt particles were  removed and the well was connected back to reservoir without 
hindrance from silt chocking. That is how the well has acquired reservoir pressure and the ultimate 
blowout has taken place.

This could have perhaps been avoided if  the presence of condensate and its physical characters (although 
very low viscosity) were  taken seriously, and the causes of pressure depletion were analysed properly. I 
have not seen any technical failure for this blowout but purely scientific mismatch.

If OIL simply go for killing with killing fluid, a compromise will be made with the safety of life. This may 
prove to be fatal again for Baghjan and surroundings. The well need to be sealed with solid cement forever 
and not with killing fluid. The best example of damaged casing housing on first day of pouring killing 
fluid. Normally casing Housing is the strongest part in the casing line. If that is damaged (OIL report 
20-08-20)  there is maximum possibility that the multiple joints might have gone weak underground.

To me there is no option left for OIL for a safe and permanent killing of the well without a relief well.
Whatever solution they do through this present well will be temporary and unsafe for future. We need 
to keep one point very clear in our mind that Asssm is in Zone 5 earthquake belt. So any high intensity 
earthquake may prove to be fatal for any kind of temporary killing of this well. The negative impact 
on human life and to mother nature will be highly catastrophic. Because of the volatile character of 
condensate the chemical damage to the soil will be minimum and short. Within 2-3 years the soil will 
get its fertile character back, but the impact of continuous earth shaking, most of the trees are likely 
to lose its grip on soil. The soil will lose its compaction. Because of this loss of soil compaction most 
of the high rise trees will go uprooted with time. In coming months people will see this phenomenon 
of uprooted trees including coconut, bettlenut etc. Within the next 5-6 years forest will lose its green 
canopies.

Compensation or rehabilitation is a state issue and hopefully the affected  will be compensated adequately. 
But the loss to the forest and loss of soil compaction is non repairable. It will take few thousand years 
to get the compaction back to what it was before the blowout. During stormy months like January-
February there will be risk of loss of property and life because of uprooted trees.
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