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It is essential to take advantage of the opportunities offered by Information and Communication Technology (ICT) to foster 
development of Nepal. For the purposes of this symposium, the term ICT refers to electronic technologies for information 
processing and communication systems, including use of big data, and platforms built on such technologies. The ICT symposium 
is a forum that brings together interdisciplinary interaction and multidimensional collaboration among different stakeholders 
to address development challenges of Nepal with the aid of information and communication technology applications. This 
symposium will focus on developing strategic plans for a balanced and inclusive growth of economy through the use of 
ICT. The symposium will reflect the multidisciplinary nature of ICT research and innovation, with anticipated contributions 
from fields including, but not limited to, ICT4D, blockchain-based digital government, ICT policy, smart cities, e-education, 
e-business, telemedicine, Industry 4.0, digital divide, application of augmented reality, application of artificial intelligence 
and digital convergence.
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Date/Time: 11 October 2020, 14:30 - 19:00 (Nepal Standard Time)

Room 2: https://bit.ly/33kL4oe (972 23247938)  Passcode:  nrna2020

Zoom Report: zoomsupport@nrna.org

Coordinator: Dr Gyanendra Prasad Joshi  

Moderators: Dr Gyanendra Prasad Joshi, Prof Devinder Thapa, and Prof Manish Pokharel 

Time Contributor Contribution Designation Affiliation Title of Presentation

14:30 - 16:30 S5A: Recent Advances in ICT Infrastructures and Cybersecurity

14:30 - 14:32
Dr Gyanendra 
Prasad Joshi

Coordinator
Assistant 
Professor

Sejong University, Korea  

14:32 - 14:40 Dr Ganesh Shah Opening Remarks Former Minister
Ministry of 
Environment, Science & 
Technology, Nepal

ICT Infrastructure as a Basis for 
Digital Economy

14:40 - 14:48
Prof. Danda B 
Rawat

Invited Talk Professor Howard University, USA
Cybersecurity Infrastructures and 
Challenges

14:48 - 14:56 Dr Rajeev Kanth Invited Talk
Adjunct 
Professor

University of Turku, 
Finland

ICT Infrastructure for Smart Cities

14:56 - 15:04 Dr Ved P. Kafle Invited Talk
Research 
Manager

NICT, Tokyo, Japan
ICT Infrastructure Recent Advances 
and Future Trend

15:04 - 15:12 Dr Rajib Subba Invited Talk
Former Deputy 
Inspector 
General of Police

Kathmandu, Nepal Cybersecurity for National Security

15:12 - 15:20 Dilliram Adhikari Panelist
Managing 
Director

NTC
Current state of ICT Infrastructure in 
Nepal and Future Perspectives

15:20 - 15:28 Min Prasad Aryal Panelist Director
Nepal 
Telecommunications 
Authority (NTA)

ICT infrastructure in Nepal

15:28 - 15:36 Samit Jana Panelist
Chief Technical 
Officer

WorldLink 
Communications

Contributions of Private sectors in ICT 
Infrastructure and Security (TBU)

15:36 - 16:30
Q&A and Panel 
Discussion

       

16:30 - 17:00 Break        

17:00 - 19:00 S5B: Information and Communication Technology for Development (ICT4D)

17:00 - 17:03
Dr Gyanendra 
Prasad Joshi

Coordinator      

17:03 - 17:10
Prof Manish 
Pokharel

Moderator Professor
Kathmandu University, 
Nepal

Information and Communication 
Technology for Development (ICT4D)
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17:10 - 17:20
Prof Devinder 
Thapa

Moderator Professor
Agder University, 
Norway

Information and Communication 
Technology for Development (ICT4D)

17:20 - 17:40 Prof Oystein Sabo Invited Talk Professor
Agder University, 
Norway

What ICT can do for Sustainable 
Development?

17:40 - 18:00
Dr Pranita 
Updhayaya

Invited Talk CEO Meddsoft Nepal Pvt. Ltd. ICT to Better Health (I2H)

18:00 - 18:10 Dhiraj Thapa Contributed Talk PhD Candidate University of Bolton, UK
The Use of Computers in the Context 
of Rural Schools in Nepal

18:10 - 18:20 Yashoda Karki Contributed Talk PhD Candidate
University of South-
Eastern, Norway

Digitalization Ecosystem in SMEs

18:20 - 18:30 Pragyan Thapa Contributed Talk Masters Student
Kathmandu University 
School of Arts (KUSoA)

Digital Entrepreneurship and 
Middle Class Youth Subjectivities: A 
Qualitative Study of Kathmandu’s 
Highly Educated Youth Digital 
Entrepreneurs

18:30 - 18:40
Arbindra Shrestha, 
Yadav and  
Shristi Tandukar

Contributed Talk Presenter Tribhuvan University
Evolution of Digital Economy and its 
Sustainability: A Case Study of Nepal

18:40 - 18:50 Bikash Pokhrel Contributed Talk Presenter
Auckland University of 
Technology

Investigating a Business Case 
Framework for the Nepalese 
Government Agencies to Understand 
the Significance of Cloud Computing 
for Improved E-Government Services

18:50 - 19:00   Closing Remarks      

19:00 - 19:20 Poster (Video) Presentation 

  Deepak Upreti
Poster 
Presentation

Student REVA University, India
Mitigating Road Accidents Using AI-
based Fatigue Detection

  Sujan Shrestha
Poster 
Presentation

Student
Macquarie University, 
Australia

Need of Antenna Design Technology 
in Nepal

ICC
Representative

Gouri Joshi  Vote of thanks Secretary NRNA  
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Cybersecurity: Challenges and Perspectives for Developing World

Danda B. Rawat
Department of Electrical Engineering & Computer Science,
Howard University, USA

Cybersecurity involves protecting all networked resources including computers, wireless and wired networks, devices, data (in 
motion and storage), infrastructure, services, applications and Internet from cyber attacks or unauthorized access. This talk will 
present a personal perspective of a long-time researcher on cybersecurity trends, challenges, and perspectives in the Internet 
of Things (IoT)-era. The talk will also cover specific cybersecurity challenges and perspectives for developing nations like Nepal. 
Finally, the talk will cover some speculations on cybersecurity research and developments in the years to come.

ICT Infrastructures for Smart Cities
Rajeev Kanth
Department of Electrical Engineering,
Savonia University of Applied Sciences, Finland

In my short talk, I will be discussing mainly on the overview and landscape of information and communication technology (ICT) 
infrastructures required for smart and sustainable cities. With the current digital transformation, the internet of things ecosystem 
connects billion, and billions of devices are connecting to the Internet, shaping a new digital economy. The wireless technology 
5G and forthcoming 6G along with edge computing and artificial intelligence are becoming the most transformative technology 
to accelerate and enhance the current digital city infrastructures. We are now in an era where businesses, factories, and cities 
are now becoming autonomous by the use of multiple technologies where controls are being carried out by deploying software-
defined methodologies and virtual computation. I will also be discussing the layered architecture that introduces the concepts 
of layers within the networks serving a smart city of the community. Especially, sensing, communication, data application layer 
with the full watchdog of safety and security of your data is needed in the state-of-the-art smart and sustainable cities. The 
robust cybersecurity, data protection, and cyber-resilience in intelligent and sustainable cities are the presents and future add-
ons that ensures the foundation of a safe society. Smart and sustainable buildings, hotels, and smart water management are also 
briefly discussed during the talk.
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ICT Infrastructure Recent Advances and Future Trend
Ved P. Kafle
Research Manager, NICT, Tokyo

Advanced ICT infrastructure is constructed by merging the traditional telecommunication and computing systems together. The 
newly developed technologies of network function virtualization (NFV), software-defined networking (SDN), network slicing, 
service function chaining, high-speed optical links and switches, millimeter-wave communications, cloud computing, and edge 
computing have allowed us to flexibly configure network and computing platforms over sharable ICT infrastructures. These 
technologies have facilitated the sharing common ICT infrastructure for various types of application services (e.g., telephony, 
data, video, smart metering, surveillance, intelligent transportation system, and smart health) among multiple network 
operators and application service providers. In this presentation, we talk about the recent advancement in 5G network systems, 
their features, services as well as the prospect of the Internet of Things (IoT) and artificial intelligence applications and business. 
The common ICT infrastructure can be virtually sliced by software into various isolated networks, each with enough computing, 
storage, and bandwidth. An individual entrepreneur possessing innovative ICT service ideas can lease a network slice and deploy 
the service for starting a new business at any time. Since ICT infrastructure can be shared among various services to be provided 
by the government and private sectors, new ICT infrastructure can be developed through the PPP funding model. Thus, NRN can 
play a significant role in ICT infrastructure development in Nepal. 

Cybersecurity for National Security
Rajib Subba
Former Deputy Inspector General of Police, Kathmandu, Nepal

The rapid convergence of information and communication technologies and societies is not only creating ample opportunities 
for growth and development but also creating a realm of “dark side of innovation”! Today, cyberthreats mean not only DDOS 
or phishing emails but also a digital weapon having a zero-day exploit attribute, which heightens critical infrastructure 
vulnerabilities. Recent incidents across the globe indicate that historical and ethnic conflicts, information and communication 
technology critical infrastructure, and cyberattacks are all interrelated. All conflict from now on will have some degree of 
cyberspace flavor. The use of citizen hackers and other non-state actors are changing traditional warfare. Moreover, cyberthreats 
become more apparent during times of crisis. For example, the border dispute between Nepal and India paralleled in cyberspace 
as well. Hackers of both countries got engaged in hacking into each others’ information systems. These incidents exposed Nepal’s 
lack of commitment to network security despite growing investment in ICTs. Policymakers and professionals must understand 
the intricacies between crisis and cybersecurity, and cybersecurity is no longer an exclusive domain of computing. According to a 
report published by the Center for Strategic and International Studies in 2011, thirty-three states (ten in the Asia Pacific region) 
include cyber warfare in their military planning and organization. More and more countries are building cyberattack capabilities 
in the region. The question is, “are we ready?”
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The Current State of ICT Infrastructure in Nepal and Future 
Perspectives

Dilli Ram Adhikari
Nepal Telecom

One of the impediments of socio-economic transformation and development in Nepal is due to inadequate ICT infrastructure. 
Establishing and maintaining ICT Infrastructure is often crippled by difficult geographical terrain, high maintenance costs and 
less economic returns. Incumbent operators like Nepal Telecom often play a pivotal role in closing this digital divide. Digital 
Divide is only confined to an economical issue but is also a social issue. The digital divide is also an infrastructure divide. It is also 
against the right to equality as laid out so eloquently in the constitution of Nepal.

The indices related to ICT readiness has been promising in the past years and is continuing to improve with every passing year. 
Digital Nepal Framework formulated by the Government of Nepal has identified eight domains and eighty digital initiatives. 
Connectivity always remains to be a key component in achieving these objectives. Microwave, Optical Fiber Networks and 
Satellite Networks are predominant as underlying connectivity technologies in Nepal. The uptake for wired and wireless 
broadband is equally exciting in terms of penetration in the past few years.

Nepal Telecom has rolled-out high-speed 4G wireless broadband across the nation covering every nook and corner through 
ADSS optical fibre, microwave and satellite technologies as backhaul networks to connect the unconnected population of Nepal. 
With gradual deployment of 4G/LTE network in B20 and B3, access to high-speed broadband connectivity is increasing, and 
so does the data usage. The LTE footprint has already covered all 77 districts and 539 out of 753 total local self-government. 
Similarly, Fiber To The Home (FTTH) networks are also being developed and distributed to the customers with high-speed 
Internet. Currently, Nepal Telecom is further involved in laying out high-speed optical fiber backbone in Province number 1, 
2, Bagmati, Karnali and Far Western provinces through the Rural Telecommunications Development fund (RTDF) supported by 
NTA. These ICT infrastructures will support socio-economic transformation through the digitalization of services and economy.

Cloud-based infrastructures, BigData, Machine Learning and AI-related high-tech infrastructures are also being developed to 
cater the future demand of ICT services and applications.

ICT services help people remain virtually connected, informed and entertained during the Covid-19 pandemic lockdown 
period. NT also contributed from its domain to aware of making people connected for their daily works, online education and 
entertainment and so on to address the requirement of different segment of its customer base. 
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What ICT can do for Sustainable Development?
Oystein Sabo
Department of Information System
Agder University, Norway

Sustainable development is a key issue at the global agenda, and ICT is considered a key driver towards a more sustainable 
future. UN’s sustainable development goals are increasingly influencing policies and actions within private as well as public 
organisations. In this talk we will discuss the role of ICT for achieving these goals, as well as the potential positive and negative 
effects ICT may have. We will do so by discussing sustainability from the three main perspectives introduced by UN; the social, 
the economic and the environmental. Examples will be introduced, as well as an attempt to present a future research agenda, 
addressing how practitioners, students and researchers within the ICT 4D field may play a role for a more sustainable future.

ICT to Better Health (I2H)
Pranita Upadhyaya
Meddsoft Nepal Pvt. Ltd

Genetic disorders are common, costly, critical, and mostly goes undiagnosed in Nepal. Annually, they affect 6% of births 
worldwide. Suffering afflicted by resulting illnesses is enormous. They account for ~20% of all infant deaths while leaving 
many more with life-long disabilities. A timely diagnosis of disorders like hearing impairment, sickle cell, or thalassemia can 
significantly improve infant survival rates and children's quality of life.

While Genetic Sequencing is the most appropriate method for detecting congenital disorders, the availability of testing is 
virtually nonexistent in Nepal. Manual clinical evaluation is susceptible to sizeable errors, as most infants get misdiagnosed. 
Artificial Intelligence offers a low-cost approach to the diagnosis of these syndromes with greater accuracy and this would be 
more eventful in places where there is a lack of human resource and genetic lab facilities.

This presentation aims to discuss a project that develops an augmented intelligence tool utilizing numerous parental and 
newborn biomarkers to support health professionals during the diagnosis task. The tool harvests data using Computer Vision 
algorithms to identify abnormalities and detect infants with disorders. It provides a Collective Intelligence platform where 
humans (health professionals) and computers(AI) are interconnected to perform non-trivial diagnostics tasks accurately and 
efficiently.

This project is a leap towards the UN-sanctioned "Every Woman Every Child" vision that encourages innovative approaches to 
infant care and for Nepal, a step towards improving public health and well-being, and reduction of disabilities and inequalities.
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The Use of Computers In The Context of Rural Schools in Nepal
Dhiraj Thapa
The University of Bolton, UK

Different Non-Government Organisation in Nepal are working towards the empowering rural and remote schools children with 
deploying laptops in various schools in Nepal, most of them pre-installed with materials designed to support the national 
curriculum. It has created additional hope that the standard of education that is accessible in these remote and rural areas 
of Nepal can transform the quality of education.   In order to investigate if and how the technology can have this impact, a 
case study was carried out which gathered detailed data on the use of the computers in three schools in contrasting remote 
rural areas of Nepal. The principal data collection methods were interview, focus group discussions, classroom observations and 
questionnaires. The results show that the effectiveness of technology in transforming schools is strongly dependent on local 
conditions and practices. This study identifies constraining and enabling factors which can be identified in the case study data: 
infrastructure, classroom management, gender issues and teacher motivation and training.

Digitalization Ecosystem in SMEs
Yashoda Karki
University of South-Eastern, Norway

Digitalization is the intervention of technology in a fundamental way in order to upgrade the performance and increase the 
reach of enterprises. With the increasing trend of digitalization, it is a growing need for small and medium-sized enterprises 
(SMEs) to initiate this process. SMEs should adopt digitalization in order to remain competitive and cope with the increasing 
complexity of consumer needs. It enables SMEs to create multiple opportunities in order to co-create, deliver and capture values 
with increased work efficiency. However, the ability to realize the value of digitalization for SMEs due to lack of resources is a 
challenging endeavor. Besides having relatively less resources, several other, technical, formal (such as organizational policies) 
and informal (such as socio-cultural norms), factors play an important role while initiating digitalization in SMEs. The objective 
of this research is to identify those factors and analyze how they affect the digitalization process in SMEs. For this purpose, I 
will conduct comparative case studies in Nepal and Norway. In doing so, this study will enhance understanding of how does the 
digitalization ecosystem in SMEs varies in the context of developing and developed countries.
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Digital Entrepreneurship and Middle-Class Youth Subjectivities: A 
Qualitative Study of Kathmandu’s Highly Educated Youth Digital 
Entrepreneurs

Pragyan Thapa
Kathmandu University, School of Arts

Unemployment among highly educated youth is a prevalent problem in global South. In Nepal where an average citizen is 
aged at 21 years and the youth population has greater level of education than the adult population, youth dissatisfaction 
brought by high graduate unemployment level affects all spheres of society, not only the economy. As a response, state policies 
and development partners have looked towards developing enterprise culture in young educated people to reduce the youth 
unemployment gap through vocational trainings and entrepreneurship fund programs. But these policy responses have been 
inadequate in improving the situation and have been criticized for being too politically motivated and more improvisational in 
nature rather than well thought out and context specific.

Ironically, like in other global South countries, majority of young people in Nepal are already engaged in some form of self-
enterprising. But they mostly operate in informal economy to address their livelihood challenges rather than to pursue neo-
liberal notions of the ‘entrepreneurial spirit’. And only a negligible percentage of self-employed young Nepalis are particularly 
satisfied with their self-employment or find it ‘decent’. So the major challenge is not to cultivate enterprise culture per se but to 
harness the potential of youth in formal enterprising.

With the advent of new digital technologies, it has been assumed that new opportunities in labor market are being created. 
Wider expansion and use of Internet, mobile phones and social media, similarly digitalization of services and management 
processes have led to an emergence of digital entrepreneurship creating demand and market space for new forms of digital 
products and digitally enabled services, and more importantly new forms of jobs and employment. Overarching promise of 
digital entrepreneurship is that it is a low-cost and flexible form of entrepreneurship that reduces time and space barriers to 
open doors to global market opportunities, thus fostering conditions for enterprise development.

This study, at a broader level, is interested in explaining the linkage between youth entrepreneurship and the emerging digital 
enterprise to understand the promises of digital entrepreneurship through its local interpretation. In doing so, it focuses on 
experiences of highly educated middle class youth in Kathmandu engaged in leading and running their formal digital enterprise. 
Using a contextual lens to study entrepreneurship, this study conceptualizes entrepreneurship as a phenomenon embedded in 
social and geographical contexts. So the interest here is to draw on the experiences and perceptions of highly educated middle 
class youth digital entrepreneurs to illustrate the role of social and spatial contexts in how they influence the entrepreneurship 
process in shaping the participants’ entrepreneurial aspirations, and their access to resources and markets.
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Evolution of Digital Economy and Its Sustainability: 
A Case Study of Nepal

Arbindra Shrestha Yadav and Shristi Tandukar
Tribhuwan University, Nepal

The trend of advancement of technology has built an innovative pathway to digital economy for sustainable development of 
nation in the recent years. In Nepal also Information Technology in started to contribute towards the economy and also  has 
introduced a substantial  transformation to public and private businesses, making the virtualized existence of versatile business 
relationships and partnerships with improved access to market, revamp value chain on production and distribution process 
enabling faster results and less costly product designs.

The study is an attempt to understand and identify the strategic improvement of digital economy in least developing countries 
like Nepal and how digitization can grow to be sustainable on a longer run. The research method is exploratory Research 
design based on quantitative analysis of secondary data. The Expected outcome of this Research will help to identify the trends 
contribution by digital economy as well as major challenges and hurdles associated with evolution of digital economy in context 
of Nepal.
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Investigating a Business Case Framework for the Nepalese 
Government Agencies to Understand the Significance of Cloud 
Computing for Improved E-Government Services

Bikash Pokhrel
Auckland University of Technology, New Zealand

The cloud computing service and deployment models are often considered as the improved technology for the effectiveness 
and efficient management of IT resources. The government agencies of developed countries like New Zealand have advanced 
further to explore the benefits of cloud computing. The literature review conducted earlier as a part of this study shows 
that the developing countries including Nepal tend to have three most common challenges for successful E-Government 
implementation. The common challenges are limited access to Information and Communication Technologies (ICT) 
infrastructure (computer hardware and software resources, networks and servers and adoption of new technologies); increasing 
ICT budgets for upgrading and maintenance of hardware and software computing elements; and lack of appropriate ICT skills 
of users (citizens and employees).   Study shows that the adoption of cloud computing has the potential to minimise these 
common challenges by reducing IT costs, improving access to ICT infrastructure, and lowering the need for specialist technical 
ICT people. The relevance of adopting cloud computing to improve E-Government implementation in the context of developing 
countries like Nepal requires further investigation. This study proposes a business case development framework to identify 
the business and technical capabilities of the government agencies of Nepal linked towards the cloud computing adoption. 
The framework answers whether or not cloud computing is feasible to adopt and potentially help to minimise or overcome 
the existing challenges. Similarly, the framework also outlines the holistic cloud adoption strategy. The initial framework is 
developed by reviewing relevant literature and current industry standards. The outlined framework is used to compare the Total 
Cost of Ownership (TCO) of the existing on-premise ICT infrastructure and the infrastructure based on cloud technologies for 
the Inland Revenue Department (IRD) of Nepal. The IT stakeholders of IRD Nepal are interviewed to refine the framework after 
presenting TCO comparison result. This refined framework is on its process of revision and evaluation from the experts of the 
field. This study is highly significant to advance further in research to develop a cutting-edge cloud computing based business 
case development framework for the developing countries, Nepal as a case. The presentation will introduce the outline of the 
framework and the outcome of the business case review performed at IRD of Nepal.

Keywords: Cloud Computing, Business Case, E-Government
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Mitigating Road Accidents Using AI-based Fatigue Detection
Deepak Upreti
REVA University, India

In this work, we implemented a fatigue detection system using machine learning and evaluated its performance. The proposed 
approach is based on the Viola-Jones face detection algorithm and the convolutional neural network (CNN). The Viola-Jones 
object detection framework is primarily focused on the detection of the face and facial features. The CNN is extended to the 
DenseNets and made full convolution to tackle the problem semantic image segmentation. The main idea behind the DenseNets 
is to capture the dense blocks that perform iterative concatenation of feature maps. The proposed system is implemented on 
many different video sequences and observed that its average accuracy is 99.18%, and the detection rate is 99.71% out of 
approximately 100 image frames. The system shows high accuracy in segmentation, low error rate, and quick processing of 
input data distinguishes from the existing similar systems. Finally, if we implement this system, it can minimize the number of 
accidents caused by drivers' fatigue. 

Keywords: Convolutional neural network, CNN, DenseNets, ML, face detection, image processing

Need of Antenna Design Technology in Nepal
Sujan Shrestha
Macquarie University

Antenna Design Technology is the growing scope especially in the field of microwave and satellite communication which shall 
have direct impact on the telecommunication sector. Due to the growing population, there have been increasing demands for 
bandwidth, speed, light weight and low cost. Previously, antenna used to be design from the mechanical parts especially by 
using machine as well as patch antennas from copper. This has not only made antenna an expensive parts also increased the 
weight associated with that. The growing concept of three dimensional (3D) printing is the best solution for addressing such 
difficulties. Those antennas which is difficult to be visualized could be easily be fabricated from this technique using the most 
advance technique which involve the use of filament or resin components. Additionally, the advancement in 3D printing has 
been able to visualize the most widely used resonant cavity antennas parts. The partially reflecting surfaces above the source 
could be proposed by 3D printing techniques. It could be used to improve the bandwidth of wide band source, especially horn 
antenna which shall be building concept in the satellite transmission and reception sector. Most importantly, we could be able 
to steer the beam of incident source through the use of 3D printed parts. Thus, this shall enhance the global need for bandwidth, 
speed, light weight and low cost antenna.


