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INTRODUCTION

1.1. INTRODUCTION
Using Information and Communications Technology (ICT) in environmental conservation is
not something new, particularly in the developed world. Spreadsheets, databases, geo
information systems etc. have been in use ever since they became available. The use of
radio collars and other forms of transponders to track animal migration and life cycles is of
great importance to both terrestrial and marine conservation. Webcams, closed circuit TV
and motion sensing cameras have been highly useful for research, monitoring and public
education of elusive, nocturnal or rare species of wildlife. GPS and associated GIS software
provide tools for illustrating, mapping and analyzing conservation data against other data
sources. There are many other examples of direct use of ICTs for the benefits of
environmental conservation—however, with sustainability gaining so much more attention,
particularly in recent years, and the technical developments that are enabling sustainability
to raise to the next level, it is time to reshape the existing policies by incorporating ICTs for
environmental conservation so that the benefits of these inspiring new technologies could
be reaped to the fullest.
The use of ICTs could be effective in conservation for several reasons: (i) monitoring and
evaluation of policies, (ii) improving coordination and application of standards, and (iii)
information capture and management. Therefore, designing and implementing appropriate
ICT policies for conservation could be rewarding for a country like Bangladesh which is
vulnerable to various environmental consequences.
As many of the conservation sites are relatively remote and underdeveloped in terms of
infrastructural facilities, the use of ICT in this case for management of research activities,
monitoring of data, remote sensing and communications, public awareness and education
will be very useful. ICTs are widely adopted for environment and climate monitoring
including weather forecasting, and are crucial in early-warning and disaster relief
communications. Adaptation to climate change involves taking actions to mitigate its effects
and make plans for the future. As well as providing education and information through
broadcasting, the internet and other means, a very important part is played by remote
monitoring of earth by satellite and by sensors on the ground and in the ocean. This
monitoring can give data on deforestation, for instance, or on crop patterns that indicate
possible food shortages. ICTs are literally vital when it comes to warning of natural disasters
that can arise from climate change, as well as in dealing with their consequences by
providing ways for humanitarian teams to respond.
In the National ICT Policy, 2002 and subsequent policies of the government of Bangladesh,
the importance of the role of ICTs in national conservation has been duly acknowledged. It
was stated in the ICT policies that growing environmental pollution has endangered all
forms of lives including the human existence and ICTs will help build the capabilities to fight
against the environmental degradation. ICTs will be deployed to collect and disseminate
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information on environmental problems and their causes in order to create awareness
about environment among the common people. A database will be created to make a
complete inventory of existing flora & fauna of Bangladesh, their habitats and other natural
communities whose existence has been endangered. GIS and other ICT-based systems will
be set up for planning at the national level, for agricultural crops estimation, for
conservation of nature while accommodating compatible land use to maintain the
ecological balance. ICTs will be used to help solve the most pressing problems of
environment in the urban areas like toxic emissions from vehicles, industries and other
sources.
With this background, the report is organized as follows. Section 2 describes the current
state of ICTs in Bangladesh and Section 3 highlights existing ICT policies and their
limitations. Section 4 discusses international best practices in ICT applications to natural
conservation with lessons learned for Bangladesh. Section 5 elaborately discusses the riole
of ICTs in conservation in Bangladesh and Section 6 provides concluding remarks.
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2

STATUS

2.1 THE CURRENT STATE OF ICTs IN BANGLADESH
For more than half a decade “Digital Bangladesh” has become the buzz word of
development. The widespread use of the term clearly signals the government's emphasis on
the development of the ICT sector as ICT is the backbone of any digital initiative. ICT covers
the vast area of information technology, communication technology and the
telecommunication technology. ICT is a combination of physical backbone and intellect.
Computer systems, network machineries, software, wire and wireless connectivity systems,
broadcasting hardware and many other hardware and accessories form the physical
backbone and the trained human behind the physical backbone run the system.
In 2002 Bangladesh identified ICT as a "thrust sector" as it represents potential for quick
wins in reforms, job creation, industry growth, improving governance and facilitating
inclusion, and it has high spillover effects to other sectors. In the pursuit, the government
formed a separate ministry in 2011 and employed huge amount of resources for
development of the sector. Bangladesh ICT sector comprises of IT (software), ISP, Call
centers, Telecommunications and hardware sectors. Excluding telecommunications and
hardware, the market size of the IT sector is about US$ 450 million in Bangladesh. Most of
the IT firms are small in size and about 70% are domestic market oriented. The industry
started growing since after 2000 when the government liberalized the market to a greater
extent. Currently, the industry employs over 0.2 million people of which roughly 50% are IT
professionals. Currently, the sector comprises of about 1500 software firms, 2000 Internet
Service Provider firms, 282 licensed call centers, 10 mobile phone operators, 37 IIG
(International Internet gateway Service), 4 NTTNs (Nationwide Telecommunication
Transmission Network) firms, 12 PSTN (Public Switched Telephone Network) operators, 65
VSAT, 26 Interconnection Exchange (ICX) Services and 2500 hardware sales and servicing
centers. According to industry leaders, the domestic market for ICT services has been
expanding rapidly in line with materializing the government’s vision to create “Digital
Bangladesh” by 2021. An analysis of industry revenue sharing suggests that software
accounts for 44 per cent, while IT enabled services (ITES) accounts for the rest 56 per cent in
gross terms (Figure 1). This is encouraging in the sense that ITES could play important role in
national conservation strategies.
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Figure 1: Industry Revenue Sharing
Two factors, the phenomenal growth of the mobile phone service and “digital Bangladesh”
initiative of the government, have been instrumental to the current growth of the ICT service
sector. Mobile phone penetration in Bangladesh is one of the highest in the developing
economies with a teledensity of over 40 percent. The internet penetration rate is estimated
to be 7 percent in 2012 and 22 percent in 2013 with most people using mobile internet. The
use of international bandwidth has increased by 200 percent in 2011 with capacity upgrades
for international bandwidth of over 500 percent underway (UNCTAD, 2016). These are
strength for development of the ICT service sector.With various initiatives of the
government and private sector, usability of ICT enabled services by the people has been
growing steadily over time (Table 1). Internet users, mobile and fixed telephone users and
investment in ICTs have been expanding over time. However, to reap the benefits of ICTs at
its full potential, it is necessary to put appropriate policies in place.
Table 1: ICT development indicators in Bangladesh, 2008-2015
Indicator

2014

2015

Internet Users (per
0.30
3.10
3.70
4.5
5
6.63
9.60
100 people)
Secure Internet
0.10
0.19
0.31
0.64
0.73
0.77
0.86
Servers (per 1
million people)
Telephone
0.80
0.82
0.85
0.65
0.62
0.691
0.615
Mainlines/ Fixed
Telephone
Subscription (per
100 people)
Investment in
896.00 372.00 520.50 494.00 412.00 662.00 657.10
Telecoms with
private
participations (in
million US$)
Source: World Development Indicators, The World bank/ n.a.- Not Available

n.a.

Year

2008

2009
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2011

2012

2013

1.32

n.a.

n.a.
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3

ISSUES

3.1 THE ROLE OF ICTs IN CONSERVATION: INTERNATIONAL BEST
PRACTICES
ICTs have proved to be essential in forming a core for a New Economy – an economy based
on information openness, unlimited communication capabilities, dynamism, huge
investments into high-tech sectors; an economy that relies on knowledge and technological
innovation. The technological advancements of the ICT sector allowed unprecedented
growth and electronics has quickly penetrated into all spheres of economy. This has been
recognized byGovernments and civil society worldwide.This section will highlight some
examples from all over the world of using ICTs for environmental conservation which can
belooked upon while preparing the next phase of ICT strategies for Bangladesh.
The European Union undertook a project titled ICeWATER (ICT solutions for efficient Water
management), which is focused on increasing water and energy efficiencies in water supply
systems by making use of advanced ICT technologies (UNESCO-IHE, 2012). The project uses
latest wireless technologies for connecting to various types of sensors for real-time
monitoring of water supply and demand parameters. This information is subsequently used
by Decision Support System (DSS) components based on simulation and optimization
models for providing most efficient operational strategies.
Analyses of the application of ICTs to the livestock sector in countries such as Ethiopia and
Kenya presents some interesting findings. For example in Ethiopia, the Ethiopian Livestock
Market Information System (ET LMIS) is being used as an early warning system. It is a
mechanism for the “collection, analysis and dissemination” of market information to help
producers, middle men and traders to track changes in terms of trade to identify potentially
critical food shortage trends (ET LMIS, 2005).
To face the challenge posed by animal diseases on livestock populations in East Africa, an
Agricultural Information Service called iCow has instituted a mobile application which allows
the farmers to immediately contact a veterinarian via the mobile phone (Ngouambe,
2013).ICT is playing a great role in livestock disease control, dairy herd management,
livestock production and for marketing of livestock and livestock produce(Meena & Singh,
2013).
An application of ICT in agriculture is an integrated information system for agriculture
stakeholders, which minimizes the duplication of data and ensures consistency improves
integrity of the data and can address a wide variety of information needs (Van Zyl,
Alexander, De Graaf, & Mukherjee, 2012). An example of this system is ‘DrumNet’, a network
of support centers in Kenya that provides hands-on assistance through the delivery of
financial, marketing and other information products and services (Van Zyl, Alexander, De
Graaf, & Mukherjee, 2012).
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Mobile technology can also play a role as well. An example of the application of mobile
technology is the Esoko Ghana Commodity Index (EGCI), a well established service that has
been operating in Ghana since 2005(Van Zyl, Alexander, De Graaf, & Mukherjee, 2012). The
EGCI is a rural communication platform that publishes a cash market price index composed
of data on physical commodities. The index is published weekly and tracks wholesale and
retail prices and aims to improve farmers’ incomes by building healthy markets. Currently
the index is active in ten countries in Africa.
As the incomes and knowledge of households increase, so does the demand for safe,
hygienic and quality food products. Consumers increasingly emphasize the traceability of
their agricultural products to be assured of its safety and quality. Traceability in the
agriculture sector involves the recording of information on animals and food so that an item
moving through a global supply chain can be tracked from its origin along the entire value
chain (Van Zyl, Alexander, De Graaf, & Mukherjee, 2012). An example of traceability in crop
agriculture is the remote tracking among the coffee growers of Costa Rica and Mexico.
The tools of ICT can also help in deciding what to plant and where by using Geo-informatics
or Geographic Information System (GIS) for soil analysis and topography mapping (Farounbi,
2013). Through this, a database of soil environment information can be established. Other
examples of the use of ICTs in agriculture are an SMS-based services developed by Zambia’s
National Farmers’ Union, the SissiliValaKori program – an example of farmers’ use of ICT to
share new production, processing and marketing skills in Burkina Faso, a mango traceability
system linking Malian smallholders and exporters to global consumers, Index-based
agriculture insurance on agricultural inputs in Kenya – KilimoSalama among others.
In the transportation sector, intelligent transportation solutions help in improving efficiency
and resource utilization across air, road, rail, and sea. The cities of Stockholm and London,
for example, have implemented intelligent traffic management and congestion charging
solutions. Automatic systems such as Dynamic Demand Handling, car sharing and multimodal transport scheduling can help in the reduction of traffic congestion.
Governments of many countries are taking the lead in developing the next generation of
cities driven by technological solutions. Examples of new “Smart Cities” are Songdo in South
Korea and Masdar in the United Arab Emirates (Harter, Sinha, Sharma, & Dave, 2010).
Provided the backdrop, this paper will specifically focus on various aspects of application of
ICTs for the different conservation issues. In the attempt, it will assess the existing base of
ICTs, future potential and provides a roadmap on how to apply ICTs to make best effort to
conservation strategies. The paper will also make recommendations by taking international
good practices into consideration. In the following sections, possible applications of ICTs in
various conservation issues are suggested to be incorporated in the National Conservation
Strategies.

INFORMATION AND COMMUNICATION TECHNOLOGY

7

4

4.1

STRATEGIES/POLICIES/INTERVENTIONS

EXISTING ICT POLICIES/ STRATEGIES AND LIMITATIONS

The National ICT Policy 2009 was formulated to facilitate materializing “Digital Bangladesh”
which the government pledged to build within 2021. This policy document aims to promote
environmental preservation including land and water resources by adopting environmentfriendly green technologies. It also states to protect land and water resources through the
use of ICT tools and protect citizens from natural disasters through ICT-based disaster
warning and management technologies. Ensuring safe disposal of toxic wastes resulting
from use of ICTs and promotion of efficient relief management and post disaster activities
monitoring are also included in this strategy paper. Very recently the government has
approved the National ICT Policy, 2015.
The highlights of the ICT Policy towards the development of the ICT sector are as follows:








Build ICT infrastructure facilities in educational institutions
Decentralize ICT growth outside the capital
Improve education quality in IT, Mathematics and English
Improve Internet availability and reliability
Create supportive legal framework for IPR protection, online document sharing,
transactions and payments
Establish a Government Interoperability Framework to be adhered to by all
government ICT projects
Promote the use of cost-effective, open source and open architecture solutions
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Digital Bangladesh Vision Policy: Highlights
The Government has identified the following objectives to improve the ICT sector for
realizing the vision of 'Digital Bangladesh' by 2021. The Government, in its Digital
Bangladesh Vision, laid down various objectives towards creating an information society,
which might be instrumental to the development of the ICT Service Sector:
Making public service delivery available and cost effective by introducing e-Service in
all government offices.
 Ensuring speed, transparency and accountability in all public operations by
introducing e-Governance.
 Making land and water bodies management transparent and effective through
digitization of land records.
 Ensuring delivery of important public services at the union level.
 Enhancing the quality of education by establishing multimedia classrooms in primary
and secondary level educational institutions.
 Making IT education compulsory by 2013 at the secondary level and by 2021 at the
primary level.
 Providing highest budgetary allocation to human resource development sector by
giving priority to science and information technology education.
 Introducing automation in dealing with financial transactions between the public and
the Government officials in relation to distribution of social safety net benefits,
payment of salaries, depositing money with government treasury and payment of all
kinds of fees.
 Giving priority to the development of ICT industry.
 Creating a Tk. 700 crore ICT industry development fund.
 A lump-sum allocation of Tk. 50 crore has been made for a crash training program in
order to develop 10,000 IT professionals through BITM (BASIS Institute of Technology
and Management) for developing a relationship between universities and IT industry,
 Strong marketing and branding exercise should be carried out to market
Bangladeshi ICT products and services in the world market.
 Starting the program for building ICT parks in 7 divisional towns.
 Introducing high-speed broadband internet connectivity in each government office,
educational institution, health service centre and union parishad at low cost.
 Adopting and implementing development strategies to create investor-friendly
environment in order to develop ICT sector and attract investment from home and
abroad.
 Harmonization of all existing public sector databases and ensuring exchange of
information.
 Ensuring various kinds of e-Services through public-private partnership.
Source: Ministry of Finance, Finance Division, 2011 “Journey Towards a Digital Bangladesh”


It is evident that the strategies and the policies are there but the problem hinges on the
issue of implementing and enforcing the policies into actions. The important policy barriers
that might hinder expected growth of the ICT sector include lack of proper ICT
infrastructure, low literacy on IT issues and properly trained IT professionals. Along with,
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some unfavorable policies related to ICT services such as foreign exchange regulation,
licensing fees, VAT and Tax regulations, work permit; delay in implementation of ICT parks
etc. hinders rapid growth of the sector. Apart from ICT policies, the application of ICTs in
national conservation is constrained by the negative mindset of the private sector that
considers environment protection as a corporate social responsibility but not as a mode of
doing business. This takes environment more as a charitable concern rather than part of
sustainable development.
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5

ACTION PLAN

5.1 CONSERVATION OF BIODIVERSITY
Different types of ICT based applications are being widely used for preserving biodiversity.
One of such application is the “Mobile Phone Photo System Cloud Service”, which is being
used in some African countries. The Mobile Photo System Cloud Service is a tool that can be
used in a number of phases [research/ monitoring (Check) and analysis/evaluation (Act)] for
biodiversity preservation and utilization. The Mobile Photo System Cloud Service enables
information to be collected in a vast area at a time, because the general public can
participate in the survey by using their mobile phones or smart phones that are regarded as
part of social infrastructure nowadays. This kind of applications can be used for carrying out
census on bumblebees engaged in pollination.
Another ICT based mechanism used for preserving biodiversity is the “Birdcall Recognition
System” dedicated for research on a habitat of endangered species. By using this software, a
drastic improvement in the survey efficiency can be achieved by reducing the analysis time
of three hours to only several minutes. Furthermore, this system can also capture very low
birdcalls which are overlooked in the manual confirmation and this will improve the survey
accuracy. Thus, for conserving diversity, the following ICT based strategies can be adopted:
-

A database on rare and endangered animals and birds need to be maintained
Considering good experiences of African countries, Mobile Phone Photo System Cloud
Service and Birdcall Recognition System can be adopted in Bangladesh
Proper human resource should be hired and developed who will be capable of
operating new software efficiently and accurately

Table 2: Action Plan for Biodiversity Conservation
Focus Area/Action Plan

Current Status

Comments

A database needs to be
created on rare and
endangered animals and birds

No comprehensive database
is available

Mobile Phone Photo System
Cloud Service could be
introduced
Birdcall Recognition System
could be introduced

Not in use

Bangladesh
Computer
Council can maintain the
database
with
collaboration of respective
departments
and
Ministries
Fujitsu
has
developed
these software and these
are applied widely in
Japan. As part of CSR,
Fujitsu has supplied this
software to some African,
Caribbean
and
Australasian
countries.

Not in use
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Human capital development

Current level of human
capital is not adequate

Bangladesh
could
communicate with Fujitsu
or
other
relevant
organizations to adopt
these
software
in
Bangladesh.
It is important to have an
IT section with trained
people
in
respective
organizations to employ
and carry out ICT tools for
biodiversity

5.2 ECOSYSTEM CONSERVATION
ICT applications, such as geo-informatics or geographic information system (GIS) could be
used in conserving the ecosystem. These include technologies of Remote Sensing (RS),
digital cartography and Global Positioning System (GPS).These technologies can be used for
advanced ecosystem management. ICT can be applied to improve practices in agriculture
and forestry; monitor air and water pollution; improve disaster warning and relief; improve
the efficiency of the energy, transportation, and goods and services sectors; and harness
social networking for transformative change.
The use of GPS provides benefits in mapping survey and geo-fencing. GPS has been used to
monitor the movement of large animals, such as elephant/tigers, particularly when
approaching farmlands. The use of GIS is helpful in soil analysis and topography mapping,
also it helps in decision making, such as what to plant and where. Using ICT could provide
data for vegetation and land cover mapping to describe broad patterns of distribution of
plant communities. Remote sensing data in combination with other data has been used to
predict species abundance.
ICT can help achieve significant improvements in solid waste management. Illegal dumping
could also be monitored with the aid of GPS. Selection of appropriate landfill sites, precise
estimation of solid waste generation and optimum allocation of commercially available
containers could be realized through GIS-based analysis. Integrating ICT into environmental
management will minimize deterioration of ecosystems and improve their productivity.
The following actions are thus proposed to be undertaken.
- Application of GPS/GIS by the department of forestry, department of agricultural
extension and others to monitor relevant indicators
- Capacity building of respective departments is needed with IT personnel and
required software
- A database need to be created and maintained in the respective websites
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Table 3: Action Plan for Ecosystem Conservation
Focus Area/Action Plan
A database needs to be
created on rare and
endangered animals and birds

Current Status
No comprehensive
database is available
now

Remote Sensing (RS)
Technology

In use, but not
adequately

Digital Cartography

In use, but not
adequately
In use, but not
adequately

Global Positioning System
(GPS)

Comments
The database needs to be updated
regularly and stored in a centrally
accessible place, such as in the
Computer Council.
Bangladesh Space Research &
Remote
Sensing
Organization
(SPARRSO) uses this technology in
a limited scale. Forestry and
Environment Departments should
make a detailed action plan to take
advantage of SPARRSO.
Proper plan of action is needed to
make use of these technologies.
GPS has been using by SPARRSO,
so the organization can provide
support to other environment
related organizations to help them
get required information.

5.3 CLIMATE CHANGE AND NATURAL DISASTER
Climate change directly and/or indirectly is related to natural disasters that have detrimental
effect on conservation. Limiting adverse impact of climate change and natural disasters
could be an important agenda for conserving nature. ICTs can help people adapt to climate
change in ways that promote sustainable development particularly in the vulnerable
regions—areas that are geographically, economically or socially marginal. Successful
adaptation requires both top-down and bottom-up approaches. Top-down approaches tend
to emphasize global climate change scenarios, of the kind developed by the
Intergovernmental Panel on Climate Change (IPCC), as a planning tool. Bottom-up
approaches, on the other hand, tend to emphasize vulnerability assessments of specific
ecological, economic and social systems as a planning tool. Adaptive capacity-building at the
local level is a typical response strategy.
ICT can play its role in both the top-down and bottom-up approaches. It proposes the use of
a framework found in much of the current literature on the relationship between ICTs and
the environment. This framework distinguishes between three different kinds of effects:
First order or direct effects, Second order or indirect effects, and Third order or systematic
effects.
It is also important to distinguish between types of ICT tools and applications—large-scale
implementations and small-scale implementations. Large-scale and long-term
implementations include tools such as: early warning systems, weather management,
remote sensing and meteorological systems, smart and sensor networks, and GIS, Global
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Positioning Systems and modeling. On the other hand, small-scale and short-term
implementations include tools that support knowledge management, information sharing
and planning and decisions making, and low-tech applications, such as mobile phones,
which are used by individuals and/or are readily available within communities.

Table 4: Action Plan for Climate Change
Focus Area/Action Plan
for ICT application
Scientific research and
modeling
Emergency
warning
and relief
Deployment
of
broadband networks;
Intelligent
infrastructure
Affordable access to ICT
networks
and
knowledge resources
E-government and eservices
Monitoring and control

Current status
Not operational

Operational
through
radio and television
Only available in big cities

Comment
Respective departments do not have
capacities to apply simulation modeling
approaches
Need to involve social media networks,
such as facebook, twitter etc.
Last mile connectivity through optical
fiber cable network is needed

Not available
Partially available

Internet price is high and access through
mobile is not reliable

Not fully functional

Websites and other e-services are not
updated
ICT
based
technologies
(software/modeling/GIS/GPS) are not
being applied

Partially operational

On the other hand, internet can play a key role in helping locate victims, manage
information and reconstruct damaged areas. Social networks in particular—for example
Face book and Twitter— emerged as effective communication tools that can facilitate
dissemination of information and connect people through creating groups and hash tags
referring to the disasters. Websites can also be quickly launched containing information
about missing persons, people found, the state of the roads, sources of fuel and food and
more. Internet users can use it as a platform to work together for circulating information by
using social networks and collaborative portals. People can also channel their contributions
if social network groups and webpages can be set up quickly calling for donations to help
those affected by the natural disasters.
In this context, public places with internet access, such as telecentres, infocentres and
libraries, can play a key role in enabling the community to access the services provided by
social networks and the information contained on webpages. Mobile telephones can also
provide similar assistance. Although the possibility of communicating orally is a remote one
given that the telephone lines may get saturated, but SMS text messages can keep people in
touch and it is a useful source providing information for people who are unable to
communicate by telephone or internet.
Although ICTs have proven to be of major importance following a natural disaster, they can
also be used to prevent catastrophes caused by natural disasters. According to experts,
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earthquakes and tsunamis are impossible to predict but with basic knowledge about what
to do in such situations and in the event of other natural disasters, the number of victims
can be reduced. The following table highlights actions that need to be taken for effective
management of natural disasters.

Table 5: Action Plan for Natural Disaster Management
Focus Area/Action Plan
Develop Early Warning Systems

Current Status
Not in use

Develop long-term weatherforecasting model

Short-term forecasting is
currently being made

Use TV, Radio and Social Media
Networks (Face book, Twitter etc)
to educate the public about
disaster preparedness

Though TV and radio is
used currently, use of
social
media
by
respective departments
is absent
Websites are not being
updated on a regular
basis
Not in use currently

Maintain updated Websites by
respective departments
Prepare Hazard Maps such as GIS
based data and strategic
infrastructure mapping to expose
vulnerable population and assets
SMS service for Disaster
Awareness
E-Library on Disaster
Management

Not in use currently

Not available currently

Comments
Capacity
building
of
Weather Department is
needed
Capacity
building
of
Weather Department is
needed in forecasting longterm weather (for about 6
months)
Social
media
network
(facebook,
twitter
etc.)
should be used for this
purpose
Respective
departments
websites need to be
updated regularly
Needs to be developed and
train people to handle this

Needs to be introduced by
the concerned Ministry and
Departments
e-tothyakosh website can be
used for this purpose

5.4 HUMAN RESOURCE DEVELOPMENT
The potential of ICT to enhance human capital development is twofold—one, the use of ICTs
to improve education quality of graduates emanating from other than IT disciplines and
two, IT graduates emanated from various ICT disciplines. ICT not only improves the different
facets of human development, such as education, health, citizen empowerment but it also
assists in human resource capacity building. It does this by enlarging people’s choices;
creating jobs in diverse fields as education, outsourcing, sales & marketing, and media;
allows the full utilization of expensive ICT resources; creates wealth and reduces poverty;
contributes to global development (Getao, 2004). As such ICT acts as both a sector as well as
an enabler. A cyclical relationship exists between ICT strategy and ICT human resource
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capacity because while we need an ICT strategy to inform the development of ICT human
resource capacity, at the same time we need existing ICT human resource capacity to
develop the ICT strategy.
ICT enhances learning and fills a large gap by encouraging distant learning; it is a suitable
means of distributing and accessing learning resources which in turn have great learning
potential in rural areas where resources such as books and libraries are scarce (Shade,
Awodele, & Samuel, 2012). Well-developed ICTs can expand the composition of potential
students, allowing non-traditional groups of students such as mature students, lifelong
learners, disabled students, employed students and distance learners to take advantage of
available educational resources.

Table 6: Action Plan for Human Resource Development in the ICT Sector
Focus Area/Action Plan
Assess skills of ICT
professionals and meet
gaps with targeted
training programs
Establish ICT Training
Centers

Current Status
There is a substantial gap (about
40%) of skilled IT professionals
(BIDS Study 2016)

Ensure ICT Literacy

IT education/literacy at the
primary and secondary level has
been introduced

Enhance internet
accessibility through
ensuring last mile
connectivity

Internet users in Bangladesh are
still low compared to other similar
countries. Broadband connectivity
is available only in big cities.
Mobile internet is not quite
reliable. Price of internet usage is
considered to be high.
Digital contents of text books
have been developed for disables
and the process is ongoing with
support from A2I Program of the
government.

Ensure access to
education and research
for people with
disabilities

BITM
(BASIS
Institute
of
Technology and management)
has been providing training on
ICTs
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Comment
Training programs on ICT
skills need to be expanded
largely to meet the demand
for IT professionals
Capacity of the existing
training institutes needs to
be enhanced. Also an
effective linkage between
academia and industry
needs to be established
Currently
adopted
IT
education/literacy at the
primary and secondary
education is very limited
Broadband
connectivity
needs to be enhanced at
least at the Upazila level
with fiber Optic cables.
VAT/Tax on internet usage
could be reduced.
More actions are needed.
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5.5 LAND RESOURCES
Application of ICTs in land resource management is widely recognized. It facilitates various
activities in land markets, land governance and land reforms. For example, firstly, the
information services provided by ICT help buyers and sellers of land make knowledgeable
decisions. These services provide transparency and reduce corruption. Secondly,
government e-planning portals allow public access to land-use control information and
planning regulations. At the same time, tools such as the Geographic Information System
(GIS) help the public to use mapping and spatial analyses in community development.
Thirdly, ICT supports land reform from the identification of current owners and tenure
patterns through to reallocation options and the provision of registration. Moreover, ICT
could help in simplifying and systematizing of copyright, licensing, and pricing
arrangements. Public-private partnerships (PPP) are possible to ensure sustainable
financing of ICT in Land Administration (World Bank, 2011).
In Bangladesh, the existing land administration system is still characterized by inefficiency
and corruption(Hossain M. , 2015). The absence of adequate and proper land records create
hindrances in securing land tenure and land transfer. An inappropriate land administration
and management system is the root cause for unplanned urban growth. There exists a need
to develop a sustainable land administration and management system. Although initiatives
were undertaken to incorporate the tools of Information Technology to land administration
and management since the late 1990s, the results have yet to be satisfactory. For example, a
pilot project titled “Land Record Archiving and Automation of Record Room at Manikganj
DC’s office” which began in 1998 has yet to be completed. The current government has
proposed an ambitious Digital Land Management System (DLMS), which will digitalize all
ownership information and allow the sharing of up-to-date information online. However,
the system is not expected to be operational any time soon. Some other donor-supported
digitization programs are ongoing, however, at a snail’s pace.
The following ICT based strategies can be undertaken to increase efficiency and decrease
corruption in land resource management.

Table 7: Action Plan for Land Resource Management
Focus Area/Action
Plan
Digitize land records
and khatians and
integrate
different
land offices

Current Status

Comments

Currently a highly
disintegrated land
administration prevails
which entails huge
costs on end-users

IT
based
solution
could
resolve
uncoordinated
and
disaggregated
processes in land administration. Through
a digitized integrated system, land records
collected from government agencies, such
as the AC (Land) Office, the Settlement
Office and Sub-Registrar can update their
databases by linking with the newly
generated data in real time and thereby
handle all land-related tasks including
taxes, documentation and statistical
information, as well as khatian. The system
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Adopting Geographic
Information System
(GIS) to help the
public use mapping
and spatial analyses
Land zoning and
mapping

Land
Information
System (LIS)

Create an
inventory/database
of Khas land

The system is not in
use currently

The national land
zoning project is now
being implemented by
the Land Ministry
which has a target of
completing land
zoning maps of 40
districts and 301
Upazilas. Land zoning
of 19 Coastal and 2
plain land districts has
already been
completed. Three HillTract Districts has not
been included for
mapping.
Not in use currently

Not available/partially
available
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will reduce time and cost in receiving
services as well as is expected to reduce
number of land-related disputes.
Need to be adopted as part of LIS

Land zoning activities should be completed
on time.

It is easy to facilitate quick capturing,
retrieval and querying by holding different
cartographic information by applying land
information system (LIS). LIS could suit
with the spontaneous land conversion and
title change in the country. Once an
accurate geodetic framework and cadastral
system have been developed, many
analysis of land-tenure change could be
performed
with
high
degree
of
measurement accuracy. This will help
manage compatible multiple land uses
within selected parcel of land. Use of LIS
for recording and maintaining the original
volume of land records could minimize the
chances of tampering of records.
Proper action is needed
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5.6 WATER RESOURCES
Various ICT tools can be applied to improve water availability, efficiency, accessibility, and
sustainability. Examples of ICT application to water management include real-time
monitoring and control systems deployed in water plants and big facilities for real-time
optimized operations, alarms management, energy optimization, quality control and crisis
management(European Commision, 2010).Intelligent water monitoring makes it possible to
detect leaks online while at the same time Automated Meter Reading (AMR) through fixed
networks creates new business opportunities. Smart meters and ICT web tools are likely to
benefit both utilities and final consumers.
An example of the use of ICTs in the context of climate change and water in Bangladesh is
the “Communication for Development (ComDev)” project. ComDev combines participatory
communication methods and processes with a variety of media and tools ranging from rural
radio to more advanced ICTs. It aims to enhance people’s resilience and capacity to cope
through diverse livelihood options. To ensure better management of water resources, it is
important to enhance the application of ICT tools in various water resource management as
well as capacity building in this regard. The Water Resources Planning Organization
(WARPO) (http://www.warpo.gov.bd/), an apex organization under the Ministry of Water
Resources, dealing with nationwide water resources planning can take the lead in
implementing ICT based tools in water resource management.

Table 8: Action Plan for Water Resource Management through ICTs
Focus Area/Action Plan

Current Status

Comments

Use of real-time monitoring and
control systems in water plants and
big facilities
Intelligent water monitoring to
detect leaks online
Automated Meter Reading (AMR)
through fixed networks
Using latest wireless technologies for
connecting to various types of
sensors for real-time monitoring of
water
supply
and
demand
parameters

Not in use
currently

Need to be implemented for
efficient
monitoring
and
controlling wastage of water
This is very important for WASA
to improve its services
Need to be adopted this
technologies to improve water
services

Not in use
Not in use

5.7 FOREST RESOURCES
ICT applications can enhance public participation and transparency, make law enforcement
more efficient, and thus improve forest management(World Bank, 2011). These can be
achieved through e-government services and open government applications, advocacy
campaigns through text messages and internet social networking, community radio, etc.
Furthermore, the quality of forest management can be improved through comprehensive
forest management information systems. In addition, technology can enhance the application
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of legislation and the rule of law with respect to forest management. It can reduce the
incidence of illegal logging and transportation of wildlife. Finally, ICT applications can
promote business transactions with the private sector through such applications as eauction. In addition, they can increase productivity and improve efficiency in the supply
chain.
Deforestation is a serious problem with respect to the management of forest resources in
Bangladesh. The need to increase Bangladesh’s land area under forest cover has been an
issue that has consistently featured in forest policy throughout the last 100 years(Biswas &
Choudhury, 2007). To meet the objectives of the Forest Management plans, the government
has enacted a number of development plans such as the development of Kaptai National
Park (1999-2000 to 2005-2006), the Coastal Greenbelt Project (1995-1996 to 2001- 2002),
etc.The present forest management is different from the past one in respect of its
objectives. The present idea of forest management is to involve people in the management
and create an environment so that people can feel that they have also some stakes on trees
growing on the forestland and to improve living standard of the people residing in the
vicinity of the forests(Forest Department, 2015).
Detailed inventories of all major forest types in the country except the forests in Chittagong
Hill Tracts were carried out. This has provided the necessary database for using quantitative
information for writing more comprehensive management plans for different forests. Small
units of uniform crop have been identified and information on these units was recorded
with the help of computer based Resources Information Management System (RIMS) unit in
FD(Forest Department, 2015).Some new forest management systems are also added to
address new concept in forest management such as agroforestry, homestead plantation,
strip plantation, participatory forestry on encroached forest, mangrove afforestation on
newly accreted land in the coastal area, reduce deforestation and forest degradation to
mitigate the climate change, conservation area management to preserve wildlife habitat and
biodiversity(Forest Department, 2015).

Table 9: Action Plan for Water Resource Management through ICTs
Focus Area/Action Plan
Use of computer based Resources
Information Management System
(RIMS) to record information of forest
types, plants etc. (Forest inventory)
Use of GPS/GIS for forest management

Actions to be taken
Not in use

Comments
Proper action plan is
needed to make use
of it

In
use,
adequately

Advocacy/awareness through
Radio/TV/Social Media network
Updated Web portal

In use

Proper plan of action
is
required
from
respective
organizations
The Campaign needs
to be intensified
Updating of websites
is very essential
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Not updated regularly

not
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5.8 FISHERIES RESOURCES
In fisheries, new ICTs are being used across the sector, from resource assessment, capture
or culture to processing and commercialization (FAO, 2008-2016). Some are specialized
applications such as sonar for locating fish. Others are general purpose applications such as
Global Positioning Systems (GPS) used for navigation and location finding, mobile phones
for trading, information exchange and emergencies, radio programming with fishing
communities and Web-based information and networking resources. A wide range of
technologies can be adopted and introduced in all but the most remote communities and
once appropriated by users, can have positive impacts on their lives.
ICT tools that can be used by fishermen include GPS, Sonar, Wireless set, computer, the
internet and mobile phones. According to the same article, GPS can be used to mark the
exact spot where fish are located and that fishermen can use this information to return to
the exact spot day or night. Similarly, sonar can be utilized to get an immediate, complete
and up to date map of the whole fishing area. Likewise, the wireless set enhances the
security of the fishermen as they can contact for help as soon as an emergency strikes while
at the same time, it allows the fishermen to communicate with other vessels as well as with
buyers even while at sea. On the other hand, computers can be used for record keeping
services while the internet and mobile phones helps in the sharing and dissemination of
fisheries related information such as market prices, weather conditions, professional
advices, business opportunities, etc.
The government adopted the National Fisheries Policy in 1998 which provides the
framework for the conservation and management of fisheries resources to ensure supply
and enhance production (Bangladesh Planning Commision, 2015). Among the agricultural
sub-sectors, fisheries have been the best performer during the 6th FYP(Miah, 2015). The
importance of fisheries to national food security is crucial; fish is estimated to provide 60%
of animal protein, while 11% of the total population of the country directly, or indirectly,
maintain their livelihood through fisheries related activities(Miah, 2015).
One of the ICT tools that can be used for fisheries resource management is Marine Spatial
Planning, often known as Coastal and Marine Spatial Planning (CMSP). IOC/UNESCO defined
MSP as “a public process of analyzing and allocating the spatial and temporal distribution of
human activities in marine areas to achieve ecological, economic, and social objectives that
usually have been specified through a political process” (Marine Spatial Planning, 2015).
Furthermore, Marine Spatial planning is not an end in itself but an analytical process
involving spatial (i.e.geographic) information often resulting in maps created as and when
required for visualizing objects or processes in space and time (Hossain, Chowdhury,
Navera, Hossain, Imam, & Sharifuzzaman, 2014).
Another tool is the habitat and range modeling. It is an extremely important set of analytical
processes and tools to determine the habitats and migration ranges of valuable and
critically important fishes and other marine species. This process involves determining
habitats of these species in different stages of their life cycle (from egg to adult and
mother)(Hossain, Chowdhury, Navera, Hossain, Imam, & Sharifuzzaman, 2014).
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Table 10: Action Plan for Fisheries Resource Management through ICTs
Focus Area/Action Plan
Sonar for locating fish

Current status
In use

Global Positioning Systems (GPS) for
navigation and location finding
Marine Spatial Planning for creation
of maps
Habitat and range modeling

In use

Radio programming with fishing
communities and Web-based
information and networking
resources

In use

Not in use
Not in use

Comments
A coordinated approach
with wide coverage by
respective organizations
is necessary to locate
fishery resources in the
maritime
surface
of
Bangladesh
More
coordinated
approach is required
Respective departments
should make use of it
Respective departments
should make use of it
More actions are needed

5.9 LIVESTOCK
Livestock production accounts for about 33% of GDP and 10% of agricultural GDP in
Bangladesh. It is an important component of income for poor households and employs
about 20% of the rural labor force. The majority of poor rural households raise livestock,
which provide power for cropping, transport, threshing and oilseed crushing; manure as a
source of fertilizer and fuel; a ready source of cash; and meat, milk and eggs for human
consumption.
One of the applications of ICTs would be to collect and disseminate reliable and timely
livestock market information to producers, traders, processors, and consumers to promote
greater participation in local and regional markets. Rural communities can request market
information via text message, website, or weekly radio broadcasts. Moreover, ICT tools can
help pastoralists to get web-based or SMS-based disease related solutions.
In order to ease the service delivery mechanism of the Department of Livestock Services, a
project titled “Service Delivery of Department of Livestock Services Through SMS” has been
completed in 2015 with funding support under the Service Innovation Fund of A2I program.
The main objective of the project was to enhance the service of Department of Livestock
Services (DLS) by providing information regarding different diseases of the livestock and
their remedies through mobile SMS service so that pastoralists can get information easily
and quickly. This is a SMS-based service on various queries of farmers regarding their crops,
diseases, livestock etc. By this service any one can send SMS to a toll free number with
question and they can get answer from a database which is hosted by the National Data
Center, Bangladesh Computer Council (BCC). This is a SMS Push Pull Service/SMS Read and
Write (both) Service.
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Table 11: Action Plan for Livestock Resource Management through ICTs
Focus Area/Action Plan

Current Status

Comments

Developing a Livestock Market
Information System for
dissemination of market
information

Not in use

Using ICT tools for livestock
disease control, dairy herd
management, livestock
production and for marketing
of livestock and livestock
produce

Partially in use

Since
2005,
USAID
has
supported
the
Global
Livestock
Collaborative
Research Support Program to
create a National Livestock
Market Information System
(NLMIS) in Ethiopia (USAID,
2012). According to the USAID,
the NLMIS helps Ethiopian
pastoralists
make
better
decisions on when to sell their
livestock and earn increased
income during times of
economic hardship.
Bangladesh could use this
software with support from
USAID.
Dept. of Livestock (DLS) has
developed a mobile-phone
based services to provide
various information to help
livestock pastoralists

5.10 CROP AGRICULTURE
Bangladesh is primarily an agrarian economy and about 48 percent of total labor force is
engaged in this sector. The performance of agriculture sector has an overwhelming impact
on the economy, particularly in employment generation, poverty alleviation and ensuring
food security. Bangladesh has made tremendous progress in crop agriculture production
since its independence, which has been possible with adoption of agro-technologies and
agricultural input liberalization policies.
However, the crop agriculture sector is in need of the application of ICTs to enhance its
output and productivity. One possible application of ICT in agriculture is through the use of
an Agro-Information System. This system will store information about a crop, its varieties
and the requirements to grow it such as soil type, temperature, type and quantity of
fertilizer, time of planting, time of maturity, etc. This information can be assessed by the
farmers to improve the volume and efficiency of their crop yield.
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Table 12: Action Plan for Crop Management through ICTs
Focus Area/Action Plan
Geo-informatics or Geographic
Information System (GIS)

Use of ICT tools for Crop Zoning and
Planning in the use of land
Web-based and SMS-based fertilizer
recommendation system
Collecting data through Remote
Sensing such as Aerial Photography
and Radar Mapping of Surface
Topography
Use of ICT tools for traceability in
crop agriculture
Use of an Agro-Information System

Current Status
GIS is now being used by
DAM and Agricultural
Ministry to assess the
crop production
Land zoning is underway
SRDI has developed a
mobile-phone based tool
In use

Comments
SPARRSO has been
providing the
support
Progress
of
land
zoning is satisfactory
Proper
functioning
will be key to success
of the program/tool
SPARRSO
is
responsible for this

In use

Through SPARRSO

In use, but not in a
coordinated way

Various private and
public initiatives are
in
place—a
coordination
is
needed

5.11 URBANIZATION/URBAN DEVELOPMENT
The Goal 11 of the Sustainable Development Goals (SDGs) highlights the importance of
urban development: “Make Cities inclusive, safe, resilient and sustainable”. Although cities
are the hubs of education, commerce, culture and much more, they are also the site of
congestion, environmental degradation and scarcity of basic services. ICTs have the power
to bring about transformative change with regards to urban development and are already
being applied across the World. According to National Institute of Urban Affairs (NIUA), 2015
some concepts that have been established as results are: “Smart City”, “Intelligent Cities”,
“Digital City”, and “eCity”.
ICTs can be applied to diverse sectors of urban development and management. In the
energy/utilities/water sector, smart grids/meters provide a technology-enabled solution to
reduce leakage and waste and increase transparency and reliability. Smart grids deliver
electricity from suppliers to consumers using two-way digital technology and can integrate
alternative sources of electricity such as solar and wind energy. The actions that have been
suggested for water management, weather forecasting, climate change aspects are all also
relevant to urban development.
In the Healthcare sector, Tele-health services, which connect hospitals to remote facilities
for consultation, diagnosis, and sometimes training, are increasingly finding acceptance as a
means of increasing accessibility and reducing the cost of delivery. Similarly in the education
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sector, technologies such as monitoring systems, remote access and access to quality
content allow for interactive two-way content delivery to both students and teachers. In the
housing and infrastructure sector, ICTs support the construction of smart/green buildings
with features such as leverage sensors and controls designed to improve efficiency and
tailor energy use to demand. ICTs can also help ensure public safety and security by using
such tools as Real Time Crime Centers (RTCCs) and integrated emergency response
solutions to increase efficiency and reduce response time.
Since urbanization is a complex phenomenon and environmental conservation aspects are
crucial for sustainable urban development, the role of ICTs could make best use of policies
through monitoring, evaluation and communication. As it involves cross-sectoral policies,
proper design and implementation of ICT policies could facilitate faster and smooth
implementation of urbanization policies.

CONCLUSION
The role of ICTs in natural conservation is widely recognized, particularly for the purpose of
effective monitoring and evaluation of conservation policies. ICTs offer new ways for
communicating and exchanging information and knowledge in various sectors—most of
which are cross-cutting. The impact of environmental degradation in many developing
countries include degrading agricultural lands, shrinking forests, diminishing supplies of
clean water, declining fisheries, and the threat of growing social and ecological vulnerability
from climate change and loss of biological diversity. ICTs have a potential for improving the
accessibility of information, and if appropriately applied, they can empower local people to
make informed decisions regarding environmental issues, thus enhancing environmental
conservation. However, the challenge is on how to define particular roles that
environmental information can play and where ICTs can effectively be applied for
environmental conservation. This is a challenging task while drafting the role of ICTs in the
national conservation strategy. The challenges include maintaining a delicate balance
between the human role to preserve natural resources and ecosystems on the one hand
and choice of ICT applications on the other hand.
The required applications of ICTs as discussed for various sectors are directly or indirectly
associated with natural conservations. In particular, discussions on the role of ICTs on
various resources management are made for the following areas: Ecosystem, biodiversity,
climate change and natural disaster, human resource development, land, water, fisheries,
livestock, crop and urbanization. International best practices on the use of ICTs in those
specific areas along with current status in Bangladesh are highlighted. Based on the
analysis, the paper provides some recommendations below to facilitate the use of ICTs in
conservation in Bangladesh.
1. Coordinated approach among all the relevant agencies and stakeholders concerning
environmental conservation is necessary to make the best use of ICT applications.
One application could serve several purposes, but accessibility of such application to
all agencies must be ensured. A “National Steering Committee on Conservation”
could play an important role on harnessing the use and access of ICTs in
conservation and delegate proper roles to respective agencies. This type of sharing
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of applications, data and other necessary resources could minimize the costs as well
as improve efficiency in monitoring and evaluation of conservation strategies.
2. Agencies and development practitioners engaged in the design and implementation
of conservation projects systematically should incorporate the use of ICTs in projects
from the earliest stage of project design through closure. This can be achieved by
including assessments of existing ICT capabilities and collaboration opportunities,
particularly in remote areas, to boost efficacy and build on existing networks through
collaboration across networks, platforms, databases and client pools. As the private
sector has been playing a critical role in transforming the ICT landscape, this
presents an important opportunity for public private partnerships to increase the
conservation and development of interventions.
3. Institutionalizing best practices will serve as the basis for the use of a requirements
analysis at the outset of activity planning to calibrate human resources and
technology investments properly against overall goal achievement. This would also
provide an opportunity to explicitly make the case for continued investments and to
track results through monitoring and evaluation efforts. By integrating ICT and
communication activities would also help support larger goals around data
transparency and learning, evidence-based designs and more efficient investments
in project tools.
4. Research and development in environmental conservation is less focused and thus
need fundamental and applied research contributing to improving the quality and
efficiency of applications relevant to national environmental conservation. A central
on-line data bank on different issues/areas related to conservation needs to be
created, which can be accessed by educational institutions and other R&D
organizations.
5. Lack of properly trained IT human capital is also a big challenge to achieve all the
required goals. The fresh graduates are not adequately trained to enter into the
industry due to the outdated curriculums followed by the educational institutions
and the lack of linkages between the industry and academia; it also faces shortage of
a strong pool of mid-level product/project managers that hampers the expected
growth of the IT industry. Most of the existing IT training institutions offer substandard training programs that may not be deemed adequate for fulfilling the skill
requirements. There is a huge need for standardized quality training curriculums as
well as centers of excellence in IT training to mitigate the skill gap in the ICT sector.
With special attention to this problem of skill gap in the ICT sector and by
internalizing environment friendly policies in all sector of the economy, Bangladesh
is expected to strive strongly towards the green path of sustainable development.
6. Finally, the policies on natural conservation must be coherent and traceable so that it
allows the effective application of ICT tools. Proper planning, procurement and
application process of ICT tools might enhance the monitoring and evaluation of
conservation policies in an efficient and effective manner. A proper mapping of
financial and physical resources on the application of appropriate ICT tools would be
required.
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