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Climate Change in the 21st Century: 

As a defining human development challenge of the 21st century [1], climate change is constantly hindering global efforts on poverty alleviation and sustainable development. Worldwide, we observe the unfortunate trend where the most vulnerable population is the least responsible behind the causes of climate change; the severely affected people are also the least informed ones [2]. According to UNDP, due to the climate change related effects, nearly 2 billion people will face water stress, 332 million people will be displaced, and around 600 million people will be affected by malnutrition [1]. In most of the cases, the poor and the marginalized do not have any social safety net in place, equipped with localized information, community based communication infrastructure and participatory decision making mechanisms. 
Bangladesh and Climate Change: 

Since emerging as an independent country in 1971, Bangladesh has achieved some notable development amid major socio-economic and environmental challenges. Among others, its GDP has more than tripled in real value; food production has increased three times; child mortality has decreased substantially and the country is performing better than it neighbors in terms of ensuring gender parity in education [3].
But many of its successes towards development are severely affected due to natural disasters. In last 35 years, the government of Bangladesh has invested more than US$ 10 billion for making the country less vulnerable to natural disasters like flood, cyclone, draught etc. UN studies have found Bangladesh to be one of the most vulnerable countries in the world to cyclone and flood. Table 1 shows Bangladesh as the country at most risk of being affected by tropical cyclones. It’s sixth in the global vulnerability ranking caused by flooding. 

	Most vulnerable countries to floods or cyclones

(Death/100,000 people exposed to cyclones)



	Floods
	
	Tropical Cyclone

	1.
	Venezuela
	4.9
	
	1.
	Bangladesh
	32.1

	2.
	Afghanistan
	4.3
	
	2.
	India
	20.2

	3.
	Pakistan
	2.2
	
	3.
	Philippines
	8.3

	4.
	China
	1.4
	
	4.
	Honduras
	7.3

	5.
	India
	1.2
	
	5.
	Vietnam
	5.5

	6.
	Bangladesh
	1.1
	
	6.
	China
	2.8


Table 1 [3]
A study by the Intergovernmental Panel on Climate Change (IPCC) shows that by 2050, one in every 7 people (approximately 35 million) in Bangladesh will be displaced by climate change [4]. 32% of total Bangladesh can be considered as coastal regions and nearly 39% of the total population lives in such places. With a population growth of 1.3%, by 2020, it will be 44% or 45 million [5].
This huge population is in danger of displacement due to the rising global temperature and sea level. In last 10 years, the average temperature in Bangladesh has incremented twice at the rate it was increasing in the last 40 years. In last 100 years, average temperature in Bangladesh has increased by 0.5 degree Celsius and the sea level rise was 0.5 meter [5].  According to a World Bank study, an increment of sea level by 45 centimeter and a rise of temperature by 2 degree Celsius can result in the 145 kilometer long sea beach in the south-eastern part of Bangladesh to be completely under water [5]. 
Sea level rise is also causing a higher level of salinity intrusion with tide through the rivers and estuaries. Some of the major adverse effects due to high salinity in water are [6]:

· It decreases availability/productivity of agricultural land
· Increases food insecurity as naturally growing species disappear

· Serious scarcity of safe drinking water

· Loss of biodiversity (e.g. decreasing number of tree species and fresh water fish)

· Creates socioeconomic problems (e.g. women become more vulnerable)

Another natural disaster intensified by climate change is “River Erosion” in Bangladesh. Each year, thousands of acres of land (including farming land, roads, localities, educational institutions etc.) near the major rivers are submerged due to river erosion. According to the experts, it is a “slow, silent disaster” that is causing more damage than any other natural disasters [7].  Experts are also noticing the ever shortening time gap between major floods and cyclones. This trend is severely affecting Bangladesh as the people are getting less time to recover and rebuild. As far as the infrastructure development and long term planning are concerned, the policy makers of Bangladesh are having a tough time with limited resources. Figure 1 shows Bangladesh’s vulnerability to different natural disasters. 
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Figure 1: Natural Disaster Affected Areas in Bangladesh [3]
Role of ICT in addressing Climate Change challenges:

Within the domain of Information and Communication Technology (ICT), we can find a wide range of technology based options. From the state of the of art mobile phone communications, real time high speed wireless Internet to a more traditional TV, radio (AM, low power FM) and personal computers- all are encompassed in ICT. With the ever increasing number of the mobile phone subscribers (4.7 billion) and Internet users (1.8 billion) [8], the global ICT industry unfortunately is contributing towards 2-3% of global Green House Gas (GHG) emissions [9]. But at the same time, ICT enabled applications have great potentials towards helping to build a lower-carbon, knowledge-centric society, where it will be mostly utilized as a strategic tool for development [2]. 
ICT as a Change Maker:

In combating against the challenges of climate change, ICT has a multi-level role to play in global, regional and local contexts. Options like: video conferencing, tele-working, e-commerce, intelligent transport systems significantly reduces carbon footprint, hence result in a better way of living. In a developed countries context, ICT enabled options powered by efficient applications and green practices can play a significant part in the mitigation process (explained in details at the later part of this section). On developing countries’ context (who are mostly in the receiving end of the adverse effects of climate change), ICT can offer a wide range tools for development and facing the challenges created by climate change. It helps to better connect people, efficiently provide basic services like health care, education, food security, financial management for the people at the bottom of the pyramid (BoP), even during the time of changing environment. 
ICT for Convergence and Bridging the Divide:

ICT opens up the opportunities for convergence between multiple technologies and services (e.g. e-Health//tele-medicine; online education; micro-credit system using cellular phones etc.). The effective use of ICT entails not only the infrastructure development but also requires the development of human resources, localized content and pro-people institutional as well as regulatory framework [2], invaluable of regions facing with major environmental hardships. ICT offers the mass to be empowered with information, be aware of the upcoming challenges and opportunities and help to bridge the gap between the “information rich” and “information poor”.  

ICT for Climate Change Mitigation and Adaptation:

Patrick P Kalas and Alan Finlay, in their edited document “Planting the knowledge seed, Adapting to climate change using ICT” rightly pointed out to the key linkages between ICT and climate change [2]. According to them, through actively advocating the use of energy and carbon efficient ICT options and promoting technology cooperation between the developed and developing regions to develop energy-efficient technologies, ICT can significantly contribute towards the mitigation process of climate change (both in global north and south). ICT tools can also help significantly towards the adaptation process locally. It offers tools for early disaster warning systems, data analysis equipments for short and long term prediction of climate change, coordination mechanisms of resource management and risk communications. 
ICT for Empowering the Base of the Pyramid Population:

ICT empowers the voiceless with a mean to communicate with the rest of the world. It helps people to be self-reliant and engages them in creating customized solutions for climate change induced problems, which at most of the times are better understood by the local population rather than just depending on external expertise. ICT facilitates the BoP population toward fighting the adverse effect of climate change by helping to have access to relevant information, strengthening the local voice and in developing sustainable, knowledge sharing communities. 
ICT and Climate Change in Bangladesh: Challenges and Strategic Priorities
Climate change and its present and future adverse effects in Bangladesh is a much talked about topic in the public sphere of this country. In recent years, a series of initiatives have been taken by the Government of Bangladesh (GoB), international donor and development agencies, NGOs in integrating ICT as a strategic tool for combating climate change and working towards development. In 2009, GoB (alongside with other stakeholders) have finalized its national climate change strategy and action plan. This plan is built on six pillars/key areas [3]:

· Food security, social protection and health
· Comprehensive disaster management

· Infrastructure development

· Research and knowledge development

· Mitigation and low carbon development

· Capacity building and institutional strengthening of GoB ministries, agencies, civil society and private sector

Internalizing ICT for Climate Change:

Under these key areas, the GoB has initiated specific projects on each sector. The underlying assumption is to use ICT as a key enabler in fulfilling goals set by this strategy and action plan. Despite the national level consensus and efforts in combating climate change is growing with time, we can still observe the absence of sufficient awareness among the mass and challenges in integrating ICT with the overall planning as well as execution. 

In accordance with the “ICT and Climate change Learning Curve”, edited by Patrick P Kalas and Alan Finlay [2], we identify that a nation may need to go through multiple phases while integrating a set of technology based innovations to solve any problem (in this case ICT for Climate Change). Awareness raising, capacity development, ownership building among the critical mass of population may take some time, and the policy makers need to recognize these different phases while developing a sustainable, ICT centric master plan to face the challenges created through climate change. 
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Figure 2: ICT as a Strategic Tool in Climate Change Learning Curve

In figure 2 we can se that at the first phase, focus should be mainly on awareness building and conceptual capacity development. People from both civil society and BoP should become involved in the process of conceptualizing ICT as a strategic tool for combating climate change. At the second phase, awareness should spread around BoP, there should be an increasing number of experts, involved in hands on pilot projects where ICT based technological interventions are being used. Policy makers should also facilitate ICT while prioritizing strategies for climate change related mitigation and adaptation processes. The third phase engages people from all over the country to be involved (building the sense of ownership) in implementing ICT based projects to combat climate change at different levels. At this stage, a critical mass of specialists should be present to lead the technology cooperation between the global north and Bangladesh, thus enabling the systematic integration of ICT as a strategic tool in climate change. 
Key Challenges: 

Some of major challenges practitioners face in Bangladesh while integrating ICT with climate change related issues:

· As identified in the previous section, the lack of awareness about the dynamic potential of ICT to solve problems created by climate change at local, regional and national levels.

· A fledgling framework of to apply climate change related policies and regulations.

· Absence of ICT based infrastructure (e.g. internet backbone, electricity, community based information access points, etc.), especially in the vulnerable rural and coals areas.
· Scarcity of localized content and the absence of synergy with indigenous solutions against climate change. 
· Absence of the “sense of ownership” in many “ICT and Climate Change” projects, due to the lack of participation from the BoP. 

Strategic Priorities: 
If we consider the graph of figure 2, we can identify Bangladesh being in the middle of phase 2 and 3. Initial mobilization to aware people at the policy making level and also at the root level has been completed. Practitioners in this domain are now working hard to integrate ICT to mitigate and adapt towards the different phenomenon of climate change through multiple projects, at the same time are also trying to scale up and replicate the successful ones with the active participation of the mass. The GoB has rightly identified the importance of ICT not only to face the climate change but as an integral part of the nation building process. Under the “Digital Bangladesh” initiative, GoB is working hard towards ensuring the benefits of ICT at all levels of Bangladesh. In accordance with the spirit of Digital Bangladesh movement, the following strategic priorities need to be in place to ensure a sustainable integration of ICT for climate change:
· Recognition of ICT as an enabler at Policy level: The role of ICT to achieve significant adaptation needs to be recognized and integrated in the national development and climate change related master plan. 

· Partnership towards Innovation: Public-Private Partnership (PPP) should be encouraged (both at local and international levels) to ensure technology cooperation and innovation in combating the challenges of climate change using ICT. 

· Identifying disaster-affected areas for immediate mitigation and long term adaptation process. For example, GoB can prioritize projects in areas with high salinity in water in the south-western Bangladesh and in the north-western part of the country where seasonal draught adversely affects the local livelihood. 
· Convergence is the Key: GoB and civil society together should champion the need for convergence, in terms of service delivery, awareness building and sustainable development. For example, synergy community based FM radio, internet and cellular phone technologies should be encouraged in the coastal areas of Bangladesh to disseminate information among the vulnerable population. 

· Building Ownership through Localization: Local content development and customization of ICT based service delivery need to be ensured. Research shows the high positive correlation between the sense of ownership development and successful ICT projects at the root level. 

· South-South Knowledge Network: In addition to the traditional North-South network for knowledge and technology transfer, global South-South knowledge network needs to be established where people around the world affected by climate change can share their experience and also can help each other to innovate new solutions using ICT.
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� This graph is a modified version of the “ICTs and climate change learning curve” from Planting the Knowledge Seed, Adapting to Climate Change Using ICTs, pg.20 (2009)





