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Development and Climate Change 
Bangladesh Country Case Study 

 

1. Background 

1.1 About Study 

The Development and Climate Project is an initiative of 12 institutes from developing and 
developed countries. The study intends to explore a) national development strategies and 
policies that both meet development priorities of country and address climate change; b) 
identify promising policy options and projects that assist in the transition to long-term 
sustainable development including policies addressing climate change. In addition, establish a 
partnership between centre of excellence in developing and industrialized countries to promote 
discussions and share experiences about integrated development and climate change policies, 
including mitigation as well as adaptation strategies. It is also important to note that the project 
activity would like to explore effectiveness of international collaboration to support the 
implementation of sustainable development and climate change policies. The principal aim of 
the study is to identify development paths and actions linked to positive climate outcomes. 
The study activities have been divided into two phases. Phase I is country assessment (present 
activity) and Phase II is detail analysis of policies, options and measures to meet national 
sustainable development as well as climate change. Section 1.4 provides overall approach and 
methodology of the project. 

The Bangladesh Country Case Study component has considered food security and energy 
security as two key issues for Bangladesh for achieving sustainable development. The food 
security component has assessed future requirement of food-grain, impacts of climate change 
and variability to agricultural production particularly food-grain, food requirement during 
disaster period and anticipated disruption of food supply mechanisms. It has also identified 
various options those could be considered and incorporated in the future development plan to 
ensure food security of the country. The energy security component has analyzed supply of 
primary energy and energy requirement with special emphasis on electricity supply. The 
analysis was done both for urban and rural area, as requirement varies due to type of energy 
and buying capacity of households. It has made an attempt to explore the ideas and options to 
meet policy commitment considering positive climate outcome and meeting the challenges of 
sustainable development. 

1.2 Important Aspect of the Country 

Bangladesh is a developing country in the South Asian Region with a comparatively 
inadequate natural resource base including land and mineral resources. The population density 
is very high with almost half below fifteen years of age. Most of the people are amongst the 
poorest in the world, and depend mainly on the natural resource base for their livelihood. 
However, the resource base is now under serious threat, as most natural resources are either 
being over-exploited or used sub-optimally. The low “land-man” ratio in the country is often 
further threatened by natural hazards, besides anthropogenic stresses. Continuous degradation 
of natural resource base particularly land and soil, and natural hazards considered as future 
threats to the food-grain self-sufficiency status of the country. The anticipated adverse impacts 
of climate change and variability will further impose additional threat that will further 
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decrease agricultural productivity. Thus, for the survival of Bangladesh's dense population, it 
is essential to have environmental planning including necessary adaptation measures to reduce 
adverse impacts of climate change and variability. 

Bangladesh lies at the “bottom-line” amongst the members of the global club of developing 
countries and have a very low access to and intensity of energy use. The country's per capita 
total energy consumption is still one of the lowest in the world, being a total about 197 kg of 
oil equivalent. About 45 percent of the total primary energy is met from commercial sources, 
which include indigenous natural gas, imported petroleum and coal. The balance 57 percent 
being met from the traditional energy sources (i.e. rice hulls, cow dung, rice straw, jute stick, 
twigs/leaves and other biomass) (BBS, 2000). Only about 30 percent of the population has 
access to electricity, most convenient form of energy, from the national grid that has been achieved 
over the past 4 to 5 decades.  

Ironically, the major reason why Bangladesh still could not make a “take-off” from such a low 
level of energy consumption (intensity) and poor energy access of people is typical of many 
other developing countries of the world. It is not actually the Resource Endowment, but more 
the lack of appropriate Resource Management, which need to be planned, designed and 
implemented appropriately with a specific sense of national direction, targeted to achieve a 
sustainable development in the long term. 

The government of Bangladesh has rightly recognized the importance of energy supply for 
development activities of different sectors to promote sustainable economic growth and 
development. The self-sufficiency in food-grain and food security has also received priority 
under the national development plan. The Bangladesh country case study, therefore, has 
emphasized on food, and energy as key elements of sustainable development for Bangladesh 
and how best climate change component can be embedded within development trajectories.  

1.3 Focus of Country Study 

It is evident from the development plan and policy of the government that self-sufficiency in 
food-grain, and providing  energy (particularly electricity) to all have received significant 
attention. It is also evident from different studies and reports that adverse impacts of climate 
change and variability will slow down economic development as a whole and thus the national 
development goals and objectives cannot be attained without addressing climate change. The 
main objective of the food security and energy security study of Bangladesh is to explore the 
ideas to meet the challenges of sustainable development in the context of climate change. The 
principal aim of the study is to identify development paths and actions linked to positive 
climate outcomes. The study intends to explore national development strategies and policies 
that both meet development priorities of the country as well as address climate change; 
identify promising policy options and projects that assist in the transition to long-term 
sustainable development including policies addressing climate change. The country case study 
of Bangladesh is focusing on two priority areas of the sustainable development i.e. food 
security and energy security. 

The food security component of the study  focuses on in-country availability and demand of 
food-grain in 2030 and vulnerability of production in the context of climate change.  This is 
mainly due to the fact that the main supply of food-grain comes from in-country production 
and is vulnerable to climate change and variability. The energy security component of the 
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study concentrated on commercial energy with special emphasis on electricity supply to all 
citizen of the country. It has highlighted electricity demand of rural and urban households as 
their demands differ. Both components of the study tried to identify options to reduce adverse 
impacts of climate change and variability on agricultural production and reduce greenhouse 
gas emissions from the energy sector at the same time meet the energy needs. 

1.4 Main Questions 

Bangladesh is certainly blessed with a reasonable reserve of this relatively clean fossil fuel - 
Natural Gas. However, has the country been able yet to reach this Primary Energy and its 
economic benefits to the grass-root level, i.e. to the majority of its population? Will the rural 
people be able to enjoy the benefits of Natural Gas even  in the long term? If not, what will be the 
strategy to secure the Primary Energy (Fuel) Supply  in the long term to rural areas and how this 
can be achieved in an efficient manner? On the Secondary Energy side, which is a major input for 
accelerated development, only 30% of the population of the country has access to Electricity, 
which still remains primarily an 'urban facility'. Although the Rural Electrification Board (REB) is 
doing a commendable job to reach Electricity to rural areas, the penetration and progress of Rural 
Electrification is slow, if we are really talking in terms of "Electricity for All" over the next 
decade. Can renewable energy technologies play significant role in energy supply to rural areas? 

The government of Bangladesh has achieved self-sufficiency in food-grain production, one of the 
major components of food security, in the recent years. Government has also given more emphasis 
to address the food security needs of vulnerable segment of the population through various safety 
net programmes like Vulnerable Group Development (VGD), Food For Work (FFW) and disaster 
relief programme using all kind of food resources available to the government. The Government 
has allowed private sector to play bigger role in the national food supply management where 
government intervention is to ensure stable food supply and price. The key questions of the food 
security analysis are to assess future requirement of food-grain, impacts of climate change and 
variability to agricultural production particularly food-grain production, food requirement during 
disaster period and anticipated disruption of food supply mechanisms. It has also identified various 
options those could be considered and incorporated in the future development plan to ensure food 
security of the country. 

1.5 General Approach and Methodology of the Study 

The Development and Climate Project has developed a 7-steps Methodological Template for the 
Country Studies to accomplish phase I and phase II activities. The steps are as follows 
 

Step 1: Review of existing long-term national development goals and the relationships to 
climate change vulnerability, and adaptation and mitigation policies.  
 
Step 2:  Formulation of Sustainable Development Visions for the country based on 
development Goals (step 1) and further assumptions about national and international 
conditions and constraints. 
 
Step 3: Definition of key national Development and Climate policy questions for 
respectively the energy sector and the food/water sector that will be addressed in the 
subsequent policy analysis. 
 
Step 4: Identification and selection of policy options in the energy and food/water sectors 
that can be used to address the policy questions described in Step 3.  
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Step 5: Analysis of possible implementation trajectories for the energy- and food/water 
sector policy options, against the background of the SD visions formulated in step 2. 
 
Step 6: Compilation of insights from a comparative assessment of the options and policy 
strategies to realise the policy objectives. 
 
Step 7: Recommendations on integrated development and climate change policy 
strategies – national, regional, and international perspectives.  

 

Bangladesh Country Case Study has followed general guidance provided in the 
methodological steps mentioned above. The country case study starts with an assessment of 
business-as-usual environment-development challenges towards attaining sustainable 
development. Development trend and its progress of food security and energy security has also 
been analysed under business-as-usual condition and climate change. The general approach of 
the Bangladesh Country Case Study is presented in figure 1. 

Figure 1. General Approach of the Study 
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2. Country Overview 

2.1 Geographical Location 

Bangladesh is located between 20O34/ to 26O38/ north latitude and 88O01/ to 92O42/ east 
longitude, with an area of 147,570 sq km. It has a population of about 131 million (BBS, 
2002), with very low per capita Gross Domestic Product (GDP) of US$ 360 (WB, 2000). 
Geologically, it is a part of the Bengal Basin, which was filled by the sediments washed down 
from the Himalayas, and the other highlands on three sides of it (Rashid, 1991). It has a border 
on the west, north and east with India, on the southeast with Myanmar, and the Bay of Bengal 
is to the south.  

The physical environment of Bangladesh is both diverse and complex. Both the traditional and 
modern systems of land use are very closely adapted to these heterogeneous conditions. This 
heterogeneity has important implications for the vulnerability and depletion of the natural 
resource base. Moreover, neither the physical environment nor the technologies available to 
utilize it remain static. For example, rapid and frequent natural changes are taking place in the 
river systems, but they are also subject to the influence of various human interventions. Thus, 
there are dynamic changes taking place in the hydrological system, which then influence land 
use and production system. A brief description of the physical settings is given below. 

2.2 Physiography 

The whole country consists of low and flat land formed mainly by the Ganges-Brahmaputra-
Meghna (GBM) river system, except for the hilly regions in the northeast and southeast. A 
network of rivers, with their tributaries and distributaries, crisscross the country. 
Physiographically the country can be divided into hills, uplifted land blocks and alluvial plains 
with very low mean elevation above sea level (Rashid 1991), and most of it is in the latter 
category.  

Floodplains of the major rivers occupy 80 per cent of the country’s land area, which generally 
have a smooth relief comprising broad and narrow ridges (former river levees), and 
depressions. Differences in the elevation between adjoining ridge tops and depressions range 
from less than 1 meter on tidal floodplains, 1 meter to 3 meters on the main river and estuarine 
floodplains, and up to 5 to 6 meters in the Sylhet Basin in the north east. Only in the extreme 
northwest do land elevations exceed 30 meters above mean sea level. Thus, changes in sea 
level will inundate coastal low-lying areas and salinity intrusion will move inward further 
resulting additional stress to agricultural production and livelihoods system (Huq et al, 1999). 

2.3 Climate 

The climate of Bangladesh is characterized by high temperature, heavy rainfall, often-
excessive humidity and marked seasonal variations. Although more than half the area is north 
of the Tropics, the effect of the Himalayan mountain chain is such as to make the climate more 
or less tropical throughout the year. The climate is controlled primarily by summer and winter 
winds, and partly by pre-monsoon and post-monsoon circulation. The Southwest Monsoon 
originates over the Indian Ocean, and carries warm, moist and unstable air. The easterly Trade 
Winds are also warm, but relatively drier. The Northeast Monsoon comes from the Siberian 
Desert, retaining most of its pristine cold, and blows over the country, usually in gusts, during 
dry winter months. 
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The country has an almost uniformly humid, warm, tropical climate, throughout the country. 
There are three main seasons: (1) a hot summer season, with high temperatures (5 to 10 days 
with more than 40oC maximum in the west), highest rate of evaporation, and erratic but heavy 
rainfall from March to June; (2) a hot and humid monsoon season (temperatures ranging from 
20oC to 36oC), with heavy rainfall from June to October (about two-thirds of the mean annual 
rainfall); and (3) a relatively cooler and drier winter from November to March (temperatures 
ranging from 8oC to 15oC), when minimum temperatures can fall below 5οC in the north, 
though frost is extremely rare. 

The mean annual rainfall varies widely within the country according to geographical location, 
ranging from 1,200 mm in the extreme west to 5,800 mm in the east and northeast. There are 
three main periods of rainfall, with distinct sources of precipitation:  

(1) The western depression of winter rains, mainly from 20th January to 25th February, when it 
rains from 1cm to 4cm. 

(2) The pre-monsoon thunderstorms, known as the Nor’westers (North-westerlies), which 
begin about the 10th of March. The Nor’westers arise due to a variety of reasons, the main 
ones being the steady flow of cool dry air above 1800 meters altitude from the northwest 
(Anti-Trades), a warm, moist current below 1800 metres from the south, intense evapo-
transpiration in the Bengal basin and Assam, and katabatic winds from the surrounding 
mountains. 

(3) The summer rains known as the Monsoons. The main rainy period begins with the coming 
of the moisture-laden Southwest Trades, popularly known as the Monsoons, which are drawn 
to the Indian sub-continent by the intense heat, and consequent low pressure over Punjab (in 
Pakistan and India) and the Upper Ganges Valley. This gives rise to a “tropical cell”, with 
convection currents of massive proportions. These winds blow across the North Indian Ocean, 
and reach the Malabar Coast of India two weeks before they come up the Bay of Bengal to 
Bangladesh. One arm of these vast trades moves up the Ganges valley, and brings in rains. It is 
the orogenic rains caused by the striking of this east-flowing air mass against the Arakan 
Yomas, Meghalaya Plateau and the Himalayas that forms the major part of the rainfall of 
Bangladesh.  

The Monsoon rains start from the end of May and continue until mid October. The total 
rainfall in these months varies in different parts of the country. It is 122cm in the northwestern 
part, 149cm in the central part, 338cm in the coastal areas, and over 500cm in the northeastern 
part - across the borders from Cherapunji and Mawsyriem, two of the rainiest places in the 
world (Rashid, 1991). Possible connections with El Nino have only now begun to attract 
attention as a major possible influence on climatic patterns in the Sub-continent. 

2.4 Economic and Social Situations 

2.4.1 GDP Growth 

Bangladesh has performed fairly well in terms of economic growth in particular and 
macroeconomic stability in general over the decade. Market oriented economic reforms and 
deregulations in early 1990s led to a more stable macroeconomic environment compared with 
that in 1970s and 1980s. The Gross Domestic Product (GDP) growth rate improved steadily 
during the 1990s. The average annual GDP growth was 4.65 percent from 1991 through 1995 
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and it rose to 5.49 percent from 1996 through 2000. The per capita GDP increased from 334 
US dollars in 1995 to 369 US dollars in 2000 (MOF, 2001). The per capita Gross National 
Income (GNI) increased from 343 US dollar to 377 US dollar during the period. The GNI is 
greater than GDP due to net factor income through remittance of wage income from abroad. 
The per capita Net National Income (NNI) rose from 317 US dollars in 1995 to 354 US dollars 
in 2000.  

Table 1. Change in GDP Growth rate Over Time 

GDP Year 
Growth Rate (%) Per Capita (BDTk.) 

FY 1973-80 4.9* - 
FY 1981-90 4.8* - 
1993/94 4.08 11505 
1994/95 4.93 12720 
1995/96 4.62 13622 
1996/97 5.39 14538 
1997/98 5.23 15824 
1998/99 4.87 17150 
1999/2000 5.94 18270 

Note: * Average for the period. 
Source: MOF, 2001. 
 
In addition to growth, GDP has undergone some structural changes over the last decade. 
During the 1990s, the contribution of the agricultural sector to national GDP has been 
declining while that of industrial and service sectors have been increasing. The share of 
agriculture sector in GDP declined from 30 percent in 1990/91 to 26 percent in 1999/2000. 
The industrial and manufacturing sectors now contribute about 25 percent while the services 
sector contributes about 49 percent to GDP.  

A few sectors have been marked by rapid growth compared with the overall GDP growth. The 
fisheries sector has expanded by 8 to 9 percent per annum over the 1990s.  

Although the growth in the industrial sector has generally been higher than the growth in 
GDP, the industrial growth fell from 8.54 percent in 1997/98 to 3.94 percent in 1998/99 but 
improved slightly to 4.76 percent in 1999/2000, which was lower than GDP growth rate of 
5.94 percent. Despite poor performance of the industrial sector over the past two years, the 
export-oriented Ready Made Garment (RMG) manufacturing has maintained steady growth at 
a rate higher than the rate of growth of GDP.  

Private investment has been the driving force for better growth performance in industrial and 
service sectors. RMG manufacturing and vehicular transports have recorded unabated growth 
over the years under private initiative. Despite accelerating growth, the growth rate fell short 
of the targeted rate of 7 percent per annum under the current Fifth Five Year Plan period 
(1997-2002). 

2.4.2 Sectoral Share of GDP 

Agriculture, manufacturing industries, and various services such as transport, trade services, 
and housing-related are the major economic sectors of the country. While there is some debate 
regarding the direct contribution of agriculture to the national income, two facts remain 



 

undisputed. Firstly, there is a decreasing trend in its share. Secondly, despite this, it is still of 
paramount importance, because of the dependence of most other sectors or activities on it - 
either for processing its products, or servicing the sector. A significant exception to this is the 
ready-made garments manufacturing industry, which now comprises a significant income 
sector for Bangladesh. Detailed major sector shares of GDP for the year 1996-97 to 2000-01 at 
current prices are presented in Table 2. 
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Bangladesh. According to the Household Expenditure Survey (HES) of Bangladesh Bureau of 
Statistics (BBS), using the most commonplace definition, about half of the population could 
be considered poor in the mid-1990s, while a quarter of the population could be considered 
extreme poor [WB, 1997]. Among them, the bottom 10 percent of the population are steeped 
in severe deprivation so much so that they require substantial transfers to keep from starvation 
and to come to a level that is considered micro-credit worthy [Farashuddin, 2001]. 

The status of human development as reflected through the Human Development Index (HDI) 
representing life expectancy, level of literacy, and standard of living (in terms of GDP per 
capita in purchasing power) has improved from 0.350 in 1980 to 0.470 in 1999. Bangladesh 
belongs to the group of low human development countries and is ranked 132 among 162 
nations included in the Human Development Report of 2001 [UNDP, 2001]. According to the 
2001 report, the position of Bangladesh is lowest among South-Asian Countries. The HDI for 
Bangladesh however increased from 146 in 1994 to 144 in 1997 and 132 in 2001. 

Table 3. Percentage of Population Below Poverty Line 

Absolute Poor (Lower Poverty Line) Poor (Upper Poverty Line) Sector 
83-84 85-86 88-89 91-92 95-96 83-84 85-86 88-89 91-92 95-96 

Rural 42.6 36.0 44.3 46.0 39.8 59.6 53.1 59.2 61.2 56.7 
Urban 28.0 19.9 22.0 23.3 14.3 50.2 42.9 43.9 44.9 35.0 
National 40.9 33.8 41.3 42.7 35.6 58.5 51.7 57.1 58.8 53.1 

Source: BBS, 1998. 
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3. Resource Status (Land, Water and Energy) 

The resource availability and condition are strongly linked to economic growth and 
development. Development primarily depends on the richness and quality of the natural 
resource base. However, in Bangladesh resource endowment is very low compared to the 
density of population, and their demands resulting continuous degradation of quality. In the 
following section of the report, the key natural resources of the country relevant to food 
security and energy security have been briefly described.   

3.1 Land 

Land is the basic natural resource base that provides habitat for terrestrial populations. It also 
provides space and opportunities for livelihood systems. The land area of the country is more 
or less stable in nature, due to an ongoing process of some level of natural accretion and 
erosion. 

Land type of Bangladesh has been classified according to depth of inundation with 
seasonality. All land types except Highland are limited inundated for part or all of the kharif 
season. Inundation occurs because water derived from excess monsoon rainfall or inflow from 
adjoining hill or terrace regions. Inundation starts with the accumulation of water in the lowest 
depressions, derived either from run-off from heavy local pre-monsoon rainfall or the inflow 
of flash floods from neighbouring hill regions. 

The future proportions of land under different flood phases can be expected to change as the 
transition to urban land will probably affect the higher land by preference, this increasing the 
proportion of the remaining land vulnerable to flooding. FAO estimates the distribution by 
depth of flooding of the 75,773 km² land liable to flooding as in Table 4. 

Table 4. Land Areas of Different Flood Phases 

Land type Maximum 
depth of 
flooding 

Seasonally 
flooded 

Permanently 
flooded 

1995 % of 
Total 

Estimated 
2025 % of 

Total 
Medium Highland 1 (F0) 0.3m 16% 0% 16% 14% 
Medium Highland 2 (F1) 0.9m 44% 1% 45% 44% 
Medium Lowland (F2) 1.8m 23% 1% 24% 25% 
Lowland (F3) 3.0m 11% 3% 14% 15% 
Very lowland (F4) >3.0m 1% 1% 2% 2% 
Total  94% 6% 100% 100% 

Source: FAO, 2025 percentages are NWMPP estimates 
 
Land utilization is generally classified into five categories, i.e., cultivated, forest, cultivable 
waste, current fallow, and not available for cultivation. With the growing population, and their 
expanding needs in various sectors, land use patterns are changing all the time. In 1974-75, 
land use under various categories revealed that 59 per cent was for cultivation, 19 per cent for 
forest, 2 per cent for cultivable waste, nearly 4 per cent for current fallow, and 19 per cent was 
not available for cultivation (BBS, 2000). Land use changes over the past few decades 
revealed that at present the area under the category of “area not available for cultivation” is 
increasing, which accounts 23 percent includes land that is mainly urban, rural settlements, 
and industrial land. On the other hand, the net-cropped land accounts 55 percent. The rate of 
increase of “area not available for cultivation” is almost the same as the rate of decrease of 
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“net cropped” and “forestland”. Almost half of the existing forestland is under different types 
of non-forest land use, e.g., shifting agriculture, illegal occupation, unproductive areas, etc. 

Figure 3. Changes of Land Use Pattern during 1983 and 1996 
 

Land Use Pattern in 1996

Roads & 
Infrastructure

Settlement
4%

Forests
18%

Other
13%

Agriculture
64%

 
Alarmingly the land resource of Bangladesh is decreasing as it has been diverted to other uses. 
Urbanization and building of human settlement are the main factors responsible for the loss of 
productive agricultural land. River erosion also contributes significantly in the loss of 
agricultural lands. Whatever Bangladesh farmers grow, it has to be within its land resource 7.2 
million hectare of cultivated area. Fallow land as a proportion of the total land area is less than 
3 percent.  

Compared to the 1983-84 per capita availability of arable land has decreased from 0.11 ha to 
0.07 ha. Between 1983/84 and 1996/97, the annual loss of productive arable land stands at 
about 100 thousand  ha. Land fragmentation has accentuated by large increase (37%) of 
homestead area. There had been significant structural change of the farm holdings in the 
country. Total number of holdings increased by 29 percent and number of non-farm holdings 
by 59.8 percent over the same period while number of farm holdings increased by 17.5 
percent. The proportion of medium and large farms decreased while that of small and marginal 
farms increased by 33 percent. Average farm size also decreased from 0.81 to 0.61 ha. 

 

 

  

Table 5. Land Utilization from 19981-82 to 1999-2000 (thousand acres) 

Category of 
Utilization 

1981-82 1985-86 1989-90 1993-94 1999-00 

Forest 5298 5237 4703 4674 6490 
Not available for 
cultivation 

6837 7220 7783 10355 8435 

Cultivable waste  611 670 863 1566 781 

Current fallows 1350 997 2686 984 862 
Net cropped area 21212 21661 20633 19090 20101 

Source: BBS, 2000 

Land use pattern in 1983

Agriculture
71%

Other
8%

Forests
17%

Settlement
3%

Roads & 
Infrastructure
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Table 6. Structural change in agricultural farm  

Holding classification  1983-84 1996 Percentage change 
Total holdings  13818000 17828000 +29 
Farm holdings  10045000 11798000 +17.5 
Small holdings  7066000 9423000 +33.3 
Medium holdings  2483000 2078000 -16.3 
Large farm 496000 297000 -40.1 

 
In addition to structural change of land, the country is facing riverbank erosion as will as 
formation of land due to accretion both by natural and human intervention. River bank erosion 
is rampant in areas along the active river channels of the Ganges, the Jamuna and the Tista and 
in the coastal and offshore areas of Bangladesh. Bank erosion is caused mainly due to strong 
river current enhanced by mechanical river traffic. About 1.7 million hectares of floodplain 
areas are prone to riverbank erosion. 

The “Riverbank Erosion Impact Study”, conducted jointly by Jahangirnagar University and 
University of Manitoba during 1984-87 at three places, namely, Chilmari (Rangpur), Kazipur 
(Serajgonj) and Bhola, found that about 15,750 ha of land eroded over the period of 1961 to 
1981, while only about 4,600 ha land have been formed through accretion (Elahi, 1985). 

Environment and GIS Support Project for Water Sector Planning and Delft Hydraulics 
conducted a study on behalf of Water Resource Planning Organisation (WARPO), on 
“Morphological Dynamics of the Brahmaputra-Jamuna River” from 1973 to 1996, using 
remote sensing images. Their study showed a total of 73,552 ha of land eroded during the 
period of 1973 to 1996, while only 10,628 ha of land have been formed by accretion. 

Figure 4. Land Erosion and Accretion in the Two Major River Systems 
Analysis of 
remote sensing 
data for the 
period of 1993 to 
1998 measured 
the net accretion 
in the Meghna 
estuary, starting 
from Chandpur 
towards the Bay 

of Bengal (Technical Note MES 023: Mehgna Estuary Study). Up to 1984, erosion was higher 
than the accretion, but major accretion occurred during the period 1984-1990 and 1993-1996. 
The accretion and erosion over the years amounts to 107,863 and 87,967 ha, respectively. 
Thus, the net accretion in the Meghna is about 19,896 ha. Figure 4 presents erosion and 
accretion in the Brahmaputra-Jamuna and Meghna river systems. 

Natural processes that lead to land degradation in Bangladesh can be considered part of the 
ongoing land formation process. The uplift and deposition processes that led particularly to 
formation of land in the regions of Sylhet, Chittagong, Barind and Madhupur continued during 
the period of the Miocene, Pliocene and Pleistocene ages. Throughout the Pleistocene time up 
to the present, the rivers have been depositing heavy sediments to build up the country’s flat 
alluvial plain, although the processes of erosion and deposition have not been similar all along. 
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There are a few studies on recent sedimentation and erosion that show these processes have 
been aggravated by human interventions, such as encroachment for settlement, and improper 
agricultural practices.  

The level of organic matter in the soil of Bangladesh is very low and showing declining trend. 
It refers precisely as deterioration of the physical, chemical and biological properties. It occurs 
through a combination of lowering of soil organic matter and loss of nutrients. In Bangladesh, 
depletion of soil fertility is mainly due to exploitation of land without proper replenishment of 
plant nutrient in soil. A good productive soil should have an organic matter content of more 
than 3.5 percent. However, in Bangladesh most soils have less than 1.7 percent and some soils 
have even less than 1% organic matter. It is believed that the declining productivity of 
Bangladesh soils is the result of depletion of organic matter caused by high cropping without 
proper adding of crop residue. About 45 per cent of the net cultivable area (NCA) of the 
country has less than 1 per cent organic matter content. 

Table 7. Level of Organic Mater Concentration in the Agricultural Land 

Class of organic matter Total Area (Mha) % of NCA 

Very Low (<1.0 %) 4.05 44.5 

Low (1.0-1.7 %) 1.56 17.1 

Medium (1.7-3.5 %) 1.94 21.3 

High (>3.5 %) 1.56 17.1 
 
Land degradation in the Chittagong Hill Tracts (CHT) is occurring mainly due to rapid 
changes in demographic patterns, development of roadways and other physical infrastructure. 
Jhum cultivation, the traditional community-based agricultural method practiced by the 
indigenous people of the CHT, is one of the major causes of land degradation. Degradation of 
land in the hilly area has also occurred due to the mobilization of defence regiment for peace 
keeping in the CHT, which leads to destruction of forestland, and loss of land cover. 

Figure 5. Percentage of Organic Material in the Three Major Degraded Land 
The Madhupur forest area has 
been denuded due to 
deforestation, which has been 
aggravated by many other 
factors such as its closeness to 
the capital city, improvement 
of road communication 
leading to displacement of 
population, urbanization and 
industrialization. This land, a 
Pleistocene terrace, is 
naturally raised and flood-
free, therefore, it is attractive 
for infrastructural 

development. The land in the area has further been degraded by the development activities 
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related to building of the Jamuna Multipurpose Bridge. 

Land degradation in the Barind Tract is caused mainly due to over exploitation of biomass 
from agricultural lands, and cultivation of HYV rice through groundwater irrigation. The 
process has been aggravated by irregular rainfall; and insignificant water flow in the adjacent 
rivers that normally play a vital role in replenishing soil fertility, and recharging groundwater. 

Degradation of soil quality in the floodplains is mainly attributed to improper use of chemical 
fertilizers and pesticides to boost agricultural production. Siltation in the floodplains also 
contributes towards degradation of land due to flashflood and sediments accumulated from 
riverbank erosion. Dispersed industrial growth, and uncontrolled discharges of their untreated 
effluent in the nearby rivers deteriorate the quality of land and soil.  

Land degradation in the coastal areas of Bangladesh is a result of recurring cyclones and storm 
surges that inundate the land. Practice of shrimp cultivation round the year is ultimately 
increasing the salinity of the degraded soil. Intrusion of saline water in the dry season is 
attributed to the low flow in the river system. 

In Bangladesh, salinization is one of the major natural hazards contributing towards land 
degradation. About thirty percent of the net cultivation area is in the coastal region of the 
country. Out of 2.85 million hectares of the coastal and offshore areas about 0.84 million 
hectares of arable land are affected by varying degree of soil salinity. The factors, which 
contribute significantly to the development of soil salinity, are: tidal flooding during wet 
season, direct inundation by saline or brackish water and upward or lateral movement of saline 
ground water during dry season and inundation with brackish water for shrimp farming. The 
severity of salinity problem in Bangladesh increases with the desiccation of the soil.  

Figure 6 Changes of Area under Different Salinity Concentration 
Accurate assessment of 
the salt affected area in 
the coastal region is very 
difficult, as the level of 
salinity varies according 
to season and year. 
However, it is clear from 
different sources that the 
salinity level of both 
surface water and soil 
has increased over the 
last decade. Saline 

affected areas in the coastal district have increased to about 3.05 million in 1995 from 0.83 
million ha in 1966-75 (Karim et. al., 1990 and SRDI, 1997). Noteworthy changes occurred in 
the categories that lie above 8 ds/m. During the period of 1966-75, a very small amount of 
area was under the category of more than 8 ds/m, which became intense in 1995. 

Waterlogging is responsible for lowering of land productivity through rise in groundwater 
closer to the soil surface. Waterlogging is also linked with salinization, brought about by 
incorrect irrigation management. In Bangladesh about 0.69 million hectares has been protected 
from tidal surges by constructing coastal embankment. About 8000 hectares of waterlogged 
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land in Khulna, Jessor areas is the result of human induced degradation due to faulty 
construction of embankment.  

About 3-5 cm firm plough pan has been formed below ploughed layer due to cultivation of 
transplanted rice through puddling year after year using country plough. This firm pan restricts 
the proliferation of roots and utilization of subsoil nutrients by the growing crops.  

3.2 Water 

Bangladesh is richly endowed with water resources. The water ecosystem comprises the 
tributaries and distributaries of the three major rivers system, the Ganges-Padma, the 
Brahmaputra, and the Meghna (GBM), and numerous perennial and seasonal wetlands known 
locally as haors, baors, pukurs, dighies, khals and beels. The GBM river system originates 
outside the country. In fact, among 230 rivers of the country, 57 are transboundary rivers, of 
which 54 are flowing in from India, and three from Myanmar. The combined total catchments 
area of the GBM river system is about 1.74 million sq km, of which only seven per cent lies 
within the geographical area of Bangladesh. Owing to the fact that 90 per cent or more of 
Bangladesh’s annual runoff enters the country from outside its borders, there is a high degree 
of uncertainty about the quantum of the water that will be available from transboundary rivers. 
The combined flow of the Ganges and Brahmaputra typically vary between less than 5000 
m3/s in the driest period (March-April) to 80,000-140,000 m3/s in late August to early 
September (WARPO, 2000). 

The morphology of the coastal area of the country is very dynamic, and is an inter-action zone 
of freshwater and saline seawater. Mainly two types of problems exist in the coastal water 
bodies, namely, salinity in the estuarine areas, and water pollution in the marine zone. The 
magnitude of these problems depends on seasonal freshwater flow from the rivers, and 
operation of seaports. There is a seasonally moveable salinity interface in the estuaries, with 
the critical limit for agriculture (2dS/m) moving inland in May to the southern part of Bhola 
and other islands. There are also salinity issues in the Southwest region attributed by dry 
season flow from the Ganges system. There are also residual salinity problems in Comilla, 
Brahmanbaria, and Chandpur caused by old deposits when the areas were under a marine 
ecosystem. 

Generally, water scarcity is a dry season phenomenon when the availability becomes less than 
the demand, or the quality of the water restricts its use. Dry season water resources are 
comprised of the runoff and trans-boundary river inflow, together with water contained in 
surface water bodies and groundwater. Scarcity is also dependent on the amount of soil 
moisture available at the beginning of the season. Trans-boundary inflow in the dry season has 
decreased due to upstream development, and withdrawal of water for irrigation and other 
purposes. Groundwater is the major source of irrigation in Bangladesh, and there has been a 
tremendous increase in suction mode irrigation. 

High levels of arsenic in groundwater can cause serious human health problems if imbibed for 
a long time (from 5 to 15 years); including skin ailments, damage to internal organs, skin and 
lung cancer, and eventual death. The recent major studies carried out on arsenic reveal that 
among 30,000 tubewells studied, 2,000 of them exceeded the national standard of 0.05mg/l for 
drinking purposes (the WHO guideline is 0.01mg/l). 
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The problem is acute in tubewells abstracting groundwater from 10m to 100m depths in the 
Southeast, South Central (the northern part only) and Southwest regions. To a lesser extent, 
the eastern part of the Northeast region, and the very southern fringe of the North Central and 
Northwest along the river Ganges are affected. The most seriously affected districts are 
Chandpur, and those around it. It was estimated that more than 20 million people drink water 
exceeding the national standard for arsenic levels.  

Arsenic contamination has considerably serious implications for groundwater abstraction in 
affected areas. This impinges on domestic water supply, since groundwater is the preferred 
source, because compared to surface water it is less likely to be fecally polluted. Already 
thousands of cases of arsenic poisoning have been recorded among local people, and some 
deaths have been reported. Clinical studies are being carried out by the Dhaka Community 
Hospital.  

In agriculture, there are also serious implications from the possible transfer of arsenic into the 
food chain through crops that are under irrigation with arsenic-contaminated water, and then 
consumed by humans. There is little evidence of arsenic contamination in rice grains through 
irrigation with arsenic contaminated water. However, boiling rice in arsenic-affected water 
does lead to its contamination, which causes serious problems. The crops most likely to absorb 
arsenic from irrigation are leafy vegetables and possibly coconuts and melons. These crops 
pass arsenic into the food chain.  

The effects of arsenic on pond-reared fishes are now under study. Livestock that drinks 
arsenic-contaminated water should also be under study, because humans consume these 
animals and their products. The infiltration of arsenic-affected water in the soil also needs to 
be studied, along with possibility of infiltration into shallow aquifers. 

According to the draft national development strategy of water resource management, from the 
available source about 66.66 thousand square kilometres of land can be irrigated. 

3.3 Conventional Energy and Mineral Resource 

3.3.1 Natural Gas  

Bangladesh is no doubt fortunate to have been blessed with a substantial Reserve of Natural 
Gas, distributed over its 22 Gas fields, including an offshore one. Based on all available 
national data, studies and reports on the Reservoir, the 'proven plus probable' (2P) NG Reserve 
of the country is estimated to lie between 12.04 - 15.55 trillion cubic feet (Tcf). The 'possible' 
NG Reserve is estimated to be in the range of 4.14 to 11.84 Tcf, These figures represent the 
updated data, which are now taken as basis for all current and future planning in the Energy 
sector (Table 14). 

However, estimation of reserves of fossil fuels like Natural Gas is a dynamic process and are 
always associated with certain degrees of uncertainties, especially when the number of appraisal 
wells drilled to measure and evaluate the pressure/flow data related to reserve estimation are 
limited in their numbers. For optimum utilization and long term planning of this valuable national 
resource, therefore, it is considered necessary that efforts should be made to continuously update 
and make the best possible estimates with most updated information of the Gas fields. 
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Observations on 'Resource Potential' vs. most probable Reserve of NG        

Although the '2P' Gas Reserve estimate of the country quantifies the most probable NG Reserves 
to be in the range between 12.04 to 15.5 Tcf, the undiscovered NG Resource Potential assessment, 
(which are primarily used for exploration planning) are indicative of gas resource potentials, 
ranging from 8.43 Tcf (95 fractile) to 65.70 Tcf  (05 fractile). An USGS-Petrobangla Gas Resource 
Assessment, made in 2001 to assess the country's undiscovered gas resources is indicative that the 
Monte Carlo Simulation mean is 32.12 Tcf. While the Resource Potential calculation, which is 
basically a combination of hypothetical and speculative numbers with little or no economic 
considerations, is useful to assess the possible ranges and mean values of resource potentials, such 
as Oil & Gas for exploration works. However, it should not be used for planning and decision-
making for exploitation purposes, including decision for any trans-boundary trading (i.e. Export) 
of these Energy resources.  

3.3.2 Coal 

The Energy Resource Inventory of Bangladesh includes substantial Reserves of Coal. In the 
North-western part of Bangladesh, the 'Gondwana Fault' has been the rich geologic 'kitchem', 
which, in course of million of years of its geologic history, generated both relatively shallow 
(500 feet) and deep (1,500 to > 3,000 feet) deposits of Coal in large quantities - in Jamalganj 
(Bogra), Barapukuria (Dinajpur) and Pirganj (Khalapir, Bogra) areas.  

The Coal deposits ('in-place') of these areas are estimated to be over 1 billion ton at Jamalganj, 
350 million tonnes for Barapukuria and about 650 million tonnes for Pirganj, i.e. a total of 
about 2 billion tonnes. The mineable reserves of Coal are, however, estimated to be much less 
- the average range being between 65 - 100 million tonnes for each mine, based on geologic 
orientation, thickness of Coal seam and other parameters of the deposits. Jamalganj is a very 
deep Coal deposit (3000-4000 ft), which makes the Coal extraction from this deposit non-
viable at current global prices of crude oil, except by approach of 'in-situ gasification' and 
other experimental (not field-proven) technologies.  

3.3.3 Peat Resources 

For taking into consideration the total Conventional Primary Energy Resource Inventory of the 
country, it needs to be mentioned that Bangladesh has also a reasonable reserve of Peat. The 
major Peat Reserve lies under shallow layers (6 - 12 ft) of 'top-soil' in Faridpur area, the 
estimated Peat reserve in this area being about 128 million tonnes. The Peat is, however, 
characterized by a high water content (in cases over 60%) and needs to be dried thoroughly 
before being used as a fuel. The average Heat value of Peat, however, is reasonable, being in 
the range of about 5,800 - 6,000 Btu/lb. The Khulna Kola Mouza area has also consideration 
Peat reserves, estimated in the range of about 110 - 120 million tonnes. Initial trials have been 
successfully made to use Peat as a fuel, but further efforts in this directions have not been 
continued on various reasons, primary being disturbances of land use for rice cultivation and 
the high moisture content of the Peat, which would need a viable drying mechanisms before 
being used. Peat is still not being exploited in any commercial quantities, except for use by 
local people for domestic cooking, Gur (Molasses) boiling. Environmental consequences on 
agricultural production due to local exploitation of peat have not been assessed in the country. 
At strategic point of view it should rather be considered a national reserve for future 
considerations. 
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3.4 Non-conventional Energy Resource 

The Non-conventional (Renewable) Sources of Energy  - Solar, Wind, Biomass, Mini/Micro-
Hydro and other Renewables, in fact, are presently considered as one of the best mitigation 
options for the global energy security on long term with a low emission approach. Although a 
very rapid world wide expansion of capacities has taken place in recent years in the Wind 
Energy sector (this technology being already cost-effective), comparably faster dissemination 
in other areas, like Solar Photovoltaic Power, are yet to be awaited, due primarily to their still 
prevailing high capital cost and to a minor extent, some technology and policy barriers. 
However, the process for dissemination of these technologies has already been initiated in 
Bangladesh, starting with Solar PV Electrification of remote rural areas.   

In fact, traditionally, Bangladesh's Energy scenario has always been and still is dominated by 
one of the very basic Renewable Energies - the introduction of Biomass, which, given by its 
unique position to act as 'Sink' for the GHG Emissions, provided its appropriate supply side 
management measures are initiated and implemented. Given by the local resource availability, 
experiences gathered till date on the field/pilot/dissemination trials, the preliminary 
assessment of resource potentials, the following Non-conventional Sources of Energy need to 
be considered as part of realistic options for long term energy security of Bangladesh, with 
rural/isolated/remote and coastal areas to start with:  

• Biomass  (Fuelwood, Tree & Crop Residues, Cow Dung etc.) 

• Solar (Solar Photovoltaic Electricity and Thermal Systems) 

• Wind Energy 

• Biogas 

• Mini/Micro-Hydro 

3.4.1 Biomass 

Biomass is the Traditional Primary Energy Source for Bangladesh and will continue to remain 
also so in long-term future. In fact, on an average basis, about 55% of the country's current 
energy supply is based on Biomass as Traditional Fuels in rural areas. Of the balance, about 
32% comes from Natural Gas, about 13% from Petroleum and 2% from Hydro-electricity. As 
presented in table - 8, the various sources of Biomass energy sources for Bangladesh are: 

• Rice Hulls 

• Cow Dung 

• Rice Straw 

• Twigs and Leaves 

• Bagasse 

• Firewood 

• Jutestick 

• Other Wastes 

In year 2000, the total Fuel supplied from the above Biomass sources amounted to about 293 
trillion BTU or about 10,630 tons of Coal Equivalent (TCE). Crop Residues like Rice Hulls 
occupies the largest share - about 26% of the total Biomass fuel used, followed Cow Dung - 
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which occupies about 19% of the Biomass fuels. Firewood, in fact, is a 'rich man’s fuel in 
rural areas, it's maximum use being in the urban-rural fringe areas with no supplies of Natural 
Gas. The rural poor primarily use Crop and Tree Residues (Twigs & Leaves). Although, the 
official statistics reports a little over 0.5 million tons of Firewood use, the unofficial estimates 
are indicative of an annual consumption of about 1.2 million tons of Tree Fuel.  

Since the major primary energy supply for Cooking Fuel in rural areas of Bangladesh comes 
from Biomass (Tree Fuels, Tree Residues, Crop Residues and other Bio-mass), the over-
exploitation of Tree as one of the major Biomass sources has led to an alarmingly fast rate of 
forest depletion. Only a few decades ago, the Forests covered about 16 - 18% of Bangladesh's 
land area. The alarming rate of deforestation (currently at 4.2 hectares/hr.!), unfortunately has 
brought down this coverage to a very critical 6 - 7% coverage (or 769,000 hectares).  

3.4.2 Solar Photovoltaic and Thermal 

Apart from Biomass, the Renewable Energy with the highest potentialthat Bangladesh is 
blessed with abundantly is the Solar Energy. The annual direct Solar Radiation available in 
Bangladesh is estimated to be equivalent to about 25,610 million tons of Coal Equivalent. The 
Sunshine hours are available almost throughout the year except during about 3 months of the 
peak Monsoon seasons. 

In fact, based on these considerations, Bangladesh has already launched a series of serious 
field projects both in public-sector, NGO as well as in private-sector levels, starting with the 
first French-funded 62 kW Solar PV Pilot Project of Rural Electrification Board (REB) in four 
isolated river islands of Narsingdi, about 60 km away from the capital city - Dhaka. About 800 
PV Consumers and a Rural Health Centre were provided with Solar PV Electricity under this 
programme. At a later stage, a PV Deep well Pump was installed and successfully operated 
and tested for REB. 

Solar Thermal was initiated in developed countries as one of the key options for large scale 
electricity generation at prices less than the very high PV costs at its initial stage, as well as for 
Low Temperature Solar Water Heating to supplement Electric and/or Gas Water Heaters. The 
main routine energy applications of Solar Heating in developing countries, on the other hand 
have now boiled down to Low Temperature Water Heating Solar Drying and Cooking. In the 
context of Bangladesh, as it has also been observed in India, the Solar Water Heating, using 
Flat Plate Roof Top Water Heaters offers a good opportunity to conserve fossil fuels or 
electricity, replacing (or as 'hybrid units' with Gas and Electric Water Heaters.  

In the Solar Cooking and Drying sectors, Pilot Works have been done by the Institute of Fuel 
Research and Development of Bangladesh Council of Scientific & Industrial Research (IFRD, 
BCSIR) and a German NGO (ANANDO). Although much efforts have been put on the Solar 
Cooking side (using parabolic concentrators) both by IFRD and such NGOs, long field trials 
and dissemination efforts have shown that a large-scale use of Solar Cookers is constrained by 
the adverse psychology that "one has to cook in the sun", although technically no problems are 
faced to cook rice and/or an accompanying dish within a reasonable period (about 20-30 
minutes each).   

3.4.3 Wind Energy 

Based on the logic of global and regional (India) Wind mapping, Bangladesh should have a 
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fair to good Wind potential, especially in southern coastal districts. The neighbouring country 
India has already made a very good break-through in Wind Power sector, its current installed 
capacity being over 1,200 MW. The preliminary Wind-measurements and Wind-mappings in 
Bangladesh, especially along its southern coasts, have indicated that the Wind potential of the 
country is much lower than expected. The average 'economic wind-speeds' (4 - 5 m/s on the 
average) are not available throughout the year, excepting in a few places (Kuakta, Barisal 
coasts, Cox's Bazar, St. Martin's Island and other Off-shore Islands - Swandip, Kutubdia and 
others). Trials with Pilot scale Wind Turbines (10 kW, 50 kW) are, however, being continued 
by NGOs (Grameen Shakti) and better results have been obtained along the Kuakata coasts. 
However, further Wind measurements and Pilot tests will be necessary over longer periods, 
before reaching any conclusions. However, efforts must be continued in this direction and 
emphasis should be placed on design of Wind-Solar and Wind-Diesel Hybrid Systems, given 
by the availability of good Wind speeds over narrow time spans over the whole year. It is 
interesting to mention here that at the initial phase of trials with Wind Turbines in India, there 
were strong scepsis and heated public debates on the possibility of any success of Wind Power 
in India. Continued efforts, however, especially private-sector interventions with Venture 
Capital Investments on full-scale commercial Wind Turbines, eventually made India's today's 
success in Wind Power possible. 

Best professional logic and estimates, however, are indicative of at least 500 MW Wind Power 
potential in Bangladesh's coastal belts, which, however, need to be established through longer-
term Pilot scale trials. However, with advancement of Wind Power technology, currently 
Wind Turbines with much lower cut-in speeds (< 3 m/sec.) are being developed and marketed, 
which may enable to tap a much larger Wind potential in Bangladesh's coastal areas in long 
term future.   

3.4.4 Biogas 

Bangladesh also has a good potential in the Biogas sector. Following the initial Pilot Plant 
demonstration of a 100 cft/day typical family-sized Bio-gas unit in the late Seventies, by 
Institute of Fuel Research & Development (IFRD), Bangladesh Council of Scientific & 
Industrial Research (BCSIR), the Bio-gas dissemination efforts had been continued in the 
country, along with technical training and small financing packages, all over the country by 
NGOs and also public-sector initiatives. Much needs to be done in terms of launching larger 
scale Bio-gas dissemination programmes on national scales, in line with Bio-gas programmes 
in other developing countries like India and China. 

With appropriate planning approach, dissemination of Bio-gas plants on a larger scale is 
possible in rural and rural-urban fringe areas of Bangladesh, (e.g. integrated with over 25,000 
Mini/medium-scale Dairy units (average of about 100 Cow heads per Dairy farm), its potential 
will remain less than 5% of the traditional Bio-mass (tree fuel and crop residues) fuel, as 
otherwise too ambitious programmes need to be launched, which are difficult to manage in 
rural areas. The Bio-gas potential of Bangladesh, using Dairy-integrated Community Plants 
(5000 cft/day) even on longer term, is estimated at about 10 trillion BTU/Yr., which is about 
3% of the current natural gas consumption of Bangladesh 

3.4.5 Mini/Micro-Hydro 

The potential of Mini/Micro-hydro is very limited in Bangladesh. Studies have indicated that 
in the hilly regions of Sylhet and Chittagong there are a number of Sites, which offer high 
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flow and low head hydro-potential. The current estimates is indicative of a total of less than 10 
MW of Mini/Micro-hydro potential in the hilly areas of Sylhet and Chittagong. 

However, further work in this direction need to be continued to identify more potential 
Mini/Micro-hydro sites in the country, especially based for low head, but high flow current 
turbines, including floating barge-mounted ones, as they are ideal to meet small scale local 
power demands in remote hilly regions (e.g. to run saw mills, small industries and also 
households). Table 8 presents summary of primary energy resources in Bangladesh. 
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TABLE - 8:  SUMMARY OF PRIMARY ENERGY RESOURCES OF 
BANGLADESH  

 (Base Year - 2000) 
 

RESOURCE ENDOWMENT / POTENTIAL 
 
Commercial Primary Energy Inventory  
Natural Gas 12 - 15.55 TCF (Proven + Possible) Reserve 
Coal 2 billion Tons (300 million tons mineable) 
Petroleum None [All imported - avg. 3 million tons/yr] 
Renewable Energy (Potential) 
Bio-mass 20,000 Tons of Coal Equivalent (TCE) 
Solar Energy: 26,000 TCE 
Wind Energy: Not yet fully assessed [500 MW?] [Work on-going with small 

Wind Turbines] 
Anticipated Reserve 'Life-Index' at currently known Resource Endowment 
Natural Gas The currently known Proven + Possible Reserve of natural gas 

reserve will theoretically be depleted by 2025, unless new 
Reserves are added up through exploration and development 
activities 

Coal Reserve continues beyond 2050.However, is least climate friendly, 
being high on emissions ('dirty fuel') 

 



 23

4. National Development Goals and Objectives (energy, food, and climate 
change) 

Bangladesh has been preparing its medium term national development plan known as the Five-
Year Plan since 1973. It has already passed two and a half decades of development efforts at lifting 
the economy out of abject poverty. Bangladesh is in the middle of the Fifth Five-Year Plan, an 
objective of which is to ensure the provision of basic needs for every citizen, providing new 
employment opportunities and building proper infrastructure to facilitate increased production 
primarily in private enterprises. 

Along with the other sectoral development strategies and priorities, the Fifth Five-Year Plan 
strongly addresses the need of environmental development to achieve sustainable development 
for the nation. The major environmental issues identified and addressed in the Fifth Five-Year 
Plan are Natural Disaster, Industrial Pollution, Health and Sanitation, Deforestation, 
Desertification, Changes in Climatic Condition, Salinity and Deteriorating Habitat of Flora 
and Fauna. 

The national development plan recognizes an adequate and reliable supply of electricity at a 
reasonable cost, as a pre-requisite for attaining the projected growth rate. It also urges 
environmentally sound sustainable power development with minimum environmental damage. 
This implies additional power generation and expansion of energy supply, having 
implications, in turn, for greenhouse gas emissions. 

4.1 Government Policy and Plan on Food Security 

In the context of food security within the chronic poverty and hazardous natural environment, 
the Government of Bangladesh is firmly committed to achieving food security for all, defined 
at the 1996 World Food Summit as: access by all people at all times to the food need for an 
active and healthy life. At the 1996 World Food Summit, the Government of Bangladesh set 
as its goal to reduce the number of undernourished people to half by the year 2015. Achieving 
this goal will require attention to all three aspects of food security in a coordinated effort 
involving several ministries, the private sector, NGO and other concerned agencies. 

4.1.1 Policies to Increase Food Availability 

Out of the four components of availability (national food production, commercial imports, 
food aid and government security stocks), national food production is the major source of 
supply at both market and household levels. To help ensure adequate food-grain availability, 
i.e. sufficient supplies of food at affordable prices, the Government of Bangladesh is involved 
in all aspects of availability. The Ministry of Agriculture and other ministries focus on 
production policies and investments that influence medium and long-run availability. The 
Ministry of Food aims to ensure availability, especially in the short-run, through various 
market interventions. Distribution of food-grains from public stock is designed to have an 
immediate impact on availability of food-grains among households in a given region. 
Encouragement of private sector trade in both the domestic and foreign markets likewise 
increases availability of food-grains, though often with a lag of one week to several months. 
Providing adequate price incentives to domestic production in the current cropping season 
through procurement of food-grains affects availability with a lag of several months. 
Agricultural research and extension, investments in irrigation, roads and other rural 
infrastructure, and provision of agricultural credit are all designed to affect production in the 
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current season as well as in future years.  

4.1.1.1 Distribution from Public Stock 

The people of Bangladesh, particularly the low-income groups, face acute nutritional stress 
because of weather-induced variability in production including natural disasters such as 
drought and floods and consequent shortage in market supply and upward pressure in prices. 
Public food-grain stocks enable the Government of Bangladesh to respond quickly to 
emergency food situations. This distribution, undertaken with the Ministry of Relief and 
Disaster Management, augments food-grain availability in the targeted areas and helps to 
stabilize market prices. 

To provide for the emergency food needs of households the Ministry of Food: 

• Co-ordinates with the Ministry of Relief and Disaster Management to ensure quick 
disbursement of food-grain to affected households in times of disaster. 

• Holds enough food-grain stocks to cover at least three months of emergency 
distribution in addition to its normal working stock needs. (A stock of this magnitude 
is needed since two to three months are generally required to procure large quantities 
of food-grain, even in emergencies.)  

• Diversifies sources of government commercial rice. In this way, the Ministry of Food 
aims to avoid the risk of food-grain shortage in the event of disruptions in supplies 
from any single exporting country.  

4.1.1.2 Incentives for Private Sector Trade 

The private sector food-grain trade involves tens of thousands of millers, wholesalers and 
small traders who buy, store, transport and sell food-grain throughout the country. Over the 
last two decades, this private food-grain market has grown phenomenally along with the 
expansion in domestic rice and wheat production. Government market interventions are 
designed to enhance the stability of the market, encourage competition and promote food 
security without damaging private market incentives for trade and storage. Since the 
liberalization of private sector international trade in food-grains in the early 1990s, the 
Government of Bangladesh has also encouraged private sector imports in times of large 
production shortfall to offset the decline in domestic supply.  

To enhance national food security through the participation of private sector trade, the 
Government of Bangladesh: 

• Maintains incentives for private food-grain storage and marketing 

• Allows free flow of food-grain within the country 

• Permits private stockholding of food-grains 

• Encourages private sector imports through low import tariffs on imported food-grain  

4.1.1.3 Price Incentives for Domestic Production 

Adequate production incentives, whereby procurement prices are set at levels greater than the 
average costs of production, are an important aspect of Government of Bangladesh efforts to 
increase domestic production and boost farmer incomes. The Ministry of Food’s procurement 
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of food-grain from farmers, millers and traders is designed to support producer prices, as well 
as to build up stocks. Procurement prices and quantities are, however, limited by fiscal 
constraints, since to the extent that procurement prices are set above the government’s sales 
price plus the costs of storage, transport and distribution, a government subsidy is required.   

In order to encourage domestic food-grain production, the Government of Bangladesh 

• In years of normal or bumper harvests, purchases food-grain for its distribution 
programs in the domestic food-grain market through internal procurement at a price 
high enough to cover average domestic costs of production 

• Ensures adequate, balanced and timely supplies of fertilizer and other inputs so as to 
avoid input shortages and extreme input price increases 

• Conduct research and extension on improved rice and wheat varieties 
 
The above policy measures have reduced the risk of unavailability of food-grain in market 
during natural disasters leading to better food security for the nation. Liberalization and 
incentives for the traders is supportive to reduce food insecurity through private sector 
contribution in food supply. Procurement directly from farmer during harvesting time in the 
normal and bumper production years is a motivational approach to grow more. 

4.1.2 Agriculture Policy 1999 

Very recently, the government has approved the Agricultural Policy of 1999. The major thrust 
of the policy is increased food production, and to address food and nutritional security issues 
through self-sufficiency. It emphasizes environment-friendly, sustainable agriculture, and 
strengthening of agro-forestry programs of government and non-government organizations. It 
also highlights the need for research, for example, on fish, rice and the introduction of 
improved strains of HYV rice. It calls for a rapid expansion of agricultural production base 
which include pulses, oil-seeds, vegetables, fruits, meat, milk, eggs, etc. in addition to food 
grain production in order to ensure both food and nutrition security of the people. A wide 
range of strategies to promote crop diversification and intensification of agriculture are to be 
implemented, including:  

1. Increasing the efficiency of input supply systems for seed, fertilizers and minor irrigation; 
2. Strengthening research and extension systems; 
3. Promoting Integrated Pest Management (IPM); 
4. Encouraging agricultural mechanization; 
5. Developing the agricultural marketing network; 
6. Optimising land use; 
7. Expanding agricultural education and training 
8. Streamlining and increasing agricultural credit facilities; 
9. Following a food based nutrition approach; 
10. Protecting the environment; 
11. Ensuring increased participation of women; 
12. Improving the coordination among the Government, NGOs and private sector; 
13. Building up a reliable database. 
 
In addition to the National Agriculture Policy, the Bangladesh government has also formulated 
a Seed Policy, New Agricultural Extension Policy, Livestock Policy, Fisheries Policy, 
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National Water Policy, Environment and Forestry Policy, a Pesticide Act, and credit policies 
to define the overall agricultural sector policy framework of the Government. 

4.1.3 Policies to Maintain Land Quality 

The most important policy measure that is required for addressing land degradation is an 
integrated land use policy with respect to agriculture, industry and environment. Noting the 
importance of such a land use policy, the Government of Bangladesh has already made some 
progresses in this direction as danger of an isolated sectoral policy has already revealed. A 
draft land-use policy has been prepared, which is under discussion for government’s approval. 

4.1.3.1 Draft Land Use Policy 

A strategy for sustainable development of land resources requires a comprehensive National 
Land Use Policy (NLUP). This needs to be concerned to introduce multi-disciplinary and 
inter-sectoral approaches to ensure optimum use of land, protect land from degradation, 
reclaim unutilised or degraded land for suitable use, and improve land resources for future 
generations. The Ministry of Land has taken the initiative and prepared a Draft Land Use 
Policy for Bangladesh. 

Some salient features of the Draft Land-Use Policy are as follows: 

• Land and Agriculture: Agricultural land should be used as per national agricultural 
policy, and acquisition of existing and potential irrigated land should be stopped 
completely. Existing cropland cannot be converted to other non-agricultural uses. In 
the case of unavailability of land for non-agricultural uses, less productive land can be 
acquired. 

• Land and Forest: Extensive reforestation is needed to enhance the overall 
environmental condition of the country. It is necessary to implement Environment 
Policy 1992 and Forest Policy 1994. 

• Land and Settlement: Unplanned rural settlement should be addressed by introducing 
a comprehensive housing policy, incorporating city corporations, metropolitan areas, 
and upazilas Local Government can pay a vital role to minimize transformation of 
good agricultural land to settlement. 

• Land and Industry: Industrial development is necessary for development, and 
Bangladesh obviously needs it. Land acquired by the Bangladesh Small and Cottage 
Industries Corporation (BSCIC) should be used properly, and new industry should be 
discouraged within a range of 10 km. As most of the industries were found very close 
to major roads, it is also proposed that 500 meters of land on both sides of the main 
road should be dedicated to industrial development. 

• Land and Wetland: Highlighting the importance of wetlands, advocate for 
implementing Fisheries policy as a basis for wetland use. 

• Land and Tea and Rubber Garden: Existing land under tea and rubber gardens 
cannot be used for other purposes, and valuable trees cannot be harvested in an 
indiscriminate manner. 



 27

4.1.3.2 Integrated Pest Management Policy, 2000 

Integrated Pest Management (IPM) project activities started in 1981, and have already been 
through several phases of research and extension. IPM has an immense contribution in 
reducing the use of pesticides for crop production. Results show that it has the potential to 
increase crop production directly, and yet contaminate soil very little. Considering these 
benefits of IPM, the Government has initiated the National Integrated Pest Management 
Policy in 2000. 

4.1.3.3 Integrated Plant Nutrient System (IPNS) 

Integrated Plant Nutrient System (IPNS) is a new concept to combat land degradation, 
particularly to address degradation of soil and land quality, since it uses a need-based nutrient 
application. In IPNS, the amount of nutrient application is specifically determined through 
diagnostic testing and estimation of the inherent nutrient status. Then there is a recommended 
application of a mix of organic and inorganic nutrients, and use of Biological Nitrogen 
Fixation (BNF). This system will ensure only the need for application of agricultural inputs, 
and avoid excess application. Proper extension and large-scale adoption of this concept will 
reduce land degradation in terms of soil quality, land productivity and nutrient availability. 

Other national policies and measures have indirect positive impacts on combating land 
degradation. The noteworthy policies are the National Environment Policy, National 
Environment Conservation Act and Rules, National Forestry Policy, National Conservation 
Strategies, and the Strategic Plan for National Agricultural Research. 

From the landuse, agricultural and other policies it is revealed that management of natural 
resource base is important to ensure productivity over a longer period of time. Balance 
application of agricultural inputs, integrated farming system, and crop diversification, among 
others, are positive movement and indication to attain food security.  

4.2 Energy Sector Policies, plan and Programme 

A number of national and sectoral plans and policies deal with the issues related to energy, 
renewable energy, sustainable environment and natural resources management of the country. 
Specific plans and policies are the Fifth Five Year Plan (1997-2002), Environment Policy, 
1992, Energy Policy, 1995, Power Policy 1995, Private Power Policy  (Small Power Plants in 
private sector 1997, private sector power generation Policy 1996), Petroleum Policy 1995, 
National Environment Management Action Plan (NEMAP), 1995, National Conservation 
Strategy (NCS-Draft), Interim Poverty Reduction Strategy Paper (iPRSP- Draft) etc. In the 
following paragraphs, some of the sectoral plans and policies would be examined to see how 
the objectives of the "Solar Home System" project are in line with the overall policy directions 
of the country. 

Following expiry of the Fifth Five Year Plan in 2002, the country is undergoing a 3-year 
Rolling Plan (2003-2007). Under the previous FFYP (1997-2002), the energy sector had a 
prominent role in promoting alternate and renewable sources of energy. The plan aimed at 
providing an assured supply of energy to people, to industries; and to improving the quality of 
rural life and reducing environmental degradation. 

Several strategies were proposed in the FFYP. The following are of particular relevance to 
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sustainable development in the energy sector: 

• Improved extension services for energy conservation technology. 

• Diffusion of biogas technology to cattle head owners. 

• Increasing the availability of coal to brickfield owners. 

• Increasing the availability of low cost kerosene and LPG. 

• Intensification of fuel wood plantations. 

• Use of solar power in hospitals and other multi building premises and in remote 
areas. 

• Establishment of alternative energy production systems such as micro hydropower. 

• Developing a decentralised energy development plan with the involvement of 
beneficiaries. 

4.2.1 National Energy Policy, 1995 

One of the seven objectives of the policy is “to ensure environmentally sound sustainable 
energy development programs causing minimum damage to environment”. Policy issues 
include both ‘energy conservation’ and ‘environmental consideration'.  

"Energy conservation" requires that end-use based energy planning process should incorporate 
energy conservation measures (section 7.1.8). Under the section on environmental 
consideration, it is said that “environmental issues will be considered for all type of fuels and 
in each and every step of fuel cycle; namely, exploration, appraisal, extraction, conversion, 
transportation and consumption (Section 7.1.9). It may be reiterated that at present per capita 
emission of carbon dioxide in the country is very low. It is envisaged that in foreseeable 
future, emission of carbon dioxide gas would not exceed the existing average emission of low-
income developing countries. While considering the legal issues, the energy policy 
recommends “environmental issues to be considered under the National Energy Policy are to 
be mandated under National Environment Policy and Environment Act” (section 7.1.19 Legal 
Issues). 

Specific policy recommendation under chapter 1.9 (Environment Policy), the Energy Policy 
has seven recommendations. Four of these are relevant here: 

• Environmental impact assessment should be made mandatory and should constitute 
an integral part of any new energy development project. 

• Use of economically viable environment friendly technology is to be promoted. 

• Use of fuel wood is to be discouraged and replacement fuels are to be made available 
at an affordable price. 

• Popular awareness to be promoted regarding environmental conservation. 
 

4.2.2 Power Policy, 1995 

This is presently an integral part of the National Energy Policy 1995, like the petroleum 
policy. This has different policy statements on demand forecast, long-term planning and 
project implementation, investment and lending terms, fuels and technologies, power supply to 
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different zones of the country like isolated and remote centres, tariff, captive and stand by 
generation, system loss reduction, load management and conservation, reliability of supply, 
system stability, load dispatching, institutional issues, private sector participation, human 
resource development, regional/international cooperation, technology transfer and research 
program, environment policy and legal issues etc. 

Under the chapter IV 15 (a), the policy mentions that local and expatriate entrepreneurs are to 
be allowed to participate in development of the power sector. Possible modes of participation 
in two of many areas, 'generation’ and ‘wheeling arrangements’ are as follows: 

Generation: Specific projects included in the list of generation projects identified through 
national planning should be offered for private investment. Competitive tenders on the basis of 
Build-Own-Operate (BOO) and Joint Venture should be invited. Unsolicited offers received 
up to the approval date of this policy will be appraised by a competent group of experts (local 
and foreign) formed by the Ministry of Energy & Mineral Resources. 

Wheeling Arrangement: The electricity generated by private generators may be supplied to the 
national grid system of the Generation and Transmission Company under agreed terms and 
conditions. The private/public generators may also sell directly to large consumers through the 
transmission and distribution facilities of other companies, provided the facilities are adequate 
and the commercial terms and conditions of such wheeling arrangements are acceptable to all 
concerned.  

4.2.3 Petroleum Policy, 1995 

The Petroleum Policy 1995 aims at promotion of measures for environmental impact 
assessment in petroleum sector where petroleum means any naturally occurring hydro carbon, 
in liquid, gaseous or solid state as defined in the Bangladesh Petroleum Act, 1974. 

Under the policy, private sector is free to set up new refineries, lubrication oil products free 
from price control and Liquefied Petroleum Gas (L PG) can be imported. The policy declares, 
use of CNG in all types of road and riverine transport including locomotives replacing motor 
spirit and diesel be commercialised. 

Safety and Environmental Protection is to be ensured by strictly following laws, rules and 
policies formulated by the government in this regard. 

In terms of private participation in the power sector, the FFYP recognizes that (p-337), in view 
of the large capital investment in the power sector and limitations of government fund. Private 
sector investment will be necessary for rapid development of the power sector. Then it 
suggests that, in order to attract private sector participation, action on the following fronts 
should be taken.  

a) Generation: Specific power generation projects identified at the national level will be 
offered for private investment. Competitive tenders on the basis of Build-Own-Operate (BOO) 
or Build, Operate and Transfer (BOT) will be invited. The government may also negotiate 
with the private parties who will express interest in investing in generation projects.  

b) Distribution: The government will invite private parties, including co-operatives societies of 
the utility sector employees, to participate in the distribution of power in one or more localities 
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on an experimental basis. In doing so, careful evaluation of various proven modalities for 
participation (e.g., franchise, contract, etc.) will have to be made. 

c) Contracting of services: The government will consider contracting out some functions 
currently performed by BPDB and DESA, particularly meter reading, billing and collections. 

d) Wheeling arrangement: The electricity generated by private generators may be supplied to 
the grid system of the Generation and Transmission Company on agreed terms and conditions. 
The private/public generators may also sell directly to large consumers through the 
transmission and distribution facilities of other distribution companies, provided the facilities 
are adequate and the commercial terms and conditions of such wheeling arrangements are 
acceptable to all concerned. 

4.2.4 Private sector power generation policy of Bangladesh, 1996 

This policy has been prepared and declared by the Government to promote private sector 
power generation, as part of the national power sector reform, in order to attain higher 
economic efficiency. “The Government is strongly committed to attract private investment for 
installing new power generation capacity on b build-own-operate (BOO) basis. 

The designated institution to facilitate the development of private sector power projects is the 
power cell under the Ministry of Energy and Mineral Resources. The power cell shall facilitate 
all stages of promotion, development, implementation, commissioning and operations of 
private power generation projects and suitably address the concerns of project sponsors. It will 
assist project sponsors to secure necessary consents and permits from GOB where such 
consents and permits would be needed. The policy lays down a number of financial and other 
incentives for the private proponents, particularly foreign investors. These include tax 
exemptions of various kinds and other incentives. 

4.2.5 Policy guideline for small power plants in private sector, 1997 

This policy is to promote small power plants. This is a very brief policy guideline available in 
both English and Bengali, which deals with small power plants (SPP) of not more than 10 
MW in private sector. It has the following chapters: background, plant location and type, fuel 
supply, power off take, price regulation, license requirement and GOB support. According to 
this policy guideline, “the SPPs can be located in any part of Bangladesh”. “As per Electricity 
Act 1910, the sponsors will be required to obtain license from the GOB”. The good thing is. 
“SPP will need to comply with all laws of Bangladesh including environmental standards” as 
per the requirement of the policy guideline. 

The strategic recommendation for low-cost electricity is to exploit indigenous coal deposits. 
Bangladesh, however, does not generate electricity using indigenous coal. Instead, strategies 
highlight augmenting energy capacities by rehabilitating power plants and better maintenance, 
development of biomass energy, distribution of improved cooking stoves, application of new 
and renewable energy technologies, and private sector participation in the power sector. A 
number of international oil companies are already engaged in gas exploration and they are also 
interested in power generation using natural gas. Power generation through private sector has 
already emerged in the country. 
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4.2.6 Various Programme and Plans 

Supported by Chinese funds, however, Bangladesh Government, had already awarded 
contracts to Chinese Contractors, who have developed the Coal Mine at Baropukuria and are 
currently working on setting up of a Coal-based Power Plant at the mine-head (2 x 215 MW = 
430 MW total). In fact, the Bangladesh Government primarily targeted to supply the West 
Zone of Bangladesh with a reasonable 'base-load' of coal-based power, which did not have 
access to Natural Gas Pipelines, being separated from the East Zone by a large natural barrier - 
the river Jamuna. With commissioning of the Jamuna Multipurpose Bridge facility across the 
Jamuna River in the recent past, a NG Pipeline crossing has been established as an integrated 
facility with the bridge, which has now opened the opportunity expansion of the NG facilities 
to the West Zone in future. A comprehensive West Zone NG Pipeline Network, connecting the 
north-west of Bangladesh, is expected to take a minimum of about 8 - 10 years to implement, 
if started now, taking into consideration the long development and implementation period of 
international donor-assisted projects.   

Bangladesh Government (Ministry of Energy & Mineral Resources - MEMR), however, 
continues to support the Coal-based Power and also further exploitation of the Baropukuria 
and Pirganj Coal Mines (at production rates of about 1 - 2 million tonnes of Coal/year) with 
the long term objective to take a part of the 'primary energy load' away from natural gas, 
whereby the adverse environmental/global climate considerations have not been taken into 
consideration. Therefore, it is important to investigate and introduce new and efficient climate 
friendly coal based technology to produce energy to meet demand. 

The potential of the Solar PV sector, is, on the other hand, are large, especially in fast-track 
electrification of remote rural areas of Bangladesh, where the cost of reaching conventional 
grid electricity is very high (average about US$ 500 per household). Being inspired by the 
success of this Pilot Project, the World Bank has recently come forward with a fund of US$ 
150 million to support the future Solar Initiatives of Bangladesh. Local NGOs, like Grameen 
Shakti, BRAC, COAST and TMSS are already playing a key role in disseminating Solar 
Home Systems (SHS). Grameen Shakti (the specialized Rural Energy unit of the Grameen 
Bank group) for example, has already marketed about 12,000 SHSs to rural consumers living 
in remote areas, using the micro-credit fund supports. Although the SHSs are not cheap (a 
50Wp SHS, for example costs about Tk. 25,000), a down payment (15%) and payment of the 
balance amount over a period of 3 - 4 years (in 36 - 48 instalments) has made such SHSs 
affordable to the rural consumers. Grameen Shakti's success has proved that the 'market-force' 
for SHSs in remote rural areas (who cannot access the grid electricity) is very much existing, 
which has now been unleashed by the financial advantage of the micro-credit. In fact, the 
success of this programme has recently attracted WB/IDA and GEF to extend a new support to 
the NGOs for a 50,000 SHS Programme in Bangladesh, through Infrastructure Development 
Company Limited (IDCOL), Bangladesh.  

Under this Programme, a large part of the Capital Investment on a SHS will be paid-off to the 
NGOs after installation and commissioning at their own initiatives. REB is in the process of 
launching a 14,000 SHS Programme in remote rural areas, which have not yet been reached by 
grid electricity. Once implemented, with WB's financial assistance, this initiative, along with 
NGO Programmes, is expected to equip a total of 64,000 rural Consumers with the SHSs. It is 
estimated, based on experience of India and other developing countries, trying to reach 
electricity to all rural areas that due to the remoteness, natural barriers (river-crossings, 
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islands, scattered households, i.e. 'thin-load') and the overall high cost of grid network in rural 
areas, about 20 - 25% of the rural areas will perhaps never be reached by conventional grid 
electricity. PV Electrification, in fact offers a fast track solution for extending the electricity 
facility to these fairly large cross-section rural consumers with a low emission approach on 
long term.   

Total current Capacity of PV Use (as SHSs) is estimated at about 800 kW. With 
implementation of the 64,000 SHSs, under IDA/GEF funding, the local NGOs and the Rural 
Electrification Board (REB) has planned to implement a further 3,200 kW (3.2 MW) PV SHSs 
on short term (before 2007/8), when the total PV capacity, based on already on-going 
programmes is projected to reach about 4,000 kW (4 MW). Based on the above pragmatic 
consideration that about 25% of the rural households in remote areas will never be reached by 
grid electrification, the total potential of SHS in Bangladesh on long term is quite high (over 
300 MW, see Analytical Sections - 4 and 5). In fact, given by other positive external 
parameters, such as the rapid reduction of the capital cost of PV Cells, as well as the inherent 
merits of PV technology, which is technologically proven, but is only awaiting cost-
breakthrough an exponential growth is expected in the PV sector on longer term (2010 
onwards), from when on the capital cost of Solar PV Panels and Cells is expected decrease 
drastically.    
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5. Food Security 

Ensuring food security is one of the major challenges that Bangladesh faces today. Despite 
significant achievements in food-grain production, food insecurity both at national and 
household level remains a matter of major concern for the Government. Currently, about half 
of the population lives below the "food-based" poverty line (consuming less than 2,122 
kcal/capita/per day) and one quarter of them subsist in extreme poverty (less than 1,800 
kcal/capita/per day). Apart from the prevailing deficit in total calorie intake, the normal diet of 
Bangladeshi people is seriously imbalanced, with inadequate shares of fat, oil and protein and 
with more than 80 percent of the calories coming from cereals. Women and children are 
especially vulnerable due to their greater nutritional requirements. Moreover, large segments 
of the population periodically undergo the distress of transitory food insecurity caused by 
drought, floods, cyclones and other natural disasters. Thus, food insecurity and malnutrition 
are fundamental characteristics of the lives of the poor in Bangladesh. 

It is evident that the food-grain production has reached in self-sufficiency level at national 
scale under normal climatic and weather condition. However, the distribution and access to the 
food grain by household has yet to be ensured. A recent study revealed that about 38 per cent 
of the rural households have no land and mainly involved in wage labour know as poor. There 
are another 42 percent households have little land and involve with agricultural activities and 
wage labour known as moderate poor. The poor households face food deficit round the year 
and moderate poor households face food deficit at least 4-6 months in every year. This gives 
an indication of socio-economic condition of the rural households and level of access to food 
though the county has reached self-food sufficiency in terms of production. 

Climate change and variability over a long period of time is pronounced and its impact is 
being observed globally. However, the severity of the impact varies widely, and Bangladesh is 
likely to be affected in terms of food security and more land will be prone to higher level of 
inundation due to sea level rise. 

In the next 30 years, climate change of a moderate magnitude will have direct impact on food 
production with the enhancement of temperature and carbon dioxide and anticipated moisture 
stress. Other impacts are associated with salinity increase in the onward coastal zone and crop 
production loss due to inundation of the cropland. 

5.1 Present Production, Availability and Requirement 

Production of rice is the principal agricultural activity as more than 80 percent of the 
cultivated land is under rice cultivation. Since self-sufficiency in food-grains has received 
priority under the national development plan production of rice has increased significantly 
over the years. Annual production of rice increased by 5.7 percent in the 1990s, soaring from 
17.86 million tons in 1990 to 24.90 million tons in 2000, an increase of 31 percent over the 
decade. Although wheat contributes a small share in total food grain production, there has 
been rapid growth in the production of wheat relative to rice. Annual production of wheat 
increased more than two-fold from 0.89 million tons to 1.84 million tons between 1990 and 
2000. 

The production of pulse has stagnated over the years. Annual production of pulse increased 
from 0.49 million tons in 1990 to 0.52 million tons in 1995 but declined to 0.50 million tons in 
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1998. The trend shows that the production of oil seeds and spices have either stagnated or 
declined. The production of sugarcane has also gone down over the years. The production of 
potato, however, shows an increasing trend over the years. Annual production potatoes 
increased from 1.06 million tons in 1990 to 1.55 million tons in 1998, an increase of 46 
percent over the eight years. 
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Table 9. Food-grain Availability and Requirement in Bangladesh from 1985/1986 to 2001/2002 (000 m. tons) 
Year Domestic Production 

(Gross) 
Net Production 
(deducting 10% 
for Seed, Feed 

& Wastage) 

Mid-year 
Population 
(million) 

Food-grain 
Consumption 
Requirement

* (16 
oz/day/cap) 

Food Gap 
(Surplus) (7-

5) 

Private 
Imports 

Public 
Distribution

Internal 
Procurement

National 
Availability 
(5+9+10-11)

Per Capita 
Availability 

(oz/day) 

  Rice Wheat Total              
1 2 3 4 5 6 7 8 9 10 11 12 13 

1985/86 15038 1042 16080 14472 100.2 16590 2118   1541 349 15664 15.11 

1986/87 15406 1091 16497 14847 102.4 16960 2113   2120 188 16779 15.83 

1987/88 15413 1048 16461 14815 104.7 17335 2520   2503 375 16943 15.64 

1988/89 15544 1021 16565 14909 106.8 17682 2774   2941 416 17433 15.77 

1989/90 17856 890 18746 16871 108.9 18030 1159   2164 960 18075 16.04 

1990/91 17852 1004 18856 16970 111.0 18378 1407   2372 783 18559 16.16 

1991/92 18252 1065 19317 17385 113.0 18709 1323   2345 1016 18714 16.00 

1992/93 18341 1176 19517 17565 115.0 19040 1475 355 1073 233 18761 15.77 

1993/94 18041 1131 19172 17255 117.0 19371 2116 312 1376 166 18777 15.51 

1994/95 16833 1245 18078 16270 119.0 19702 3432 1013 1573 277 18579 15.09 

1995/96 17687 1369 19056 17150 121.0 20033 2883 850 1795 422 19373 15.47 

1996/97  18883 1454 20337 18303 123.0 20364 2061 237 1392 616 19316 15.18 

1997/98  18861 1803 20664 18598 125.0 20695 2098 1149 1621 616 20752 16.04 

1998/99  19905 1908 21813 19632 127.0 21026 1395 3468 2132 752 24480 18.63 

1999/2000  23067 1840 24907 22416 129.0 21358 (1058) 1234 1900 967 24583 18.42 

2000/2001 25086 1673 26759 24083 131.0 21689 (2394) 1063 1774 1088 25832 19.06 

Note:(i) before1985/86 requirement was calculated @15.5 oz./day /capita and (ii) before 1991/92 private import of food-grain was not allowed.   
P = Projected 
Sources: Bangladesh Bureau of Statistics, FPMU & Directorate of Food
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5.2 Assessment of Agricultural Productivity and Food Security Situation by 2030 

Agriculture is the main stake of the Bangladesh economy, supplies 90 percent of the food we 
consume and provides employment of 68 percent of the population. Significant achievements 
have been made in crop production in Bangladesh however, yields of major commodities are 
still low in the region—yields of rice (clean) and wheat are less than three tonnes/ha. Level of 
fertilizer consumption is moderate and extent of farm mechanization is also low.  

After achieving favourable growth during couple of decades and recent success in cereal 
production the present day agriculture is at cross road with the second generation problems and 
facing challenges of feeding increased population with the shrinking and degraded natural 
resources and globalisation. Bangladesh imports worth of 1,186 million USD while cereal still 
ranks top followed by edible oil. It has to substitute import considerably by augmenting food 
supply. The task is enormous but has to be addressed.  

5.2.1 Demand and Supply Projection 

The question of how much will be the future demand of food items in Bangladesh during 20 
and 30 years from now is complex and the answer is linked with number of factors, few of 
them are as follows: 

• Rate of population growth   

• Income growth and food habit 

• Internal and external trade regime 
 
Number of attempts has been made to estimate the future demand of agricultural commodities 
considering the above factors. Accordingly, assumptions have also been made in terms of 
population growth (1.6 at present and expected to decline further after 2010) and income, 
demand elasticity etc. Some projected the demand using the daily energy requirement, others 
based on the daily requirement of individual items. Hence, the projected values remain gross.  

Table 10. The minimum daily requirement per person of food items in gram 
 
Items Requirement 
Rice 390 
Wheat 100 

Vegetables 225 

Pulse 30 
Edible oil 20 
Spices 10 
Fruits 50 
Sugar 10 
Fish 45 
Meat & egg 34 
Milk 30 

Source: Krishi Commission, 1999 
 
Spices, pulses and oilseed are in deficit in the total production system and the demand is met 
through considerable import. The shrinkage of area under these crops and lack of thrust on 
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these commodities pose this import dependency. Pulse is the major protein of the people and 
country is importing 70% of the available demand. For edible oil, similar production situation 
also prevails and the gap is being filled by significant import.  

According to the projection, the requirement of food-grain in the country would be 41.6 Mt in 
the year 2030. Therefore, to become self-sufficient in food-grain production in year 2030, 
additional 14.64 Mt would be required. However, the increased vulnerability to crop 
production due to changes in climate system would not allow the farmers of the country to 
provide food-grain for the millions of their fellow citizens. Unless appropriate anticipatory 
adaptation measures are considered now, foodgrain self-sufficiency would remain a distant 
dream for the country. 

Table 11. Projected demand of food, based on the gross income growth rate of 5% in million MT. 
 

Year 2000 2010 2020 2030 
Population 130 153 172 210 
Cereals, rice, wheat & 
maize 

26.96 29 34.6 41.6 (1.3) 

Pulse 0.38 2.2 3.0 4.0 (3.5) 
Sugar and Gur 0.60 0.91 1.4 2.9 (4.0) 
Potato & tuber 3.57 4.0 4.5 5.0 (2.7) 
Vegetables 1.2 2.0 2.5 3.0 (3.0) 
Fruits 2.2 3.0 4.6 5.3 (5.5) 
Edible oil 0.124 0.8 1.0 1.4(4.4) 
Milk 1.6 3.2 4.8 5.9 (5.0) 
Fish 1.6 3.18 3.5 4.0 (4.3) 
Meat 0.62 1.4 2.4 2.8 (4.3) 
Eggs, million no. 3554 6000 9500 12000 

Figures in the parenthesis represents required growth rate (per cent increase per year) 
 

5.3 Challenges to Meet the Future Demand 

There are many driving forces compelling people in Bangladesh to over-exploit natural 
resources like land. The main ones are the poverty with rapid population growth, improper 
land use, absence of a land use policy, and ineffective implementation of existing laws and 
guidelines. Unplanned agricultural practices, and encroachment on forest areas for agriculture 
and settlements, also put pressure on scarce land resources. Unplanned or inadequate rural 
infrastructure development, and the growing demands of increasing urbanization are also 
devouring productive land. The level of land degradation and its extent vary seasonally and 
yearly, and by region as well as the pressures on the land are not always the same either. 

As an active deltaic area of three of the world’s major rivers, suitable conditions prevail for 
agricultural activities in Bangladesh. Agriculture is of paramount importance to the country. 
Most of the land area is occupied by agriculture, forest and habitat. Less than one per cent of 
the land area is used for industry, and other miscellaneous social needs. Four-fifths of the 
population depends directly or indirectly upon agriculture.  

The major threat to Bangladesh agriculture is that the production is becoming less and less 
competitive. The production cost has been higher, thus investment in agriculture is becoming 
less attractive, affecting total production,  
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Bangladesh faces challenges of future food security amidst of degrading natural resources, 
shrinking land base, increased population pressure and globalisation. In the WTO provision, 
Bangladesh adjusted in both two types of support like amber box measures and green box 
measures. It has been estimated that the green box support in Bangladesh is around 2-4 
percent, much below 10 percent of agricultural output in WTO agreement while for amber 
box, it is much below 10 percent. 

Three broad physiographic regions constitute Bangladesh agricultural land base. Flood plain, 
terraces and hills occupy 80 percent, 8 and 12 percent of the land area. The characteristics of 
the area dictate the potential of agricultural productivity.  

5.3.1 Resource challenges 

Land is the basic element of the crop production, which is, being threatened by losing land out 
of cultivation and deterioration of quality. Land degradation is becoming a practical threat to 
the agricultural production. The degradation is associated with overuse of agricultural land 
without replenishment. The degradation of prime agricultural lands is caused by natural 
process or by human intervention. The total loss in terms of grain has been estimated to be 11 
million tons. The factors that are responsible for the process are: 

• Soil Fertility 
• Soil Erosion 
• Nutrient Imbalance 
• Soil Salinity 
• Pests and Diseases 
• Climate Changes 
• Lack of Incentives in Research 
• Inadequate Investment in Research 
• Loss of Water/Inefficient Use of Water 
• Loss of cultivated area by non-agricultural purpose and  
• Sea level rise  
• Flood and drought 

Most damaging effects of climate change are flood and drought that are found to drastically 
affect crop productivity in almost every year. In Bangladesh, about 1.32 m ha of cropland are 
highly flood-prone and about 5.05 m ha moderately flood-prone. Besides crops, perennial 
trees and livestock are damaged by flood every year. Drought of different intensities cause 
damage to 2.32 m ha of T. aman and 1.20 m ha of rabi crops annually. Yield reductions due to 
drought vary from 45-60% in T. aman and 50-70% in rabi crops in very severe drought 
situation. 

5.3.2 Climate Change Induced Challenges 

• Scarcity of fresh water due to less rain and higher evapotranspiration 

• Drainage congestion due to higher water levels in the confluence with the rise of sea 
level.  

• River bank erosion  

• Frequent Floods  

• Prolonged and widespread drought 
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• Prolonged flood 

• Wider Salinity in the surface, ground and soil 
 
Various studies indicate that rise of 1 to 20 C in combination with lower radiation causes 
sterility in rice spikelets. High temperature was found to reduce yields of HYVs of aus, aman 
and boro rice in all study locations and in all seasons and it was particularly evident at 40 C 
rise. Climate changes, especially in temperature, humidity and radiation, have great effects on 
the incidence of insect pests, diseases and microorganisms. A change of 10 C changes the 
virulence of some races of rust infecting wheat. 

Production of crop in Bangladesh is constrained by too much of water during the wet season 
and too little during the dry season. Presently total irrigated area is 4.0 million ha which is 
more than 50 percent of the potentially irrigable area of 7.12 ha cultivated area. This area is 
being irrigated through surface and ground water resource. Irrigation coverage through 
Shallow tubewells (STWs) during dry period is growing very fast following the recent policy 
of privatisation. As a result, the groundwater table in Bangladesh is declining at an alarming 
rate causing STWs non-operating in many parts of the country during dry period. Lack of 
surface water during the dry season limits the function of Low Lift Pumps.  

Recent outbreak of hazard due to arsenic from groundwater source created enough toll to our 
health. Salinity level in both surface and groundwater is penetrating towards inland due to 
reduced dry season river flow upstream. 

The capacity utilization of the minor irrigation has been found to be low resulting in low 
command area and low efficiency. The public sector surface irrigation projects are performing 
well below the expected efficiency level and virtually no effective beneficiary participation 
exists. 

5.3.3 Impacts of Climate Change on Food-grain Availability 

The climate change and sea level rise due to global warming in the next decades will be 
particularly hard felt in the delta areas like Bangladesh. Changes in climate have profound 
effect in crops specially grain crops. According to one estimate (IPCC), sea levels will 
probably rise by about 20 cm by 2030. 

The simulation study conducted under the climate change country study assessed the 
vulnerability of foodgrain production due to climate change in Bangladesh. Two general 
circulation models were used for development of climate scenarios. The experiments 
considered impact on three high yielding rice varieties and a high yielding wheat variety. 
Sensitivity to changes in temperature, moisture regime and carbon dioxide fertilization was 
analysed against the baseline climate condition. 

The GFDL model predicted about 17 per cent decline in overall rice production and as high as 
61 per cent decline in wheat production compared to the baseline situation. The highest impact 
would be on wheat followed by Aus variety. This translates reduction of 4.42 million tons of 
rice at the present level of production. Mostly, the Aus rice seems to be vulnerable. Other 
model, Canadian Climate Change Model (CCCM) predicted a significant but reduced shortfall 
in food-grain production. 
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It was noticed that increase in 4°C temperature would have severe impact on food-grain 
production, especially for wheat production. On the other hand, carbon-dioxide fertilization 
would facilitate food-grain production. A rise in temperature cause significant decrease in 
production, some 28 and 68 per cent for rice and wheat, respectively. Moreover, doubling of 
atmospheric concentration of CO2 in combination with a similar rise in temperature would 
result into an overall 20 per cent rise in rice production and 31 per cent decline in wheat 
production. It was found that Boro rice would enjoy good harvest under severe climate change 
scenario. 

The apparent increase in yield of Boro and other crops might be constrained by moisture 
stress. A 60 per cent moisture stress on top of other effects might cause as high as 32 per cent 
decline in Boro yield, instead of having an overall 20 per cent net increase. It is feared that 
moisture stress would be more intense during the dry season, which might force the 
Bangladeshi farmers to reduce the area for Boro cultivation. Shortfall in foodgrain production 
would severely threaten food security of the poverty-ridden country. 

5.3.4 Production Loss 

In rural Bangladesh, inundation to a lesser degree has always been considered a boom to 
agricultural production and people welcome such physical effects. On the other hand, a 
prolonged flood with high degree of submergence, similar to that occurred in 1998, has been 
regarded as a disaster for agriculture. In two severe floods, 1974 and 1987, the shortfalls in 
production were about 0.8 and 1.0 Mt, respectively. Severe floods, however, do not appear 
every year. In general, perennial floods bring silt and nutrients associated with it, which is 
good for agriculture. With a receding flood, the farmers always find ways to readjust with the 
cropping calendar and grow alternative crops. Flash-flood occurs only in some designated 
areas. Recently crop loss due to flash-flood has been successfully minimized by introducing 
the submergible embankments in the susceptible areas. Therefore, flood related vulnerability 
is not acute in the country. 

Both drought and salinity, recurring phenomenon, intrusion have considerably higher impacts 
on crop production. The effects diminish suitability of a number of seasonal crops that are 
usually preferred by the farmers. Under a severe climate change scenario the potential shortfall 
in rice production could exceed 30 per cent from the trend, while that for wheat and potato 
could be as high as 50 and 70 per cent, respectively (Karim, 1996). Under a moderate climate 
change scenario the crop loss due to salinity intrusion could be about 0.2 Mt (Habibullah et 
al., 1998). Considering the loss of production due to such effects, one may find these to have 
relatively higher intensity than the floods. However, the loss incurred in other sectors could be 
much higher in case of floods. The effect of low-flow on agricultural vulnerability is 
considered to be much less intense compared to other effects. 

Higher levels of temperature and precipitation would aggravate declining condition of the 
soils. The organic matter content of the topsoil in majority of the areas has already declined 
below a critical level. The moderately affected areas would also suffer due to impact of 
climate change. It is likely that a significant part of the moderately affected soils would 
become more vulnerable due to further decline in organic matter content of the topsoils. It 
would certainly have adverse impact on foodgrain production. 

Since climate change would cause significant changes in all these physical effects, it is 
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obvious that the overall vulnerability of crop agriculture will be much higher compared to the 
modelling results. However, the higher concentrations of CO2 in the atmosphere would also 
have some positive effects on the production, as revealed by the modelling exercise. Thereby, 
some of the adverse effects would be minimized due to CO2 fertilization. 

The soil salinity of the coastal areas would be increased due to climate change and 
consequential effects. Increased salinity would significantly reduce foodgrain production, 
especially under the severe climate change scenario. Reduction in foodgrain production would 
put additional threats to the food security of the country. 

The present case study is based on a huge database and the future changes in soil salinity 
patterns are computed based on equations, which are validated by using only 10% of the data. 
Moreover, the potential loss factors in the two future climate scenarios are based on expert 
judgements. Hence, it may not be considered as a complete study, but an indicative one to 
predict the loss in foodgrain production in the salinity affected areas. It has some limitations 
regarding the fact that it did not consider other crops that were grown in that area and also, it 
did not consider the areas other than the 64 Thanas where soil salinity might become a 
potential problem in future. If that would be the case there would be more loss incurred in 
foodgrain production. It would require further modelling exercises. 

The loss of food-grain production due to soil salinity intrusion in the coastal districts was 
estimated under climatic change scenarios. The time-series soil salinity database was 
compared with the field level abstractions and the model was validated. It was found that the 
soil salinity generally increases rapidly in the winter months and reaches maximum values in 
April. The time series database was then correlated with time specific events in the crop 
calendar for two crops. Aman, and aus rice to estimate the damage in the production due to 
adverse effects of salinity. It was found that the impacts of soil salinity would be manifold 
under the climatic change scenarios. It was also found that the estimated crop loss under the 
severe climatic change scenario would be the maximum. Under moderate climate change 
scenario, 0.3 million tones of production loss have been estimated due to salinity build up. 

Table 12. Estimate (conservative) of the production loss due to threats at 2030 

Loss parameters Loss in million tons of grain 
Land loss 7.0 
Soil productivity decline 2.7 
Climate change affect in coastal zone 0.5  
Salt water intrusion 1.1 
Production loss due CC induced yield reduction 2.82 
Total 14.12 

 

5.4 Institutional Issues 

5.4.1 Inadequate attention to agricultural research 

Agricultural research played significant role in increasing the production and productivity in 
Bangladesh in developing technologies as a result of increased investment in R & D in 
agriculture. However, the thrust in research had been focused to cereals considering food 
security. The other crops like pulse, oilseed and vegetable crops lag behind in terms of 
production and productivity. Besides, majority of the technologies have been developed 
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largely for favourable ecosystem. Technologies suited to the unfavourable ecosystem 
characterized by drought, flood and soil salinity, etc. are extremely scanty.  

Unfortunately, the investment in research and development is inadequate, as a result of which 
the prime research institutes are under-functioning. The country has to pay otherwise in 
loosing huge hard earned for exchange by importing food at the tune of several fold that would 
otherwise have been invested in agricultural research to safeguard nutritional security.  

Many of these trained scientists gradually left BRRI for better opportunities available abroad. 
Mention may also be made of the fact that investment in agricultural research still stands at 
only 0.2% of GDP that has contributed to the under functioning of the NARS. 

5.4.2 Low competitive agricultural production system 

Higher production cost in Bangladesh made the crop sector less attractive and unwanted 
import takes place put disincentives to the domestic producers. The major causes are the: 

• Yield of the major crops is lower then the neighbouring trading countries 

• The prices of three major agricultural inputs – urea fertilizer, irrigation and labour, 
the price of urea is about one-third lower in India, the major cross boundary trading 
partner   

The substitution of agricultural machinery for human labour and animal draft power 
contributes to a reduction in unit cost of production. 

Table 13. Yield gap between research station and farmers field 

Crop Average yield 
(t/ha) 

Yield in the 
farmers field 

(t/ha) 

Yield gap (%) Area under the 
crop (ha) 

Vegetables 39 6.56 494 1,80,564 

Fruits 31.13 8.13 283 183,194 

Tuber 26.6 10.53 153 1,91,903 

Spices 21.5 2.23 864 1,43,725 

5.5 Opportunities 

Considering the population during 2030, the population will grow although at much slower 
rate but still will reach more than 200 million. The food production must be enough to feed the 
increased population. The following are few of the options that can be utilized efficiently to 
combat the situation. Bangladesh must overcome all these problems, and to feed increasing 
millions of people. Country now needs second green revolution, often called doubly green 
revolution or bio-revolution.   

• Frontier Technology 

• Quality seed 

• Holistic farming system model  

• Checking land fragmentation by land reform 
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Frontier technology led by hybrid, GMO and super rice may open opportunities to food 
security in Bangladesh. ybrid crops Bangladesh has to acquire the capacity to cater the 
potential of the technology. The strength of R & D institutes has to be increased and general 
preparedness has to be made to use the technology.  

5.5.1 GMO, Hybrid and Super rice  

Genetic modification is not a silver bullet for achieving food security but is definitely a 
powerful tool in widening technological options for increased productivity in conjunction with 
other modern methods and techniques used in crop production, aquaculture and livestock. 

The Government should make strong commitment to agriculture and food security by 
providing adequate support, creation of facilities, skilled scientists, and seek assistance from 
international organisations and funding agencies to support GMO technology to address 
multiple problems of food, nutrition and poverty of millions of small farmers in Bangladesh. 
The Government should formulate a policy and strategy on the use of GMOs in order to 
harness its potential benefits. Adequate attention may be given on the substantial issues 
concerning ethical, intellectual property rights, farmers’ rights, biological diversity and bio 
safety while framing policy and strategies. 

Technologies beneficial to farmers, developed or commercialised to developing countries 
should be introduced in Bangladesh after proper evaluation for their biosafety, adaptability 
and agronomic superiority. On the farm, evaluation of GMOs should be made totally 
transparent and due publicity on the trial should be given. Educating particularly the farmers 
and public in general on the significance of novel gene-based technology its benefits and 
precautionary packages for its appropriate use should be popularised. 

There is dearth of capability of the National Agricultural Research System (NARS) in 
conducting research, development and testing of biotechnology and the institutes do not yet 
developed minimum required facility and capacity building for GMO R& D.  

At this moment, there is an urgent need to develop a nationally co-ordinated program, 
prioritising our needs and targets. A national high tech facility for GMOs R & D may be 
created that should be shared by all the NARS Institutes, pertaining GMO development.  

Seed: Quality seed ensures better production. The replacement of the farmers retained seed with 
the quality seed has to be ensured and support from the public and private sectors has a greater role 
to play. There is a huge gap in the demand and supply of the quality seed of all crops.   

Farming System Research and Development: The holistic approach has been found efficient in 
accelerating productivity of the farm. The integrated approach is especially successful in using the 
resources of individual farm and farm family including woman. Linkages with the market and 
other infrastructure may further gear production.  

Realizing the Yield gap: Potential of increasing production in all commodities in agriculture 
including fisheries and livestock lies with the minimization or reducing the yield difference 
between farmers field and research station. The yield gap ranges from 60 percent for rice to 80% 
for vegetables and fruits and 50% for closed water fisheries. The gap can be reduced to harness the 
fruits of research result with the help of adequate extension and credit program.  
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Investment in Agricultural Research: Return to invest in agricultural research always has been 
positive in Bangladesh. Therefore, investment in agricultural research must be raised to at least 2% 
of the GDP as recommended by the FAO and the World Bank whilst investment in agricultural 
research now stands at only 0.2% of GDP that is highly inadequate to carry out any productive 
research. 

5.5.2 Collaborative Research 

Present collaborative relationship of NARS with international research institutes/centres and 
regional research centres must be strengthened, particularly in germplasm exchange and 
training of scientists. This collaborative programme also needs to be expanded between the 
NARS institutes and the private sector including the NGOs and the farmers. The private sector 
and the NGOs play a great role in the refinement of NARS technologies, developing farmers’ 
group-oriented technologies and in initiating research, especially in crops having export 
potential. Private sector and the NGOs can as well be involved in developing hybrid 
technology in rice, maize, vegetables and sunflower in particular. Without such collaboration, 
it will be extremely difficult to meet challenges of increasing and sustaining crop production 
in the future years. 

Agricultural research is at present constrained by the acute shortage of trained and skilled 
scientists. Quality of research needs to be improved by gradually implementing the present 
training programmes (degree, non-degree, short-term, etc) earmarked for the scientists and 
initiating and materializing new training programmes in appropriate fields identified by 
different NARS institutes. 

5.5.3 Agro-processing 

Importance of post harvest processing of agricultural produces in a country's economy is 
indispensable, because it contributes toward increasing the income of farmers, creates rural 
employment opportunities, particularly for rural women, improves nutritional status and other 
aspects of rural life. Post harvest processing of agricultural produce includes harvesting, 
handling, threshing, cleaning, sorting, drying, separating, size reduction, extraction, thermal 
and hydro-thermal treatment, packaging and storing, etc. Since food security for the poor is a 
function of nutrition, employment and income, obviously, post harvest processing and food-
engineering sector could contribute enormously towards food security and for sustained 
growth of agriculture. 

Post harvest losses of cereal grains has been estimated at 12 to 15% without considering the 
inferior/rejectable quality items among the marketed products, which are in effect equivalent 
to losses.  

The share of food processing was only 2 % in GDP in 1990 as opposed to 9% for 
manufacturing sector. Bangladesh has a comparative advantage in labour intensive agricultural 
production and processing and could potentially be producing a wider variety of horticultural 
and agro-processing products. Success of endeavours is severely handicapped or restricted to, 
basically, several factors, namely, reliable supply of the raw materials, poor managerial skill, 
poor technology, packaging and storage etc.  
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5.6 Contribution of Agricultural Sector to Global Atmosphere 

It is evident from the above discussion that agricultural sector is most vulnerable to adverse 
impacts of climate change and variability along with degradation of natural resource base. On 
the other hand emission of greenhouse gas from agricultural sector contribute to global climate 
change as well. From Asia Least-cost Greenhouse Gas Abatement Study (ALGAS) it is found 
that agricultural sector including livestock contributed 28,667 thousand tons of GHG in 1990 
which was about 39 percent of the total emission of Bangladesh. This is mainly due to 
irrigated rice and enteric fermentation. 

About 4.2 million hectors of land has already been under irrigated rice crop out of 5.2 hectors 
that are potential for irrigated rice. It is estimated that over next 20 years about 0.5 million 
hectors of land will come under irrigated rice production, which will increase emission of 
greenhouse gases. It is also evident in the country that farmers have already started direct 
seedling methods and expected that over next 20 years about 0.06 million hectors land will 
come under this practices which will reduce emission from crop agriculture sectors. In 
addition, burning of agricultural reside will be less compare to present situation and livestock 
will no increase significantly. 

Consider the above facts it may conclude that emission of greenhouse gas from the 
agricultural sector will not increase in absolute term rather will decrease in term of its relative 
contribution to other sectors. 
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6. Analysis of Energy Security 

6.1 Objectives 

The main thrust of the energy security analysis is to how minimum amount of energy can be 
make available to the entire citizen with minimum emission of greenhouse gas. It has analysed 
future demand of electricity of urban and rural households, identified various climate friendly 
options, indicative strategies those might be applied to achieve overarching goals and 
objectives. Key criteria that have been kept in mind are as follows. 

• 'Low on Climate' (Reduced GHG Emissions) 

• High Access to People ("Access to Energy by All")  

• Covering all Urban and Rural Areas 

• Higher Intensity (more Per Capita Consumption for  

• Enhanced Economic Outputs)  

• Identification of Appropriate Project Areas  

6.2 Energy Security Challenges 

Bangladesh faces a number of Challenges for its Long Term Energy Security, which may be 
summarized, in the context of this Study as under: 
 

• Limited Energy Resource Endowment & Production from Conventional Sources 

• The Import Burden of Oil (Petroleum Products) and Its Sustainability? 

• Low levels of Efficiency and High System Losses at which Energy is used 

• The relatively untapped Potential of Non-Conventional Energy Sources  

o Solar, Bio-mass, Wind and Hydro 

• The Energy Demand-Supply - "Business-as-Usual" Scenario vis-à-vis National 
development goals 

• The Global Climate (Emission) considerations 

• The National Barriers (Political, Policy, Institutional & Purchasing Power) 

6.2.1 The Import Burden of Petroleum 

Liquid hydrocarbons (Crude Oil) have not yet been discovered in any commercial quantities in 
Bangladesh. In course of routine drillings, only the Haripur - 7 well was found to yield 
paraffin based crude oil. It was a 'non-eruptive' production, which started with an initial flow 
of about 600 bbls/day, but later went down to less than about 200 bbls/day. The well was 
eventually closed, the production having been reduced to very insignificant yields. The 
Natural Gas of Bangladesh, however, contains condensates, comprising of higher liquid 
hydrocarbons in the Motor Spirit (MS) and Diesel fractions and are fractionated and used as 
such. However, the quantity of such indigenous liquid hydrocarbons is very insignificant, 
being in the range of about 10 - 12,000 MT/Year. To meet its demand of Petroleum products, 
Bangladesh consumed in the range of about 2,500,000 - 3, 500,000 tonnes of various 
Petroleum products, over the last decade, i.e. on the average about 3,000,000 tonnes of 
Petroleum Products between 1994-95 - 2003. 
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On the average, annually about 1.3 million tonnes of Crude Oil is imported, valued at about 
US$ 150 million, which is refined to various petroleum products in the only Refinery - Eastern 
Refinery Ltd. (with a design capacity of about 1.5 million tonnes/year). Apart from crude oil 
to meet the demand of deficit products - primarily Diesel and Kerosene (Transport, Agro and 
Rural lighting use), about 1.7 million tonnes of refined Petroleum Products are imported from 
abroad, valued at an average US$ 266 million. This puts annually a total Import burden of an 
average of about US$ 416 million/year on Bangladesh's hard-earned foreign currency. Table - 
III presents an overview of the Import Statistics of Crude Oil and Petroleum Products into 
Bangladesh. 

6.2.2 Low Efficiency Energy Use with High "System Losses" 

One of the major interesting aspects which offers both challenges and opportunities to secure 
energy supply for Bangladesh on long term, is the current low levels of Efficiency, as well as 
high "System Losses", at which the conventional energy sources are being used - both in 
primary fuel use and electricity sectors.  

An IDA-financed study, conducted in 1984/85 (Energy Audit) identified and quantified the 
low level of efficiencies at which large public-sector units in the Industrial, Fertilizer and 
Power sectors are operating. Most Industrial Boilers and Furnaces in Bangladesh, as sampled 
through energy efficiency measurements in 47 such large public sector industries (Fertilizer 
Plants, Jute and Cotton Mills were found to be operating with efficiency levels lying 8 % 
below (on the average) of their rated 'Name Plate' Efficiencies. Energy Efficiency 
Improvement Options (EEIOs) were suggested for the following sectors as recommendations 
of this study: 

• Fertilizer Plants (Furnaces, Boilers, Turbines, E-Motors, Insulation/Trap Losses) 

• Power Plants (Furnaces, Boilers, Turbines, E-Motors, Insulation/Trap Losses)  

• Sugar Mills (Furnaces, Boilers, Turbines, Steam Use Insulation/Trap Losses) 

• Jute Mills (Boilers, E-Motors, Steam Use, Insulation/Trap Losses) 

• Cotton Mills (Boilers, E-Motors, Steam Use, Insulation/Trap Losses) 

• Glass & Ceramic Industries (Furnaces, E-Motors, Process, Insulations) 

• Tea Factories (Burners/Dryers, E-Motors, Process, Insulations)  

6.3 Energy Sector Contribution to Global Climate Change 

6.3.1 Energy Production 

Bangladesh’s energy sector contributes a relatively small amount of greenhouse gases (GHG) 
to the global atmosphere; as per capita commercial energy consumption is one of the lowest in 
the world. The most important factors that are playing significant role in low emission of GHG 
are i) on average, more than 60 percent of total energy comes from renewable energy sources 
(either biomass or hydropower); and ii) among the primary supply of commercial energy, 
about 74 percent comes from natural gas, referred to as “cleaner fuel”. Furnace oil and diesel 
are imported fuels, which mainly used for electricity generation, transport, industries and 
agricultural sector. It is also noted that Bangladesh does not import electricity from 
neighbouring countries.  

In 1995, power generation capacity of the total installed power plants in Bangladesh is about 
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2900 MW of which 2400 MW is located in the eastern region and 500 MW is in the western 
area. For total installed power plants, power generation for the same year was about 10,800 
GWh of which 372 GWh was generated by hydropower and more than 85 percent of 
electricity was generated using natural gas. In order to meet electricity demand and promote 
economic development, the total installed power plants has increased, which was about 3300 
MW in 1998-1999 and increased to 4230 MW in 2002. The noteworthy feature is use of 
cleaner fuel for electricity generation has increased over time and will keep increasing pace in 
future due to policy intervention and available from indigenous source. Another important 
aspect, which may influence the Electricity Generation by using Natural Gas is the issue of 
transboundary Energy Export t India, either in the form of Raw Natural Gas or value addition 
such as electricity. While it is clear from pure techno-economic considerations that the 
overland export of raw natural gas (using a new proposed Bangladesh-India pipeline) rather 
that converting the gas into the secondary energy – electricity, because the former option 
brings the better returns, the issue of natural gas export itself, especially to India still remains a 
politically sensitive and highly debated national issue which could not be resolved yet. 

As table 14 shows, about 90% of Electricity generated since 1998-99 is based on natural gas, 
the shares of electricity generated using hydropower, diesel ad furnace oil amounting to only 
6%, 1% and 4.5 respectively on the total electricity generated.. 

 

6.3.2 Commercial Energy Consumption 

Traditionally Bangladesh depends heavily on biomass fuel, but the proportion of natural gas in 
commercial fuel mix is increasingly rapidly, especially after 1984-85, gas being an indigenous 
primary energy source. 
As per the current 
trends of commercial 
energy consumption by 
sectors, sharp rise has 
been observed in all 
sectors – transport 
(19%), residential 
(18%), and industry 
(17%), excepting in 
commercial and service 
sectors. Driven by rapid 
infrastructure 
development activities 
in the country, like 
development of national road network and use of multi-storied residential complexes, 
significant increase of commercial energy consumption have been observed in transport (19%) 
and residential (18%) sectors, the share of commercial energy use by industry being in the 3rd 
place (17%). 

In 2000-01, among the users of different commercial fuels, 35 per cent of total commercial 
fuels were used for non-energy use i.e. use as raw materials for fertilizer production. The 
residential sector consumed 18 per cent, industry used 17 per cent and transport accounted for 

Figure 7. Consumption of Commercial Fuels by Sectors in 2000-01 
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19 per cent. Commerce and 
services sectors accounted for 
2 per cent and agriculture 
sectors used the remaining 
portion. Figure 7 presents 
consumption of commercial 
fuels by sectors. 

Commercial energy of the 
country comes from both 
indigenous and imported 
sources. Natural gas, 
hydropower and a little amount 
of petroleum product comes 
from indigenous source and 
the country import a significant amount of petroleum product. Over time, the share of oil in 
total energy mix has declined and conversely the use of natural gas has increased. In 1980-81, 
the share of oil in the total energy was about 56%, which reduced to 36% in 1994-95 and on 
the other hand, share of natural gas has increased from 32% to 54% over the same period. 
Figure 8 presents changes of energy mix from 1980-81 to 1994-95. 

6.3.3 Emission of Greenhouse Gas from Energy Sector 

Commercial energy consumption in Bangladesh is growing at a rapid rate (>6% per year). 
With population growth and economic development, energy consumption will increase 
further. The energy sector is a high priority area for the government because industrial 
production and commercial activity are being severely hampered due to the chronic shortage 
of electricity. The highest priority is on power generation, and the shortfall is being met 
through the participation of Independent Power Producers (IPP). In the natural gas sector, the 
government is trying to increase supply by leasing out exploration and development of gas 
blocks through Independent Oil Companies (IOC). Other energy sector priorities are rural 
electrification, which is undoubtedly a moral obligation of the government, and the 
introduction of Compressed Natural Gas (CNG) as a transport fuel, which arises out of the 
need to reduce the reliance on foreign oil. 

6.3.4 Trend of Greenhouse Gas Emission (1990, 1995, 2000) 

In the energy sector, the two largest GHG emitting sources are electricity generation and non-
energy use (urea fertilizer production). These emit approximately 50% of all the GHGs. The 
other significant GHG emitting sources are traditional biomass burned for energy (non-CO2 
emission - CH4 and N2O), diesel for transport, kerosene for rural lighting, and coal for 
manufacturing bricks.  

In 1990, emission from energy sector was 21,186 Kt including CO2 and non-CO2 gases, which 
was approximately 30 percent of total greenhouse gas emission of Bangladesh. It is found that 
emission of greenhouse has become almost double in every five years since 1990. The energy 
sector emission from 1990 to 2000 is given in Figure 9. 
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Figure 9. Energy Sector Emission from 1990 to 2000. 
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B) Identify Weaknesses of the present Energy Planning Model and Recommend a 
Long Term Energy Security Plan with considerations of 'low Climate' (reduced 
Emissions) and higher Access by people. 

 
To achieve these Objectives through a Basic Approach, the following INPUT-OUTPUT 
Model has been used, which highlights the basic logical Approach Methodology of this 
Country Study:  

INPUT-OUTPUT ANALYTICAL MODEL 
 

INPUTS ANALYSIS/ EVALUATION OUTPUTS 
(A) PRIMARY ENERGY 

RESOURCES INVENTORY 
& IMPORTS 
- Energy Resource Inventory  

o Traditional Fuels (Bio-
mass) 

o Commercial Energy 
(Natural Gas, Coal, 
Peat) 

o Imports (Petroleum, 
Coal) 

 
(B) SECONDARY ENERGY 

DATA/INFO              
- Electric Power 

o NG-based 
o Petroleum-based 
o Hydro-based 

(Renewable) 
o Other Renewable 

Energy-based (Solar 
PV, Wind, etc.) 

 
(C) NATIONAL POLICIES & 

PLANS 
- National Energy Policy 
- National Petroleum Policy 
- Private Power Generation 

Policy  
- Power System Master Plan 
- National Economic Data 

(Population Growth, 
Economic Growth, 
Development Plans) 

KEY ANALYTICAL 
APPROACH 
• What does Energy Security 

Mean for Bangladesh? 

! Minimum Primary 
Energy Needs? 

! Minimum Electricity 
Needs? 

 
! National Development 

Goals? 
! Economic Assumptions? 
! Energy Demands, based on 

"Business-as-Usual" 
Scenario" 

! Does it fulfil minimum 
Energy 

! Needs (Per Capita) for 
! Primary Energy 

! Electricity (S. Energy) 
to achieve Basic National 
Development Goals? 

 

LONG TERM ENERGY 
SECURITY PLAN FOR 
BANGLADESH. 
 
A national strategy with global 
climate consideration 
 
What needs to be done to secure 
low emission 
 
Primary energy and electricity for 
all by 2030 
 
A base document for both 
national and international policy 
levels. 
 

 

6.5 Basic Assumptions 

6.5.1 Natural Gas as the Base Commercial (Fossil) Fuel 
It is obvious from all considerations that Natural Gas currently is and will remain the 'Base-line' 
Commercial (Fossil) Fuel for Bangladesh in its major sectoral uses, i.e. for Power Generation, 
Fertilizer Production, Industrial, Commercial and Domestic Fuels and as of recent, the 
environmentally cleaner indigenous Transport Fuel - in the form of Compressed Natural Gas 
(CNG).     

While Natural Gas will primarily remain an Urban Fuel in Bangladesh, as the Analytical Sections 
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(4.0 and 5.0) of this report will show - powering electricity generation, in fertilizer production, in 
firing commercial and industrial ovens and furnaces and also as the urban cooking fuel (beside 
Liquefied Petroleum Gases or LPG), the demand projections vis-à-vis reserve estimates of NG are 
indicative that even at 3% GDP Growth Rate, its currently known proven + probable reserves, may 
be exhausted by the year 2020, i.e. about 10 short of the projection horizon of this study (2030).   

Historical records, however, have indicated that new reserves have continuously been found 
and added to the resource inventory of NG. About two decades back, the planning basis of NG 
reserves of Bangladesh used to be assumed at a base figure of only about 9 Tcf. This figure 
has been almost doubled since then. Here, continuous exploration works for discovery and 
development of newer Gas fields, will be necessary, as also supported by the optimistic 
findings of the USGS Resource Potential Assessment study. 

6.6 Energy Projections  - "Business-as-Usual-Scenario" Versus "Energy Security 
For All" By Year 2030 

6.6.1 Business-as-Usual-Scenario 

With the Resource Endowment and the Energy Consumption data, a "Business-As-Usual” 
scenario is presented in Table 14, based on projected population and the GNP. An average of 
about 8% growth rate has been applied on the Base Year (2000) data. As evident from the 
Table, the Commercial Energy consumption almost doubles every 10 years. In 2030, the 
Energy from Natural Gas will amount to 2,700 trillion BTU, starting with the current 
consumption of about 320 trillion BTU, which is almost an eightfold increase. This will be 
primarily to meet the Electricity generation demand and also to meet the demands in the 
Fertilizer production, Industrial, Commercial and Domestic sectors. 

The projection of Electricity Demands, which is generated primarily from Natural Gas and, to 
a smaller extent, also based on Petroleum Fuels and Hydropower, as the Primary Energies in 
Bangladesh, based on the Power System Master Plan (PSMP) Study will amount to 10,000 
MW by year 2020 and over 20,610 MW in 2030. 

Based on the definition and objective of 'Energy Security", the following specific "Energy 
Consumption Indices" will be applied to analyse whether each Household will have the 
access, as per the current national planning ("Business-As-Usual-Scenario") to at least achieve 
a basic minimum of both Primary and Secondary Energy (Electricity): 

• Minimum Primary Energy Requirement Per Household: 36,000,000 BTU/year 
(which is Input Energy per Capita x 50% Natural Gas Cooking Burner Efficiency = 
18,000,000 /Yr Output Energy) 

• Electricity Per Household: 540 kWh - Rural areas 

As presented in Table 14, the Per Capita Input of Primary Commercial Energy, as per the 
"Business-As-Usual” Scenario, lies close to about 4 million BTU/Yr at the Base Year (2000), 
which is equivalent to about 22,000,000 BTU per Household (at 5.5 Persons/Household) per 
Year. With an average efficiency of about 50%, the urban NG Cooking Stoves, this amount of 
Primary Energy Input equates to about 11,000,000 BTU on the Output side (Heat Output to 
Utensils).  
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TABLE 14. LONG TERM ENERGY DEMAND FOR BANGLADESH “BUSINESS-AS-USUAL” 
SCENARIO (BAU) 

 
Year (Time 

Lines) 
Base Year 2000 2010 2020 2030 

 Primary Commercial Energy (in Trillion BTU) 
Natural Gas 
(The Base-Line 
Energy) Trillion 
BTU 

320 637 1,311 2,700 

Petroleum 125 257 257 257 
Coal 18 30 60 60 
Total 
Commercial 
Energy 

463 924 1,628 3,017 

 Electricity refers to MW Capacity – Base & Projected YR. 
Electricity 
(MW) 

3,200 6,908 10,000 20,610 

 Per Capita Energy 
Primary Energy 
(Million BTU) 

3.60 6.07 9.41 14.36 

Electricity 
(kWh/Yr) 

103 187 237 402 

Population Base 
(Million) 

128 152 173 210 

Sources: 1) The above Energy Demand Projection, starting with Base Year (2000), Mid Term (2015) and Long 
Term has been made, based on: 
I) WB Population Projection (GDP Projections 4.6% and 6%) 
II) Annual average 8 % Energy Growth Rates for Energy 
III) Planning Commission / National Statistics 
IV) Best estimates and professional judgements based on historical consumption and GDP Vs. 

Energy Growth logic 
 
 2) The above Energy Projections assumes that the NG Resource does not deplete by 2025 at its 

current remaining reserve, since newer sources will be continuously added to the current 
remaining Gas Reserves through continuous Exploration and Gas field development activities. 

  
 3) The 'BAU' Projection also assumes the present displacement of Petroleum and Coal eventually by 

the relatively 'Clean Fuel' (low Emission) Natural Gas the consumption of which is likely to 
stagnate after 2010. 

 
A further analysis is presented in the next Section (Table 15) 

As already mentioned, the basic minimum Electricity requirement has been worked out, based 
on the rural load design data of REB (primarily Electric Lighting Load plus Fan and TV 
requirements, excluding Heaters/Electric Iron and Refrigerator use), which is about 250 W 
(0.25 kW) per Household.   

In all probability, Natural Gas will reach almost all urban areas by 2020, including the western 
zone of Bangladesh, across the mighty river Jamuna - the reason why ensuring the minimum 
input of primary energy will be accomplished.   

However, as evident from the "Business-as-Usual-scenario", the basic minimum of Electricity 
requirement, in terms of per Rural Household use will not be achieved with the on-going 
national thought/planning process. Interventions with appropriate Demand and Supply side 
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Management, as well as Investments will then become necessary.  

In Sections 4.0 and 5.0, the Analysis leads to identify the broad approaches - what need to be 
done, especially in rural areas, so that the above two objectives of reaching the basic minimum 
of Energy - both Primary and Electricity - can be met with a climate-friendly (low emission) 
approach.  

6.6.2 Energy Security For All" By Year 2030 

Based on the Resource Endowment and Per Capita consumption of ODS as per the "Business-
as-Usual-Scenario" (BAU) projections, it is obvious that without appropriate interventions, the 
Energy Security, especially in terms of reaching Electricity to every Household of Bangladesh 
- Urban & Rural - will not be possible. 

Almost all of the entire population and households in urban areas theoretically will have 
access to Electricity. With expansion of the Natural Gas Pipeline to the western zone, this 
primary fuel will also be available to almost every household of urban areas in the western 
zone.  

If one is talking in terms of Energy Security, it means reaching Electricity to all people, living 
in urban, as well as rural areas, the latter, representing a vast majority of the country's 
population, located in areas with a very undeveloped infrastructure. Low purchasing power of 
rural people to pay for any reasonable amount of service charges for Electricity is another 
constraint, which should be taken into consideration. Over a long term planning horizon 
(2030), when about 40% of Bangladesh's population is expected to live in urban areas, the 
number of rural population will still be an impressive number, comprising of about 100 
million people, having the rights to access minimum amount of Energy.   

6.6.2.1 The Urban and Rural Sector Scenarios 

Any approach to planning of Energy Security in Bangladesh has always been faced with the 
high capital cost constraints of Transmission and Distribution of both Primary and Secondary 
Energy (Electricity) to the rural areas of the country, where the majority of the people live. So 
far Primary Energy is concerned, the high Transmission & Distribution Costs of Natural Gas 
Pipelines (n the range of  $ 0.5 - 1.25 million per mile, depending on capacity/diameter etc.) 
would, for example, never justify serving the rural households, since it is well-known that 
such costs have a pay-back only if the pipelines deliver the gas to large Industrial sector 
consumers (Power & Fertilizer Plants). Hence, it is highly unlikely that a "Rural Gas 
Network" will ever come up in Bangladesh, or for that matter in any other developing country 
of the world with a similar rural infrastructure on techno-economic reasons, no matter what 
political promises are often made to reach commercial primary energy like natural gas in these 
areas. 

The Rural Electrification Board (REB) - the public sector agency, which is electrifying the 
rural areas of Bangladesh has, no doubt done a commendable job, having reached electricity to 
over 3.5 million rural consumers. This, however, has been achieved over about 3 decades. 
Even with best efforts, about 25% of the rural areas are not served by rural electric grid 
systems, due to a series of techno-economically unjustifiable factors, such as remoteness, 'thin' 
distribution' of consumers (loads) and natural barriers (river-crossings, hilly areas, deep forests 
etc.).  
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As the following Analysis will show, the Electricity projections, considered in the national 
Power System Master Plan (PSMP - an ADB Study) obviously did not consider to secure 
Electricity for every Rural Household on long term.   

Table 15 projects the trend of Urban and Rural Populations, their minimum Electricity 
requirements (kWh) from which the corresponding minimum Load (Generation Capacity) 
requirement is derived, applying the average current + historical Plant factors on the Power 
Generation side. The Demand Side Efficiency improvements and the current high "System 
Losses", especially in urban areas have not been taken into consideration. 

TABLE 15. ELECTRIC LOAD REQUIREMENT OF URBAN &RURAL 
HOUSEHOLDS FOR ENERGY SECURITY (100% OF URBAN & 75% 
OF RURLA HOUSEHOLDS) 

 
YEAR Base Year 

2000 
2010 2020 2030 

Total Population (million) 128 152 173 210 
Urban Population (million) 28 35 45 84 
Rural Population (million) 100 117 122 126 
Urban Households (million) 5 7 10 21 

Requirements of Electricity, based on Min. Load per Household 
Urban Load Requirement at 
1 kW per Hh at 100% 
coverage (MW) 

5,000 7,000 10,000 21,000 

Rural H-h (million) 17 21 23 26 
Less 25% not accessible by 
Grid (million) 

4 5 6 7 

Eligible Rural Households 
(Grid coverage of 75%) 

13 16 17 19 

Rural Load Requirement at 
min. 0.25 kW / H-h (MW) 

3,250 4,000 4,250 4,750 

Total (Urban + Rural) 
Electricity Demand Energy 
Security (MW) 

8,000 11,000 14,250 25,750 

Energy Available according 
to PSMP 

3200 6908 10,000 20,610 

Difference from PSMP 4,800 4,092 4,250 5,140 

NOTE: 
1) As evident from above, about 5000 MW of additional Electrical Load need to be added to the 

Electricity Demand Projection (Power System Master Plan - PSMP) to secure the minimum basic 
Rural Electricity need of about 250 Watt per Household. With REB's average System Loss of about 
15%, this would mean an additional installed Capacity of about 6000 MW.  

 
2) About 25% of the Rural Households, being inaccessible, as the Section on Identifications, 

Conclusions and Recommendations shows, are ideal cases for Renewable Energy (e.g. Solar PV 
Home Systems, / Solar PV-Wind or Wind-Diesel Hybrid Systems in Off-shore Islands and Bio-
mass Gas (Methane) based decentralized Small Rural Power Plants.  

 
3) The ‘difference’ the Total 'Suppressed Demand' for Electricity for Energy Security (in Rural areas) 

and those projected by PSMP (Table - 14) are shown over the long term planning horizon (up to 
2030) 
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6.6.2.2 The Urban Energy Security By Sectors 

Table 16 presents the sectoral Base Year (2000) Consumption, vis-à-vis mid to long term 
Energy Demand for Bangladesh, which almost doubles every 10 years at a compounded 
growth rate of about 8% p.a. (about 1.5 times the economic growth rate). Demands for all of 
the following key urban sectors have been worked out: 

• Power (Natural Gas, Hydro, Furnace Oil, Diesel) 

• Fertilizer Production (Natural Gas only) 

• Domestic (Natural Gas, LPG) 

• Commercial (Natural Gas, Kerosene Cooking) 

• Industrial (Natural Gas, Furnace Oil) 

• Transport & Irrigation (Motor Spirit, Diesel and CNG) 
 
This Table is actually the detailed basis of the "Business-as-Usual" Scenario" presented in 
Table 8, where no Intervention by low emission and high efficiency Energy Supply Options 
for have been considered. As evident from this Table, the Natural Gas forms the Base-line 
Energy Security on long term. This Energy Demand Table, considering a compounded growth 
rate of 8% p.a. and an Urban Household number of 5,000,000 shows the following Per Capita 
Energy consumption characteristics: 

Long Term Urban Energy Security 
 

! Primary Energy by 2030  :      About 8,571, 429 BTU/Yr. 
 

Per Urban Household   This is equivalent to Heat Input  
     of a 8 cft / hr. Natural Gas Burner 
     3 hrs/day for 365 days/Year 

! Electricity by 2030 
 

Per Urban Household  : Low – 540 kWh/year (0.25 kW/hh) 
     Medium – 1000 kWh/year (0.5 kW/hh 
     High – 2160 kWh/year (1.00 kWh/hh) 

 
 
As evident from above, it is necessary to intervene at both Primary Energy and Electricity 
Generation - both with appropriate Supply and Demand side Options of Bangladesh, so that 
almost all the people access to minimum amount of Sustainable Energy.  
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Table 16. Urban Energy Security By Sectors 

YEAR Base Year 
2000 

2010 2020 2030 

PROJECTION BASIS 
Urban Population 28 35 45 84 
Urban Households 5 7 10 21 
INDUSTRY & COMMERCE 
Industrial Units 65,000 130,000 260,000 320,000 
Commercial Units 285,000 600,000 1,200,000 2,400,000 
TRANSPORT SECTOR 
Car Population 100,000 300,000 600,000 1,200,000 
Trucks & Buses 50,000 100,000 200,000 400,000 
Auto Rickshaw 75,000 150,000 100,000 50,000 
Motor Cycles 186,000 400,000 800,000 1,50,000 
ENERGY DEMAND (million kWh Electricity and Trillion BTU Primary Energy required) 
Urban Residential 
Electricity (Domestic Use) 3,117 4,363 6,233 13,089 
Natural Gas (Cooking) 30 45 90 180 
LPG (Cooking) 2 4 8 16 
Industrial Sector 
Electricity (kWh) 3,645 7,290 14,580 26,178 
Natural Gas (Fur. /Boiler) 41 62 100 200 
LPG (Fining etc.) 0 1 2 4 
Commercial + Others 
Electricity (kWh) 1,441 3,033 6,066 11,265 
Natural Gas (trillion BTU) 6 90 192 462 
LPG (trillion BTU 1 2 4 8 
Transport & Irrigation 
Motor Spirit (trillion BTU) 8 13 26 26 
Diesel (HSD trillion BTU) 23 37 74 74 
CNG (trillion BTU) 1 2.5 5 10 
Large Consumers 
Power (trillion BTU) 148 310 620 1,240 
Fertilizer (trillion BTU) 61 120 290 580 
Total Natural Gas 320 637 1,311 2,700 
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6.7 Possible ways to meet energy demand and reduce greenhouse gas emission 
(mitigation options – renewable, demand side management, regional grid, 
etc.) 

6.7.1 Identifications of Low Emission Options & Strategies For Energy Security (Up 
to 2030) 

This Section analyses the Threats/Constraints and Opportunities in accomplishing Energy 
Security in Bangladesh on long term, taking into consideration the Resource Endowment and 
the BAU (Table 14). It then identifies the Interventions / Options necessary to improve the 
Energy Supply and the mix, so that the Energy Security, as defined, is met on the Demand and 
the Supply side in a climate-friendly manner and compares the emissions reduced through 
various measures recommended with the BAU Scenario. 

It is apparent that on long term, import of Crude oil and Petroleum Products will shrink 
substantially due to following reasons: 

• Increasing displacement of Petroleum Fuels such as Furnace Oil and Naptha (Turbine 
Fuel) by NG and as of recent, also the gradual displacement of Motor Spirit (as 
Transport Fuel) by CNG 

• The Foreign Exchange Burden of the required Imports 

Technically speaking, there are certain fuel application areas, such as field irrigation (agro-
sector diesel pumps) and operation of Diesel Transport Vehicles, where, as per the present 
state-of-the-art technology, displacement of Petroleum Fuels by Natural Gas will require 
'technology-switching' for switching over to natural gas. With expansion of NG-based Power 
Generation, target may be set to increasingly switch over from Diesel Irrigation Pumps to 
almost maintenance-free E-Motor operated Irrigation Pumps in rural areas, under Rural 
Electrification network. Thus, if large Diesel Transports and Agro (Irrigation) sectors are 
dented by NG, the maximum displacement of the Petroleum (Diesel) products by NG will 
almost be achieved, which has long remained a constraint. As regards Superior Kerosene, this 
is primarily a lighting fuel in rural areas. As the Rural Electrification Network will expand, the 
use of Kerosene will anyway be displaced by electric lighting, as has already happened in rural 
areas, where electricity has been reached.   

Only a few years back, a very negative national assumption used to prevail in Bangladesh 
regarding the possibility of access of NG in the Transport sector to replace Motor Spirit and 
Diesel! The recent conversion and routine operation of about 13,000 nos. of 3-Wheekers by 
CNG a large number of Taxi Cabs, Cars and newly, also of CNG Buses has already reversed 
this assumption, although the constraints of the present availability of limited number of CNG 
Pumps and the necessity of dedicated Pipelines for CNG stations in cities and along the 
Highways are yet to be overcome. The major constraint faced in switching over to CNG by 
Diesel-driven engines of Buses and Trucks have already been overcome with dedicated CNG 
Engine-operated Buses and Government is encouraging all-out efforts. All these practical 
efforts by concerned operators, driven by cost-effectiveness of CNG, has demonstrated that 
with appropriate policy, administrative and incentive supports, it is only a matter of time when 
the Petroleum and Diesel Fuels can largely be replaced by the environment/climate-friendly 
indigenous CNG.  

As presented and discussed further in the Analytical Sections of this report, in view of the 
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large import burden on the national economy, it is very likely that use of Petroleum as a 
primary energy in Bangladesh will not be sustainable on long term. With this, if one combines 
the newer developments in the NG application sector - both in terms of technology and fuel-
switching option. The 'low' climate ('clean fuel') considerations, of course will accelerate the 
switch from Petroleum to NG and CNG. 

Based on above considerations, it is very likely that the import-based and higher emission-
associated Petroleum will not play any significant role for Bangladesh's long term Energy 
Security, excepting in areas of specialized (inevitable) applications for use as Jet Propellant 
(JP-1, Aircraft fuel), Lubricant, Jute Batching Oil (JBO) and Bitumen.   

Enormous potential exist in Bangladesh, in line with global climate approaches, to develop 
and further expand the Bio-mass Resources as a low emission primary energy source, which, 
while being climate friendly, could secure especially the rural energy supply of the country on 
long term.  

The unique position of Biomass as a primary Energy source, parallel to its ability to act as a 
'Sink' of GHGs, offers one of the best low emission energy security options. Hence, from a 
sustainability consideration and with appropriate strategies for ensuring the Supply-side of 
Bio-mass, such as continuous Afforestation Measures/Social Forestry, Plantation of Fast-
growth Trees, Organized Use and application of Intermediate Technology Options for better 
and more efficient and use (such as using combinations of Improved Cooking Stoves and Rice 
Hull and Rice Straw Briquettes as Fuel). Gasification of Biomass to run small and 
decentralized rural power plants and the use of Bio-gas (Cow Dung and/or other Bio-mass 
based) are other very potential options, the all-out disseminations of which offer good 
opportunities to secure rural energy supply on both small and large scales, Decentralized Rural 
Power Generation. Such Options will further be discussed under Analytical Sections and 
Conclusions and Recommendations (Sections 4 and 5). 

The Energy Audit Study concluded that with an investment of about US$ 187 million, about 
10%, of the Energy lost (on the average) through inefficient uses can be saved, which, will 
pay-out such investment made on even relatively larger Energy Efficiency Options (not to 
speak of simple excess air management and/or retrofit measures) with a financially viable rate 
of return (about 30%), the average net saving in financial terms being about US$ 70 million 
per year. At the current level of Natural Gas Prices (US$ 1.5/MCF) in Bangladesh, this is 
equivalent to about 4.7 billion cubic feet of Natural Gas per year (about 0.5 Tcf /Year or 
equivalent to saving the reserve of one small Gas field each year). 

The above did not take into consideration over 5000 other medium or small industries and 
domestic and commercial establishments where, the efficiency levels of energy use is even 
lower. Larger investments for efficient operation - Combined Cycle Power Plants have a large 
potential. A later study, conducted by Bangladesh Centre for Advance Studies (BCAS) on 
"Asia Least Cost Greenhouse Gas Abatement Strategy" (ALGAS), being sponsored by the 
Asian Development Bank in 1996-98, came out with a series of identifications, quantifications 
of the inefficiencies and recommendations were made as Options to improve the efficiency 
and thus conserve energy in the following major areas: 

• Primary Energy Saving Efficiency Opportunities 
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1. Improved Biomass Cook Stoves in rural areas  
2. Improved Kerosene Lamps   
3. Efficient Boilers (Retrofits)   
4. Process Improvements (Brick Industries) 
5. Transport - from 2-stroke to 4 Stroke + CNG 
6. Metered Natural Gas 

 
• Electricity sector (secondary energy) Efficiency opportunities 

1. Combined Cycle Power Plants - 50% Efficiency 
2. Incandescent to Fluorescent Lamps   
3. Incandescent to Compact Fluorescent Lamps (CFL) - 80% more 
4. Efficient Air-Conditioners  
5. Efficient Electric Motors 

 
An improvement of Energy Efficiency at the Demand side - primary or electrical energy - 
would mean an enhancement of the life-indices of the reserves of the primary energy saved by 
an equivalent period of time, which, on the other hand, would mean a low emission 'climate-
change' approach, at the some time through reduction of a corresponding amount of GHG 
Emissions. In this study, therefore, the Analytical Sections and the resulting Conclusions & 
Recommendations will consider the Energy Efficiency Measures also as a part of the national 
strategy and implementation programme for long term Energy Security for Bangladesh.    

[Is there any information on secondary benefits of improvements in the energy sector? (e.g., 
reduced pollution)] 

6.7.2 Strategic Climate Friendly Options to Achieve Energy Security 

Based on the above logic and also the overall Resource Endowments, highly Inefficient 
Operation of Energy Systems in Bangladesh, especially in the Electricity sector, the following 
broad Strategies and Options are identified, which have a very good potential to meet the 
Energy Security Goals of Bangladesh in a climate-friendly manner: 

6.7.2.1 Demand side Management Options 

 
A) 'Low Investment'  - Medium Management'  (Efficiency Improvement) Measures 
 
B) 'Medium Investment -'High Management'("System Loss" Reduction) Measures 
 

6.7.2.2 Supply side Management Options 

 
C) High Investment - Medium Management (Renewable Energy, including Solar PV, 

and Bio-mass Gas based Rural Power Plants) 
 
D) High Investment - High Management (Combined Cycle - GT+ST Power Plants) 
  
E) Integration with South-Asia Region's Resource Potential (Hydro & Cross-border 

Energy Trade)  
 
If the above Demand side and Supply (Generation) side measures under broad heads A) - E) 
are implemented, the existing Primary Energy and Power gap of Bangladesh required for Long 
Term Energy Security can be resolved with a Low Emission approach. 
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6.7.3 Demand Side Management Options 
6.7.3.1 'Low Investment - 'Medium Management' (Energy Efficiency Improvement 

Options) 

These Demand-side Options include planning and implementation of Energy Efficiency 
Improvement Options (EEIOs), which are very cost-effective and immediately doable 
measures, being low on Investment (primarily only changes in management approach and an 
appropriate and detailed Planning Implementation programme of well-designed Efficiency 
Improvement Options. Based on Analysis of this study and also the experiences gained while 
conducting a number climate-related (low emission) past studies, the following Efficiency 
Improvement Options are recommended: 

• 2-Stroke to 4-Stroke CNG Vehicles (already started) 

• Incandescent to Compact Fluorescent Lamps (CFL)  

• Efficient Air-Conditioners  

• Efficient Electric Motors 

• Efficient Boilers & Furnaces 

• House-keeping + Energy Management 

An exercise has revealed that the above measures, when fully implemented, have a minimum 
total Energy Saving potential of about 20 %. Such measures are low on investments and 
involve primarily a medium-level skill of management. Based on Electric Power Capacity of 
20,600 MW by 2030, a total cumulative Savings of about 4,000 MW can be achieved, which 
means that the need for adding up an equivalent Generation at the 'upstream' side. Their 
implementation should start immediately (in 2003) and followed up over the entire projection 
period up to 2030. These measures will, therefore, take care of the large gap of Power (5000 - 
6000 MW), required to cover the appropriate minimum Power need for Energy Access by over 21 
million rural Households in 2030. 

6.7.3.2 'Medium Investment - High Management' ("System Loss" Reduction) Measures 

As it is well known, Bangladesh must reduce the "System Losses" of natural gas, electricity 
and water, which are primarily the 'social losses' (or Electricity 'thefts' and non-payment of 
Electricity Bills). The "System Losses" require a medium scale Investment but a higher level 
of Management and Monitoring. 

Historically, the "System Losses", even a decade back, used to be in the range of 40% - one of 
the highest in the world. The actual technical losses, by best professional estimates, should not 
exceed about 12%. Launching of national efforts, with gradual reorganization and phase-out of 
Dhaka Electric Supply Authority (DESA) into private-structured Dhaka Electric Supply 
Company (DESCO), has already resulted in improvement of System Losses to 30%. Many 
developed countries of the World have now achieved average System Losses, not exceeding 
the expected Technical (actual Transmission and Distribution Losses 12 % or even less (e.g. 
Singapore, China - 7.5 - 10%).  

With measures, like privatisation of the 'downstream electricity' (Distribution & Sales), it is 
expected that the System Losses can be brought down from its present 30% to at least 15% 
levels. Intensive management and appropriate institutional and policy approaches of the 



 62

Government will be the key to this process, which can be attained over the next 7 - 10 year 
horizon, i.e. by 2010. This Demand side Management will be equivalent to a corresponding 
Generation - 15% of 2010 Electricity Production (6,900 MW – Table 14 or about 1,500 MW 
available with reduction of an equivalent emission.  

6.7.4 Generation / Supply Side Management Options 

The Supply side Management Options for Sustainable Energy for Bangladesh should target at 
low-emission New and Renewable Energy Technologies, appropriate in the context of 
Bangladesh. They can be classified into: (i) High Investment - Medium Management Options 
and (ii) High Investment - High Management Options, based on the level and nature of the 
technologies being targeted - both in the conventional and renewable energy sectors.  

6.7.4.1 High Investment - Medium Management (Renewable Energy) Options 

As has already been mentioned in the previous Sections on resource endowments, the major 
Resource Potential of Bangladesh in the Renewable Energy sector centres primarily on the 
already field-proven Solar PV technology. Although Wind and Biomass are yet to be 
intensively tried and disseminated on larger scales in the field, their exploitation potentials are 
logical. 

These technologies (e.g. PV) presently require relatively high Investment costs and medium-
level management supports (e.g. intensive maintenance/repair/customer service and 
monitoring networks) for their sustainability. Their Investment costs, however, are rapidly 
falling, based on the increasing scales of their global production (advantage of the 'economy of 
scales' and amortization of the initial R & D Investments put in for developing these technologies.  

Two major Renewable technology options deserve special consideration for Bangladesh, as 
they are already locally proven and have potential to make significant dents in securing 
Energy supply to rural and remote areas on long term. They are: 

• Further rapid Dissemination of Rural PV Home Systems (SHSs) 

• Bio-mass Gas-based Small Rural Power Plants 

 
As already mentioned, about 25% of 21 million Rural Households in Bangladesh (by 2030), 
when the urban-Rural Population-mix will be 40 : 60) will remain out of reach of conventional 
electricity grids, being remotely located, which means about 5 million Rural Households will 
be ideal cases for these Options to start with.  

This would mean a 250 MW of SHS capacity, which would require an Investment of US$ 2.2 
billion at the present cost of US$ 450 (global average) per 50 WP SHS. However, in all 
probability, with rapidly decreasing costs of Solar PV Panels and System, the chances are 
strong that by 2030, the costs for Solar PV will be only 25% of their present-day costs, which 
would mean an Investment in the range of US$ 500 million, when the market will also rapidly 
increase. 

Although the Wind Power sector is currently under more intensive evaluation and assessment, 
a minimum 500 MW wind potential is quite probable in the coastal belts of Bangladesh, which 
may come into the Renewable Energy-mix by 2030. 
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A Renewable Energy Option needs to have a more serious look in the context of Bangladesh is 
in the Bio-mass sector, in which country has already a historical and on-going involvement 
through the large contribution of this low emission (source + sink). Apart from 10 MW Small 
conventional Energy-based (Natural Gas) decentralized Power Plants, which are currently 
being implemented by the Rural Electrification Board, Biomass gas (methane) based Small 
Rural Power Plants may be set up in typical capacity ranges of about 25 kW, 50 kW and 100 
kW, as decentralized power plants. 100 nos of such Biomass based Power Plants, scattered all 
over the 64 Districts have a potential to provide about 5 MW as 'Pilots' in next 15 years, which 
can then be scaled up to 50 MW on long term, i.e. by 2030. 

Sustainable forestation will be necessary for the above programme, using rapid-cycle 
trees/plantations, with an allowance for enhancing the primary (cooking) fuel supply in rural 
areas.  

This Option will be low on emissions and sustainable with planned homestead forestation 
programmes that will benefit both the Traditional Fuel and Electric Power Generation sector. 

6.7.4.2 High Investment - High Management (Combined Cycle) Power Generation 

In the conventional Power sector, the above should be the 'base-line' strategy while 
implementing all proposed future capacities, as they have a high efficiency of energy 
utilization (50%), which will increase the present efficiency by about 20%. This is however, a 
high investment approach, which will require a good level of management at all institutional 
levels. 

All large Power Plants in 2010, 2020 and 2030 should be based on such high (50%) efficient and 
hence low-emission Combined Cycle Plants. The total cumulative Investments required to 
implement the net capacities (i.e. after implementation of Demand side Management as above) of 
3000 MW (by 2010), 4000 MW (by 2020) 15,000 MW (by 2030) of Combined Cycle Power 
Plants (Year 2020) are estimated at about US$ 22 billion (till 2030).       
 
This Base-line Power Generation Strategy has a potential to reduce the emissions by about 
20% on the BAU Scenario by 2030. 

6.7.5 Integration With South Asia Region's Resource Potential 

From S. Asia's regional perspectives, Bangladesh enjoys a unique position, given by its 
geographic location, bordering with the north Himalayan countries - Nepal & Bhutan. As well 
known, this northern region has a very large Hydro-potential of over 30,000 MW. 

Hydropower is one of the best and cost-effective sources of low emission Renewable 
Electricity that can displace a substantial part of conventional electricity supply, provided a 
country has the availability of Hydro-resources and land used in habitation and food 
production are not involved. The northern Himalayan region fulfils all such conditions and 
Bangladesh can access this low emission 'conventional' power, through a regional economic 
cooperation.  

The potentiality of a cross-border exchange trade (Hydro-power import vis-à-vis export of 
natural gas on a fixed window basis) also deserves a closer look, being a much lower emission 
option, the precondition being that Bangladesh establishes further natural gas reserves (over 
30 TCF proven + possible) to meet its own domestic needs, necessary to fulfil its development 
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objectives. 

TABLE 17. LOW EMISSION OPTIONS & STRATEGIES FOR ENERGY SECURITY IN 
BANGLADESH 
 

Sl. 
No. 

Base-line & Options 2000 2010 2020 2030 

Base-line (Business-As. Usual” Scenario” 
Population Base 128 152 173 210 
Natural Gas 320 637 1,311 2,700 

0 

Electric Power Demands 
(MW) 

3,200 6,908 10,000 20,610 

 GWh 14,496 35,369 52,500 108,203 
 Emissions (Gg) / Year 10,147 22,990 31,500 64,922 

Rigorous Demand-side 
Management on Base-line 

        

Demand Reduction due to 
increasing 20 % Energy 
Efficiency 

 1381.6 2000 4122 

Demand Reduction due to 
reduction of “System Loss” 
by 15% 

  1036.2 1500 3091.5 

Total Demand Reduction  2417.8 3500 7213.5 

1 

Emissions (Gg) / Year – 
35% Reduction on 
Baseline 

10,147 14943 20475 42199 

Generation-side + 
Demand-side 

        

PV Home Systems in 
Remote Areas (MW) 

0.8 1 2 5 

Bio-mass Power Plants in 
Rural Areas (MW) (“Zero 
Emissions”) 

 0.5 2 3 

Total additional 
Renewable 

 1.5 4 8 

Emissions Reduction (Gg)/ 
Year 

0 4.75 12.66 25.31 

Regional cross border 0 0 5,000 10,000 

2 

Hydro-electricity Trade 
(MW) 

        

3 Emissions (Gg) Year (50% 
Reduction From 2020  

0 0 15,750 33,422 
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7. Phase II 

Existing policy and measures to ensure food security and energy security for Bangladesh has 
been mentioned highlighting key issues. It has also briefly mentioned implication both 
negative and positive to climate change. In addition, it has also identified measures could be 
implemented to ensure food security and energy security and reduce greenhouse gases. Details 
analysis will be undertaken in phase II on identified doable options/measures/projects in the 
Phase I. 

The analysis will be carried out under different scenarios such as globalized world, 
regionalized world and isolation. The second phase of the project will use back-casing 
methodology, which has been developed in the phase I under this project. The methodology 
itself will be update based in-country application and learning. 

It will highlight doable measures for ensuring food and energy security as priority of the 
national development and at the same time address climate change both in terms of 
vulnerability and mitigation. Main driving questions for analysis would be as follows. 

7.1 Energy Security 

• How to ensure minimum requirement of energy for sustainable development 
• How to access the poor? 
• What is the role of renewable energy? 
• How to relate and integrate efficiency issues? 
• Possible reform processes and new approaches for higher efficiency resulting into 

lower cost 
• Capacity Building and resources required 
• Natural Gas: How to ensure exploration and use by the larger section of the peoples 
• How to reduce uncertainty in estimation and use if natural gas? 
• Rural-Urban continuum and barriers 

7.2 Food Security 

• How to ensure access of food to the poor? 
• How to manage food shortage in a crisis and disaster periods 
• How to combat extreme events such as floods, drought and cyclone? 
• How to manage soil fertility and land degradation 
• How to reduce vulnerability: lessons on climate variability 
• Rice Production vs. Diversification 
• Emergency issue: Bio-technology and genetically modified organism (GMO) 
• Beyond Calorie into Nutrition: vegetable and animal protein for “Health for all” 

 

7.3 Linkage 

• Development Planning and Processes of the government of Bangladesh in general and 
energy and food in particular. 

• 5th Year plan 
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• Annual Development Plan (mostly based on project) 
• Donor Focuses and Development Processes 
• Interim Poverty Reduction Strategy Paper (IPRSP) 

 
Phase II will highlight necessary policy changes and facilitate to prepare new strategy or 
modify existing strategy along with doable projects. In order to involve participation of 
different stakeholder in the analysis it will involve participants attend in the nation workshop 
in phase I along with other relevant participants including policy makers, civil society, 
research organization and academia. 

In addition to suggest policy revision and doable measures, it also identify capacity building 
needs in relation to project implementation and resources. The capacity building needs will be 
identified against different stakeholders. 
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