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Executive Summary
South Asian Region is evolving and growing at

The paper provides an insight into the existing

an exponential rate in terms of development

scenario of the aforementioned sectors at the

and economic growth. Hence, it is placed

country as well as regional levels. This paper

critically in terms of matching the needs of

has been divided in different sections to give

the rising population as well as stabilizing

the reader a sequential perspective, starting

and developing its economy. Agriculture,

with a general energy scenario leading to

transport, and building sectors are the three

analysis of focal areas. An overall regional-

sectors in the South Asian region which play a

level needs of intervention have also been

significant role in the economic development

presented in the end of the study. Some of the

of the region. At the same time, these three

identified interventions have been exemplified

sectors are also highly energy intensive.

with the case studies from the region in the

Therefore, it becomes critical to identify the

end.

energy requirements and suffice them through

Key areas of clean energy and energy

various clean energy alternatives, supported

efficiency intervention in the three focal

by innovative business models.

sectors identified are:

As an exercise to understand the regional

Food-Water-Energy Nexus

needs to bridge the existing energy gap,
REEEP South Asia Secretariat undertook
the need assessment study to understand

•

Resource management

•

Identifying and forming an institutional
arrangement

the scope and potential of the three areas
— (i) Food Water Energy Nexus, (ii) Net

•

framework in agri-food value chain

zero/Positive Energy Building (PEB), (iii)
Sustainable

Urban

Transport.

Countries

•
•

Country-specific research were undertaken
in these three sectors. Country insights
were thoroughly studied in order to map the
status of the relevant sectors. Both primary
and secondary researches were carried out
to

identify

implementable

case

studies,

national policies, relevant stakeholders such
as governmental organizations, multilateral
representatives,
institutes.

academics,

and

research

Financial support to promote clean
energy technologies

covered in the study are Bangladesh, Bhutan,
India, Nepal and Sri Lanka.

Formation of policy and regulatory

Identifying stakeholders for improved
participation in the sector

•

Introducing Public-Private Partnership
models

•

Skill development and capacity building

•

Information dissemination and
awareness

Sustainable Urban Transport
•

Mobility Planning

•

Transit-Oriented Development

•

Formulation of policies and regulatory
framework

•

Integrated land-use planning

•

Identifying stakeholders for improved
participation in the sector

•

Introducing Public-Private Partnership
models

•

Introduction of Open Data and
Management

Net zero/Positive Energy Building
•

Introduction of energy positive buildings
in the region

•

Introduction of incentives for RE and EE in
the building sector

•

Formulation of policies, regulatory
framework and codes

•

Retrofitting in the existing building stock

•

Capacity building programmes

•

Introducing Public-Private Partnership
model
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Introduction
South Asian countries stand at a crossroad

patterns in this sector, thereby making it

of rising population needs, economic growth,

more important to think about markets for

and climate change effects. The decisions and

renewable energy, rather than simply about

planning need to cater to expanding urban

the

spaces, motorization, growing land and water

economic characteristics (Martinot, Chaurey,

demands, all to be powered by extensive

Lew, Moreira, & Wamukonya 2002). As the

energy inputs. According to statistics, it is

energy demand of South Asia continues to

expected that by 2040, developing countries

rise, there is a huge market that is untapped

in Asia would account for 72 percent of the net

and provides enormous scope of low carbon

world increase in consumption of petroleum

growth for this climate susceptible region.

and other liquefied gases (Asia Society Policy

REEEP through its experience of working

Institute 2014).

as a clean energy market catalyst for more

What works best in favour of this region is

than 12 years has identified three sectors that

its geographical location which makes it

have significant

rich in renewable energy resources. Adding

economies to meet their energy demand

to it the ample human resources that the

through low carbon development, these are

region possesses, the combination has a

buildings, transport, and agriculture. With this

huge potential to offer suitable low carbon

concern, the South Asia Secretariat, along with

technology

TERI, has undertaken a research study in the

solutions

through

renewable

technologies

themselves

and

their

potential in the transiting

energy and energy efficiency technologies.

South Asian region to assess the need, scope

Since the last decade, awareness about

and potential of clean energy intervention

benefits

technologies

in these sectors from regional stand point.

(renewable energy and energy efficiency)

Countries of study included Bangladesh,

has seen an increase among the government,

Bhutan, India, Nepal, and Sri Lanka. The focus

local bodies, non-governmental organizations

areas of the study were:

and the people. Individual level initiative

•

Food-water-energy nexus

and governments’ level programmes have

•

Moving to net zero/ positive energy

of

low

carbon

buildings in residential sector

supported several low carbon technology
development

intiatives

in

high

energy

•

Sustainable urban transport planning

consuming sectors, such as buildings, urban

Considering the issue of energy security

transport as well as agriculture sector, which

as a major driving factor in the South Asian

is the backbone of the region. Many of these,

countries, renewable energy can play a

however, are often fragmented in terms of

significant role in meeting the ever-increasing

scaling and replication. Another notable

demand of energy. But dissemination of

change is observed in the varying investment

renewable energy technologies in agriculture,
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transport and building sector is still slow.

technologies, a major role can be played by

Similarly, Bhutan, Nepal, and Sri Lanka are

the countries in South Asia region. In this study

largely dependent on clean hydropower

(inter-exchangeably used with the Paper)

sources to meet their energy demands. But

each country’s perspective in the region has

in order to reduce greenhouse gas (GHG)

been presented.

emissions and diversify in clean energy

Quick facts

5oo million people
out of the total population
of 1.6 billion people in the
region have no access to
electricity

01

Energy shortage in South
Asia, mainly due to lack of

(Rasul 2014)

alternatives, limited use of

02

It is estimated by 2050,
cities in South Asia will

non-conventional resources
and low energy have resulted
in blackout and economic

accout for approximately
70 per cent of the total
population in the region,
due to definite shift

crises (UNESCAP 2014)

03

South Asia’s transport

from rural to urban area

04

(UNESCAP 2014)
Freshwater supply in South
Asia region is undergoing
stress due to increase in
water demand, raising
question for both energy as

energy demand is anticipated
to increase from 61.7 Mtoe in
2010 to 192.5 Mtoe in 2035
(ADB 2013)

05

well as food security (Rasul
2014)

Our approach
This study assessed the potential of renewable

among others. Step wise methodology has

energy and energy efficiency in three sectors,

been illustrated in Figure 1. The stakeholders

namely, agriculture, transport and residential

included people from related government

buildings, in the countries under study and the

bodies, policy makers, bilateral and multilateral

challenges being faced by them. Approach

bodies,

to develop the understanding included steps,

and academicians. List of the organizations

such as secondary literature study, stakeholder

consulted are mentioned towards the end of

consultations, meetings, and country visits

the study.

financial

institutes,
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entrepreneurs,

From government, multilateral
representatives, academic
and research institutions,
private companies

Background
study

Conduct two stakeholders’
consultation for identifying
the key areas of intervention

Interview with
stakeholders
(country visit)

Prepration of
questionnaires

Identification of
stakeholders

Stakeholders
consulation: foodwater-energy nexus
positive buildings

Specific questionnaire for
three focal areas more
structured responses

Country insight,
prevailing policies
and the need for
study

Need
assessment
report

Country visits were carried
out to conduct interviews
with government bodies,
multilaterals and academic

Figure 1: Step wise approach

What to look forward to
The paper would provide an insight to existing

of intervention may vary with the countries.

scenario of the aforementioned sectors at

The paper has been divided in sections to

the country as well as regional level. The

give the reader a sequential perspective. It

information template on energy scenario has

starts with the introduction of three identified

been adopted from SERN (Sustainable Energy

sectors, from REEEP’s perspective. This is

Regulatory Network)

It also

followed by country sections where each

identifies the possible area of interventions

sector has been described from analytical

sector wise that could be taken up by decision

perspective. Possible areas of interventions,

makers, bilaterals and multilaterals, the NGOs

based on the discussion, visits, and literature

and the entrepreneurs in clean energy sector

study have been mentioned. The last section

for planning and investment purposes which

presents an overall picture of the chosen

are achievable in short term and serve the long

sectors at the regional level and the identified

term goals. Having said this, we understand

needs for intervention. Few case studies have

that although many of the interventions would

also been illustrated from each country to

be similar at regional level, the type and scale

present potential cases in each of the sectors.

1

1

by REEEP.

Exchange of policy and regulations of over 190 countries for their sustainable energy regulations
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STAKEHOLDERS
Farmers, Traders, SMEs,
NGOs, local/ state/ national
government bodies, Financial
Institutes, International donors

01

Food-WaterEnergy Nexus
are

financial support as well as development of

strongly interconnected. The interrelatedness,

conducive policy structure to advance ahead.

relationships,

this

Movements and efforts are being made in

triangle are critical factors for enhancing

the agri-food value chain system. With the

sustainability

sector.

upcoming advancements in mechanization of

South Asia, being home to about 1.7 billion

farms, the possibility of new interventions in

population and according to World Bank,

renewable energy and energy efficiency can

70 per cent of this population, relies on

boast of huge opportunities for the farmers

agriculture for their livelihood. With rising

for improving their returns on investment and

population and increasing demands, the

creation of market. The improved and efficient

agricultural sector has become resource and

clean energy measures, waste utilization, and

capital intensive, especially in terms of water,

reduced pollution in the food production agri-

land, and energy. In addition to this, majority

food value chain would enhance the quality

of the farmers in the regions are small land-

and yield of crops and provide better returns

holders and are part of disconnected market,

(Table 1). This would rally towards betterment

thus, are unable to attain true value of their

of local community, skills, and livelihood turn

produce. In order to fortify the market linkage

over.

Food,

water,

and
and
in

energy

together,

trade-offs
the

within

agriculture

and further encourage farmer’s involvement,
there is need for a stronger and collective
action towards enabling nexus in the sector.
Identifying entry points and opportunities for
enterprises at all levels within the agri-food
sector (food- producing through processing to
retailing) require coordination in the research
and development, technological know-how,

The need assessment of South Asia region
for powering agri–food value chain intends
to integrate the regulatory, technological,
financial, and entrepreneurship aspects of
sustainable crop management, processing
distribution and retailing; thereby creating
favourable environment for the Food-WaterEnergy Nexus in the region.
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Table 1: Possible clean energy interventions in agri-food value chain
(REEEP, Powering Agrifood Value Chains 2015)

Agri-food Chain
Components

Production

Possible clean energy
interventions

Sub-Components
•
•
•

Production of seed, crops, dairy

•

Solar, wind-powered water pumps

products, fishing, poultry farming

•

Biofuel-powered machinery

Water management, crop

•

Solar desalination, heating/cooling

management, animal rearing

•

Efficient machinery/ maintenance

Power generation, water

•

Low-pressure, efficient irrigation

availability

•

Biomass residue energy
generation

Post-Harvest
and Storage

•

Solar, geothermal food drying

•

Harvesting and handling practices

•

Water for cleaning

•

Storage and refrigeration of

•

Solar cooling and refrigeration

produce

•

Minimized/efficient packaging

•

Agri-waste handling

•

Food loss reductions

•

Sorting and packaging

•

Efficient drying

•

Transportation

•

Improved insulation for cold

for storage

Common
interventions
for market
creation

storage
•

Processing

•

Milk pasteurization

•

Crop/ meat processing activities
such as sorting, cleaning, drying,

•

•

Renewable electricity and

Access to
finance

•

ICT based

Waste water treatment/

•

Modern biomass for cooking

management

•

Efficient processing for cooking

information

Other secondary and tertiary

•

Smart integration into existing

access and

fossil fuel-based power systems

management

Energy efficiency for food

practices

processing for production of value
added products
•

stakeholders
•

heating application

packaging
•

building of

Solar, wind, hydro milling,
pressing, cooking, drying, etc.

•

Capacity

•

Managing post processing waste

•

processing at SMEs

Supportive
policy,

Retailing

•

Sale of produce to middlemen

•

Direct sale of produce to the
consumers in open market

•
•

Biofuel for transportation and

schemes

distribution

initiatives

Solar cooling and refrigeration
(retail)

•

Truck design and operation

•

Improved efficient infrastructure

•

Efficient market information
through modern ICTs

•

Capacity building for farmers,
traders, etc., to improve
understanding of value

•

Access to finance for
commercialization

PAGE 13

02

Sustainable
Urban Transport
increasing

Rapid urbanization resulted in increased

demand for transport in South Asian countries

numbers of motorized vehicles in the cities,

are

both large and small. Table 2 given below

Burgeoning

population

becoming

critical

and
issues

for

urban

development and planning, especially when

summarizes

some

common

the urban space is expanding horizontally.

transportation in the region.

modes

of

Table 2: Common commutation modes in South Asia Countries

Components of urban transport

Modes of urban transport

Non-Motorized Transport

Bicycles, cycle rickshaws, pedi cabs

Public Motorized Transport

Trams, urban rail system, buses, Bus-Rapid Transit (BRT)

Informal Motorized Transport

Three-wheelers or para-transit options such as mini-bus

Private Motorized Transport

Motorcycles, cars

Commercial Goods Transport

Trucks, heavy vehicles, pick-ups, light good vehicles

Land-Use and Transport Planning

Transportation Infrastructure — Rail, Roads, Metro, BRTs

Social Sustainability

Real-time bus information system (UNHabitat 2013)

Public transportation (mostly buses and

growth trends. Non-motorized transportation,

railways) facility remains insufficient (and

such as rickshaw, cycle, are also common on

unsafe in many cases) for the larger crowds

roads, which are used for commutation by low

residing in urban areas which leads to an

wage workers. They mostly do not conform

increased dependence on privately-owned

to the safety norms for a vehicle. Commuting

motorized vehicles at the rate of 6-10 per cent

through such vehicles has resulted in a chaotic

annually (Jain 2011) in these regional countries.

and unplanned movement of transport. Use of

The upcoming cities are seeing the same

privately-owned vehicles and non-motorized

PAGE 14

STAKEHOLDERS
Vehicle Providers,
Transporters and
Passengers, Transport and
Road Authorities, Transport
and Urban Planners,
Environmentalists, Municipal
Administrators, Fuel
Suppliers

transport has resulted in increased consumption
of fossil fuels and consequently high air pollution
levels, slow mobility, road congestion, traffic,
fatalities and accidents. In South Asia, 99 per cent
of the population is exposed to PM2.5 at average
concentrations above 10 µg/m. This is exceeding
World Health Organization’s (WHO) Air Quality
Guidelines of 10 µg/m (Consensus 2015). The
infrastructure for better connectivity is also seen
as insufficient in many parts of the region that has
sprouted out of the urban requirements, leading
to the vicious cycle of unplanned infrastructure
development (Figure 2).

More Cars
Congestion

Mobility,
Mobility,
Sustainabilityof
of
sustainability
Transportsystem
System
transport

More Roads/
Highway
Pollution,
Pollution
Fatalities
Fatalities and
and
Accidents
Accidents

More Roads/
Highway

Congestion
More Cars

Figure 2: Vicious cycle of car oriented road transport infrastructure (Adopted from Pardo, et al. n.d.)
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Sustainable urban transport is a concept of

and increase usage of sustainable transport

having ecologically sound system of urban

in large cities in emerging economies. In

mobility that could significantly contribute to

context of South Asian cities, availability of

reducing traffic congestion and pollution in

good quality infrastructure and connectivity

order to improve the quality of life and safety

remains the priority. Better access of this

for the citizens of a country. Some components

information to the passengers and riders has

for sustainable urban transport are mentioned

significant potential to mitigate the urban road

in Table 3. REEEP intends to harness the power

conglomeration in the South Asian countries

of open data to accelerate development

(Figure 3).

Table 3: Concept of Sustainable urban transport (adopted from REEEP Annual Report 2013-14)

Key components of SUT

Possible impacts

Horizontal integration of
institutional capacities

Rapid, large-scale sustainable transport
and infrastructure implementation suited
to the needs of cities and users

Land use planning and
demand management

Informed decisions on urban
space planning

Transit Oriented Development:
Cycling, walking

High social, economic and
environmental return on sustainable
transport investments

Formulation of suitable urban
city planning and policies

Increased use of public transport
and decreased use of personal
motorized vehicles, translating to
less congestion and fewer accidents

Mobility Planning:
Introduction of BRTs, MRTs

Reduced fossil fuel consumption,
leading to reductions in CO₂ and other
pollutant emissions

Efficient vehicles and fuels

Improved access to affordable and
safe mobility, especially for the poor

Introduction of ICT
through open data access

Improved information access to
passengers, riders, and drivers for
planning their travel
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Current Transport Data

Urban Development

Economic Data

OPEN TRANSPORT
DATA EXCHANGE

Demographic and
Passenger Movement Data

APP
DEVELOPERS

TRANSPORT
PLANNER

PASSENGERS
timetables and
route planning via
mobile phones

CITY
GOVERNMENT
unlocking
investment decision
TRANSPORT
OPERATORS
increased and
improved services

Figure 3: Urban transport planning through open access data (REEEP n.d.)
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STAKEHOLDERS
RE and EE Technology
Providers, Architects,
Builders, Local Development
Authorities, City and Urban
Planners, Consultants,
Residential Communities

03

Net Zero/ Positive
Energy Buildings

South Asian region with its rapid economic

manage the existing consumption pattern

growth and urbanization is also home to the

as well as introduce buildings which are near

world’s largest poverty-struck population.

positive energy buildings. The focus needs to

The region is also extremely vulnerable to

shift towards improving the energy systems

climate change and GHG emissions. With the

of the already existing buildings through

increasing population in the urban cities in the

efficient energy management system and

region, an exponential rise in the requirement

to incorporate renewable energy and other

of residential housing has taken place. These

measures towards an energy positive building

emerging economies, which are constantly

architecture. Integrating energy efficiency and

dealing with power outages and increasing

renewable energy technologies is relevant for

energy demands require shifting their focus

emerging economies in South Asian region

to energy efficient residential buildings. Of

where rates of building construction and

528,608 ktoe of energy consumption in South

urbanization are high.

Asia, 38 per cent is consumed by residential

According to Global Buildings Performance

sector, which is the maximum followed by

Network

industry (30%), transport (13%), commercial

energy

(3%), and others (16%) (SARI 2014). It clearly

from renewable sources than it consumes

indicates the energy requirements of the

(excluding plug loads) to achieve appropriate

residential sector in South Asia. Thereby,

levels of energy consumption (GBPN). By

suggesting a need to identify measures to

integrating
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(GBPN)’s
buildings

energy

definition,

produce

positive

more

efficiency,

energy

bioclimatic

architecture and renewable energy in a

Net zero-energy or energy positive buildings

systematic manner, a neutral annual energy

demonstrate the new possibility towards

balance can be achieved. These new breeds

producing and conserving energy in the

of buildings are freeing themselves from the

emerging economies.

fossil energy sources and rising energy prices.

Efficiency House Plan
Using Renewable
Energy

Energy Efficient Buiding

•

Compact Building

•

•

Optimum Orientation

•

Thermal Zoning

•

Thermal Insulation

•

Windows with
Elimination of
Art Tightness

•

Visualization of User

Solar Games through
Windows

•

Short Pipe Length

•

Use of Daylight

•

Hydraulic Balance

•

Biogenic Fuels

•

Energy Efficient

•

Geothermal Heat

Appliances

•

Heat Recovery

Energy Efficient

•

Photovoltaics

Lighting

•

Wind Power Stations

•

Thermal Bridges
•

•

Temperature

Supergiazing
•

Low System

•

Heat Recovery

Behaviour

Figure 4: Defining the concept of Net Zero/Positive Energy Buildings (REEEP, Affordable Energy Efficient
Housing Around the World 2015)

Compared

to

conventional

types

of

energy or/and incorporated energy efficiency

construction, the positive energy buildings

measures

are mostly based on three pillars:

mentioned in Figure 4.

•

Increase the building’s energy efficiency

Introduction of energy positive buildings in

as much as possible

the region would require an amalgamation

•

Reduce

•

energy

elements

of a consistent regulatory and a policy
framework at the national and state level and

domestic hot water, lighting) as far as

technical know-how. Introduction of energy

possible

conservation building codes in these countries

Use renewable energy sources onsite (=

could boost the emergence of energy positive

within a distance of 100m) to cover the

residential buildings. It requires incentivizing

residual energy demand

the various stakeholders in the building sector

(heating,

of

the

cooling,

processes

demand

of

the

domestic

the

comprises

These buildings constituting of renewable

from developers to owners and financers.
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Bangladesh
Country Pr
Total Land Area

147,750 km

Land Area Under
Forest Cover

17%

Land Area Under
Agriculture

70.1%

Total Population (2015)

163,681,703

Climate and
Typography

Sub-tropical monsoon climate characterized by seasonal variation in
terms of humidity, high temperatures and rainfall pattern

Major Cities
Major Occupation

Dhaka, Chittagong, Khulna,
Rajshahi
Agriculture (40%), Industry (30%)

PAGE 20 and Service (30%)

Energy profile
With only 60 per cent of population having

Bangladesh imports most of the petroleum

electricity connectivity, Bangladesh has one of

products

the lowest per capita energy consumption in

they lack petroleum processing units. The

the world (255 kWh) (The World Bank 2012).

government provides heavy subsidies to

In terms of natural resources, the country has

poor population, many of whom are solely

small reserves of oil and coal, but very large

dependent on agriculture for their livelihood

natural gas resources (Figure 5). Biomass is the

and require kerosene and diesel for irrigation

major source of primary energy consumption

purposes. Even the direct supply for electricity

and accounts for 68 per cent demand. Over

is subsidised both at fuel front as well as the

90 per cent of household’s energy needs are

supply front (to residential consumers and

also met through biomass and hardly 10 per

the farmers) with losses being met through

cent of the population has access to clean

budgetary allocations. As per Power & Energy

fuels. In biomass sources, fuelwood remains

Sector Roadmap: Trend of Progress, the net

the most important source with 84 per cent

energy demand has grown at a rate of 8.1

of households being dependent on fuel wood

per cent over the past 10 years (Ministry of

for cooking. Industries consume major energy

Finance, Government of Bangladesh 2011).

followed by residential consumption (Refer

This is a serious concern for the country as it

Figure 6).

is increasing its burden on fossil imports.

instead

of

raw

petroleum

Commercial

5%

Agriculture

5%

Diesel

63%

Furnace oil

Transport

21%

12%

Total
26,112 MW

Industrial

47%

Natural Gas

63%

Coal

2%

Power Import

4%

Residential

31%

Hydro

2%

Figure 5: Installed power generation

Figure 6: Sector-wise energy consumption

capacity in Bangladesh (as on June

pattern in Bangladesh (SREDA and Power

2015) (BPDP 2015)

Division, Ministry of Power, Energy and
Mineral Resources, Government of the
People’s Republic of Bangladesh 2015)
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as

Institutional 				
support for the focal areas
Bangladesh has a large public sector which

agencies briefed below, microfinance sector

also includes state owned utilities, banks, and

has also been a significant contributor to the

industries. Figure 7 presents the important

economy. Microcredit organizations such as

government bodies related to the focus sectors

BRAC and Grameen Bank, have diversified into

of this paper. Apart from the government

education, housing, and renewable energy.

Ministry of Power,
Energy and Mineral
Resources

Power Division

Ministry of Road
and Transport and
Bridges

Government
of Bangladesh

Sustainable and
Renewable Energy
Development Authority

Road and Highways Department

Ministry of
Agriculture

•
•

Department of Agricultural Marketing
Department of Agricutural Extension

Ministry of
Housing and
Public Works

•
•
•

Department of Architecture
Department of Urban Development
National Housing Authority

•
•

Bangladesh Power Development Board
Bangladesh Agricultural Development
Corporation
Bangladesh Energy Regulatory Commission
Bangladesh Road Transport Authority

Other Relevant
Departments

•
•

Figure 7: Relevant institutional framework for the focal areas in Bangladesh
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Untapped potential of
agri-food value chain
Agriculture, with Gross Domestic Product

rice and jute, agro-industrial sectors including

(GDP) contribution of about 16.3 per cent

food processing, production, marketing, and

(Miah 2015), remains the largest employer

other related activities play a major role in the

in the country with 47.5 per cent directly

economic status of the country and the main

employed and around 70 per cent involved

linkage for the rural areas.

indirectly in the other occupations of the

Despite huge dependence on agriculture,

agri-food chains, such as food processing,

the sector is crippled by unorganized value

agriculture sub-sectors, such as livestock,

chain that exists at all levels, from post-

fisheries, etc. (Miah 2015). Thus, agriculture

harvest practices to retail. There is a lack

has a major role in supporting livelihood

of infrastructure and policies to design,

of vast rural population in the country. It is

implement, and monitor quality standards

also a generator of foreign exchange for the

across the agriculture sector, leading to

country through the export of agricultural

revenue loss of high value products. Poor

commodities, whether raw or processed.

supply of energy infrastructure contributes

Crop

sector

significantly to this problem. As a result of

followed by fisheries and livestock (Figure 8).

less focus on agro-based industrialization, the

cultivation

dominates

the

Bangladesh is one of the major exporters of

Forestry

10%

Livestock

Crop

11%

57%

Fisheries

22%

Figure 8: Leading subsectors of agriculture in Bangladesh based on their GDP
contribution (Miah 2015)
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overall contribution of agriculture in the GDP

salinity). It is also seen that due to traditional

remains low, even though the sector employs

farming pattern, only limited number of crops

a large segment of the work force. One of

are grown.

the key issues highlighted in this context are

Of late, a line of credit has been introduced

the age old technologies that are still used

to ease the access to finance to the farmers

in farming and cultivation and post-harvest

and the Small and Medium Enterprises (SMEs)

management. Most of these processing units

to improve the technical inputs. Owing to

are under small and medium enterprises and

stringent requirements of collateral, the small

small landholding farmers. The country’s

land owners are unable to make use of it.

susceptibility to climate change has also

The expansion of minor irrigation (or small-

posed a serious threat on water availability

scale irrigation) is a vital component of the

and quality for irrigation purposes as well

government’s agriculture strategy.

(increased spells of drought and water
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Major concern areas in agri-food value chain in Bangladesh (Miah 2015)

Post-harvest

Production

•

Absence of adequate
government support
for research and
extension

•

Non-timing of
electricity for
irrigation purposes

•

•

Processing

Absence of
adequate
government
support for
research and
extension

•

Old practices
of post-harvest
management

Retailing

Absence of
adequate processing
and preservation
facilities all over the
country particularly
for fruits and
vegetables

•

Unhygienic
conditions except
of bigger retail
markets.

•

Inefficient marketing
system

•

Bruising, puncturing,
and crushing
due to improper
packing due to poor
containers

•

Poor handling
during loading and
unloading at market
points

•

Decaying items due
to improper storage

•

Absence of grading
especially for fruits
and vegetables

•

Unhygienic
conditions for
processing

Policy arrangements and
other initiatives

Plan of Action, 2004, were formulated with

The

is

i.e., vegetables, fruits, and flowers. Agriculture

mostly governed by national policies. National

sector has been in focus for the government,

Sustainable Development Strategy (NSDS)

owing to varied policies covering each aspect

introduced in 2013 by the Government of

of agriculture. But the implementation has

Bangladesh is the overarching strategy for

been slow and needs to expedite to match

sustainable agriculture in Bangladesh. Other

the growing water and energy requirements

policies, such as The National Agriculture

(refer to Figure 9).

agriculture

sector’s

development

a focus on rice and other food production.
Lesser attention was given to non-cereal crops

Policy, 1999, and National Agriculture Policy

PAGE 25

National Sustainable
Development Strategy

National
Agriculture Policy
To ensure food and nutrition
security for all and promote
employment generation

Strategies to meet the challenges of
economic, social, and environmental
sustainability of the economy

2013

2013

National Livestock
Development Policy

2007

National Food Policy
To provide adequate and
stable supply of food to all
as well as to increase the
purchase power and access
to nutritious food

To explore full potential of
livestock sub-sector to accelerate
export of different livestock
products and by-products

2006
1999

National Fisheries Policy

1998

To manage and boost the
growth of fisheries sector

National Forestry Policy
To promote afforestation in rural
areas and to build self-reliance in
forest products

1996
1994

National Water Policy
To improve the irrigation
efficiency as well as manage
groundwater and surface water
in an efficient way

New Agricultural
Extension Policy
To increase the efficiency and
productivity of agriculture in
Bangladesh

Figure 9: Policies and other initiatives for development of agriculture in Bangladesh

General barriers in improvement of agri-food value chain in Bangladesh
Behavioural and
organizational barriers

3
5

Market failure

Political and
structural barriers

2
3

Information barriers

Economic and
financial barriers

4

Energy issues

4
Unimportant
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Average

Important

Possible areas of
intervention

farmers. While several credit lines are available,

Interventions at each level of food value chain

the existing micro finance facilities with

have significant potential in improving the

easy terms and conditions for these farmers

agricultural productivity of the country. These

to have access to technology as well as the

include interventions from technology to

market. The National Agriculture Policy, 2013,

policy to finance.

did intented to introduce cash incentives to

smaller amount allocation is difficult to avail.
There is a need to improve and strengthen

Strengthening supply
chain through clean energy
technologies

promote the use of agricultural machinery,
but it has not been implemented at any scale
till now.

Being naturally rich in solar energy and
biomass, these sources have huge potential in
making the ends meet in a sustainable manner
that could provide suitable savings.

Improving access to finance
and market
Access to finance is one of the crucial steps
for improving livelihood of small land holding

Possible technological interventions

Production

Solar water pumps,
waste to energy options
for livestock farming,
solar insulators, solar
desalinators

Post-harvest

Processing

Solar dryers, cold
storage for storing
produce, dairy
products, fishing, solar
refrigeration

Solar cooking and
concentrated solar
thermal technology
for milk pasteurization,
waste to energy for
cooking purpose,
energy efficient food
processing units

Retailing

Unhygienic conditions
except of bigger retail
markets, inefficient
marketing system,
poor handling during
loading and unloading
at market points
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Havocked urban transport
Transportation sector is the third highest

for space (Figure 10). Private cars run mostly

sector of country’s energy consumption (refer

on petrol and diesel, with few moving on

to Figure 6). Diesel, petrol, and petroleum

CNG dominate the road traffic. This is

products are mostly imported from other

exactly opposite of what an ideal situation

countries. The transport system of Bangladesh

is expected to be. Buses, mostly financed

suffers in terms of inadequate infrastructure

by the private owners, are the only available

and overburdening traffic jams. Bangladesh

organized public transport system in Dhaka.

has heavily overloaded and congested roads,

They are cheaper than their counterparts and

delays and lack of comfortable commuting as

thus typically ply, overcrowded, with very

well as unsafe and risky traffic behaviour. The

low frequency, very poor maintenance and

transport network consists of roads, railways,

service quality. Concern of inaccessibility

inland

maritime

and poor frequency has led to increase in

shipping, and civil aviation, catering to both

private vehicles, especially motor cycles

domestic and international traffic. Major

that are increasing in number at a very fast

cities like Chittagong and Dhaka attract great

pace. Yet, ownership of vehicles still remains

number of migrants from rural Bangladesh.

non-affordable for majority of population

Most of the income generating activities are

Motorcycles,

located in and around the major cities, like

as private transport mode. Rickshaws and

Chittagong and Dhaka. Roadways remain the

bicycles have significant presence on the road

most common mode for commuters.

and are used mostly for commercial purposes.

Vehicular profile in urban regions mostly

Also, with so many heavy vehicles moving

consists of buses, private cars, motorcycles,

on the road, pedestrian lot, that comprises a

pedi-cabs and non-motorized vehicles that

huge number, is most vulnerable to fatalities

include rickshaws and bicycles that compete

and accidents (Figure 11)2.

2

waterways,

sea

ports,

particularly,

are

pacing

up

The presented database is on the basis of reported accidents only. There exist some good number of accidents in
the countryside which are not reported to the police, making the database virtually incomplete. (Bangladesh Road
Transport Authority 2015)
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Despite, having a good river system on plain

(Alam, Wadud, Alam, & Polak 2013). Since the

lands, this mode of transportation remains

country has local reserves of CNG, there is

underdeveloped and unused, owing to its

recent trend of increase of CNG-run vehicles

much lesser efficiency of door to door service,

but its growth is slow.

thus, adding burdens to the land part. Even the

Also, now that the natural reserves are

railways have not seen much improvement,

getting exhausted, in the surge of economic

in terms of connectivity; many freight loads

development, fossil imports are inexorable.

being routed through roadways. Performance

Vehicular pollution is considered the most

efficiency has been witnessed in recent times,

important factor in deteriorating the living

due to improved engine technology.

condition in the country. Though the lead

Therefore, there exists a loophole in land

emission has reduced in Dhaka after 1999, due

use planning in the urban regions, which are

to the introduction of unleaded gasoline, but

having concentrated air pollution. Due to

decrepit vehicles are still being used and the

heavy reliance on roadways for movement,

waft of black exhaust fumes is still present.

there is a lot of dependence on fuel imports

incl. CNG 3-Wheeler

Motorcycle

Rickshaw/Tempo

Truck

Mini Bus

Bus

Jeep/Microbus

Car/Taxi

0

0
0,0

0

0
0,0

45

40

0

0
0,0
35

0

0
0,0

30

0

0

0
0,0
25

0
0,0

20

0

,00
150

0

0
0,0

10

0

,00
50

0

Figure 10: Increase in different transport vehicles in Bangladesh (Alam, Wadud, Alam, & Polak 2013)
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16000

14000

12000
Injuries
Death

10000

Total no. of accidents
8000

6000

2014

2012

2010

2008

2006

2004

2002

2000

1998

1996

0

1994

2000

Figure 11: Road Accidents and Casualties statistics (Bangladesh Road Transport Authority 2015)

In terms of infrastructure, road transport

its maintenance, referring to manpower, raw

has fallen short of quality and space. The

materials and space that could impact the

public sector is the main provider of rail and

day-to-day activities. Even the pedestrian

air services and is also involved in providing

movement gets severely limited by poor

services in road, inland water transport

quality and thin foot paths, leading to

and shipping, along with the private sector

severities.

(Ministry of Planning, Government of the

Discipline in traffic and appropriate transport

People’s Republic of Bangladesh).

management system are found to be lacking

Though

infrastructure

development

has

in the cities. Bangladesh has very high number

been a priority sector for the Government

of road accidents and fatalities. Although

of Bangladesh for the last few decades, the

a study suggests reduced number of road

inadequacy of roads and highways are still

accidents in the course of years, susceptibility

a major reason of concern for the country’s

of pedestrian is still a big concern for the

economic growth and development. It is

country.

justified by limited resources availability for
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Policy arrangements and
other initiatives
An important element in the dominance of

term planning. The National Land Transport

road transport has also been the government’s

Policy (NLTP) 2004, Integrated Multi-Modal

public expenditure policy that has favoured

Transport Study (Draft IMMTP) 2004 and

the road sector, at the expense of rail and river

Bangladesh Road Master Plan Study 2007

transport. Despite the major allocation and a

(for 20 years) are the three main policies for

priority sector in the country, there is a lack of

this sector. The transportation sector has been

strong and enforcing policy that is considered

kept out of the Energy Efficiency Master Plan

the most important factor for the existing

targets which is a big drawback, which would

road based energy intensive transport system

otherwise target reducing primary energy

(Ahmed, Fujiwara, & Junyi 2010). While

consumption by 5 per cent by 2020, and by

several policies to support and encourage

15 per cent by 2030.

sustainable transport planning have come up,

There is also Air Quality Research and

none of them have effectively translated into

Monitoring Center where data monitoring

action towards a sustainable system (Figure

is not clearly recorded. Annual inspection is

12). In addition to this, overlapping roles of

lopsided. Also, Bangladesh Road Transport

various authorities complicate the situation

Authority (BRTA) falls immensely short of

and restrict the development.

appropriate equipment required to certify the

The road network has been developed mainly

vehicles (Department of Environment 2012).

on the basis of short term need instead of long
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Policy

Road Master Plan, 2007 (Roads and
Highways Department 2009 )

2007

•

To improve the connectivity of the road
network

•

To enhance and develop the strategic road
network to meet economic and traffic
growth targets

•

To enhance connectivity to the country’s
growth centres

Draft PolicyIntegrated MultiModal Transport
Study, 2004
To develop a travel

•

To reduce accidents and promote safety

•

Provide environmental and social protection

National Land Transport Policy, 2004
(Ministry of Communications 2004)

2004

2004

•

To provide a safe and dependable transport service

•

To provide effective and conducive policies and
regulations in the sector

corridor with multi-

•

modal transport for both

•

highways and railways

To monitor the fare/tariff of public transport
Formulation of a holistic transport system in
Dhaka city

Other Initiatives (Department of Environment 2012)
Both regular and premium (octane) petrol was made lead
Lead Phase Out from Petrol

(Pb) free by 1999. It was a major source of ambient air
pollution in Bangladesh
Around 12,000 existing two-stroke scooters were replaced

Ban on Two-Stroke Three-Wheelers

by 9,000 new four-stroke CNG run taxis as these scooters

(also known as scooters) in Dhaka

were a major emitters due to incomplete and inefficient
combustion in early 2003
•

Around 9,000 new CNG-run taxis were introduced in
Dhaka

•

petrol prices were reduced

Promoting CNG Conversion of
•

Vehicles

CNG prices were made lucrative and subsidies over
Private sector participation in setting up CNG filling
stations

•

Removing import duties from CNG conversion kits
and CNG buses

Rules were proposed to ban trucks and buses that were
Ban on Older Vehicles

running for last 20 years or more and did not adhere to the
emission standards
Reconditioned vehicles from Tokyo are generally sold

Policies on Import of Personal

at a good cost, a ban on import of vehicles older than 5

Vehicles

years was put to implement cleaner fleet of vehicles in the
country

Vehicle Emission Standards

Vehicle emission standards were made stricter in 2005,
but implementation has been lax

Figure 12: Policies and other initiatives for development of transport sector in Bangladesh
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Possible areas of intervention
Bangladesh requires an action push from

Open traffic information for

all the sides for sustainable urban transport

better transport management

system that could counter concerns regarding
pollution,

congestion,

and

infrastructure.

This includes clear and distinctive land use
planning

for

infrastructure

development,

traffic management as well strong institutional
system. The infrastructure planning remains
much a need that includes improved roads,
pedestrian

movement

pathways,

and

increased public transport. In addition to
this, the two most probable interventions
that could potentially help in mitigating the
environment concerns as well as safety issues
are solutions to existing messed up set up.
They are:

One of the best and most appropriate methods
for mitigating the urban air pollution and
consumption of fossil fuels is the open traffic
information through ICT intervention. Having
ready data available at passenger or drivers’
disposal could help them in planning trips,
saving significant fuel amount and pollution
that goes waste during traffic jams.

Multi modal transport
Transit

oriented

development

is

also

a

significant policy to reduce dependency
on motorized private vehicle and increase
dependency on transit facilities which will

Horizontal integration of

reduce the emissions of CO₂. Integrated

institutions

use of various modes of transport for more

The integration of fragmented as well as
overlapping responsibilities among various
departments in the government body needs
realignment for sound institutional framework
and better land use planning. This could serve
as a backbone for this development through
better planning, implementation, monitoring
and management.

efficient and managed traffic system is a
must in developing countries like Bangladesh.
Road and railways are the two major modes
that are frequented by the commuters. It
has resulted in congested roads. It also
leads to an expensive mode of transport for
the passengers and freight, owing to the
usage of more privately-owned vehicles. The
multi-modal transport system needs to be

Stricter enforcement

introduced in a planned way, with the aim to

With so many policies that have come over

sort out current traffic conditions. It would

time, there is a dire need of stricter policy

also result in reduced prices for everyday

implantation

same.

commuters. It needs to be incorporated in

Horizontal integration of various associated

the larger plan of the urban development of

departments could contribute significantly in

the city and not in a haphazard manner, as it

better land use planning and sustainable use

might lead to infrastructure issues as well as

of resources.

more congested roads.

and

regulating

the
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Recommended areas of intervention for sustainable urban transport

Use of low carbon technologies

Mobility planning

Integrated land use planning

+++

Natural gas-run vehicles

Infrastructure development

++

Use of renewable energy sources as

Transit-oriented development

++

Increased usage of fuel efficient vehicle

Demand management

++

fuels

(including electric vehicles)

Efficiency improvement

+
+++

Mode shift

Vehicular fuel efficiency

++

Improved inspection and

+

maintenance

+++

Public transport (Bus Rapid Transit, Mass
Rapid Transit, etc.)
Non-Motorized Transit

+++
++

IT enabled transport information

+ Less important

+++

++ Average

+++ Important

Underrated building energy
needs
Energy infrastructure availability to support

supply to support this pace is far behind the

residential sector, the second highest power

needs and the country still struggles with the

consuming sector of the country, is quite

supply.

low and inadequate (Figure 6). With the

Lighting needs remain the top priority. Due

increasing urban agglomeration and rural

to tropical climate of the country, there

migrants settling down in urban areas as well

is a rapidly increasing trend towards air

as the changing standards of living, there has

conditioning demands. It was seen, in 2008,

been a notable expansion in the demand for

air-conditioning at country level was seen

building more houses, thereby adding onto the

to consume 400 MW all by itself (Ahsan

prerequisite energy requirement. The power

2009). The latest figures are unavailable but
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discussions with the experts suggest that the

residences, also lessening greenhouse gas

numbers have drastically increased.

(GHG) emissions. A National Building Code in

The idea and investment in energy efficient

2006 was developed in the country along with

building

a new one coming up with new programmes

resonates

much

within

the

government however, energy efficiency is

and

not a huge priority in the country. The same

alternate and clean energy technologies in

view is popular among the citizens. Other

the building sector. As per the discussion with

than this, high cost of the equipment makes

the Government of Bangladesh, they are also

them expensive for people to adopt.

planning to develop energy-efficient/ building

Bangladesh’s building construction sector has
been growing at an expedited rate but energy
efficient buildings are not keeping pace with
them. There is lack of awareness amongst the
developers as well. They are unaware of the
benefits of green buildings and therefore, not
enthusiastic to invest into building energy
positive buildings.

policies

to

promote

and

develop

codes with support from GRIHA (Green
Rating for Integrated Habitat Assessment).3
According to the objectives of Bangladesh’s
Renewable Energy Policy, 2008, dissemination
of clean energy technologies in urban and periurban areas is an essential motivating factor
for creating a renewable energy and energyefficient market. As per the discussion, there
are currently four buildings in Bangladesh

Introducing energy efficiency and renewable

that are LEED (Leadership in Energy and

energy in these buildings can considerably

Environmental Design)4 approved.

reduce the amount of energy required for

3

GRIHA is a rating tool that helps people assesses the performance of their building against certain acceptable benchmarks
in India. It evaluates the environmental performance of a building holistically over its entire life cycle, thereby providing a
definitive standard for what constitutes a ‘green building’. The rating system, based on accepted energy and environmental
principles which seeks to strike a balance between the established practices and emerging concepts, both national and
international. This tool has been adopted by the Ministry of New and Renewable Energy, Government of India.

4

LEED is a US-based green building certification rating system for developing green buildings for commericial and
residential purposes.
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Policy arrangements and other initiatives
According to the Energy Efficiency Master

seen in the sector, but with the motivation of

Plan, the government has targeted to reduce

introducing and installing solar energy and the

primary energy consumption by 15 per cent

new energy efficiency master plan, a definite

by 2021 and 30 per cent by 2030. There is

progress is expected. It would require a huge

a noticeable and significant shift of focus to

market base for technology development,

reduce energy consumption in the residential

financial services, capacity building, and other

building sector seen in the major cities of

related activities in the country (Table 4).

Bangladesh. Till date, not much progress was
Table 4: Policies and other initiatives for development of energy efficient buildings in Bangladesh

Energy Management Programme

•
•
•

Designation of large energy consumers
Certiﬁcation system of energy managers/auditors
Energy consumption and benchmarking

Energy Efficiency Labelling
Programme

•
•

Domestic manufacturing of products
Energy efficiency rating of home appliances

Energy Efficiency Building
Programme

•
•
•

Compliance to new version of Bangladesh
National building code enforcement
Green building guideline promotion

Energy Efficiency Finance
Programme

•
•
•

Low interest loans
Subsidies
Preferential taxation

Possible areas of intervention
There is lack of urgency among the public and
industries to save energy under the current
situation where Government of Bangladesh
highly subsidizes energy and power sector to
lower the costs of fuel and electricity prices for
the household and industries. Nevertheless,
people and entrepreneurs are wise enough to
know the importance of energy saving once
they find out the magnitude of economic
benefits they can earn, even under the current
low energy prices.

Capacity building of several
players
There is enough information on the Green
Building Codes amongst the government and
academic organizations, but there is a lack of
awareness among the residents, developers,
and municipalities of the country. Capacity
building through workshops, public notices
is required for various stakeholders in the
building sector. There is an urgent need for
stakeholders from different sectors to come
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together and form an integrated plan to

initiative to incentivize the energy saving

reduce the increasing energy consumption in

appliances. This could be done through tax

the urban residential sector.

incentives, bill rebates, etc. The government
should also promote schemes to measures

Incentivizing the energy savings

that could be provided to the developers
for encouraging energy-efficient buildings

One of the options that could help in stepping

through introduction of smart metering, RE

forward, towards adoption of energy saving
practices

would

be

the

technologies, and energy efficient appliances.

government’s

Recommended priority interventions for energy positive buildings in Bangladesh

•
•

Subsidies
Loans for:
» Retrofitting
» New building
» Upgrading
systems

Policy

Technical

Financial
•
•
•
•

Advisory
Technology
Capacity building
Human resource
development

•
•
•
•
•
•

01

02

Stringent
Guidelines
Renewable Portfolio
Standard5
Labeling programme
Mandatory codes
General public
awareness
Feed-in-tariffs (FITs)6

03

5

Regulation that requires the increased production of energy from renewable energy sources. It generally mandates
organizations a specific percentage of their electricity from RE sources.

6

“Guarantees that customers who own a FIT-eligible renewable electricity generation facility, such as a roof-top solar
photovoltaic system, will receive a set price from their utility for all of the electricity they generate and provide to the
grid” [US Energy Information Administration]
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BHutan
Country Pr
Total Land Area

38,394 km

Land Area Under
Forest Cover

85.5%

Land Area Under
Agriculture

13.6%

Total Population (2015)

7,70,000

Climate and
Typography

Tropical in southern plains to cool winters and hot
sommers in central valleys, Extremely cold in winters

Major Cities

Paro, Phoentsholing, Punakha and Bumthong

Major Occupation
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Agriculture and forestry

Energy profile
Mountainous topography of Bhutan helps

Small and medium-sized hydropower plants

the country to become rich in hydroelectric

are also being constructed under the Public

power and it forms the backbone of the

Private Partnerships (PPPs).

country’s economy, also being the foremost

While, hydro power is totally directed towards

source of power generation. So far, only

power generation, the country heavily relies on

1,623 MW out of estimated potential of

fuel imports, all from India, for meeting other

30,000 MW hydropower capacity has been

energy demands, especially transportation

harnessed (refer to Figure 13). Government

and agriculture, consuming in total and

plans to increase the hydropower capacity

combination 34.1 per cent of diesel and

to 10,000 MW by 2020 with the help of

petrol. Major imports include diesel (80.72 per

India’s technical know-how and financial aid.

cent) and petrol (19.2 per cent). Apart from

However, electrification rate is still low, with

it, kerosene and LPG are used in households

only 75 per cent population having access

and buildings, while diesel, furnace oil, and

to electricity. Abundance of hydropower

kerosene are used in industries.

allows Bhutan to generate revenue through
power exports during summers. Around 75
per cent of electricity produced in Bhutan is
exported to India, adding about 40 per cent
to Bhutan’s revenues. The slow down during
winters makes them import power from India.

Fossil fuel imports are one of the key
inspirations for the Government to shift
to cleaner energy mode. Interventions in
the clean energy sector can boost energy
sufficiency as well as reduction in imports.

Thermal Energy

Electrical Energy

Consumption

Consumption

187,372 MTOE (57.4%)

139, 315 MTOE (42.6%)

Figure 13: Energy profile of
Bhutan

Industry

Industry

110,632 MTOE (33.9%)

43,023 MTOE (13.2%)

High voltage: 99,788 MTOE (30.6%)
Med Voltage: 9,956 MTOE (3%)
Low Voltage: 887 MTOE (0.3%)

Agriculture
133 MTOE (0.04%)
Buildings

Total Energy
Consumption

3,26, 687 MTOE

21,513 MTOE (6.6%)
Domestic: 13,783MTOE (4.2%)
Commercial: 3,738 MTOE (1.1%)
Institutional: 3,994 MTOE (1.2%)

Others
7,037 MTOE (2.2%)

MTOE: Metric Tonnes of
Oil Equivalent
1kCal= 10-7 MTOE
1kWH= 860 kcal

Coal: 42,344 MTOE (13%)
Liquid Fuels: 679 MTOE (0.2%)
Petrol: 21,165 MTOE (6.5%)

Transport &
Agriculture
111,297 MTOE (34.1%)
Petrol: 21,165 MTOE (6.5%)
Diesel: 88,522MTOE (27.1%)
Others: 1,611 MTOE (0.5%)

Buildings
31,194 MTOE (9.4%)
Firewood: 18,012 MTOE (5.5%)
Kerosene: 4,810 MTOE (1.5%)
LPG: 8,327MTOE (2.6%)

Others:

PAGE
39 (0.06%)
1,857
MTOE

Institutional support for the focal
areas
While the Royal Government of Bhutan does have proper segregation of responsibilities and roles
in the country (Figure 14), most of the development in Bhutan has been thoroughly supported by
international and multilateral agencies.

Missing links to market access
for agro-farmers
Bhutan, being a mountainous country has a vast expanse of forest area where in only 2.93 per cent
is consumed by agricultural activities (Katwal, 2010). Only this percentage of land is the major
source of livelihood for almost 69 per cent (2015) of the population and contributing to GDP by
16.2 per cent (Dorji & Dorji 2015), where the landholdings of each family are quite small. These small
landholdings are the major hindrances to productivity gains and introduction of good agricultural
practices.

Department
of Renewable
Energy

Ministry of Power,
External Affairs

Ministry of
Agriculture and
Forest

Government
of Bhutan

Ministry of Work
and Human
Sattlements

•
•
•
•

Department of
Hydro Power and
Power Systems

Department of Livestock
Department of Agriculture
Department of Forest and Peak Services
Rural Development and Training Centre

Department
of Roads

Department
of Engineering
Services

Bhutan Power
Corp. Ltd

Bhutan Electric
Authority
Figure 14: Relevant institutional framework for the focal areas in Bhutan
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Crop cultivation remains the most widely

areas as well as the agro-economy of the

practised in the agriculture sector (maize,

country. This trend has increased with years

rice, and potato are the most commonly

as migration to urban areas has paced up,

grown crops). Livestock farming goes hand

and creating a void of human power required

in hand for farmers and helps them to earn

at farms, consequently resulting in further

bread and gives revenue during the winter.

dip in the sector and affecting the country’s

In the agricultural sector, irrigation is smooth

commercial gains.

because of rich irrigation system available

Even with the micro finance provision in

through running river and surface waters.

place, access to finance is also limited in the

What

country’s

country due to cost of borrowings, delivery

agriculture sector is that its produce is mainly

cost of the lending institutions, time required

for self-consumption with excess, whenever

for receiving the services, uses of the loans,

there, being sold to either internal market or on

collateral,

the international borders at very low cost. The

level and coordination among stakeholders

country depends on food imports as well to

(Pathak 2010). The scattered low population

meet the food demand. Lack of infrastructure

also makes it geographically difficult task to

like storage facilities, road connectivity, and

achieve and coordinate. Due this restricted

transporters limits the access to market which

percolation of financial support, many of the

denies the additional livelihood opportunities

practices are still rustic, thus having limited

to people and in turn holds back the growth

productivity.

is

characteristic

of

the

exclusion

of

poor,

awareness

of people who are mostly located in rural

Major concerns in agri-food value chain in Bhutan

Post-harvest

Production

•

Limited variety of
crop production

•

Absence of
storage facilities

•

Long distance
travel without
transportation
facility

•

Processing

•

•

Unclear policy
and practice
on agro-waste
management
•

Lack of
encouragement to
food processing
within the country
Absence of
adequate processing
and preservation
facilities all over the
country, particularly
for fruits and
vegetables

Retailing

•

Limited market
access

•

Poor handling
during loading and
unloading at market
points

•

Limited access to
finance

Lack of access to
finance
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Policy arrangements and other initiatives
Food remains a priority in the country’s

With

advent

of

agenda, as one of the key factors for gross

technologies and good practices through

national happiness, through reasonably priced

government initiatives and institutes such as

hygienic, nutritious, and culturally suitable

College of Natural Resources; inter-cropping

food (refer to Figure 15). The approach

and energy efficient technologies are being

through sustainability of the system remains

gradually adapted by the farmers. Energy

missing.

effective

The recently introduced Food and Nutrition

schemes are being introduced in rural Bhutan,

Security Policy of the Kingdom of Bhutan,

where the major source of livelihood is

2014 has emphasized and encouraged that

agriculture.

and

dissemination

renewable

of

energy

new

related

accessibility to agri-sector needs to shift focus
to more energy efficient and clean energy
options for better productivity gains.
Vision 2020
•

The Economic
Development Policy of
the Kingdom of Bhutan
Enables exemption of sales
taxes and import duties on
all farm machineries and
other agricultural inputs
employment generation

2011

•
•
•
•

2010
2007

Food Act of Bhutan
For standardization of food
produced in the country or
imported to Bhutan

To render priority to horticulture
for increasing cash inflow
To generate export revenues
To improve the nutrition status
of rural population
For effective watershed
management
Energy alternatives alongside
promotion of hydropower

Land Act of Bhutan
Enables protection of
agricultural land

2005

Bhutan Water Policy
To ensure adequate and clean
water availability for agricultural
purposes

Forest and Nature
Conservation Act of Bhutan

2003
1995

Provides legal environment for:
•
Resource management and
utilization
•
Transport and trade of forest
produce
•
Soil and water conservation

Figure 15: Policies and other initiatives for development of agriculture
in Bhutan (Food and Nutrition Security Policy of the Kingdom of Bhutan 2014)
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One such project carried out by UNDP

by utilizing available biomass. The project

Bhutan was the Sustainable Rural Biomass

provides fuel-efficient cookstoves to families

Energy (SRBE) Project, which was a three-

in rural Bhutan, and is representing biomass

year programme to lessen the GHG emissions

energy technologies to the industry.

General barriers in improvement of agri-food value chain in Bhutan
Behavioural and
organizational barriers

5

Market failure

3

Political and
structural barriers

3

Information barriers

4

Economic and
financial barriers

4
3

Energy issues

Unimportant

Average

Important
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Possible areas of
intervention

irrigate the lands during non-rainy seasons.

While the individual players do exist in the

for lands that are drought-prone due to

country, yet lines between them is missing. RE

distance from rivers. It is important to invest

does hold potential in part bridging of these

in irrigation infrastructure in order to improve

points which could potentially contribute to

the productivity of the existing agricultural

food security aspects of the country.

land in the country. Post-harvest and storage

Energy-efficient pump sets or solar-powered
pump sets could increase crop productivity

options have not yet been explored in Bhutan,

Storage facilities

but some new interventions such as cold-

Since food stock always fall short during lean

storage could prove to be beneficial for higher

months that lead to increase in food imports

economic value and availability of food during

from India, with decently available sunshine

lean months.

and abundant biomass, there is a scope for
storage systems in the country. Since most of

Improving access to finance and

the houses are distantly located, there is need

market

for proper planning to mark out its location

Consulting various stakeholders in Bhutan,

economically.

it is realized that in order to introduce clean

Irrigation through solar or

energy initiatives in agriculture sector, the

energy efficient pumps

main focus needs to shift to the farmers.
While the concern of microfinance sectors

Crop management, processing, distribution,

are genuine, there is a need to revisit the

and retailing components of agri-food value

available micro financing options with easy

chain could be enhanced with renewable

loans facility for modernization of sector

energy and energy efficiency interventions

in sustainable way to motivate farmers.

in Bhutan. Most of the agricultural lands in

Access to finance also holds a key to their

Bhutan are either rain-fed or dependent on

market access as well by strengthening their

gravity-based irrigation process. Traditional

produce stock, providing opportunities for

and indigenous agricultural practices are

local food processing, thereby getting better

prevalent in the country. Agricultural land in

returns to their investment. PPP mode needs

Bhutan constitutes hardly 7.8 per cent of the

to be encouraged for better cost sharing,

total land area and arable land is a limiting

management of resources and more feasible

resource factor. Out of 75,000 ha of cultivated

revenue models.

land, 25,000 ha is irrigable (ADB 2014). There is
an inadequate water canal conveyance facility.
About 31 per cent of the irrigation systems in
the country suffer from water shortage. Some
lands lie at higher altitudes than the water
bodies, making it difficult for the farmers to
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Possible technological interventions

Post-harvest

Production

Solar water pumps, waste

Solar dryers, cold

to energy options for

storage for storing

livestock farming

produce, dairy
products, fishing, solar
refrigeration, improved
insulation for cool
storage

Processing

Solar, wind, hydro
milling, pressing,
cooking, drying, etc.,
modern biomass for
cooking, efficient
processing for cooking,
energy-efficiency for
food processing at
SMEs

Retailing

Solar cooling and
refrigeration, efficient
market information
through modern ICTs,
capacity building for
farmers, traders, etc., to
improve understanding
of value

Critical need for integrated
transport planning
Bhutan is completely dependent on road

by tourists. Because of low availability and

network for transportation and livelihood

accessibility of public transport, Bhutan has

generation activities of majority of people in

seen an exponential increase in the number of

the rural regions. But being a mountainous

private vehicle ownership in recent times (1.40

terrain and distantly located houses, the

average ownership in Thimphu), mostly with

transportation is not easy. Provision of road

the urban residents. Other sources available

services is difficult and very expensive. The

for commuting include two-wheelers and taxis

overall country connectivity through road

(privately owned), marginal count of cycles

is still less. The types of roads available

and walking (refer to Figure 16). Some of the

includes farm roads, anti-national highways,

commuters, with luggage, are dependent on

expressways,

forest

ponies for travel. Increasing shift towards the

roads. Additionally, suspension bridges and

urban portion of the country is too much for

rudimentary mule-tracks across the country

the public transport to handle thus, falling

are dispersed across the country.

short of supply.

Vehicles in Bhutan are mostly diesel-driven and

Lack of infrastructure is still one of the major

owned by urban population, comprising 40

bottlenecks in most of the populated parts

per cent of the country’s population. Diesel-

of the country. This has restricted access to

run vehicles also include freight carrying load

market and other livelihood activities. In the

vehicles and trucks. Light to medium weight

urban areas, an additional issue growing with

SUVs are used either for private purposes or

this is the lack of availability of parking space

feeder

roads,

and
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Others

Taxi

5%

6%

Heavy

12%

Medium

2%

Two-wheelers

15%

Light

60%

Figure 16: Vehicle type and modal share as in 2014 (Ministry of Information and
Communication, Royal Government of Bhutan 2015)

1,436

1,400

1,350

1,374
1,260

1,200

1,023

1,000

995

940

800

792
696

Injuries

579

600

523

611

623

611

601

488

Death
No. of motors
which crashes

426

400

389

57
24

335

200
39

1

71

2

40

3

92

4

77

5

79

6

104

96

7

8

59

9

76

10

Figure 17: Road traffic fatalities (Ministry of Information and Communication,
Royal Government of Bhutan 2015)
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and pedestrian movement. The congested

(Figure 17). The country being strict about its

roads in the city, with parked cars are a menace

environmental standards has stringent rules

to regular commuters. This is also adding

and mandatory tests for emissions all the

to road menace, fatalities, and accidents

vehicles.

Policy arrangements and other initiatives
The

Constitution

of

Bhutan

mandates

manufacturing of electric vehicles. The key

lessening of emissions and pollution as part

feature in these plans and policies has been

of the environmental concerns of the country.

towards management of already available fleet

As a result of this, different policies and

of vehicles and introducing more modes of

regulations have been brought in the recent

public transport to meet the growing demand

past (Figure 18).

Broadly, the strategies

of Thimphu and other surrounding cities

or plans in the sector have been ranging

such as Phuentsholing, which has most urban

from affordable pricing, introducing public

settlements. The uptake and implementation

transport, institutional capacity building to

of these policies have been slow.

Transport 2040:
Integrated Strategic
Vision (2013)
Initiative and measures on
GHG emission reduction
from transport sector

2013
Road Sector Master Plan
(2007–2027)

Vehicular
Emmision Standard

2007

2007

Incorporate all existing
transport related plans,
policies, initiatives, and
actions to create a longterm comprehensive
strategy for the country

20 year programme that
includes road extension as
well as strategic planning for
road tunnelling and highways

Nation Transport Policy

2006

To provide sustainable
transport system for
improvement of the socioeconomic development

Figure 18: Transport system supporting policies in Bhutan
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Possible areas of intervention
An efficient transport system is crucial

significantly

for several developments in the country,

Acknowledging the importance of electric

including prosperity of the local people. The

vehicles, the Royal Government of Bhutan is

situation has improved in recent years, with

planning to introduce a good fleet of electric

increasing tourism as one of the key inspiring

vehicles for public and private transportation

factors. Many international funding agencies

as well as charging stations. International

have been supporting to improvise the

Finance Corporation is exploring the option

transportation situation. Motivation to work,

of PPP model for financing, development,

within the Government, in this sector has

planning, operation and maintenance of an

been mainly for improvisation of connectivity,

Urban Transport System (UTS) in the cities of

access of transportation to commuters, and

Thimphu and Phuentsholing (RSTA 2014).

curbing growing fossil imports, which has also

reducing

the

fossil

imports.

reflected in their 11th Five-Year Plan (2013–

Traffic planning for improved

18). Increasing intra country connectivity

transport performance

through development of road infrastructure

An integrated transport planning is crucial

is

the

for sustainable transport sector. This would

overall transport system of the country is

include improvements in road infrastructure,

still young, it is the appropriate opportunity

parking management, control of traffic, and

for

infrastructure

pedestrian movement. In the coming years,

development, clean fuel vehicles and efficient

the entire focus of Bhutan’s transport sector is

management system simultaneously.

on the construction and maintenance of roads.

Government’s

interventions

top

priority.

through

Since

Hydro-powered electric vehicles

This does go in parallel with road transport
asset management system that is also a part

Knowing the state produces hydro power in

of 11th Five Year Plan (2013–18). Integrated

excess and that it has still huge untapped

planning

potential untapped, the most suitable way

has significant potential in ameliorating the

for Bhutan would be to adopt hydro power

fatalities, reducing congestion problem, an

electric

indirect way to reduce fuel consumption and

vehicles.

Hydro

power,

being

a

perennial resource, has significant potential in
supplying year around resources for charging
stations, for these electric vehicles, thereby
PAGE 48

burning.

incorporated

from

the

starting

Recommended areas of intervention for sustainable urban transport
Use of low carbon technologies

Mobility planning

+

Integrated land use planning

+++

Infrastructure development

+

Transit-oriented development

++

Natural gas-run vehicles
Use of renewable energy sources as

+

fuels
Increased usage of fuel efficient vehicle
(including electric vehicles)

+++

+++

Demand management

Efficiency improvement

Mode shift

++

Vehicular fuel efficiency

Improved inspection and

Public transport (Bus Rapid Transit, Mass
Rapid Transit, etc.)

+

Non-Motorized Transit

maintenance

++

IT enabled transport information

+ Less important

+

++ Average

+++ Important

Push for energy efficient
buildings in Bhutan for meeting
thermal energy demands
With

rapid

and

ever-increasing

urbanization in Bhutan, the building sector

Commercial
Establishments

17%

the

has taken a significant leap to become one of
Urban
Households

33%

the key priority sectors in the country. Bhutan
being a cold country during the major portion
of the year, therefore thermal performance of

Institutional
Buildings

the building is important. Heat loss through

19%

the building’s envelope has to be reduced
significantly in order to maintain moderate
Rural
Households

26%

temperature and reduce the consumption of
electricity in heating appliances (DRE 2015).

Figure 19: Distribution of electricity consumption in
Bhutan in 2011 (PWC 2014)
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Maximum electricity consumption is observed

In addition to this, as the manufacturing base

in the urban households (95 GWh out of 250

is absent, all of these equipment are imported,

GWh of electricity as per energy efficiency

mostly from India and Thailand (DRE 2015). As

baseline study of UNDP) contained in the

discussed with the Department of Renewable

residential sector (Figure 19). Such a trend is

Energy, the Government is looking at labelling

seen in cities of Thimphu, Chhukha, and Paro.

and standardization of the appliances under

Major energy consumption in the building

the energy efficiency initiatives. As on date,

sector is observed as electricity consumption

the energy audits have already been carried

in residential urban centers and as firewood

out in industry, transport, buildings, and

consumption in rural domestic households

appliances sector and a probable energy

(UNDP, Bhutan Energy Efficiency Baseline

efficiency policy is expected by the end of this

Study 2012). Energy efficiency and renewable

year.

energy interventions in urban households

Human settlement and housing has been a

therefore, hold great potential for energy

major concern in the building segment of

saving. Even with more or less equal population

Bhutan (ADB). Energy efficient and disaster-

in rural areas for the country, urban per capita

resilient buildings can be observed in the

consumption is as high as three times the rural

new crop of buildings that are coming up in

household energy consumption.

Thimphu and other regions of the country. This

Bhutan lays huge importance to traditional

trend is expected to rise in the coming years

practices. Thus, most of the interventions

with addition of more appliances in a regular

through modern technologies have been

urban household in Bhutan. Currently, there

through least interruption to the traditional

are no energy-efficient buildings existing in

architecture. In terms of energy loads, due

the country.

to cold climatic conditions of the country,

With the limited financial institutes in the

heating demands significantly exceed the

country, this area still does not feature in

lighting and other power demands. These

the country’s lending plan for upgrading the

mostly include space heating and geysers for

buildings.

hot water, required all year round. Other than
these electric heating equipment, firewood
was also found commonly among the houses,
both urban and rural, to meet their thermal
demands. The usage of firewood is high
ranging from 5 tonnes in urban households
to 2–3 tonnes in a rural household. These
firewood burning locations in the house are
one of the sources of indoor air pollution. The
electrical equipment used are either low rated
or not at all rated.
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Rural Renewable Energy
Development Project, 2010–15
(UNESCAP)

2012-15

rural households through solar

The project provides fuel efficient cookstoves to rural families, it would reduce
GHG emissions and result in better

The Main components of the project
include off grid electrification of

Sustainable Rural Biomass
Energy Project 2012–15 (UNDP)

management of biomass resources which

2010-15

are present in abundance in Bhutan

power, establishment of wind power
generating mills, and promotion of
biogas plants for rural households

Other Initiatives
It includes implementation of hydropower, resource
assessment of renewable resources and introducing energy

Energy “+” Program

efficiency measures across different energy-intensive
sectors in Bhutan

Figure 20: Supporting policy for energy-efficient buildings

Policies arrangements
and other initiatives

Possible areas of
intervention

Having low energy consuming building does

Without tampering much of the old customs

feature as a priority in the country. However,

and traditions of building architecture, there

its uptake has been slow (refer to Figure

are areas which could potentially, in short

20). With the building code released by the

term, help in developing market for energy

Ministry of Works and Human Settlements,

savings in the buildings sector.

Royal

Government

of

Bhutan,

energy-

efficient housing along with the introduction

Promoting energy efficiency in

of renewable energy applications is expected

the residential buildings

to pace up in the coming years. The Ministry

Domestic,

is currently looking after the buildings sector,

buildings consume around 4.2 per cent, 1.1

along with various multilaterals working in

per cent, and 1.2 per cent, respectively, of the

the country. The department of Renewable

total electricity consumption of 139,315 MTOE.

Energy, Royal Government of Bhutan, is

With the residential buildings coming up in

also looking into some renewable energy

the cities of Thimphu and Phuentsholing, the

interventions for the buildings sector.

energy efficient buildings could prove to be

Private sector does not play a significant role

highly beneficial for managing the energy

in Bhutan in the buildings sector. Additionally,

demand.

the technical know-how for energy positive

Important energy efficiency and conservation

buildings in the country is low.

ways are being initiated in Bhutan at a large

commercial,

and
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institutional

scale, and some of them that will majorly

Promote viability to introduce renewable

impact the residential buildings sector. Using

energy, such as solar and biogas to justify

energy efficient lighting and other appliances

the energy needs of the building. Solar

to minimize the use of high-energy consuming

applications could be explored from heating

appliances is also a major intervention required

to electric power production. Also, biogas

to promote efficient lighting in the buildings.

conversion process could be utilized to reduce

As per the Bhutan Green Building Guidelines,

electricity or cooking gas cost.

following ideas, if implemented, could reduce

Creating awareness and

energy consumption in the residential sector.
The use of passive solar design for buildings
to store heat in winters and to reject heat
during summer months could prove beneficial
for the country in terms of heat management
(Bhutan Green Building Guidelines 2013). As
per the discussion, it could prove to be a costefficient and practical method to reduce the

capacity building
The government needs to create awareness
among the citizens to promote energy positive
buildings in the residential sector. Awareness
among citizens for creating a market for
energy positive buildings needs to be initiated
by the government. It would include the
understanding of energy efficiency measures,

energy consumption.

Promoting renewable energy for

labelling programme as well as promotion of
renewable energy products.

energy applications
Recommended priority interventions for energy positive buildings in Bhutan

•
•

Loans for retrofitting
Tax Rebates

01
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Policy

Technical

Financial
•
•

Capacity building
Human resource
development

02

•
•
•

Guidelines
Mandatory code
General public
awareness

03

India
Country Pr
Total Land Area

3, 287, 590 km

Land Area Under
Forest Cover

60.4 % in 2011 (according to world Bank)

Land Area Under
Agriculture

13.6 %

Total Population (2015)

1.252 billion

Climate and
Typography

Highly Varying : ranging from arid desert in the west alpine tundra and
glacier in the north, and humid tropical regions supporting rainforest in the
southwest and the island territories, with stark micro climates

Major Cities

Several

Major Occupation

Agriculture, Manufacturing
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Energy profile
The energy profile of India is quite dynamic

31 March, 2015 (Figure 21). Coal is the dominant

and diverse. India is the fourth largest energy

energy source for power generation with a

consumer in the world, with 267,637 MW of

capacity of 192,535 MW (70 per cent) (Ministry

installed electricity generation capacity, as of

of Power, Government of India 2015). With a

Oil

994, 0.4%
Hydro
(renewable)

Gas

23,333, 9%

41,997, 15%

Nuclear

780, 2%
Total
Thermal

Coal

RES
(MNRE)

192535,
70%

168,208,
61%

36,471
13%

Figure 21: Total installed capacity of India

Biomass Power &
Gasfication

3.9%

Small Hydro
Power

11.3%

Wind
Power
Wind Power

Biomass
Power

65.5%

65.5%

12.7%

Bagasse
Cogeneration

8.4%

Solar Power

10.5%

Waste to Power

0.3%

Figure 22: Percentage Distribution of total Renewable Energy installed
in India (Ministry of New and Renewable Energy 2015)
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large push from the central Government in last

especially during peak demand hours.

two decades, the contribution of renewable

Agriculture remains second highest electricity

energy in country’s total energy mix has shot

consumer, followed by residential sector

up significantly, contributing around 13 per

(Figure 23). Being mostly in the hands of rural

cent in total power production (Figure 22). In

region, it benefits from heavy subsidy in most

recent years, there is also an increasing focus

of the energy aspects, this includes cheap

on solar energy, owing to ambitious target

supply of grid power as well as subsidized

of 100 GW by 2022 under Jawaharlal Nehru

diesel for generating water pump sets.

National Solar Mission, launched in 2010. India

Also, it is important to note that while 96.68

also has a dedicated ministry for renewable

per cent of Indian villages are electrified by

energy which works for increasing the share

the grid; only 46 per cent of rural households

of RE in the total power profile of the country.

have access to electricity, making per capita

The Indian power sector has grown significantly

energy consumption of 5,789 kWh. According

over the years. Since the last forty years,

to Census 2011, out of 246 million households,

India’s generation capacity has increased at

31 per cent is still dependent on kerosene to

the rate of 6.6 per cent a year. This growth

fulfill its lighting needs (Office of Registrar

hugely relies on coal and petroleum imports.

General & Census Commissioner, Government

Despite huge installed capacity, India is still

of India 2011).

suffering from chronic power shortages,

Industry

44%

Others
Traction &
Railway

2%

5%

Commercial

9%

Domestic

22%

Agriculture

18%

Figure 23: Sector wise electricity consumption in India
(MOSPI 2015)
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Institutional structure of
government bodies
There are five ministries of Central government with respect to energy sources (Figure 24). The
ministries are the main policy making bodies in the respective sectors, with direct and indirect
influence from State governments. Specifically in context of energy, it is one of the top priority
sectors for the government. The ministries of coal, power, and renewable energy have been merged
recently for better co-ordination and planning.
The regulatory bodies in India are also planned as per energy source and they come under direct
governance of respective ministries along with the PSUs (central government owned utilities) in the

Niti Aayog

respective areas.

Government
of India

Ministry of Power

•
•
•

Central Electricity Authority
Bureau of Energy Efficiency
Six Public Service Utilities

Ministry of
Petroleum and
Natural Gas

•
•
•

Director General of Hydrocarbon
Petroleum Planning and Analysis Cell
Fifteen Public Service Utilities

•
•
•

Indian Renewable Energy Development
Agency
Solar Energy Corp. of India
Various Reseach Institutes

Ministry of Coal

•

Three Public Service Utilities

Department of
Atomic Energy

•
•
•

Atomic Energy Regulatory Board
Various Research institutes
Five Public Service Utilities

Ministry of New
and Renewable
Energy

Figure 24: Relevant Institutional framework for the focal areas in India
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Agro industry facing climate
change impacts
Agriculture is the backbone of Indian Economy

the world for the production of grains, pulses,

~65 per cent of Indian population being

fruits, vegetables, spices, and dairy products.

engaged directly in agricultural activities and

India also is the second largest producer of

contribution of around 13.9 per cent in GDP

fish and the second largest producer of fresh

by agriculture and allied sectors (Including

water fish in the world. The recent times have

agriculture, livestock, forestry, and fishery sub

seen improvement in country level supply

sectors) (Ministry of Agriculture 2013–14). The

chain and services in agri-food value chain.

sector is quite diverse and India stands as a

This includes electricity supply, irrigation

leading producer in several products (Figure

facilities, and access to finance.

with

25). India is one of the biggest producers in

Punjab and Haryana
were the key states
of green revolution.
Punjab is one of the
largest producers of
food grains

Uttar PradeshLargest producer
of wheat (30.00
million tonnes)
AssamLargest
producer of
tea

Gujarat- Largest
producer of
cotton (~12.5
million bales)

West BengalLargest
producer of
rice(15.80
million tonnes)

MaharashtraLargest producer
of jowar, tobacco
and safflower

Madhya PradeshLargest producer
of soybean,
pulses, linseed

Karnataka- Largest
producer of
sunflower seed,
maize, ragi, coffee
and cardamom

Figure 25: Key agricultural states and their contributions (IBEF 2015)

PAGE 57

Despite these improvements, the agriculture

the market prices are mostly governed by

sector has seen slower growth and is affected

the traders and middlemen for most of the

by its susceptibility to climate change and

items. This has led to a significant increase in

changing social pattern impacting the yields.

the number of distressed farmers all over the

It is observed that currently

~60 per cent of

country.

the net sown area in India is highly vulnerable

One of the significant impacts that are

as it lacks proper irrigation facilities and is

seen is the increasing water table and that

rain-fed and rain dependent, typically under-

large population is still dependent on diesel

invested. There are increasing complexities

generators for water pumping as a backup

and higher vulnerability of food security as

for interrupted electricity supply in the farms.

well due to these issues for entire sector.

The Center for Study of Science, Technology

Majority of farmers in India belong to small

and Policy (C-STEP) has estimated that

and marginal landholders. These farmers

approximately 9 million of diesel pumps are

are at the suffering end of climate change

in use in India for irrigation purposes. Another

impacts, resulting in fluctuating productivity,

major concern for the country is with respect

pest

cyclones.

to lack of storage facility at farmers’ disposal.

Besides these, meagre prices of produce,

Though India is second largest producer of

lack of market linkages, proper storage and

fruits and vegetables, around 18 per cent of the

processing facilities, especially for perishable

produce (~INR 133 billion) is wasted annually

invasion,

droughts,

and

items such as fruits and vegetables, are also

due to lack of cold storages, refrigerated

significant concerns for them which have

transport and processing facilities (Emerson

complicated the matter more. The returns

Climate

for farmers are also not guaranteed since

prices, and sale.

Technologies)

inaffecting

quality,

Major concerns in agri-food value chain in India

Post-harvest

Production

•

Small land holdings

•

Diesel generators for
pumping and black
market for diesel
purchase

•

•

•

Lack of storage
facilities

Non-timing of
electricity for
irrigation purposes
Climate change
impacting yields
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Processing

•

Decaying items due
to improper storage

Retailing

•

Unhygienic
conditions except of
bigger retail markets

•

Limited market
access especially for
farmers

•

Poor handling
during loading and
unloading at market
points

Policy arrangements and other initiatives
dominant

of Agriculture Marketing, Integrated Scheme

concern sector in India. To ensure its security

of Agriculture Cooperation and Secretariat

and have more sorted action plan, the

Economic Service; and one State Plan Scheme

government re-organized 51 policies under

viz. Rashtriya Krishi Vikas Yojana (refer to

five national missions viz. National Food

Figure 26 for other related initiatives).

Security

Integrated

Electricity supply to the agriculture sector in

Development of Horticulture, National Mission

India is heavily subsidized. In order to control

on Oil Seeds and Oil Palm, National Mission on

the subsidy provision on both electricity and

Sustainable Agriculture, and National Mission

diesel as well as for cleaner and healthier

for Agriculture Extension and Technology; and

environment in the field areas, the Ministry of

five central sector schemes viz. National Crop

New and Renewable Energy, Government of

Insurance Programme, Integrated Scheme on

India is promoting solar water pumps.

Agricultural

remains

Mission,

the

most

Mission

for

Agri-Census & Statistics, Integrated Scheme
Regional Rural Bank Credit
Refinance Fund

2015

Pradhan Mantri Krishi

and marginal farmers

This scheme aims towards
irrigation infrastructure, to

initiative with specific focus
on short-term loans to small

Sinchai Yojana (PMKSY)
providing access to

This is a US$ 2.1 billion

2015

2015

all farms in the country

Paramparagat Krishi Vikas
Yojana (PKVY)
This scheme aims at promotion
of organic farming. A total
of INR 300 crores have been

Pulses village
This initiative aims at
promoting 60,000 villages

allocated in year 2015–16

2011

to improve productivity and
market linkages for pulses

2006

Integrated Scheme of
Oilseeds, Pulses, Oil palm
and Maize (ISOPOM)
This scheme was launched to
promote crop diversification
and flexibility

Other Initiatives
100 per cent FDI is allowed under automatic route in
Foreign Direct Investment (FDI)

storage and ware housing, including cold storages and
development of seeds

Incentivizing Agricultural
Research

Under National Budget 2015–16, expanding R&D in the
agricultural sector to improve its productivity by enhancing
crop yields has been incorporated

Figure 26: Favourable policies for encouraging in growth of agriculture sector (IBEF 2015)
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Similar restructuring was also undertaken

Mission, National Plan for Fisheries and Dairies

by Department of Animal Husbandry, Dairy

respectively (Ministry of Agriculture 2013–14).

and Husbandry, to launch National Livestock
General barriers in improvement of agri-food value chain in India
Behavioural and
organizational barriers

4
3

Market failure

Political and
structural barriers

2

Information barriers

2

Economic and
financial barriers

4

Energy issues

4
Unimportant

Average

Important

Possible areas of interventions
The agriculture sector has been the prime
victim of climate change in India and has been

Some of the identified interventions are:

affecting many farmers’ lives. Since it has been

Storage and processing units

mostly a provincial occupation carried out by

Cold storage facilties are important to save

poor population of the country, interventions

the food wastage and invested energy. The

in the improving productivity throughout the

same can be very well enhanced through RE

supply chain could significantly improve the

power. R&D at a different scale in RE powered

livelihood opportunities of these people, in

cold storage has clearly proved that it not only

a much healthier manner. Renewable energy

saves the farmer’s produce but can very well

sources such as solar and biomass can be

take care of the fuels/electricity cost, improve

very well used for multiple applications in this

farmers’ returns and take care of agri-waste.

regard, provided appropriate and customized

One such example is the biomass-powered

technology solutions are developed, such as

cold storage installed in Sitapur district of

solar dryers, solar irrigation, biogas plants,

the state of Uttar Pradesh in India, which is

etc.

running successfully.

PAGE 60

Solar pump based Irrigation

Provision of forward and

Solar-powered pumps are a promising solution

backward market linkages

in this context that has been providing access

Provision of proper market linkage is very

to water in dry areas as well as to those areas

important for the sustainable operation of the

where power shortage is existing. Due to a

sector. The fact that large part of the sector

successful programme by Government of

currently comes under unorganized category,

India, solar pumps have been taken as positive

warrants focussed and systematic efforts

option

towards transparent and fair value chain
for the entire sector. Systematic design and
implementation at policy level is also required
to enhance development of self-employment
and entrepreneurial opportunities in the value
chain.

Possible technological interventions

Production

Solar water pumps, solar
cooling for immediate
storage (milk, fruits)

Post-harvest

Processing

Solar dryers, renewable energy powered
cold storage for agri-produce / fruits/fishes,
solar thermal systems for milk pasteurization

Retailing

Solar cooling and
refrigeration, mobile
refrigerated units

Mismanaged urban transport
India is a large country and approximately

the use of cars and two-wheelers, which

50 Indian cities comprise population above

dominate the road, have seen a rapid rise in

1 million each. Transportation sector, in

all cities at

each of these cities, remain the highest air

transport remains limited and inadequate, thus

polluters, consuming maximum fuel during

crowded. The service also gets crippled by

transportation and traffic jams. The alarming

non-uniform timings. Non-motorized modes,

rate of spatial increase of these areas is not

such as walking and cycling are becoming

only causing pressure on land and other allied

less popular, especially in the bigger cities.

resources, but has also led to increase in the

Intermediate Public Transport mode, mostly

number of vehicles, mostly private.

three wheelers such as auto rickshaws, cycle-

The present urban transport scenario in

rickshaws in India are quite popular, filling

Indian cities, in general, is quite unsustainable;

the spatial gap and the vehicle demand. With

~9

per cent per annum. Public
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changing lifestyle and expanding urban areas,
more number of people are shifting towards
privatized commutation, adding to the road
congestion and other related issues.
The transport sector leads in consumption of
petrol (99.6 per cent) and diesel (70 per cent).
Two-wheelers, with more numbers, remain
to be the maximum consumer of petrol,

Three-wheelers

followed by private cars and three-wheelers

3.92%

(Figure 27). In case of diesel, trucks and buses
dominate the consumption followed by threewheelers, private cars and utility vehicles.
Since 1993, with introduction of three gas
filling stations, some cities in the country

Four-wheelers

15.41%

have adopted conversion from liquid fuels to
gas fuel source through compressed natural
gas (CNG). These changes are seen in many
private vehicles, auto rickshaws and buses.

Two-wheelers

Bus

68.21%

1.07%

Over the years, the conversion to CNG did
help in improving the air pollution situation,
however, with ever increasing numbers of
privately-owned vehicles, the CO₂ reduction
has reduced the air pollution.
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Heavy Duty
Trucks

Light Duty
Trucks

8.64%

Figure 27: Shares of registered vehicles in 2010
(Urbanemissionsinfo 2010)

2.76%

A growing demand of passenger and public

of both, fatalities and injuries (Figure 28).

transport has led to more air pollution and

Owing to the increasing vehicular fleet,

greenhouse gas (GHG) emissions. Study by

mis-managed traffic in many parts and

the Central Pollution Control Board of India

uncontrollable driving, road accidents have

(CPCB) of six major cities revealed that 30

become quite a major concern in the country,

per cent of the air pollution in the selected

especially in the mega cities. Two-wheelers

cities is either due to directly from vehicle

and trucks have been most accident prone.

exhaust or indirectly via the re-suspension

The Government of India has given huge

of dust on roads due to vehicular movement.

importance to improving urban infrastructure

This pollution is mostly due to increasing

and urban-rural connectivity, thus a large

consumption that is caused due to various

share of the national budget is kept a side

factors, such as lack of vehicle fuel standards,

for improving road and highway facilities,

badly maintained roads and less efficient public

which remains the most common commuting

transport vehicles, lack of transportation and

mode. However, in many cases, the quality

urban planning, adulterated fuel, aging fleet,

of road still remains weak. Also, many places

and freight movement (Urbanemissionsinfo

have seen horizontal expansion of the road

2010).

space by compromising with the roadside

Another major factor that is seen quite

vegetation. Lack of parking spaces in the

significantly on the Indian roads are the road

open market areas and outside the malls are

accidents that have seen significant numbers

another problem area.

600,000

500,000

400,000

300,000

200,000

100,000

2002

2003

2004

2005

2006

Total no. of accidents

2007

2008

2009

2010

Total no. of people killed

Total no. of people injured
Figure 28: Summary of road accidents (Urbanemissionsinfo 2010)
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2011

Commutation modes, such as metro system,

alone agency for planning and managing

Bus Rapid Transit (BRT) have been introduced

urban transport, the subject is addressed

in some states but their success has varied

by various organizations and agencies at

from city to city. For instance, Delhi & NCR

various levels in the city, State and Central

(National Capital Region) has a successfully

governments.

running metro system but BRT has not worked

getting priority in the government’s agenda, it

for buses, unlike in Ahmedabad city, Gujarat,

saw slower translation into action, unlike what

where the latter has been a successful project.

it deserved.

Policy arrangements and
other initiatives
Historically, urban transport in India has not
been categorized as a subject under any of the
three levels of the Government (Central, State
and Local). Due to the absence of any stand-

•

Source of funding for cities to
upgrade

•

Support to improve both road
and rail-based mass rapid transit
(MRT) facilities

despite

to urban transport in Indian cities, several
initiatives have also been taken by many cities
and states in India, for improving mobility.
However, most of these initiatives are in the
sporadic manner and limited at the single city
level from local government bodies (refer to
Figure 29 for related supporting policies).

Sustainable Urban
Transport Project
•

Joint initiative between
Government of India and
GEF

•

Main focus of
demonstration projects as
well as capacity building
at city level

National Urban Transport
Policy

2008

2006

•

Encouragement of greater use
of public transport and nonmotorized modes

•

Main focus on equitable allocation
of road space with people and
vehicles

Other Initiatives

Emission norms

•

Increasingly stringent norms (Currently Bharat IV)

•

Improving quality of fuels

Figure 29: Relevant supporting policies for sustainable urban transport in India
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its

Although there are many issues related

2009-15

Jawaharlal Nehru National
Urban Renewal Mission
(JNNURM))

Unfortunately,

While numerous large cities like New Delhi,

to note that most of the initiatives in larger

Mumbai, Bengaluru, and Ahmedabad have

cities are in a fragmented and sporadic

initiated some steps towards sustainable

manner with apparently lack of any cohesive

urban transport system, most of the smaller

policy for sustainable urban transport. India

cities have not yet implemented any policies

needs to develop complete policy roadmap

or measures related to urban transport,

and strategies to achieve sustainable urban

due to various reasons. It is also important

transport.

Possible areas of intervention
National Urban Transport Policy of 2014, an

parking issues. Modes like metro, local trains

ambitious policy, does hold many positive

could be improved in this case and commuters

aspects in terms of developing a sustainable

could easily reach the station through their

transport system. In addition to it, other

easily availed mode.

possible

Fuel efficient transport system

interventions

to

strengthen

the

planned as well as existing system are listed
below:

Efficient fuel transportation is important and
a must need for the Indian roads that are

Open traffic information for

already very congested. This stands most

better demand management

significant for the Heavy Duty Vehicles (HDVs)

Since India is one of the fastest growing
locations for telecommunication sector, traffic
management through intervention of ICT
holds significant potential in traffic planning
and management. Despite the advancement
in this field, it remains untapped for the
benefit of transport sector. Use of ICT has
significant potential in transport management
and reducing the GHG emissions.

that includes commercial vehicles, buses
and trucks, which although comprise a small
component of road load but are the guzzlers
of diesel, i.e., commercial vehicles and buses.
Although together they comprise only 8 per
cent of the total vehicle fleet in India but
consume about 40 per cent of the total diesel
used in the country and contribute to 70 per
cent of the total carbon dioxide emissions
from the transport sector.

Multi-modal transport system
With long travels and decent road space in
the urban cities, multi-modal transport could
actually help in traffic management in parts,
through taking off partly road load as well as
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Recommended areas of intervention for sustainable urban transport

Use of low carbon technologies

Mobility planning

Integrated land use planning

+++

Infrastructure development

++

Transit-oriented development

++

Demand management

++

+++

Natural gas-run vehicles
Use of renewable energy sources as

++

fuels
Increased usage of fuel efficient vehicle
(including electric vehicles)

Efficiency improvement

+++

Mode shift

Vehicular fuel efficiency

++ +

Improved inspection and

++

maintenance

Public transport (Bus Rapid Transit,
Mass Rapid Transit, etc.)

+++

Non-Motorized Transit

+++
+++

IT enabled transport information

+ Less important

++ Average

+++ Important

Slowly pacing up towards
efficient buildings
With cities growing rapidly, both horizontally

is about three times more than that of the

and vertically, coupled with changing lifestyle

commercial buildings. One of the reasons

and increasing affordability, the demand of

for this is that the built-up area of residential

electricity is expected to see a major rise

buildings is about seven times more than that

in coming times. This has also given way

of commercial buildings [Indo-Swiss Building

to development of buildings infrastructure

Energy

business in India. As per the report of the

booming business sector is raising serious

Central

the

concerns related to urban agglomeration,

residential sector consumes 21 per cent of

intensive resource use, pollution and waste

the total electricity generated in India, which

mismanagement.

Electricity

Authority
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(CEA),

Efficiency

Project

(BEEP)].

This

Within the residential sector, 45 per cent of

motivated the Government of India to develop

electricity is used for space cooling and thermal

sustainable cities. Thus, Smart Cities Mission

comfort using air conditioners, and fans. The

aims to drive economic growth and improve

residential and commercial sectors currently

the quality of life of people by enabling local

account for 29 per cent of the total electricity

area development and harnessing technology,

consumption in India. Energy efficiency in

especially technology that leads to “Smart”

buildings is, therefore, important especially

outcomes. This also includes slum areas

for an energy starved country like India. In

around the cities and illegal urban settlements.

general, basic lighting and fan constitute for

Policy arrangements and
other initiatives

most of the power consumption in India. This
is mostly because of the tropical conditions
of the country. While the consumption of fan
is seen throughout the year in the southern
states, it is restricted to summer months in the
north. Buildings, in all sectors, consume a lot
of energy mainly for the heating, cooling and
lighting applications.
With

The

Government

has

recognized

the

importance of sector from energy perspective
and lot of initiatives has been initiated since last
decade (refer to Figure 30). In addition to this,
the Government has facilitated development
of green building rating systems. About 70 per

government’s

towards

cent of the building stock expected by 2030

adopting clean energy measures and energy

is yet to be constructed. Many Indian states

efficient

buildings

are currently in the process of adopting the

designed have actually come up and are

ECBC into state laws. The code, drafted under

performing

these

the Energy Conservation Act, 2001, seeks to

buildings are commercial or governmental in

reduce energy consumption of commercial

nature. Interest in the residential consumers

buildings by 30 to 40 per cent through

is slowly gaining sight of this concept. At

adopting various designs. In India, initiatives

individual

have

like GRIHA (Green Buildings Rating System

actually come up in cities like Delhi and

India), Indian Green Building Council (IGBC),

Bengaluru where efficient lighting systems is

Small Versatile Affordable (SVA), voluntary

coupled through Solar Photovoltaic (PV).

building rating systems, are a step forward in

Growing

cities

the energy positive buildings scenario, and

and increasing pressure on resources has

the implementation needs to be expedited

buildings,

commitment
handful

successfully.

household

concern

of

of

Most

levels,

of

some

expanding
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at the same pace. Development of Solar

next five years through renewable energy and

Cities Programme has been rolled out by the

energy efficiency measures in all the energy

Government of India to reduce the energy

intensive sectors.

demand to a minimum of 10 per cent in the

Smart Cities Mission
•

Pan-city initiative in which
at least one smart solution is
applied
Develop areas step by stepthree models of area based
development–retrofitting,
redevelopment and greenfield.

2015
•

The Bachat Lamp
Yojana(BLY)
Innovative business model
to sell compact fluorescent
lamps (CFLs) to households
at the same price as that of
incandescent lamps. The the
business model has become
non-viable due to sharp
decline in carbon credits

2011

Land Act of Bhutan
•

2009

National Housing and
Habitat Policy

•

2007

To provide refinance
assistance to Housing Finance
Companies (HFCs) in respect
of their direct lending up to
INR 50 lakhs to individuals for
purchase/construction of new
energy efficient housing units
in urban areas
Total funding availability of
USD 2.16 million

Integrated Energy Policy

2006

Policy aimed at development
of sustainable and affordable
habitat in the country

•

•

First document from Planning
Commission of India to forecast
energy demand in all major
sectors
Buildings sector acknowledged as
important sector

Other Initiatives
MNRE’s programme assists Urban Local Bodies in:
•

Developing a master plan for enhancing renewable energy
and energy efficiency options in the city

Development of Solar Cities

•

Institutional set-up for the implementation of the master plan

•

Awareness generation and capacity building activities.

The programme’s goal is to reduce minimum of 10 per cent in
projected demand of energy at the end of five years, through
energy efficiency measures and increasing supply from renewable
energy sources.
The Government of India is promoting the grid connected
Solar Rooftop PV Initiative

rooftop solar PV systems in urban areas as a measure to reduce
the residential electricity loads.

Figure 30: Relevant supporting policies for sustainable urban transport in India
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Possible areas of
interventions

metering, in upcoming buildings and the

There is certainly increasing awareness about

technologies could lead to wider adoption of

the impact of the residential sector on the

the technologies and cumulatively contribute

entire energy scenario and the importance of

to lesser energy needs.

existing ones can help in reducing the
energy

reducing energy requirements and sustainable

consumption.

Subsidizing

these

Capacity building of the

housing.

consumers

Subsidizing smart technology

While the government, through its dedicated

The initiative of smart cities is a big ticket

bodies,

opportunity

to

information on the schemes through various

contribute to the development of energy

modes, a wider outreach programme for

neutral or positive buildings. Success of

consumer awareness is required through

commercial

local approaches and apprise them on these

for

clean

buildings

energy

has

sector

proven

that

is

working

to

propagate

the

similar initiatives in residential buildings are

technologies,

achievable. Incorporation of clean energy

initiatives. to promote these. This approach

technologies, such as solar water heater,

could ensure better participation from the

solar PV, efficient lighting and 5-star-rated

consumers and faster adoption of these

appliances geothermal cooling and smart

initiatives.

existing

programme

Recommended priority interventions for energy positive buildings in India

•
•

•
•

Subsidies
Loans:
» Retrofitting
» New building
» Upgrading systems
Funding R&D
Tax Rebates:
» Floor Area Ratio

01

Policy

Technical

Financial
•
•
•
•

Advisory
Capacity building
Technology
development
Local monitoring

02

•
•

•

Guidelines
Introduction of
Renewable Portfolio
Standard (RPS)
Public competitive
bidding for developing
smart cities

03
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and

nepal
Country Pr
Total Land Area

147, 181 km

Land Area Under
Forest Cover

17%

Land Area Under
Agriculture

70.1%

Total Population (2015)

29, 128, 501

Climate and
Typography

Change with altitude, the country has eight climate zones tropical to
prepactual snow

Major Cities

Kathmandu, Pokhara, Lalitpur, Bharatpur, Biratnagar, Nepalgunj, Birganj,
Butwal, Itahari and Dharan

Major Occupation
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Agriculture

Energy profile
Because of rich river systems and the

products are imported, from all over India.

mountains, large scale power generation, is

Traditional

dominated by hydropower, accounting for

consumption by the residential sector; mostly

92 per cent of power generation. However,

for meeting their cooking needs.

despite huge hydro potential only about 1 per

The level of electrification in the country is

cent is being utilized. Other than this, thermal

limited, with only 76 per cent people having

power and solar power generation also

access to grid power by 2014. In spite of the

contributes, in small amount, to the country’s

grid access, load shedding up to 12 hours or

electricity profile (Figure 31). The entire coal is

sometimes even more has been observed in

imported from India. Low grade lignite coal is

the peak dry season months of January to

also mined in Nepal and used mostly by brick

April in recent years. This deficit is somewhat

industries.

met through captive generation using diesel

The level of electrification in the country is

and petrol generators. The country is in a dire

limited with only 76 per cent people having

need for alternatives to generate energy for

access to grid power by 2014. In terms of

both its energy security as well as reducing

energy consumption, residential sector has

the dependence on imports from India and

highest energy needs, including their lighting

other countries. As of now, there is no concrete

and cooking demands. This is followed by

plan in place to cater to the increasing energy

industrial and transportation sector (Figure

demand of the country.

biomass

dominates

energy

32). To support these activities, petroleum

Solar

0.1 MW
Total Hydro Grid
Connected

473,394 MW

Total Hydro
Isolated

4,536 MW

Total Hydro
Isolated(IPPP)

230,589 MW

Total Hydro

708,519 MW
Thermal

53,41 MW

Figure 31: Electricity generation profile of Nepal in 2013 (Energypedia 2015)
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Agriculture
Commercial
Transport

4%

1%

Others

0.03%

7%

Industrial

8%

Residential
Residential

80%

80%

Figure 32: Energy Consumption on the basis of fuel type (NEEP 2013)

Nepal

boasts

of

technical

hydropower

reduce the dependence on unclean fuels and

potential of 42,000 MW, out of which only

imports. Abundance of biomass resources,

1.4 per cent is being utilized (Low-Carbon

average solar radiation of 3.6–6.2 kWh/m2/

South Asia: Nepal 2014). The major hindrance

day and sun for 300 days of the year, 473 MW

in utilizing hydropower potential has been

of small hydropower plants, speaks of huge

the country’s political instability. Alternative

potential of renewable energy sources that

sources of energy are being explored to

have been left untapped.

Institutional support for the
focal areas
These

sectors

are

mandated

the

of local bodies managing at the State

Government of Nepal and activities are carried

and District Level. Many multilaterals and

out by a dedicated group of Departments

international agencies provide support to the

under Ministries. There is also a vast network

development in Nepal (Figure 33).
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under

Government
of Nepal

Ministry of Energy

Department of Electricity

Ministry of Science,
Technology and
Environment

Alternative Energy Promotion Centre

•
•
•

Post-harvest Management Directorate
Agri-business Promotion and Marketing
Development Directorate
Directorate of Agricultural Training
Directorate of Fisheries Development
Department of Livestock Services

Ministry of
Physical
Infrastructure
and Transport

•
•

Department of Transport Management
Department of Roads

Ministry
of Urban
Development

Department of Urban Development and
Building Construction

Ministry of
Agriculture
Development

Ministry of
Irrigation

Other
Departments

•
•

Department of Irrigation

•
•

Water and Energy Commisssion
Secretariat
Nepal Electricity Authority

Figure 33: Relevant Institutional framework for the focal areas in Nepal
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Provincial practices holding back
agricultural productivity
About 70 per cent of the population in Nepal

Cultivation of maize, rice, barley, and other

is engaged in the agriculture sector (USAID

products such as ginger, tea, etc., is observed

2015). Even then Nepal struggles to generate

in the country, mostly rain-fed or dependent

adequate supply of food ensuring food

on irrigation. Farmers also manage livestock

security for all. Indigenous farming practices

at the same time, for interconnected reasons

and limited access for farmers in terms of

such as milk, meat, eggs, manure, fuel, and

better seed quality, new technologies, and

draught animal power. Livestock production

market opportunities, have resulted in slow

and management holds a huge potential

growth for the sector in the country. Due

in terms of both food security as well as

to decline of agricultural production, rural

developing a market for it. Although private

economies suffer and there is an increase in

sector has initiated investments in sub-sectors

urban migration as well as unavailability of

like dairy and poultry, but it is still mostly

food. Subsistence farming is practised in the

scattered in terms of investment and a fruitful

country, leading to meagre gain in productivity

market from the business perspective.

for farmers.
Major concerns in agri-food value chain in India

Post-harvest

Production

•

Inadequate irrigation
system in terms of
both availability of
water and energy
efficient irrigation
practices

•

•

Lack of availability
of better quality
agricultural inputs
such as seeds and
fertilizers

•

•

Lack of
mechanization on
farms and availability
of basic technology
to increase the crop
productivity

Prevalence of
inadequate
methods and
practices for
post-harvest
management
Lack of active
participation
observed from
the government’s
side for
disseminating new
technologies as
well as indulging in
capacity building
and awareness
activities
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Processing

•

•

Absence of
adequate facilities
for processing and
preservation all over
the country
Absence of
adequate
government support
for research and
development

Retailing

•

Lack of access to
market

•

Lack of awareness
from the farmer’s
end

prevalent; thereby, reducing the commercial

Policy arrangements and
other initiatives

output from a farmland as the available land to

Even

farmers is fragmented. One of the core issues

employable option for Nepal’s population,

is poor and obsolete irrigation infrastructure

hardly 3 per cent of the annual budget is

and inefficient utilization of water from the

allocated to it. Of which the larger portion

available canal system. Only 28 per cent of

is consumed in providing price subsidies

the 4.21 million ha of land is irrigable (The

for agricultural inputs such as fertilizers.

World Bank 2014). The weak institutional and

Subsidies need to be reviewed and rather be

government support has further worsened

used for farm level infrastructure, technology,

the situation for the farmers. Irrigation in

etc., keeping in mind the small-land holding

the country is mostly dependent on rains as

farmers and should culminate into a cost-

they supply to the small streams of rivers

benefit opportunity for the economy of

and the major river systems of the country

the country. It could also be utilized in

remain untapped for utilization for irrigation.

encouraging small agri-business models that

Other areas of concern in the sector includes

can prove to be beneficial for the small scale

low quality seeds and fertilizers, water-

farmers. There are other policies and schemes

use efficiency, dissemination of advanced

that have been introduced over last few years,

machinery and technology as well as lack of

but have not been implemented properly.

There are many issues faced by the agriculture
sector in the country. Subsistence farming is

access to marketing and advisory services for
enhancement of the agri-food value chain in
the country.

though

agriculture

is

the

major

There is a limited institutional and financial
capacity of the Government of Nepal to
implement these policies, which are mostly
left unattended to post-introduction (refer
to Figure 33 for related policies). There are
very limited human and financial resources,
thus hindering the progress of the agricultural
sector.
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2010

Dairy Development Policy
To increase production of milk in
rural areas, transportation, and
processing and also to make the

2007

Agricultural Development
Strategy
To prepare a strategy and roadmap
for agricultural development in
Nepal based on the past and current
performance of the sector

milk products more commercial
and competitive

National Agriculture
Policy
To develop a competitive
market by utilizing local
agricultural potentialities and
support with appropriate
technology, infrastructure and
market creation

2006

For enhancing food
security, the policy aims
to develop competitive
agro-products and create
a strong internal market

2004

National Fertilizer Policy
To ensure supply of good quality
of fertilizers and making the
fertilizer distribution system
transparent

Agri-Business
Promotion Policy

2003

Irrigation Policy
To develop institutional
capacity building for
sustainable utilization of the
existing water resources

2002
2000

National Seed Policy
To promote production, processing
and testing of high quality seeds

Figure 34: Agriculture-based Policies and Schemes in Nepal

General barriers in improvement of agri-food value chain in India
Behavioural and
organizational barriers

4
5

Market failure

Political and
structural barriers

3

4

Information barriers

4

Economic and
financial barriers

4

Energy issues

4
Unimportant
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Average

Important

Possible areas of
intervention

should be encouraged to advance the market

The major lacuna in the country has been the

Better utilization of available

mechanisms, which seems to be less effective
currently in the country.

huge gap between policy formulation and its
implementation status. But the agriculture

water resources

sector in Nepal presents challenges as well as

Irrigation infrastructure needs to be structured

opportunities.

in a better way to utilize the existing water
resources, to enhance crop productivity. It

Development of institutional

is important to carry out an extensive study

capacity and infrastructure

to identify the irrigation requirements of the

The development of institutional capacity for
promoting agricultural growth in the country
is a crucial point that it needs to adhere to.

farmers, which can further be constituted
by investment in the sector and better
management practices.

There are many government institutions and

Awareness and ease of access

organizations in Nepal working in the sector,

for farmers

but it needs to further develop into a better
equipped; financially and technically capable
structure, to support the expected growth
in the sector. Agricultural infrastructure in
terms of strengthening the research activities
and market extension need to be expedited
for better productivity in the sector. There
is a huge scope for PPP in the infrastructure
development of Nepal.

Capacity building and creating awareness
among the farmers would result in absorption
of better technology, services and marketdriven practices. It is important to first and
foremost develop credibility of policies and
schemes introduced by the government. By
improving the evaluation, assessment and
monitoring mechanism, the implementation
would be possible. Followed by ease of access

Creation of a strong

to loans and financial services to the farmers

internal market

would further the growth in this sector.

In order to match the food demand in the
country, it is essential to create a market
for agro-products, dairy and other related
products. It is important to create agribusiness

models

to

support

small-land

holding farmers by linking their produce to
a market to provide them with a good price
for their produce. The agricultural enterprises
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Possible technological interventions

Post-harvest

Production

•
•
•

Processing

Solar powered water

•

Solar cooling and refrigeration

pumping

•

Efficient drying

Efficient machinery/

Retailing

•

Improved efficient
infrastructure

•

Efficient market

maintenance

information through

Low-pressure,

modern ICTs

efficient irrigation

•

Capacity building
for farmers, traders,
etc., to improve
understanding of
value

•

Access to finance for
commercialization

Need for channelization of urban
transport growth
Nepal is amongst the fastest urbanizing

Public vehicles growth has been rather slow

countries in Asia. It has the highest motorization

in comparison to the increasing demand. The

rate of 14 per cent and is expected to reach

rate of development of infrastructure and road

14 million by 2030 (Khanal). This growth has

connectivity is unable to match the growing

been mostly need-based.

number of vehicles. There is also a significant

In terms of vehicular composition of the country,

number of non-motorized vehicles plying

privately-owned motorized vehicles dominate

on the roads, such as cycles and rickshaws,

the sector (Figure 35). Their count has also

which are used mainly in the Southern plains

increased manifold in the last few years. The

and are significant contributors to road jams

registration of vehicles has increased multiple

and traffic. Lack of record of such vehicles

times in the last few years, approximately

does make it difficult for the Government

two million vehicles got registered in the FY

to keep track of the road movement as

2014–15, most seen in the category of private

well as becoming highly susceptible to

vehicles. One of the direct impacts of increase

road accidents. Road safety is a key issue

in the number of vehicles is rapid increase in

and as many as 130 serious and over 1,000

motor fuel (diesel and petrol). From 2008 to

minor accidents are reported everyday in

2013, annual diesel consumption increased

Kathmandu (The World Bank 2013).

by 2.36 times to 716,747 KL (UNCRD 2014).
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public transport system to reduce congestion

Others

0.37%

in urban areas and to utilize electricity and
other alternative sources of energy to reduce

Bus/ Mini/
Truck/ Tempo

3%

Heavy Duty
Vehicles

cost of imported fuels on the economy of
the country. Also, the major reason behind

10%

exponential

Car, Jeep,
Van

increase

of

privately–owned

vehicles is due to the absence of

9%

lack of

data of vehicle sales, unavailability of fuel
consumption

data,

and

dependence

of

automotive fuel economy of Nepal on Indian
standards/policies, are the broader challenges

Motorbike

78%

for the vehicle segment of Nepal.

Figure 35: Registered Vehicles Composition in
Nepal (Khanal)

Considering the fuel type in the energy sector,
high speed diesel holds 67 per cent share of
the total fuel consumption in the transport
sector.

Therefore,

GHG

emissions

are

significantly high in this sector. It also creates
a huge potential for the emission reduction.
There are National Vehicle Emission Standard
(2012) and National Ambient Air Quality
System (NAAQS) 2012, to monitor emission
standards. The three major priority sectors for
the government is to build rural roads, better

Policy arrangements and
other initiatives
Policies

in

the

transport

sector

for

infrastructure development, reduction in GHG
emissions, introduction of better transport
management practices, have largely been on
paper, but implementability is mostly lacking
in the country (Figure 36). That is due to the
geo-physical structure, low technical capacity
and weak economic condition of the country.
The development of road network and
building rural roads has a mention in mostly
all the national plans including the three-year
Interim Plan 2007–10.

Priority Investment Plan
To plan development and
management of strategic
roads, including institutional
development requirements

2011-17
2007-16

Road Transport Policy
To increase the road access and
improve transportation infrastructure

2001

1997

Kathmandu Sustainable
Urban Transport Project
To reduce use of private
vehicles and improve traffic
management and traffic safety
by providing pedestrian zones

National Strategy of Rural
Infrastructure Development
To develop rural roads and their
maintenance

Figure 36: Policies, Plans and Projects for Development of Transport Sector in Nepal
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Possible areas of interventions
The

current

transport

sector,

like

other

countries is mostly need-based with all
possible

commutation

modes.

Transport

as Bus Rapid Transit (BRT) and Mass Rapid
Transit (MRT).

infrastructure is the key priority area for the

Developing an integrated urban

Government of Nepal. The investment in the

transport management system

sector is focussed on development of rural

It is important to integrate each mode of

road network and transport management

transport in a flexible manner and provide

in the urban centers. There are many areas

ease of access to passengers. It is essential to

in the sector that require spotlight from the

attain amalgamation at the level of physical

government as well as private enterprises.

infrastructure

Attract investment for transport
infrastructure

(land-use

and

transport

coordination), service operation (coordinated
scheduling and fare integration), intermodal
and network coordination and regulatory

Rural-urban migration combined with lack of

incorporation. The issues to be addressed by

planned infrastructure and development has

this planned component consist of: transit

created a very crucial position of management

oriented development, introduction of better

of the transport sector in Nepal. Already

and competitive public transport, vehicular

existing low quality transport network has

efficiency, and higher mode share of public

proved to be the biggest bottleneck for the

transport and non-motorized transport.

daily commuters as well as other economic

Improving the institutional

activities. As the infrastructure is inadequate

capacity of the country

for the growing population, investment in the
road network is highly critical at this juncture.
It can be followed by more intricate public
transport network for urban centers such
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Institutional capacity of transport sector in
Nepal needs to be significantly enhanced. It
is important to undertake implementation of

the plans and policies in an expedited manner

to meet its energy demand in the sector.

to respond to the upcoming challenges in

Growing oil prices have also burdened the

the sector.

The issues to be addressed by

Government to increase the amount of subsidy

this strategic component include: public

being provided. It has further impacted

transport regulation; data base and research;

the foreign reserves of the country, thereby

organizational

there

posing a serious concern to focus on usage

are existing PPP instruments in the urban

of alternative fuels. Running the vehicles on

transport sector. But incentivizing the private

electricity could be a beneficial option for

sectors on the existing business models needs

Nepal owing to a huge hydropower potential

to be carried out.

of 4,000 MW, currently of which only 1.4 per

Hydro power for electric

cent is being tapped and utilized.

vehicles

Hydropower plants in the country are of run-

coordination.

Also,

of-the-river type which has a low grid load

Nepal’s transport sector consumes a variety
of petroleum products, which are mostly
imported. Transport sector is completely
dependent on fossil fuels imported from India

factor, leading to wastage during off peak
hours. This unused electricity could be used
for charging batteries that can be used by the
electrically-run vehicles (Cyberlibrary).

Recommended areas of intervention for sustainable urban transport

Use of low carbon technologies

Mobility planning

Integrated land use planning

+++

Natural gas-run vehicles

++

Transit-oriented development

+++

Use of renewable energy sources as

++

Infrastructure development

++

Demand management

++

fuels
Increased usage of fuel efficient vehicle
(including electric vehicles)

Efficiency improvement

Mode shift

Vehicular fuel efficiency

+ ++

Improved inspection and

++

maintenance

++

Public transport (Bus Rapid Transit,
Mass Rapid Transit, etc.)
Non-Motorized Transit

++
+

IT enabled transport information

+ Less important

+ ++

++ Average

+++ Important
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Re-planning the buildings in
more energy efficient manner
Electric trolley bus system first initiated in

in the urban centres which are sprawled and

Nepal in 1975, but due to lack of maintenance

spread in a haphazard and unplanned way

of the buses and the track, most of the buses

without any major infrastructure and land

which have been grounded, could also be

use planning. Also, the urban centers are the

revived. Nepal is predominantly inhabited in

maximum energy consumers with electricity

the rural areas, but rapid urbanization has

being a major reason of concern for these

taken place in the last decade; 17.1 per cent

centers, and power cuts for as long as 20

of the population resides in urban areas. In

hours, sometimes during summers (Nepal

fact, Kathmandu is one of the fastest growing

Urban Housing Sector Profile 2010). With the

cities in South Asia. Kathmandu and Pokhara,

increase in demand for housing, the energy

two major urban centers are growing at a

demand would increase exponentially. There

rate of 4 per cent and 5 per cent per year

is an immediate need of planning in terms of

(South Asia Urban Knowledge Hub 2015),

water, energy, waste management and other

resepectively. There is a pressure building up

components of sustainable housing in Nepal.

PAGE 82

Residential sector in Nepal is majorly built

in the topography. In the valleys, clay is used;

on the owner-built format where the owner

Terai region observes houses with burnt bricks

of the house is the planner, financer as well

whereas mountainous regions use stones to

as sometimes a builder too, this result in

build houses. The major focus for Nepal in the

inefficient planning as well as lack of a

building sector in the coming years is on:

proper market for the building sector. Private

•

Ensuring suitable land use pattern to

developers have recently started to construct

accommodate the ever-growing urban

residential apartments in Kathmandu valley

population

and other cities. There are various private
institutions in the construction industry as well

•

to reduce energy consumption as well as

as large scale service providers, but needs of

maintain the ecology and environment of

low-income groups of people are not being

the country

catered to. The low-cost construction and
building industries producing and promoting

Encouraging sustainable building design

•

Focusing on building materials, recycling

low cost building materials do not seem to

of materials, promoting and incorporating

exist in the framework of institutions. Building

alternative and clean energy solutions.

materials used in the country are mostly
indigenous and change with the difference
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Policy arrangements and other initiatives
In

Nepal

the

buildings

It is expected that by the year 2020, the

and infrastructure are undertaken by both

country would require 40,000 households

public and private organizations (Shrestha

per year (Nepal Urban Housing Sector Profile,

2014). Governmental departments are more

2010). The government’s priority is to provide

focussed

low-income

on

construction

planning

and

of

construction

housing

as

well

as

provide

of public buildings while private sector

other utilities, such as water, sanitation and

focusses on residential buildings’ design and

electricity. There are some policies and plans

construction. There is a lack of a national level

for urban development in Nepal (Figure 37),

planning and implementation of housing and

but implementation is still weak.

building sector.

2015

It aims to develop a systematic
approach in the sustainable
growth of the urban centres,
which include residential
housing.

National Urban Policy
The main objective of
the policy is to provide
housing for low-income
groups

National Urban
Development Strategy

2007

Figure 37: Urban Development Policies in Nepal

Possible areas of intervention
Nepal being a growing economy is currently

installation of rooftop solar panels, rainwater

focused on providing housing and basic

harvesting, and waste management practices

necessities to its citizens. But there have been

alongside other sustainable housing practices

new challenges surfacing for the government,

(UNEP 2014). But owing to intermittent supply

in terms of meeting the electricity demand.

of electricity in the urban areas, the focus

There are some interventions in the clean

needs to shift to more energy efficient and

energy sector that could provide an alternative

renewable energy options. Post-earthquake,

source of energy options for the country.

which hit Nepal on 25 April, 2015, 500,000

Promoting energy positive and
climate resilient buildings
stakeholders

have

prioritized

green

building promotion; emphasis is being put on
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re-construction of those buildings by using
renewable energy and energy efficiency

As part of the National Housing Policy,
the

houses were destroyed; resurrection and

options could thereby prove to be a more
sustainable housing in terms of energy
consumption pattern (Habitat 2015).

Developing national

in 2015; the focus of it is to shift to energy

building code

efficient buildings in Nepal. If implemented
in a systematic manner, it could prove to be

National Building Code in Nepal first came

highly beneficial for the upcoming buildings

out in 1994, followed by amendments in

in the urban centers in Nepal.

2003 and 2005. It is expected to come out

Recommended priority interventions for energy positive buildings in Nepal

•
•

Subsidies
Loans:
» Retrofitting
» New building
» Upgrading systems

Policy

Technical

Financial
•
•
•
•

Advisory
Technology
Capacity building
Human resource
development

•
•

•
•
•

01

02

Stringent Guidelines
Renewable Portfolio
Standard Labeling8
programme
Mandatory codes
General public
awareness
Feed-in-tariffs (FITs)9

03

8

Regulation that requires the increased production of energy from renewable energy sources. It generally mandates
organizations a specific percentage of their electricity from RE sources.

9

“Guarantees that customers who own a FIT-eligible renewable electricity generation facility, such as a roof top solar
photovoltaic system, will receive a set price from their utility for all of the electricity they generate and provide to the
grid” [US Energy Information Administration]
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Sri lanka
Country Pr
Total Land Area

64, 740 km

Land Area Under
Forest Cover

29.2 %

Land Area Under
Agriculture

42.9 %

Total Population (2015)

20, 902, 928

Climate and
Typography

Tropical with alternating dry and monsoon spells, year long rains referred
as maha ( major) and yala ( minor) monsoon
Colombo, K
kandy, Galkissa, Moratuwa,

Major Cities
Major Occupation
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Agriculture

Energy profile
Heavy rainfall throughout the year and rich

primary source of electricity (Figure 38). This

biomass

hydropower

is also putting pressure on the fuel imports

and biomass two main indigenous energy

that constitute about 49 per cent of total

resources in Sri Lanka to generate sufficient

imports expenditure. This remains a priority

electricity. With increasing energy demands,

concern for the government for energy

hydro power generation of electricity are

security, thus, the Government is rigorously

gradually becoming unparalleled. Exhausting

working towards shifting to 100 per cent clean

of most potential hydro power sites have

indigenous energy, including the recently

shifted interest of the country to other sources

discovered Mannar Basin gas resources.

for

thermal

In terms of distribution, about 96 per cent

energy and alternative energy resources. Sri

of households are electrified and connected

Lanka, having no domestic reserves of coal

to the grid; therefore off-grid electricity

and oil are dependent upon 100 per cent

generation is very minimal. Diesel generators

imports to meet the growing demands of

are used as decentralized sources only during

power sector and the transport sector.

grid failures (SLSEA 2013). Thus, it is providing

landscape

power

With

makes

generation,

thermal

power

including

generation

grown

considerably in the last 10 years, it is slowly

boost through its designated agencies for
increased adoption of the same.

occupying a significant share in the country’s
New Renewable
Energy

286.7

Petroleum

4102.9

Industry

25.40%

Biomass
Power

4814.3

Major hydro

1442.4

Household,
Commercial
and Others

Transport

28.80%

45.80%

Coal

479.7
Figure 38: Energy Supply from Energy Sources 2013

Figure 39: Total Energy Demand by Sector –

Total Capacity 11,126.7 ktoe(SLSEA, 2013)

8902.5 ktoe(SLSEA, 2013)
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Building sector remains the most energy consuming sector out of all, followed by transport and
industrial sector, respectively (Figure 39). What is interesting to see in the country is that agriculture
sector is least energy consuming, thanks to the rich river system and perennial rainy climate.

Institutional structure of
government bodies
These sectors are mandated under the Government of Sri Lanka and all the associated activities are
carried out by various departments under the Ministries (Figure 40). Some multilateral and bilateral
agencies also play an integral role in supporting such programmes and schemes, thereby advancing
sustainability in Sri Lanka.

Government
of Sri Lanka

Department of
Hydropower and
Power Systems

Ministry of
Environment and
Renewable

Sustainable Energy

Ministry of Power
and Energy

•
•

Ceylon Electricity Board (CEB)
Lanka Electricity Company

Ministry of
Internal Transport

•
•

Sri Lanka Railways
National Transport Commission

Ministry of
Irrigation and
Water Resources
Management

•
•

Water Resources Division
Irrigation Management Division

Ministry of
Agriculture

•
•

Division of Agriculture Technology
Division of Agriculture Development

Public Utilities
Commission of Sri
Lanka (PUSCL)
Figure 40: Relevant Institutional framework for the focal areas in Sri Lanka
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Under-utilized GDP contributorpost harvest to retailing
management
Being a tropical island country, the sector has

still employs 31 per cent (Central Bank of Sri

extensive activities in agricultural sector. Both

Lanka 2014) of the population, betraying a

fisheries and agriculture sector are persistent

lack of productivity. Sri Lanka greatly benefits

(Figure 41). However, crop cultivation as well

from abundant rain throughout the year,

as fisheries and livestock farming, both being

therefore, mostly dependent on rain-fed

managed under two different ministries for

irrigation or drip irrigation. Consequently, its

better results.

energy demand is marginal (SLSEA 2013).

Agriculture sector in Sri Lanka is dominated

What is interesting in Sri Lanka is that being,

by rice production occupying 34 per cent

a tropical island, it receives rainfall throughout

(Department of Agriculture) of the total

the year thus, there is no dependence on the

cultivated area, followed by tea, rubber and

water or energy for meeting the irrigation

coconut. The Sri Lankan economy relies

requirements.

mainly on services and the agriculture sector

gradually decreasing agriculture land due to

only counts for 11.1 per cent of the GDP, but

increasing capacity of hydro power.

Concerns

have

risen
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Figure 41: Agriculture Production Indices Index Points (2007–10) (Central Bank of Sri Lanka)
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from

Most of the food, including pulses, vegetable

huge untapped potential which is being

and fruits (excluding rice) is imported due

underutilized

to untapped post-harvest movement of the

Education programmes and training by the

produce. There is a lack of investment in post-

local universities, in ties with the government

harvest technologies for storage, processing

bodies,

,and creating suitable retail facilities for the

for

local farmers. The fisheries sector is another

investments are also required to diversify the

major sector in the agricultural industry

lines of production. The upfront costs for such

of the country that is concentrated on the

technologies requires ease of loans and others

peripherals. The sector is mostly catering to

financial incentives from the government.

indigenous demands, with very less export

Another major holdup is the limited access to

value. This is mostly accounted to poor quality

finance for the farmers with limited incomes,

of processing and production, lack of storage

a concern that is common across the region.

and drying facilities.

While many private banks are coming forth,

Therefore,

the

agricultural

sector
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has

due

provides

improving

to

skills

the

lack

to

of

the

productivity.

the dissemination remains limited.

planning.

farmers
Private

Major concerns in agri-food value chain in Sri Lanka

Post-harvest

Production

•

Poor sector planning

•

Competition with
increasing hydro
power capacity

•

Lack of storage
and drying
facilities

Processing

•

Lack of packaging
facilties

•

Waste management
issues

Retailing

•

Lack of direct access
to market

Policy arrangements and other initiatives
The agriculture sector is still the cornerstone of

pesticides, certificated seeds and promoting

the socio-economic development of Sri Lanka

mechanization and technology, encouraging

with distinctive policies for crop, livestock

their production by the public and private

and fisheries management, but not much has

sectors.

percolated to the ground in terms of improving

government tries to enhance the cooperation

the sector as a whole (refer to Figure 42 for

between the communities by improving their

related policies). The government support

infrastructure and their organization.

Regarding

fisheries

consists of promotion of organic fertilizers and
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sector,

the

National Agriculture
Policy

2007-16

2007

The main objective of the
policy is to improve domestic
agricultural production and
generate employability for the
farming community

Mid-term Policy
Framework for
Fisheries Sector
Development
It aims to increase the
self-reliance in livestock,
especially poultry and
dairy produce

The National Livestock
Development Policy and
Strategies

2006

It aims to ensure the sustainability
of the marine environment and to
improve the socio-economic status of
the fisherman community

Figure 42: Agriculture Sector Development Policies in Sri Lanka

General barriers in improvement of agri-food value chain in Sri Lanka
Behavioural and
organizational barriers

4
3

Market failure

2

Political and
structural barriers

5

3
5

Information barriers

2

Economic and
financial barriers

Energy issues

Unimportant
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Average

Important

Possible areas of
interventions

only saves the farmer’s produce but could

A question mark on the future of agriculture

agri waste. One such example is the biomass

has raised concerns among the Government

powered cold storage installed in Sitapur

bodies which are in process of formulating

district of state of Uttar Pradesh in India,

National Agriculture Policy. Being naturally rich

which is running successfully.

in renewable energy resources, equipping the

Improving access to finance

very well take care of the fuels/electricty cost,
improve farmer’s returns and take care of

supply chain with suitable technologies could
provide a promising key for sustainability of

and market
Linking

the sector.

the

farmers

to

finance

could

potentially help in developing a suitable

Post- harvest food management
Cold storage facilities are important to save
the food wastage and invested energy. The
same can be very well enhanced through RE
power. R&D at different scale in RE powered
cold storage has clearly proved that it not

market chain within the country. Thus, there
is an immediate for sensitization of private
banks

and

developing

suitable

lending

strategies for developing business, market
and technology purchase that could promote
the sector growth.

Possible technological interventions

Production

•
•

Post-harvest

Retailing

Solar drying for

•

Milk pasteurization

fisheries sector

•

Crop/meat processing activities like

and refrigeration

sorting, cleaning, drying, packing

(retail)

Solar and/or biomass
powered cold storage

•

Waste water treatment/management

and refrigeration

•

Other secondary and tertiary

facilities for fresh
Agri-waste handling

•

Solar cooling

processing for production of value

produce
•

Processing

added products
•

Managing post processing waste
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Moving towards diversifying
the transport system through
sustainable solutions
Road network is the backbone of transport

vehicles are imported and heavy taxes are

sector for the island nation of Sri Lanka.

levied on them. Despite the heavy tax, the

Around 95 per cent of the passenger traffic

fleet is seen to increase. While the public

and 98 per cent freight traffic uses roads

transportation does exist, their availability is

as the dominant mode of transport (Asian

questionable. Also, most of these buses are

Development Bank). With Colombo being the

under private control that follows their own

most important commercial place, the major

route of comfort and passenger fleet.

congestion is seen around it due to large

Since the country doesn’t have its own fossil

number of private vehicles. Movement within

fuel reserves, country’s transportation solely

city is mostly around 10 km per hour.

relies on fuel imports, both petrol and diesel.

Lack of intra regional connectivity between

These are available without any government

the

largely

subsidies. Looking at the increasing road

affected the economic activities. Additionally,

fleet poses, increasing petroleum imports

the rail and inland water freight transport is

and consequently increasing air pollution,

underutilized, shifting majority of the burden

the

to road network. Colombo has become

with

comparatively inefficient for passage transit.

organizations to improve and increase the

Bus still remains the major mode of transport

public transportation and look for local

as it is used. But in 15 years, the number of

solutions (Figure 45). For former, they are

private vehicles increased by more than

exploring options for mass transportation

2.5 times (Ministry of Agriculture 2013–14),

mode especially for two key cities, Colombo

particularly motorcycles (Figure 43).

and Kandy to decongest them. Eventually,

national

road

networks

has

government
various

is

exploring

multilateral

and

options
bilateral

of

improving facilities for customers is also the

infrastructure is the singular priority of

first step and a requirement to be able to raise

the country. Management of the current

awareness among the population regarding

road network and to provide the Colombo

the use of public transport. One of the options

Metropolitan

that is being seriously considered is the option

Post

the

Civil

Area

War,

an

development

advanced

traffic

management plan is the need of the hour.
Post the end of civil war, the country has seen
a sharp rise of private vehicles, mostly motor
cycles (Figure 44). All private commutation
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of switching to electric vehicles. Being a hydro
rich state, this appears to be the best option.
In order to promote this concept, tax benefits
are being provided as one of the options on

100 per cent as well hybrid vehicles.

roads due to mismanaged traffic. The most

Till this concept gets a boost, there are still

vulnerable class has been of drivers and riders

many accidents that occur on the urban

followed by pedestrians (Figure 46).

4,000,000
3,500,000
3,000,000
Motorcars
2,500,000

Motorcycles

2,000,000

Buses
Dual purpose

1,500,000

vehicles

1,000,000

Motor lorries
Land vehicles-

500,000

tractors
Land vehicles2010

2011

2012

2013

trailors

2014

Figure 43: Vehicular profile over the years (Vehicle population 2015)

3 Wheelers

21%

Motor
Vehicles

Dual Purpose

8%

50%

Others

9%

Private Cars

11%

Buses and
Coaches

1%

Figure 44: Vehicular profile of Sri Lanka (Economic and Social Statistics of Sri Lanka 2014)
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Bus Rapid Transit
•

•

Railway Modernization

Multi-modal System Transport

Improving railways through

The most affordable

the electrification of

and easy solutions to

the lines, nine currently

implement and therefore

running with diesel and

the priority of the

replacement of trains and

government. The feasiblity

signaling systems.

study for one corridor

ADB, more focussed on the

going along the coast is

electrification of the rails

completed and appears as

and its adaptation to the

the most viable, while some

urban environment through

stakeholders highlight the

the creation of regional

limited capacity of roads to

train system.

support such infrastructure.

•

Multi-modal system
transport is being planned
out to decongest the roads
and link less accessible
regions by integrating
different modes of
communication in a radial
network. Capacity of each
mode would be decided
based on the traffic
pattern.

•

JICA also proposed
monorail as the cheapest
and most efficient way to
connect with the suburbs
through the slowest
corridors.

•

Eventually non-motorized
vehicle is progressively
introduced in the
discussion; walking and
bicycles are among the
proposals, in particular
as way to preserve the
Heritage Sites.

Figure 45: Public Transportation modes that are
being explored in Sri Lanka
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Policy programmes and
the interventions
Sustainable Urban Transport Planning in Sri Lanka

Passenger falling
on vehicles

Passenger entering
or leaving bus

2%

2%

draws attention of many stakeholders and is the
priority approach for a low carbon development
scheme in the country. Several documents have
come out to reform urban transport in Sri Lanka.
In order to safeguard the natural heritage of
the country, the reigning government has taken

Passenger/
Pillion
Passenger

29%

initiative of bringing government horizontals
together for proper land, water, and transport

Driver/Rider

planning along with the environment protection

66%

and energy requirement planning. This is expected
to be supported by a separate division that would
be managing all these aspects. To support this,

Figure 46: Casualities by type of road user in
2011 (Sri Lanka Police)

a detailed study has also been undertaken for
understanding the fuel consumption pattern and
impacts of shifting to electric vehicles (refer to
Figure 47 for related policies).
National Policy of Land
Transport, 2009–16
Confined to railways, buses

Development Plan of Sri
Lanka Railways, 2009–16

2009-16

2009-16

Operational improvements,
passenger tariff rationalization

and public transport services

deregulation of freight tariff,

Envisages increasing the

replacement, upgrading and

national modal share of

modernization of railway assets

passenger and freight sectors
of railway from present 6per
cent to 10 per cent and from

National Road Master Plan

2 per cent to 5 per cent,
respectively by 2016

•

Identify future land use pattern

•

Study the available road network
and further plan for the future

2007-17

requirement
•

Traffic forecasts and simulation of
the traffic growth and flows

•

Implement road safety programmes

•

Ensure efficient utilization of assets
and investments

•

Maintenance and rehabilitation of
existing assets and adding capacity
through widening, improving, and
new road construction

•

Promote institutional development
of the road administration

Figure 47: Policies, plans and projects for development of transport sector in Sri Lanka

Possible areas of
intervention

While that is still a secondary concern in the

The State government, with clear priority

the whole transport system a role model for

of

rest of the South Asian countries.

restoring

the

demolished

sector, simultaneous planning of the same for
traffic management has huge scope of making

transport

infrastructure is working with utmost priority

One of the best and most appropriate methods

to make a new sustainable system for the

for mitigating the urban air pollution and

country.

consumption of fossil fuels is the open traffic
information through ICT intervention. Having

Open traffic information for

ready data available at passenger/rider or

better transport management

drivers disposal could help them in planning

In addition to this, there is also a parallel
concern of managing the traffic in future.

of trip, saving significant fuel amount and
pollution that goes waste during traffic jam.

Recommended areas of intervention for sustainable urban transport

Use of low carbon technologies

Mobility planning

Integrated land use planning

+++

Natural gas-run vehicles

Transit-oriented development

+++

Use of renewable energy sources as

Increased usage of fuel efficient vehicle

++

Infrastructure development

Demand management

fuels

(including electric vehicles)

Improved inspection and
maintenance

+++

Mode shift
Public transport (Bus Rapid Transit,

++

Mass Rapid Transit, etc.)

+++

Non-Motorized Transit

+ Less important

++ Average

+++
+++
+++

IT enabled transport information
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+++

+++

Efficiency improvement

Vehicular fuel efficiency

++

+++ Important

High potential yet sidelined
building energy needs
Buildings in Sri Lanka consume around 38

Utilities Commision of Sri Lanka 2012) of the

per cent of the total energy with maximum

total electricity required, amounting to 20

requirement

per cent of the total energy consumption of

for

air

conditioning.

Even

though it remains quite low, the consumption

a building.

pattern is expected to increase considerably

Sri Lanka has its own presence in World

as buildings get fitted with air conditioners

Green Building Council, which is a Sri Lankan

used all over the year in Sri Lanka, and as the

representation of architects, civil engineers,

new building in the region of Colombo are

city

comparatively less energy efficient (refer to

academicians, and environmentalists. The

Figure 48).

organization has set up Green rating and

In terms of energy needs, being a tropical

green labelling rating system in place to

country, the air conditioning requirement

suit the conditions of the country. While the

consumes the highest amount of energy,

country does see the presence of few energy

followed by lighting needs. The air conditioner

conscious buildings, the percolation in the

system can consume up to 70 per cent (Public

building sector is not existent.

and

town

planners,

industries

Others

1.90%

Commercial

26.10%

Domestic

38%

Industrial

34%

Figure 48: Sector-wise energy consumption (Sri Lanka Sustainable Energy Authority 2013)
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and

Policy arrangements and
other initiatives

the distribution code formulated by the Public

So far, there are no mandatory laws or

connect about 2000 houses and provide 3

regulations in the country for residential

MW to the national grid. Yet, the absence of

developers and owners for strict abidance of

battery alongside rooftop PV systems and the

energy efficiency (refer to Figure 49 for related

disuse of the grid, limit the efficiency and the

policies). However, Sri Lanka Sustainable

spread of the net-metering scheme.

Energy Authority has come with various

Interestingly, none of these initiatives have

public awareness programmes to promote

been

lesser consumption and energy efficiency.

makes the penetration of the initiatives slow,

These include installation of solar rooftop PV,

yet moving ahead. The driving factor to this

and solar water heater. The Ceylon Electricity

awareness has been solely the country’s

Board (CEB) recently started energy savings

motivation to make them energy efficient.

programme,

providing

efficient

lighting

system and awareness for better habits.
Eventually a net-metering policy has been
implemented in 2010 (CEB 2014) regulated by

Sri Lanka Green Building
Council (SLBGC) - Green
Building Rating System
•

•
•

GBC of Sri Lanka aims to
encourage local actors to
adopt standards adapted to
Sri Lankan environment and
opportunities.
10 projects rated and 28 are
on-going.
Proposed the Parliament to
adopt the Code

Utilities Commission of Sri Lanka (PUCSL
2012). In 2013, rooftop PV systems already

supported

through

This

In general, there is a general lack of awareness
and encouragement among the national
actors, as well as technical requirements, even
if new academic formation is coming up.

2009
2008

Sri Lanka Sustainable Energy
Authority “Code of Practice for
Energy Efficient Buildings in Sri
Lanka”
•

The legal authority regarding
energy efficiency policy in
buildings.

•

Applicable in voluntary bases
for all commercial buildings and
industrial facilities.e mandatory for
commercial buildings

Figure 49: Urban Buildings Development Policies in Sri Lanka
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subsidies.

Possible areas of
interventions

related to domestic building need to be

What is best to learn from the country is the

and promote a shift toward green building

active participation from the urban public to

option.

contribute in reduction of carbon emission

Developing policy for new

implemented in order to slow down the
electricity consumption expected to increase

by adopting cleaner methods of energy

buildings in all sectors

production. A substantial potential in the
buildings sector is still left untapped to ensure

Providing an integrated policy framework,

wider adoption.

including capacity building, awareness, and
technical aspect, in order to support and

Incentivized business model

coordinate the action undertaken by various
sectors could create national level visions and

Incentives for private actors, in particular

directly sensitize many players.

Recommended priority interventions for energy positive buildings in Sri Lanka

•
•

Subsidies
Loans:
» Retrofitting
» New building

01

Policy

Technical

Financial
•
•
•
•

Advisory
Technology
Capacity building
Human resource
development

02

•
•
•

Stringent Guidelines
Mandatory codes
General public
awareness

03
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Assessing
regional needs
The sectors discussed in the paper hold

chain. Currently, many components of the

pronounced potential in bridging the gap

chain are underdeveloped and not explored

which is essential to achieve the newly

by these developing economies. Appropriate

adopted

goals.

and techno-commercially feasible business

The governments are motivated to deal

models derived from local necessities need to

with energy security concerns and other

be developed and promoted to support the

affiliated issues. However, initiatives taken

functioning of the agriculture sector as well

towards addressing these concerns see slow

as improve the livelihood of rural population.

penetration from top to bottom due to various

Interventions

country specific reasons. These concerns are

technology using readily available resources

broadly similar across the entire region. Old

can be utilized to solve these issues, both at

infrastructure, indigenous

practices, limited

the local and national level. This step, as a

financing options, lack of awareness among

whole, would be important for food security

the consumers, less private participation are

of the region.

some major reasons that are holding back

Due to the growing urban agglomeration

the productivity in the industries as well as

and increase in the number of vehicles, the

agriculture sector. Such factors have in turn

transport sector seems to be one of the most

resulted in making these sectors highly energy

important urban sector components in the

intensive. Therefore, the two core ways to shift

region. Developing transport infrastructure,

towards managing the energy requirement

improving

is to reduce the energy consumption and

terms

to

energy

and punctuality could result in improving

technology and measures. Cleaner energy

the current transport management in the

supply holds a key position in determining

region. Also, with randomly rising vehicular

sustainable development and improving the

fleet, coupled with increasing pollution, and

economies of these countries.

fatalities, it is imperative that infrastructure

The sustainability of agriculture sector, in

development should be partnered with proper

terms of productivity, energy and water

and

availability, would require diversification in

Information and Communication Technologies

its inputs at each step of the agri-food value

(ICT) supported management is the need of

sustainable

introduce

development

non-conventional
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of

through

public

transport

frequency,

innovative

clean

delivery

management

energy

system,
of

in

service

techniques.

the hour, considering that almost everyone

Thus, there is still a much untapped market

possesses a smart phone these days. Thus, a

potential that can significantly contribute to

traffic management tool in the phones could

the sustainable development goals in this

assist well with the transportation planning

region.

and implementation for the region.
Another

core

component

of

urban

development in the South Asian region is the
building sector. With increase in urban housing
and rise in the number of buildings in the region,
there is a huge scope for introducing energy
efficient options in the upcoming building
stock. A movement towards introducing
building codes and policies focussing on
less energy consuming buildings is being
observed in these countries. Introduction
of better technologies, supportive policies,
and coming out with consumer-benefiting
business models in the building sector could
bring about a major success in the urban
development sector in the region. The urban
areas hold huge potential to reduce the load
on grids and thereby can be tapped efficiently.
In all, the region is rich in both human and
natural resources. Abundant sunshine, in most
parts of the region, plenty biomass, wind and
hydro makes it favorable for all the South Asian
countries, in its own way, to adopt the most
suitable technology options. Encouragement
of private sector or entrepreneurship is
essential to boost ownership in the investment
in the focal sectors. This would require
extensive capacity building efforts, for all
levels of players. There exist many such cases
in each country, which would need further
encouragement from both the Government’s
side as well as international financial and
technical institutions. Thus, local solutions can
act as a key to growth and development of
the people if a sustainable path is provided.
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Priority mapping of the three focal
areas in the South Asian Region
Food-Water-Energy Nexus
Resources Management

Identifying and Forming an
Institutional Arrangement
Formation of Policy and Regulatory
Framework in Agri-Food Value Chain
Financial Support to Promote Clean
Energy Technologies
Identifying Stakeholders for Improved
Participation in the Sector
Introducing Public-Private
Partnership Model
Skill Development and Capacity
Building
Information Dissemination and
Awareness

PRIORITY LEVEL
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Low

Medium

High

Sustainable Urban Transport
Mobility Planning

Transit-Oriented Development

Formulation of Policies and
Regulatory Framework

Integrated Land-use Planning

Identifying Stakeholders for Improved
Participation in the Sector
Introducing Public-Private
Partnership Model
Introduction of Fuel
Efficient/Electric Vehicles
Introduction of Open Data and
Management

PRIORITY LEVEL

Low

Medium

High

Medium

High

Energy Positive Buildings
Introduction of Energy Positive
Buildings in the Region
Introduction of Incentives for RE
and EE in the Building Sector
Formulation of Policies, Regulatory
Framework and Codes
Retrofitting in the Existing
Building Stock

Capacity Building Programmes

Introducing Public-Private
Partnership Model

PRIORITY LEVEL

Low
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•
•
•
•

•
•

•
•

•

Development of institutional
capacity and infrastructure
Creation of a strong internal
market
Better utilization of available
water resources
Awareness and ease of
access for farmers

Attract investment for
transport infrastructure
Develop an integrated urban
transport management
system
To better the institutional
capacity of the country
Hydro for electric vehicles

NEPAL

Promoting energy positive
and climate-resilient buildings
National Building Code

•

•

Storage and processing
units
Solar pump based irrigation
Provision of forward and
backward market linkages

•
•

•

Open traffic information for
better demand management
Multi-modal transport
system
Fuel-efficient transport
system

•
•

•
•

Subsidising smart
technology
Capacity building

INDIA

SRI LANKA

•

•
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Postharvest food
management
Improving
access to
finance and
market

•

Open traffic
information for
better transport
management

•
•
•

•

BHUTAN

Hydro-powered electric
vehicles
Traffic planning for improved
transport performance

•

•

Promoting energy efficiency
in the residential buildings
Promoting renewable
energy for energy
applications
Creating awareness and
capacity building

•

•

•

•

BANGLADESH

•
•
•

•

•

•

•

Incentivized
business
model for
wider
adoption
Developing
policy for new
buildings in all
sectors

Food-Water-Energy Nexus

Storage facilities
Irrigation through solar or
energy efficient pumps
Improving access to finance
and market

Strengthening supply
chain through clean
energy technologies
Improving access to
finance and market

Horizontal integration of
institutions
Stricter enforcement
Open traffic information
for better transport
management
Multi-modal transport

Capacity building of several
players incentivizing the
energy savings

Energy Positive Buildings

Sustainable Urban Transport
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Case Studies
from
the region
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bhutan

Sustainable Rural Biomass
Energy Project

Bhutan’s rural population is highly dependent

fabricators were trained under a provision

on forests for obtaining fuel wood to meet

of training entrepreneurs (Kuensel 2013).

their energy requirements of cooking, lighting

These installed cookstoves have resulted in

and heating. The annual per capita fuelwood

ease of energy access for rural Bhutan. The

consumption stands at 1.3 tonnes (UNDP

other marked improvements were also seen

2012). Use of improved and fuel-efficient cook-

in indoor environment, carbon emissions

stoves would result in a sustainable and clean

and performance efficiency (Department of

solution for rural households and industries.

Renewable Energy). The improved cookstoves

LPG cylinders of 14 kg costs INR 508 ($7.9)

uses lesser firewood than the earlier outdated

which becomes all the more expensive (up to

cookstoves for approximately same amount of

INR 1,000 or $ 15.4) due to high transportation,

energy requirement. The enhanced cookstove

distribution and refilling cost.

is in-built with chimney to dissipate smoke

Sustainable Rural Biomass Energy Project, a

off the kitchen thus, reduced irritability and

collaborated project between Department

redness in the eyes of the residents as well

of Renewable Energy, Royal Government

as other respiratory–related disorders. Heat

of Bhutan and UNDP Bhutan, is a three-

retention rate of the system is also high. Also,

year programme, supported by UNDP to

the higher combustion efficiency helped in

cut down the GHG emissions by improving

lessening GHG emissions.

the fuel efficiency of the cookstoves. Power

Having seen its benefits in the village, the

generation through biomass gasification and

collaboration is expected to extend its reach

wood briquetting are other two objectives of

in other parts of Bhutan to provide cleaner

this project. It plans to cover 22 states in three

indoor cooking solutions. This project is

years and disburse 14,000 stoves.

expected to develop entrepreneur skills in the

Till date, more than 7,000 + cookstoves have

locals for future business development in this

been disseminated and approximately 12

technology.
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Improving livelihood
opportunity Sri Lanka
Maldives fish processing project

In coastal regions of Sri Lanka, fishing remains

(GEF), through its Small Grants programme,

the prime livelihood source.

supported installation of 10 saw dust based

Maldives fish

is considered one of the delicacies of these

ovens

locations. However, sale of these Maldives

managed and used by 50 selected women in

fishes is limited within the local circle and

Marissa, Sri Lanka.

hasn’t found true value of the produce. This

The project saw both social and environmental

is mainly because of poor and unhygienic

benefits. The carbon footprint reduced 20 per

quality of the produce. The catch collected

cent from 4.7 kg of CO₂ per kg of Maldives fish

by the fishermen gets spoilt by the time they

made to 3.8 kg of CO₂ per kg post adoption

reach shore, due to lack of on-boat storage

of saw dust oven. There was also a marked

facility. These further get deteriorated when

reduction by 70 per cent on ash generation.

sun dried in open and exposed to attack of

Further, since firewood was burnt in an

crow, dogs, and flies infestations. While spoilt

open hearth, the ash created environmental

ones are discarded, rest of the fishes are

problems, by being blown away. But in the

boiled and sold in a small market by women

saw-dust stoves, the ash is retained within

that earn them quite a meagre amount. For

the vessel, till it is removed. Women also get

boiling purpose the women purchase fire,

extra time, instead of watch-guarding during

wood from market at the rate of LKR 4/kg

drying, and many of them have set up local

(US$ 0.03/kg) to LKR 12/kg (US$ 0.08/kg).

eating joints and small scale restaurants. They

this usage often gets messy and tedious due

also process the produce differently and sell

to continuous stoking.

various preparations such as chutney, pickle

It was realized that many wood processing

in the market, thus, generating more income.

industries are also located in the coastal belts

Looking at its prospects, GEF is further

and the saw dust waste could be effectively

developing the project and replicating the

utilized for sundering in a properly constructed

sea in different portions of the country with

closed

otherwise

similar potential, along with suitable business

dumped into the sea or incinerated in open

models. They are also exploring option of

dumps,

solar dryers to further substitute the use of

chamber,
causing

which

was

environmental

hazards.

Using this concept, Global Environment Fund
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for

saw dust.

the

Maldives

fish

processing,

Bangladesh

Shift to solar pump sets for
irrigation in Bangladesh

Bangladesh has around 1.71 million irrigation

environment-friendly option for meeting the

pump sets, of which 83 per cent are diesel

agro sector’s demand. There are ongoing

dependent and the rest 17 per cent are

efforts to shift to solar pumps for irrigation.

electricity-operated.

Bangladesh’s

The

requirement

for

experience

in

Solar

Home

irrigation is concentrated over the months

Systems can prove beneficial in setting up

of February and March.

During the peak

these pump sets. The Government intends

irrigation

MW,

power

to initially provide subsidies to accelerate

demand is required only for running these

the uptake of these systems. However, the

electric pumps. On the other hand, diesel-

challenge is the size of small land holdings

run irrigation pump sets consume about half

and high initial cost of solar pumps.

a million tonnes of diesel, thereby burdening

To accelerate the number of installations, a

the exchequer as Bangladesh imports 100 per

large part of the capital cost is being provided

cent of its diesel requirement which is then

as a combination of grant and soft loan.

distributed to the users at a highly subsidized

IDCOL is providing financial support to solar

price. Irrigation pumps consume more than

irrigation projects based on a debt, equity

half a million tonnes of diesel and nearly 5

and grant ratio of 30:20:50. As the uptake of

per cent of the total electricity produced. In

solar pumps increases, the aid amount will be

the irrigation season (January to April) nearly

gradually reduced. In fact, IDCOL has asked

1,500 MW is required solely for this purpose.

the government to stop connecting new

To provide reliable electricity supply, a 20

electric irrigation pumps to the grid.

period,

2,000

of

per cent reserve margin is generally required.
Needless to say, it is expensive to maintain
such a large capacity.
Bangladesh

has

good

While Bangladesh has been able to make
remarkable progress in a number of areas,
there are a few pressing problems to be

solar

resources

availability and thereby solar pumping of

resolved for more holistic development of the
sector.

water for irrigation presents a novel and
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Bangladesh

Installing stand-alone solar
systems for residential buildings in
urban areas
Bangladesh already lags behind in meeting

Renewable Energy and Energy Efficiency

its

rapid

for Residential Sector: Energy efficiency

urbanization and growing energy demands,

measures as well as introduction of clean

the electricity generation, distribution and

energy technology in the residential sector in

dissemination is becoming a major concern

Bangladesh is essentially due to intermittent

for

in

supply of electricity, lack of appropriate

Bangladesh is the second most electricity

infrastructure and the main issue of energy

consumptive sector at 30.5 per cent after the

security. Solar rooftop PV systems are being

industries. Around 79 per cent of electricity

introduced and installed in Bangladesh for

is generated from natural gas and coal, of

residential as well as commercial sector. Also,

which coal is imported and natural reserves

a new Master Plan 2030 has been developed

are also depleting at an expedited pace. At

to

this critical juncture, Bangladesh is exploring

in Bangladesh. Efforts are being made by

alternative sources of electricity generation.

the Government to manage the electricity

The installation of Solar Home Systems in the

demand in the urban areas. The following

rural residential sector has been a successful

factors could help promote energy positive

programme, with approximately 3.1 million

buildings in the country:

systems being installed in the off-grid areas.

•

electricity

the

demand.

country.

With

Residential

the

sector

The programme was supported by The
World

Bank,

Infrastructure

Development

Company Limited (IDCOL), and other such

promote

energy

efficiency

Developing energy conservation building
codes

•

Developing billing mechanism for rooftop
solar PV for residential sector

organizations.
•

Promoting

the

usage

certified appliances
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measures

of

star-rated/

India

Non-Motorized Transport (NMT)
Implementation in Visakhapatnam
City, Hyderabad
of

In addition to this, a key initiative was taken at

Hyderabad and inhabited with ~ 1.7 million,

the local municipal level, where the staff was

is one of the most populated cities in India

required to use cycle or public transport for

due to presence of various heavy industries,

one day in a week as a commitment towards

mining and higher percentage of private

better environment in the city.

vehicles. According to 2007 data, the number

The

of vehicles in the city was 0.453 million with

towards the programme. The sale of cycles

the growth rate of 8% and 10.5% for four-

also reported a significant high in the city.

wheelers and two-wheelers, respectively. As a

Further, cycle paths of 11.6 km were planned

result, air quality in the city was observed to

immediately based on the positive public

be very much deteriorated.

response. A side-walk was also constructed.

A programme to promote Non-Motorized

Some of key benefits observed are:

Visakhapatnam,

a

city

in

the

state

Transport (NMT) was started in the city in 2011
as a response to deal with this situation. As a

•

•

numerous

environmental

awareness

enthusiastically

Reduction in CO₂ emissions by 48.54 kg

Reduction in fuel consumption by
litres per day.

cycling zones were implemented. There were
also

responded

per day.

part of this NMT implementation programme,
5 km long special vehicle free zone and three

public

•

Promotion of healthy lifestyle

campaigns organized to spread a word around.
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~500

Organizations consulted
•
•

Agence Française de Développement (,

•

Ministry of Economic Affairs, Bhutan

AFD), Sri Lanka

•

Ministry of Internal Transport, Sri Lanka

Asian Development Bank (ADB), India

•

Munasinghe Institute for Development,
Sri Lanka

Resident Mission
•

ADB, Resident Mission, Bangladesh

•

Public Utilities Commission of Sri Lanka

•

ADB, Sri Lanka

•

Road Development Authority, Sri Lanka

•

Austrian Development Cooperation,

•

Sampath Bank, Sri Lanka

Bhutan

•

SNV Netherlands, Bhutan

Bangladesh University of Engineering

•

Sri Lanka Sustainable Energy Authority,

•

SLSEA, Sri Lanka

and Technology
•

Sustainable and Renewable Energy

•

College of Natural Resources, Bhutan

•

Department of Engineering Services,

Development Authority, SREDA (Power

Ministry of Works and Human Settlement,

Division, Ministry of Power, Energy and

Bhutan

Mineral Resources), Bangladesh

•

Druk Green/Department of Renewable

•

The Energy and Resources Institute, New
Delhi, India

Energy, Ministry of Economic Affairs,
Bhutan

•

The World Bank, Bangladesh

•

Green Business Council, Sri Lanka

•

Thimphu Thrombde, Thimphu City

•

Industrial Development Corporation
•

Limited, Bangladesh
•

•

International Water Management
Institute, Sri Lanka

•

Japan International Cooperation Agency,
JICA, Sri Lanka
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United Nations Development Programme,
UNDP Bhutan

Institute of Energy, Dhaka University,
Bangladesh

•

Corporation, Bhutan

Wayamba University of Sri Lanka, Food
Science and Technology Department
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REEEP South Asia Secretariat
The South Asia Secretariat is one of the eastern wings of (headquarters based in Vienna) that endeavors to
pave the way for future regional activities built around renewable energy and energy efficiency development.
The Secretariat provides regional focus and leadership for increased use of renewable energy and energy
conservation; and promotes dissemination of information about the potential contribution of renewable
energy sources and efficient technologies in meeting the expected growth in energy demand, within region.
The South Asia Regional Secretariat covers REEEP activities in the following countries: Bangladesh, Bhutan,
India, Maldives, Nepal, Pakistan and Sri Lanka.
The South Asia Secretariat is hosted by The Asian Energy Institute (AEI) housed at The Energy and Resources
Institute,), based in New Delhi, India. AEI is a network of 18 Asian institutes and 13 Associate member institutes
from across the world. AEI conducts policy research on energy, resources, climate change and sustainable
development issues with an Asian region perspective, and facilitates knowledge sharing and dissemination.
TERI has provided its institutional strength to host and support AEI activities.
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