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Abstract

Main greening shifts in the economy and the labmarket of Bangladesh
have taken place in energy, materials managemeleoimmunication and
transport, but these shifts remain weak primarie do lack of policy and
institutional support. Economic development carmotsustainable without a
sustainable environment. Skills for green jobs iastrumental in bringing
about the desired change and are inseparable fugtaisable development.
Bangladesh has embarked on several policies argtgmones for adaptation
to climate change and mitigation of its adversedatpbut it has no policy for
the formation and development of skills for gregnine economy.

A coherent policy for the formation and developmenskills for green jobs
in all the potential sectors should be put in pland implemented. The paper
argues that for greening the economy, the policpukh target the
implementation of the skills needs for green jobsvarious sectors as
identified by the present study and incorporatanthato the occupational
profiles, curriculum design and education and trajrprovision for greening
existing occupations and for developing emerging ia&w green occupations
and embody strategic interventions. Existing TVE$tem needs to be made
environment-driven. Further research and regulda dallection should be
undertaken with a view to updating the knowledgd progress in greening
the economy.
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Executive Summary

Main greening shifts in the economy and the labmarket of Bangladesh
have taken place in energy, materials managemelecommunication and
transport. But these greening shifts remain weakngmly due to lack of

policy and institutional support. With the right ljpges, institutional

framework, commitment, and immediate reinvestmenboard, it is possible
to bring about the change it needs for greeningatomy.

The structural transformation that is taking plat®angladesh is derived not
merely from economic growth but also from spontarsegreen structural
change. However, current and future employmentsshifid trends are likely
to take place due to anticipated green structurahge notably in energy and
telecommunication. Green employment shift to readge energy with huge
potential for growth is gaining momentum. Certalraege is anticipated by
green structural change especially in energy, natufing, waste

management, construction, transport, telecommuoitaind trade. Eight case
studies illustrate anticipated change and provisioskills.

Formation and development of skills for green joasd sustainable
development are mutually reinforcing. Economic dgitovand development
cannot be sustainable without a sustainable envieonh. Skills for green jobs
are instrumental in bringing about the desired geaand are inseparable from
sustainable development. But the policy responsaires very weak.

At the policy making level, there is inadequaterapftion of the need for a
policy targeting the identification and developmetskills for green jobs.

Although Bangladesh has embarked on several pslame programmes for
adaptation to climate change and mitigation ofailverse impact, it has no
policy for the formation and development of skills greening the economy.
In this regard, isolated and sporadic efforts aleng place with very little

impact on greening the economy.

In the absence of any strategic policy agenda ampast, the delivery
mechanisms of the existing institutions for devaigpskills for green jobs
remain weak. Shortage of skills and poor institgioframework largely
explains weak delivery mechanisms of these ingiitgt

A coherent policy for the formation and developmehskills for green jobs
should be formulated and put in place within therall framework for HRD.
For greening the economy, the policy should tatigetimplementation of the
skills needs for green jobs in various sectorslastified by the present study
and incorporate them into the occupational profi@sriculum design and
education and training provision for greening emgstoccupations and for
developing emerging and new green occupations.pbiiey should embody
strategic interventions and adequate guidelinegfamplementation.
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Existing education policy should incorporate prawis for environmental
education at all levels. At the primary level, ifosld be made mandatory.
Synergy among the existing policies and institwti@noth public and private)
for greening the economy should be establishednpted and strengthened.
Existing TVET system needs to be recast in thet lgfhenvironment-driven
curriculum and courses and more effective PPP @& fdrmulation and
implementation of the training programmes targeétedards establishing and
improving the skill base for green jobs. Curriculfon greening the economy
should be incorporated in the education and trgiprogrammes down from
the primary level.

NSDC, in collaboration with BMET, DTE, BTEB, MLE, @E, DOF, MEF,
Ministry of Education, IDCOL, NGOs, employers andrkers associations,
should play the central role in the formation arelelopment of skills for
green jobs in Bangladesh. Proposed SEDA as a fomat for development
and promotion of sustainable energy should berpptace to steer the country
towards a cleaner environment.

Bangladesh should develop information and techncédgknowledge base
and conduct research on GHG emission to combaintipacts of climate

change and search for suitable strategies to copk the changing

environment. In order to improve upon the ongoinigies and programmes
relating to greening HRD, further research and lsgdata collection should
be undertaken with a view to updating the knowlealge progress in greening
the economy.



1. Introduction

The central objective of the present study is tentdy strategic skills
development responses of Bangladesh in the light enfironmental
degradation, climate change and the global caljfeening economies.

In order to achieve its objective the study is e8ally based on the secondary
data and information available in the published amgublished statistics,

research reports, analytical and policy documewthkerever information is

not available, interviews and inputs from the kefpormants in the respective
sectors as well as from experts were sought totlil information gap.

Information gaps that remain are clearly stated amdmined to draw

conclusions and recommendations for further reseand data collection.

The study combines qualitative and quantitativeeaesh depending on the
data availability. It, however, did not attempt leotion of primary data.

Quantitative analysis is based on and limited &atailable national statistics
on current and expected employment trends in gngeaconomic activities

disaggregated where possible by occupation, edutiattainment, gender
and age groups. A quantified estimate of greerosgcgreen occupations and
the outlook on trends in demand for green jobs skills are analyzed in

conjunction with the information on the supply ehdable skills and system'’s
capacity to meet the demand in the larger contéxh® greening policy of

Bangladesh. Given the scarcity of reliable statistind information on green
jobs, the present research clearly addresses suihtions and focuses on
gualitative methods in order to gain insights im&rious aspects of greening
the economy.

Qualitative methodologies, such as the Delphi nmdghagy', structured
interviewing and focus group discussions (FGDs)péeél to generate
information on the current and expected demandHdis, areas of workforce
shortages and skill gaps, strategies and implerientahannels applied to
meet the demand. Personal interviews and FGDs daedlurelevant and
representative trade unions and employers’ assmesgt policy makers at
different levels, HRD (human resource developmemg TVET (technical
and vocational education and training) decision ingkbodies, sectoral
organizations, public-private initiatives, represgives of companies in the
forefront of sustainable development and thosevelgti involved in the
implementation of the greening policy agenda of @adesh. The selection of
interviewees and other resource persons primaaigeted economic sectors
with the largest greening potential for the economy

! The Delphi technique is a structured and systemfaiiecasting method based on an
interactive information collection through experéingls. The method relies on expert
judgments gathered with the use of a questionm@aicediscussed in several rounds. The main
criterion for accuracy of information is carefulbglected panel of experts assuming that a
structured collective judgment is more accuraten tha unstructured or individual one. The
method is especially useful where other types &frination are not available. It could be
adopted and simplified depending on needs and tonsli



The analytical framework of the present study csissin identifying the
existing skills for green jobs already in place amddentifying the skills in
non-green jobs that will become obsolete. It waeful to make the
distinction between the following two types of $lgets. Those skills which
are generic and therefore tend to apply acrosegeraf different occupational
groups; and those which are vocational in that @émeyspecific skills needed
to do the work within an occupation. Generic sk#iscompass leadership,
communication, team working, problem solving andsoagated skills.
Vocational skills tend to encompass work in a gigeoupation or job specific
skills. In addition to these, many employers loak particular individual
characteristics in recruits, such as motivatiodgjuent, leadership skills and
so on. Leadership skills are important genericlskéspecially important in
the context of green jobs because they are institaheén green jobs
initiatives. Many of the latter are thought to In@ate skills. The key issue is
to examine the extent to which this translates ifulilling future skill
requirements for green jobs. To address this, tamponents of the future
flow of skills were considered. The first is greamithe existing stock of skills
and the second is the degree to which the entegpds well as the training
system of the country can provide new skills to mtéee net demand
requirement for green jobs in the future.

The present study describes a broad picture obteeall economy and takes
into account all employment shifts and emergindgiskieeds for green across
sectors in the context of greening the overall econ A sample of 32 experts
from all the broad economic sectors (representiggkey ILO constituents,
particularly the Ministry of Labour and Employme(NILE), Ministry of
Education and the Ministry of Expatriates’ Welfarand Overseas
Employment, as well as representatives of employeganisations and trade
unions with at least one from each of the eighecstsidies) with greening
potential was purposively selected for interviewthwstructured checklist to
represent a mix of experts from different sectoffiese economic sectors
include but are not limited to: energy, manufactgritransport, materials
management, construction, agriculture (farming) famestry.

Three rounds of the assessment survey were comtogtr two months to

gather and analyze skill data for green jobs inttadl three rounds. Personal
interviews and FGDs with the representatives ofetmployers, workers and
the MLE were conducted with on-the-site researghttie case studies at the
enterprise level.

The analysis of strategic skill needs and skillelepment responses includes
eight in-depth case studies primarily based onhensite research as discussed
in Chapter 3. The case studies are believed to melgt the overall research
objectives and tasks. The added value of the daskes resulted in original
findings which helped to draw conclusions and rew@mdations. Each case
study presents a sound piece of research basete@iure review as well as
empirical analysis, which makes the type of skdkds clear, illustrative and
representative, analyzing good practice examplesslolis development
strategies and actions in response to the idemt#lells needs and gaps. In



order to capture the real change occurring in dbedr market, the following
case studies were undertaken:

Criteria Selected Case Studies
(i) (Re)training needs deriving from | 1: Refuse/Waste Collectors and
identification of skills and Dumpers

occupations that become obsolete as2a Agricultural Workers and
result of structural changes on the | Inspectors in Organic Farming
labour market and major employment
shifts within and across sectors due|to
climate change and demands for
greening the economy.

(i) New green collar occupations 3: Carbon Trading

which emerge in the context of 4: Solar Energy Engineers/
adaptation to climate change and | Technicians

mitigation of negative impacts in the| 5: Mechanical Engineers and CNG

country. Conversion Technicians

(iif) New types of skills, competences6: Architects, Civil Engineers,

and skill gaps which need to be Designers and Masons in Greening
incorporated into existing Buildings

occupational profiles (greening 7: Supervisors and Machine
existing occupations). Operators in Tannery

8: Brickfield Managers in Brick
Manufacturing

In total, 8 case studies covering all types —({i)) and (iii) — were undertaken.
The national recovery programme in response tacthieent economic crisis
includes a greening component; it is therefore extbthat at least one case
study (e.g. solar energy engineers/technicians usecdahey contribute to
reducing electricity crisis which most affects tleport-oriented industries)
covers this context. However, final selection @& tase studies has been made
in consultation with the ILO.

2. Policy context

2.1 Key challenges and priorities for the green ecomy

Bangladesh is one of the biggest victims of climateange despite
insignificant greenhouse gas (GHG) emission. Claneltange has already
emerged as a serious challenge to development mergle and poverty

reduction in particular. The fragile ecologicalusition is under continuous
threats from environmental degradation taking platehe forms of soll

erosion, deforestation, increased water salinitd avater body pollution.

Some of the major challenges are global warmingarer air, water, and
earth, and the promotion of greener technology.



Detailed technology based estinfa(BCAS, 1998) revealed that, as of 1990
National Inventory of GHG Sources and Sinks in Badgsh, 12088
Gigagrams Gg) of CO, was released from the energy sector of which 4392
Gg was emitted from the energy and transformatemos, 2420 Gg from the
industry sector, 1875 Gg from the transport seetm the remaining from
small combustion and fugitive emission. In additi@at®? Gg of NO and 169

Gg of CH, were also released from this sector. Methane @misom
agriculture is due to rice cultivation in floodeondlition. In addition, non-CO
GHG are emitted when the agriculture residue isiiarthe field.

In Bangladesh, massive deforestation is going @histchanging climate and
geography. Deforestation has a substantial conitoibio global warming. In
addition, burning of forests in order to clear lamdeases tones of carbon
dioxide which increases global warming. Deforestatieduces the content of
water in the soil and groundwater as well as atmesp moisture. It also
reduces soil cohesion. Subsequently, erosion, ifigodnd landslide occur.
Mainly in the tropical areas, deforestation accdontup to one-third of total
anthropogenic carbon dioxide emissions, which ranifial to the environment.

A country should have at least 25 percent foredtlants total area to get rid
of environmental degradation. But forest area innd@adesh currently
accounts for only 9.8 percent of its total landagpeimarily due to increasing
deforestation. It is crucially important to arrébe deforestation trend in
Bangladesh. The civil societies, NGOs, local comitresr should come
forward and work closely with the government agesciAwareness building
education and training can play a pivotal rolehis process.

Different studies show that all the natural oldefts of Bangladesh have
become critically fragmented to the point whereythee considered unlikely
to maintain rich level of biodiversity, nor supperable populations of natural
and native species of flora and fauna. Encroachmaear felling, illegal
logging, lopping, shifting cultivation, zhum culétion, urbanization,
industrialization, agroforestation, land use chaageé agricultural expansions
are the major causes of forest fragmentations imgBaesh.

The Population Viability Analysis (PVA) predicts%® percent decline in the
population of Western Hoolock Gibbons in Bangladeskr the next two
decades based on the current effects of human tspand habitat
fragmentations. Asian Elephant once roamed acrgibeiSto Chittagong Hill

Tract. Now it is the largest critically endangeréeirestrial animal in

Bangladesh. The major causes of the decline imilieelephant population in
Bangladesh are habitat fragmentation and destryatixpansion of agriculture
and human settlement.

There has been rampant habitat loss of MarbledRésting Cat throughout
the Sal forests over the past 20 years. They aretsee, elusive and arboreal
in nature, relying on the treetop canopy for bdtélt®r and food. Marbled Cat

2 BCAS, National Report on Asia Least-Cost Greenh@ss Abatement Strategy (ALGAS),
Bangladesh, Final Report, May 1998.



prefers to prey squirrels, fruit bat, mice and tatisig on tree canopy. These
cats are also intolerant of other human disturbaiacel abandon a forest that
is even moderately disturbed. Fragmentation ofsfiotleroughout Bangladesh
IS occurring at an alarming rate to the peril adversity.

In this context, one can propose an integratedogmbr which will include: (a)
introducing biological corridors; (b) maintainingffer zones in between core
and peripheral zones; (c) preventing fragmentatanland blocks and
ecosystems; (d) developing restoration programmeoimjunction with local
communities; (e) involving indigenous peoples amadlitional communities in
conservation programme; (f) strengthening foresnitooing, research and
development, education, and capacity building tontagn a “cradle” of
biodiversity within the core areas of each protécierests; (g) halting the
continued introduction of alien invasive specid®; gap filling by rare tree
species; (i) afforestation and reforestation byiveaand natural species; (j)
facilitating natural regeneration in degraded ftee&) leaving denuded forest
lands as untouched for 20 years to promote natwratession of forests; (I)
stopping further clear felling and illegal loggingm) protecting natural
regenerations (seedling, sapling and juvenile jrefem cutting; (n)
introducing pioneer and early successional speciése degraded forests; (0)
taking effective actions against the encroacherd Bmd grabbers; (p)
establishing gene banks to conserve the gene pasidangered species; and
(p) bringing endangered animals in captivity foeduling.

The critical skills required for the conservationfarests include: (i) Forestry
Supervisors, (ii) Forest and Conservation Techniiaand (iii) Forest and
Conservation Workers. These skills are availablBangladesh, but they are
limited in supply suggesting the need for furthekillsdevelopment
programmes in this sector.

According to National Strategy for Accelerated RtyweReduction I
(NSAPR-II) for FY 2009-11, poverty-environment lades are evident at two
levels: (i) conservation of nature and natural veses for sustainable
livelihood, and (ii) controlling/combating pollutiofor the maintenance of
biodiversity and protection of human health. lesges that a careful balancing
must be orchestrated where economic growth is ma&on without
compromising environmental protection and safetandadesh needs a
strategic policy and programme for climate-restlisnstainable development.
These environmental issues drive the green padisganse in Bangladesh and
affect the economy, employment and the labour nmtarke

The challenges to attaining environmental sustalibaMDG 7) are difficult
to overcome. These challenges are water and dirtjool, land degradation,
extreme degradation of terrestrial and aquatic ystems, unsustainable
agricultural practices and unplanned urban growtbompanied by weak
environmental governance. Climate change has congmul problems of
environmental degradation and has led to seriotesideation of ecosystems.

According to NSAPR-II, current challenges in carifay environment and
combating pollution include: conservation of natumefining common



property rights; agricultural, fisheries, livesto@nd forest sustainability;
protection of wildlife species and floral habitésotected area); ecologically
critical areas under the Environment Conservatiat, A995; ecosystem and
biodiversity loss; land degradation and river esosi coastal zone
management; droughts and floods; ground water tepjetrans-boundary
river linking; and artificial/manmade disaster H#-butting. All this serves as a
starting point for further analysis and points awjor environmental issues
that should drive the green policy response in Batesh and that affect the
economy, employment and the labour market.

Bangladesh's per capita energy consumption is kmwy The 2008 energy
consumption value stands at about 250 kgOE (oilvedgint), compared to 550

kgOE for India, 515 kgOE for Pakistan, and 430 kglOESri Lanka. Total

primary energy consumption in 2008 was 33.50 MTQ#illion ton oil

equivalent) and the energy consumption mix wasmedéd as: indigenous
biomass (62%), indigenous natural gas (25%), inegodil (12%), imported
coal and hydro together about 1 percent (Al-Muy&@&hadullah, 2009).
Table-2.1 provides some information on how the txs green economy is
developing. Both energy production and energy use gt the same rate of
4.1 percent annually. Carbon emission grows alagiyiat the rate of 6.6
percent annually.

Table-2.1: Development of Green Economy in Bangiade

\te

Indicators 1980 1990 2000 2001 2002 2003 2006 ¢t
available
year)

Energy Production (kt | 6745 10758 15156 16178 16789 17549 19311

of oil equivalent)

Energy use (kt of olil 8453 12826 18710 20428 20993 21981 24187

equivalent)

Energy use (kg of ol 95.13 | 113.46| 134.18 143.69 144.84 148.718 157.80

equivalent per capita)

Electric power 17.13 | 45.431 95.77 105.36 112.41 118 146

consumption per capita

(kWh)

Combustible renewablé 36.4 33.7

and waste (% of total

energy)

Population (million) 88.9 113 139.4 1422 144.9 JAT 155.99

GDP (billion 2000 20.44 29.47 47.1 49.5 51.7 51.9 65.48

uUss)

Electricity 118 146

Consumption /

Population

(kWh/capita)

Waste Generation Rat¢ 0.5

(kg/cap/day)

Particulate emission 0.5

damage (% of GNI)

CO2 emissions (kt) 763 15355 28025 32534 33743 35,2b5 39,952

CO,/Population (t 0.24

CO,/capita)

CO.,/GDP (kg 0.37 0.52 0.6Q 0.66 0.65 0.65 0.58

C0O,/2000 US$)




CO2emissions per unit]
of GDP (kg/2005 PPP
$)

0.29

0.27

0.25

0.2]

0.2

0.2

0.2

CO2 emissions per
capita (metric tons)

0.09

0.14

0.20

0.2

0.2

0.2

0.3

COz emissions growth
(%)

CO2 emissions growth
(%, 1990-2005)

160.1

CO2damage (% of
GNI)

0.4

Rate of deforestation,
(average annual %,
1990-2005)

0.1

Internal freshwater
resources per capita
(cu. M)

662

Access to improved
water source (% of totgl
population)

74 (2000)

80

Energy depletion (% of]
GNI)

2.9

Mineral depletion (%
of GNI)

0.0

Net forest depletion (%
of GNI)

0.7

PM10, country level
(micrograms per cubic
meter)

231

162

162

158

150

135

GEF benefit index for
biodiversity (0 for no
biodiversity potentiality
and 100 for maximum)

1.6 (2005)

1.4 (2008)

Organic water pollutan
(BOD) emissions (kg
per day)

250976.09
(1995)

303264.22
(1998)

Sources: ADBI and ADB, 2000, Zurbrugg 2002

GEO:http://geodata.grid.unep.ch/results.php

IEA: http://www.iea.org/Textbase/country/index.asp

UNFCCC:http://unfccc.int/ghg_data/ghg_data unfccc/iteméiphp

World Development Indicator, 2008

2.2 The response strategy

2.2.1 General environmental strategy

The following adaptation and mitigation initiativéls response to climate
change and environmental degradation in Banglatiask either been taken
or being taken (GOB, 2008).

(i) National Environmental Management Action Plan NEMAP): The

NEMAP was developed in 1996. It has prioritized B@ncrete action
programmes and interventions aimed at promotingebehanagement of
scarce resources and reversing present trendsymbemental degradation in



Bangladesh. Currently, the government is in the@ss of creating a second-
order priority list (e.g. public participation amavareness campaigns, holding
national and regional seminars etc.) for immediatelementation. NEMAP
recognizes that environmental issues cannot beedoby the government
alone. It is essential that people from all walkéfe participate in NEMAP to
assist the government in not only identifying tieisonmental issues but also
in proposing solutions and bringing about desirabitcome.

(i) Sustainable Environment Management Programme SEMP): As a
follow up of Rio Earth Summit in 1992, the BangladeGovernment has
undertaken a UNDP assisted SEMP in 1997 and stamjglémentation since
December 1999. The SEMP is a national umbrella rarage for the
implementation of environment projectsidta multidimensional follow-up to
the National Environment Management Action PlanBaingladesh. This
programme consisted of 26 components executed ey Ministry of
Environment and Forests (MEF) and was implemenye#2ogovernment and
non-government agencies. The 26 components fall fine categories: (a)
policy and institutions, (b) participatory ecosystemanagement, (c)
community-based environmental sanitation, (d) adegcand awareness, and
(e) training and education. Of these five composiefiit), (c) and (e) are most
relevant for skills development. No specific pragmes for skills
development, however, have taken place as yet.

The SEMP aims at sustainable environment managemsgstainable human
development and a breakthrough in the poverty titmaaffecting poor

sections of the society. The SEMP envisages int¢ies in different sectors
of the country's economy in order to bring aboutimprovement in the

country's deteriorating environmental situation &meémprove simultaneously
the financial base of the poor, particularly of go®r women.

The SEMP has been designed to prevent and revdmsetrend of
environmental degradation as well as to promoteéasmeble development.
SEMP will benefit grass-roots level population e teco-specific intervention
areas. It targets to support community capacitesstistainable management
of environmental resources. The programme aims t@ngthening the
capacity of the public sector on policy developmignsupport of enhanced
community participation and sustainable managemeintthe country's
environment and natural resources.

Bangladesh has already put high priority to envimental plans and

programmes including integration of environmentdevelopment planning

with a view to achieving a balanced growth. Furthmior to undertaking of

any major development programmes, its likely adérgpact on environment
is presently being looked into from different pessiives, beside direct
interventions aimed at overall improvement of eowimental situation and
reduction of alarming poverty currently obtainingn@ng the disadvantaged
groups in the country. In this regard, SEMP cardresidered as an important
initiative at the field level.



The SEMP, through its component "Sustainable Rural gneiis intended to
address the recent concern for environmental dagoadby the conventional
fossil fuels that has drawn the attention of engrigyiners to increasingly tap
renewable energy source for energy production. ILoGovernment
Engineering Department (LGED), with its major matedi®r sustainable rural
development, has been entrusted to implement "Basia Rural Energy"
component of SEMP for demonstration and transfeéeciinologies related to
the use of renewable energy in Bangladesh.

The SEMP seems to be successful in mainstreamivigpemental issues in

the national policy discourses, and ensuring goassrparticipation in policy

making. It is able to connect global environmergales to everyday realities.
It also serves as a link between local initiatiweish national and global

priorities. But in order to make these programnféscaéve, the area of skills

development still remains unattended.

(iif) National Adaptation Programme of Action (NAPA):

NAPA was prepared by the MEF in November 2005, assponse to the

decision of the Seventh Session of the ConferehteedParties (COP7) of the
United Nations Framework Convention on Climate @Qw(JNFCCC). The

basic approach to NAPA preparation was along witle tsustainable

development goals and objectives of the countryrevhie has recognized

necessity of addressing environmental issue andalaesource management
with the participation of stakeholders in bargagniover resource use,
allocation and distribution. Therefore, involvemeftdifferent stakeholders

was an integral part of the preparation process dssessing impacts,
vulnerabilities, adaptation measures keeping urngand immediacy principle

of the NAPA.

It is revealed that adverse effects of climate slinmcluding variability and
extreme events in the overall development of Badegh would be significant
and highly related to changes in the water sedfmst damaging effects of
climate change are floods, salinity intrusion, andughts that are found to
drastically affect crop productivity almost evergay. Climate change induced
challenges are: (a) scarcity of fresh water dukesgs rain and higher evapo-
transpiration in the dry season, (b) drainage cstnge due to higher water
levels in the confluence with the rise of sea le{e) river bank erosion, (d)
frequent floods and prolonged and widespread dripugh wider salinity in
the surface, ground and soil in the coastal zone.

The strategic goals and objectives of future copmaghanisms are to reduce
adverse effects of climate change including valitgtand extreme events and
promote sustainable development. Future copindesfies and mechanisms
are suggested based on existing process and pkgeping main essence of
adaptation science which is a process to adjust widverse situation of
climate change. Sharing knowledge and experiende&xisting coping
strategies and practices to other areas would comaer similar problems
related to climate change. Development of techriqdier transferring
knowledge and experiences from one area/ecosystalad necessary.



Some initial activities have already been pioneeradBangladesh in

adaptation to climate change at the community le8eleral workshops at
national and international levels have been orgahito develop better
understanding on approaches to adaptation andasersegotiation skills in
the Conference of the Parties to the UNFCCC. Netaphong them are the
International Workshop on Community Level Adaptatio Climate Change
organized by Bangladesh Centre for Advanced StU8i€AS) in association
with IIED and IUCN, Dialogue on Water and Climatdabge organized by
IUCN Bangladesh. Pilot level activities are beingrried out to increase
resilience of individual and community. For exampla the Reducing

Vulnerability to Climate Change (RVCC) project imamber of flood-prone
villages in coastal Bangladesh implemented by tWRE international in

partnership with local NGOs has generated muchuugebwledge in how to

communicate climate change (and adaptation) messagg¢he community
level.

Addressing future problems related to sea level appear to be a complex
issue for Bangladesh and therefore integrated apprdoth in terms of

sectors and technologies need to be analysed althcgacceptability by the

communities for whom the technologies would be ssted. It is evident

from the science of climate change and impactsiesuthat severity of

impacts and frequency will increase in future ahdréfore limitation of

existing coping strategies need to be assessededVer, preparation for this
on regular basis will reduce impacts but will nolve the problem.

Against this backdrop the following adaptation mgas may be suggested for
Bangladesh to address adverse effects of climatrgehincluding variability
and extreme events based on existing coping mesrtharand practices. The
suggested future adaptation strategies are: (iu€uh of climate change
hazards through coastal afforestation with comnyurmparticipation; (ii)
Providing drinking water to coastal communitiesctonbat enhanced salinity
due to sea level rise; (iii) Capacity building fategrating climate change in
planning, designing of infrastructure, conflict nagement and landwater
zoning for water management institutions; (iv) Glien change and adaptation
information dissemination to vulnerable communityr f emergency
preparedness measures and awareness raising ancedl@dimatic disasters;
(v) Construction of flood shelter, and informatiand assistance centre to
cope with enhanced recurrent floods in major fldaohs; (vi) Mainstreaming
adaptation to climate change into policies and gnagnes in different sectors
(focusing on disaster management, water, agrieltbealth and industry);
(vii) Inclusion of climate change issues in curhisu at secondary and tertiary
educational institution; (viii) Enhancing resilienof urban infrastructure and
industries to impacts of climate change; (ix) Depenent of eco-specific
adaptive knowledge (including indigenous knowledge) adaptation to
climate variability to enhance adaptive capacityftdure climate change; (x)
Promotion of research on drought, flood and saioterant varieties of crops
to facilitate adaptation in future; (xi) Promotirglaptation to coastal crop
agriculture to combat increased salinity; (xii) Astition to agriculture
systems in areas prone to enhanced flash floodingorth East and Central

1C



Region; (xiii) Adaptation to fisheries in areas peoto enhanced flooding in
North East and Central Region through adaptive @imdrsified fish culture
practices; (xiv) Promoting adaptation to coastahdries through culture of
salt tolerant fish special in coastal areas of Badesh; and (xv) Exploring
options for insurance and other emergency prepassdmeasures to cope
with enhanced climatic disasters.

(iv) National Capacity Self-Assessment (NCSA) for [Bbal Environmental
Management: The overall goal of NCSA is to provide Bangladesthwihe
opportunity to identify priority capacity needs ander to effectively address
crosscutting global environmental issues and theeldpment of the
corresponding strategy and action plan for capadtlding in the
environmental sector in the context of the threen@ations relevant for
NCSA: the Convention on Biological Diversity, theNBCCC and United
Nations Conventions for Combating Desertificatidimis strategy has skills
implications mainly for (i) Climate Change Analysts conduct research and
analyze policy developments related to climate gkamake climate-related
recommendations for actions such as legislatioraremess campaigns, or
fundraising approaches; (ii) Environmental RestoraPlanners to collaborate
with field and biology staff to oversee the implertagion of restoration
projects and to develop new products, process amihesize complex
scientific data into practical strategies for reston, monitoring or
management; (iii) Environmental Certification Sgisits to guide clients such
as manufacturers, organic farms, and timber conegahrough the process of
being certified as green; (iv) Environmental Ecomsimto assess and quantify
the benefits of environmental alternatives, sucluse of renewable energy
resources; (v) Industrial Ecologists to study oweitigate industrial
production and natural ecosystems to achieve higidygtion, sustainable
resources, and environmental safety or protectiom), Water Resource
Specialists to design or implement programmes &atiegiies related to water
resource issues such as supply, quality, and regylaompliance issues; and
(vii) Water/Wastewater Engineers to (a) design \@rsee projects involving
provision of fresh water, disposal of wastewatat aewage, or prevention of
flood-related damage; (b) prepare environmentaludwmmtation for water
resources, regulatory programme compliance, datsagenent and analysis,
and field work; and (c) perform hydraulic modelliagd pipeline design. All
these skills already exist in Bangladesh but thershortage of these skills
requiring further skills development programmes.

Response to Industrial Pollution

Industrial pollution in Bangladesh is increasing an alarming scale. Air
pollution in Dhaka City, for example, has gone ligkhan Mexico City and
Mumbai killing thousands of people prematurely egehr. According to the
Department of Environment (DOE), the density obaine particulate matter
(PM) reaches 463 micrograms per cubic meter (mamjhe city during
December-March period — the highest level in theldvavexico City and
Mumbai follow Dhaka with 383 and 360 mcm respedyivéAn estimated
15,000 premature deaths, as well as several miltiases of pulmonary,
respiratory and neurological illness are attributeg@oor air quality in Dhaka,
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according to the Air Quality Management Project (AR), funded by the
Government of Bangladesh (GOB) and the World Bank.

Vehicular air pollution is a major cause of resyrg distress in urban
Bangladesh. If pregnant mothers come across exeegsillution, it may
cause premature death of their children. Accordiinthe National Institute of
Diseases of Chest and Hospital (NIDCH), nearly semgllion people in
Bangladesh suffer from asthma; more than half efrttare children. Cases of
children suffering from bronchitis and chronic cbugave also shot up in
recent years. Children breathe more air relativethéir lung size than adults.
They spend more time outdoors, often during middagl afternoons when
pollution levels are generally highest. WHO (20G8) quality guidelines
(2005) recommend a maximum acceptable PM leveDah2m; cities with 70
mcnsg are considered highly polluted. Airborne lemthie worst of the harmful
PMS’.

By penetrating the lungs and entering the bloo@astr, lead may cause
irreversible neurological damage as well as reriakase, cardiovascular
effects, and reproductive toxicity. The phasing alupetrol-driven two-stroke

auto-rickshaws in 2003 and their replacement vatir{stroke versions, which
use a much cleaner burning fuel (compressed nawma), significantly

decreased the volume of air contaminants. But, rdoog to DOE sources, a
sharp increase in the number of vehicles and aactgin sites in 2004-2008
led to a deterioration of Dhaka's air quality.

Old, poorly serviced vehicles, 1,000 brick kilnsysd from roads and

construction sites, and toxic fumes from industsigé¢s are major sources of
air pollution. So, the authorities should take tindiative to reduce air

pollution in Dhaka city.

In the present time, many industries are causimgaad water pollution

through smoke emission and dumping of untreatddesff. Industrial wastes
have notably polluted the water of the Burigandae tShitalakhya, the
Karnaphuli and the Rupsha rivers as well as thd kmd air of the adjacent
places. The moot question is inadequate policyaresp and the failure of the
existing laws and their enforcement to prevent gtdal pollution.

Since the early 1960s, of necessity, industriesaabus kinds started to spring
up slowly in Bangladesh, the then East Pakistae. Hdictories Act, 1965 was
passed as a precautionary measure against passibkrial accidents than as
a deterrent to any threat of pollution. Subseqyehctories Rules 1979 and
East Pakistan Water Pollution Control Ordinanc&,0l@rdinance V of 1970)

were disseminated to provide for the control, préte& and abatement of
pollution of waters in the then East Pakistan.

% The Global update 2005 indicates that reducingléewé one particular type of pollutant
(known as PM10) could decrease mortality in potlutéies by as much as 15% every year. It
also substantially lowers the recommended limitezwine and sulphur dioxide. These targets
are far tougher than the national standards cuyrapplied in many parts of the world and
would mean in some cities reducing current pollutevels by more than three-fold.
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After liberation of Bangladesh, this Ordinance waghtly repealed and
replaced by the Environment Pollution Control Oatine, 1977 for providing,
stricter protection. The Government found it neagssto upgrade the
Environmental Pollution Control Ordinance 1977 mguaing the changed
circumstances and the potential degradation of ém@ironment. The
Environmental Conservation Act 1995 (ECA) was pddsethe Parliament in
February 1995 and came into force in June 1995afeyethe Environmental
Pollution Ordinance Act 1977. Subsequently, the €oment in exercise of
its rule making power conferred by Section 20 &f thct, promulgated the
Environment Conservation Rules, 1997 (ECR). TheeRuhy down the
procedure for achieving the objectives providedridhe Act.

The DOE headed by the Director General (DG) under Ministry of
Environment and Forests (MEF) was established 89 Ehd is the Regulatory
Body responsible for enforcing the ECA and ECR.pfevent the industrial
pollution the DG can give order, direction or issuwifications, to the owner
of an industrial unit for improvement of the sumding environment by
controlling and mitigating any pollution causedthg activity of the industry.
However, this body looks useless with no strictutaion, supervision and
enforcement by the GOB. The present legislationsare vague with no real
application.

Interestingly, there are several weaknesses ine#tigting laws to prevent
industrial pollution:

(a) The discharge standards of emissions, dischamgenoise fixed in the
ECR for industries are less stringent comparetieadeveloped countries. The
industry should know the period of constancy of thecharged standards
stipulated in the ECR because the design and imexdtin the Effluent

Treatment Plant (ETP) will be based on the presahies. Thereby, any
change either will increase the operating costhef ETP or may render it
ineffective.

(b) There is no specific criterion of locating irstiial plants in the ECA and
ECR. However, a general guideline is provided. Thigleline is very vague
and it is not enough to keep the present indusatbn in balance with the
eco-system.

(c) ECR does not have any specific and precise igmv to work as
guidelines and directions on an Environmental Impasessment (EIA).

(d) The ECA specifies that a notice is to be givercase of any investigation,
to the industry to enter but does not specify aimuim period of notice
(Clause 11 sub section 3 of ECA).

So far, Bangladesh Environment Lawyers AssociatiBELA) has

contributed a lot in removing these weaknesses./BRursued two pioneer
cases so far to go against industrial pollution:
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(i) BELA vs. Government of Bangladesh and otherd?(@ 2003) (Tannery
Case) (Original Petition) - This case brought tlesedopment in the legal
sector one-step forward for preventing industri@lysion as it recognised and
raised awareness about the issue of industrialipat.

(i) Mohiuddin Farooque vs. GOB (WP 891 of 1994hid case is popularly
known as industrial pollution case where the pmigr obtained some
guidelines against industrial pollution to be eféetby the GOB.

However, there are more recent cases like Md. Zdkssain and others vs.
GOB (2007), where 'industrial area’ was definethacontext of Section 2(e)
of Ordinance 1977, thus it excluded the municigabarom the definition of
industrial area.

Part 1ll of the Constitution of Bangladesh enstsirtbe basic right of the
people under the heading “Fundamental Rights'.ckrtt6 declares the laws
inconsistent with the fundamental right to life apdrsonal liberty as per
Article 32. However, if the lives of the inhabitariving around the concerned
factories are in jeopardy, the application of Adi@2 becomes inevitable
because not only a right to life but also a meamintife is an inalienable

fundamental right of the citizens of this country.

In spite of the Constitutional provisions and thievsions of the Act and the
Rules, the hiatus remains as before between tlierdebf law and the
implementation thereof in the field of environmergallution due to lack of
right knowledge and skills of the concerned ofl€ito implement policies
(Hashim, 2009). According to the experts, thereiskill gap among the
government officials responsible for governmentahd a regulatory
administration for greening the economy, especiallthe new and emerging
occupations ofAir Quality Control Specialists, Chief Sustainatyili Officers,
Compliance Managers, Energy Auditor§reenhouse Gas Emissions Permitting
Consultants, Greenhouse Gas Emissions Report ®aifRegulatory Affairs
Managers, Regulatory Affairs SpecialistsSustainability —Specialists and
Transportation Plannets

Energy Policy Response

According to Bangladesh Power Development BoardDB)? Bangladesh at
present generates 3,800 MW power daily againspetsk hour demand of
5,500 MW everyday. The Ministry of Energy and MilerResources
estimates that the country needs US$ 6 billionneestment for generating
3,000 MW new power and setting up new transmisaiaoeh distribution line.

This required investment is in addition to the 8®tp on-going power projects
totaling 3,547 MW capacity. Besides, the governnmahs to add 450 MW
power by 2013 using renewable energy technologydidar and wind energy.

To meet the current power deficit partly, Banglddesrrently is producing 16
MW solar power daily and the number of beneficiaigaround three million
people. Bangladesh has enough opportunity to pedtar energy as the
country gets sunlight on an average 340 days ofda§s of the year.
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Power-starved Bangladesh has decided to use sokerpn all new public

buildings now to save electricity as a means op-gfap period since the
country has signed agreement for nuclear power setleral countries. The
government's decision came at a meeting of the lExecCommittee of the

National Economic Council (ECNEC), the highest pplmaking body of the

government. In view of cost, the solar energy Ww#l installed first in new

buildings and then gradually in old ones. If thege can be matched with
production, 10 to 30 percent electricity can beeslavihe government has
undertaken plans to set up solar power plants nenrg¢e 280 MW by 2013.
The country, which has now shortage of about 1,20@,700 MW power,

would get rid of the power crisis by 2011.

Infrastructure Development Company Limited (IDCOL3, government

partner non-bank financial institution, has plannedset up multipurpose
Solar Irrigation System (SIS) in off-grid areas tbe country. IDCOL is

working to introduce mini-power plants within a yel will be a large-scale

investment and its benefit in the rural areas Wl comprehensive. IDCOL
now promotes solar home system (SHS) in the rumdsaof Bangladesh.
There are some 1.3 million irrigation pumps acradlse country which

consume about 750 MW of electricity everyday duringgation season.

Installation of solar panels for all the irrigatipamps will help save some750
MW of power.

The Grameen Shakti (GS), a sister organizationhef Grameen Bank, is
producing 14 MW solar power across rural Bangladesering all the 64
districts and providing electricity to 280,000 rur@useholds, where there is
no supply of electricity. Fifteen other agencies generating solar power, but
GS is the largest. At present they are settingrupwerage 10,000 solar panels
monthly. Experts believe that solar power systemlmathe best power option
to get over the country's vexing power crisis. Bplawver system has a bright
prospect in Bangladesh, but the country's poteridil remains untapped
simply for lack of initiatives. 50 percent peoplé the country could be
brought under the solar power network within thetngeven years if the
government plans to do so.

The Renewable Energy Policy of Bangladesh published008 states that
renewable energy will take a vital role for off dyrelectrification in the
country. The main renewable energy resources ingBdesh are biomass,
solar, wind and hydropower. The hydropower potémtieBangladesh is low
due to the relative flatness of the country. Windwpr generation in
Bangladesh has certain limitations due to the Gfcieliable wind speed data
and the remarkable seasonal variation of wind sp&kd country has good
prospects of utilizing solar photovoltaic (PV) smsis for electricity
generation, but the high capital investment cost Isig barrier for adopting
such systems. Biomass is the major energy sourBamgladesh and biomass
utilization systems represent a proven environnmeedly option for small-
to medium-scale decentralized electricity generatio

The share of biomass in total primary energy comsion of Bangladesh is
around 60 percent. The major sources of tradititm@mass are agricultural
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residues, wood and wood wastes, and animal dunbthesir shares in energy
supply are approximately 45, 35 and 20 percenpes/ely. Industrial and
commercial use of biomass accounts for 14 percdnttotal energy
consumption. 63 percent of energy required in thdustrial sector comes
from biomass fuel. Natural gas, liquefied petrolegas (LPG), electricity,
kerosene and biomass fuels are used for cookingrelas without natural gas
and electricity, biomass is used to meet the haldetooking needs.

Natural gas is currently the only indigenous nomergable energy resource of
the country, which is being produced and consumesignificant quantities
since 1970. Gas, the main source of commercialggng@tays a vital role in
the economic growth of Bangladesh. The gas maskedbminated by power
and fertilizer (using gas as feedstock) sectorschvaccount for 46.65 percent
and 21.71 percent of the demand respectively. Alicgrto the 2008 BP
Statistical Energy Survey, Bangladesh had 2007erowvatural gas reserves of
0.39 trillion cubic metres. Although the remainirecoverable gas reserve is
enough for the time being, it is understood thatetis significant field growth
potential, as most of the state-owned gas fieldge haot yet been fully
appraised. Therefore, using biomass energy miglhé sustainable option of
using renewable energy to electrify the rural Badgkh in the present
context.

The economy of Bangladesh depends principally amcalgure. The main
crops produced are rice, sugar cane, vegetablesatwjute, pulses, coconut,
maize, millet, cotton and groundnut. Agriculturaiogs generate large
guantities of residues. Such residues represeimportant source of energy
both for domestic as well as industrial purposefie©sources of biomass in
the country are farm-animal waste and poultry dnogg produced by the
national herds, fuel wood from existing forestgetresidues and saw dust
from the forest-based industries. The 15 milliotizens of Bangladesh
produce huge amounts of human waste and municglal waste (MSW)
annually.

Agricultural residues: There are two types of agtioral crop residues: field

residues and processing residues. Not all fieldtlues are recoverable. The
percentage of field residues of a crop to be redyanto the land depends
upon the specific local climatic and soil condisorThere is no available
specific data concerning the common practices ingkalesh . However, in
developed countries, it has been established tiatadbout 35 percent of field
crop residues can be removed without adverse sffattfuture yields. Crop

processing residues, on the other hand, have l@temgerecovery factor.

Accordingly, it is estimated that the total annwahount of recoverable
agricultural-crop residues in Bangladesh is ab@uwd’, of which 63 percent

are field residues and 37 percent process residues.

Animal waste and poultry droppings: Manure frontleagoats, buffaloes and
sheep are the common animal wastes in Bangladdsh.qliantity of waste
produced per animal per day varies depending oy bz#, type of feed and
level of nutrition. The average amount of droppin@s air dry basis)
produced by broilers and layers are 0.02 and O0dJBirkl/day respectively.
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The recovery/collection factors for animal waste goultry droppings were
reported in many research documents to be 60 anpeBfent respectively.
Accordingly, it is estimated that the total annaalount of recoverable animal
waste and poultry droppings in Bangladesh is 20MT9

Human waste and MSW: The total rate of human wegsteeration by the
138.1 million citizens in Bangladesh has been esdtoh at 4.537 MT of dry
matter/year (corresponding to 0.09 kg/capita/daye MSW generation rate
in the urban areas of Bangladesh is between 0.4Dd#nkg/capita/day. In the
rural areas of the country, the generation ratenky 0.15 kg/capita/day.
Assuming that human waste and MSW are 100 pereeoterable, the total
annual amount of the biomass available from thesesburces in Bangladesh
works out at 14.793 MT.

Forests and the forest-based industry: Forest kEemacludes tree
components such as trunk, branches, foliage and.rdcee trunks and main
branches constitute what is commonly known as Webd. Twigs, leaves,
bark and roots are tree residues. Both wood prougsssidues (e.g. sawmill
off-cuts and sawdust) and recycled wood (e.g. tdatived from the
demolition of buildings, pallets and packing cratase important sources of
energy. The annual amount of such recycled woody eustainable basis, is,
however, not known. It has been estimated that abbut 20 percent of a tree,
initially harvested for timber, results in sawn guweots. The remaining 80
percent is discarded, in equal proportions, asstoresidues and process
residues (i.e. bark, slabs, sawdust, trimmings @ader shavings). Ply mills
produce about the same amount of residues as dawimi2004, 0.123 MT of
sawdust was available for energy purposes. Assurbhifigpercent recovery
rate, the annual amount of recoverable biomass foyests and forest-based
industry in Bangladesh comes to 8.871 MT.

The total annual generation and recoverable rdtdsomass in Bangladesh
are about 165 and 9 MT/year, respectively. In 2086 biomass consumption
for energy in Bangladesh was reported as aboutpg&®Joule (PJ). At an
average annual growth rate of 1.3 percent, thewopton in 2010 will be
about 370 PJ. The total available recoverable bésnemergy of the country in
2006 was about 1250 PJ. Accordingly, in 2006, al82@ PJ of biomass
energy was available for the generation of eleityri©n the other hand, the
total biomass energy consumption in 2006 was aB@@tPJ. Assuming the
same average annual growth rate of 1.3 percentyiieass consumption in
2010 will be about 286 PJ. Therefore, the amourtti@iass energy available
in 2006 was 777 PJ, which is equivalent to 216 watehour (TWh).
According to these two estimates and considerirzg the consumption of
biomass for non-energy purposes is negligible,aeual available biomass
energy potential for electricity generation in Beagsh is in the range of 216
-250 TWh.

Therefore, there is a huge potential of producilegtecity using biogas in
Bangladesh. According to Infrastructure Developm€@umpany Limited
(IDCOL), Bangladesh has currently 215,000 poulaynfs and 15,000 cattle
farms. By establishing biogas plants in these farmisctricity could be
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generated. So far 35,000 biogas plants have betblisked across the
country and these plants are producing gas, wisidieing used for cooking
purposes in the rural areas. The agency has seget bf establishing 60,000
biogas plants by 2012. One plant produces on arageed4.22 square feet
gas. At present 3.3 million square feet biogasiadpproduced in the country
daily which can produce about 1,000MW electricitydaf this opportunity
could be seized, the growing shortage of elecyrimituld be greatly met in the
country (Al-Muyeed & Shadullah, 2009).

However, successful application of this option dejgeon: (i) the institutional
measures — close collaboration between sectordvewancluding, among
others, provision of soft loans and/or subsidizatib this technological option
as an integral part of total sanitation programnogremtly prevailing in
Bangladesh; (ii) availability of standard designr feonstruction and
maintenance guidelines for the specific site adbptelocal socioeconomic
condition; (iii) meaningful public involvement withbjective to pass relevant
information of this technology to the community,dato raise awareness to
maximize the acceptability of this technology; dnd prediction of realistic
benefit of this technology.

Progress of Bangladesh with Climate Adaptation

In response to the global concerns, Bangladeshnieaa signatory to the
UNFCCC in June 1992. Bangladesh has participateabth the Asia Least
Cost Gas Abatement Strategy (ALGAS) and the US @gBtudy on Climate
Change. These studies are being carried out bys®B in partnership with
NGOs and academia as part of its obligations agrat®ry to the UNFCCC.
The GOB embarked on a series of national activitesonfront climate
change. These have included GHG inventories, vamkty and adaptation
analyses, and more recently, participating in thkaf Development
Mechanism (CDM) of the Kyoto Protocol. A Climate &ige Cell has been
established within the DOE linked to the Ministrfy Disaster Management
under the Comprehensive Disaster Management ProgeaiBangladesh has
further fulfilled its commitment under UNFCCC by bsuitting its Initial
National Communication (INC) in October 2002. Cuthg, the Second
National Communication on reporting climate infotioa to the UNFCCC
and community-based adaptation to climate changerder preparation.

As mentioned earlier, Bangladesh prepared NAPA Q52 which was the
beginning of a long journey to address adverse atspaf climate change
including variability and extreme events and to rpobe sustainable
development of the country. NAPA follow-up actionck as adaptation to
climate change through coastal afforestation has beitiated. The INC and
NAPA highlighted climate change impact studies wWwhiocused on the
following sectors: water resources, agriculturet@medorest and biodiversity,
coastal zone and coastal resources, human healfhgstructure and
socioeconomic impact.

In addition, the GOB has shown its commitment t@pdtion to climate
change by implementing a number of policies andyEnmmes that address
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key aspects of vulnerability. For example, follogithe cyclone and storm
surges of 1991, the GOB created a “Green Belthe1 12 coastal districts in
2001(GOB, 2008).

Agro-ecological zones have been delineated for cselagro-climatic
appropriate crops and soil conservation has beesmgied for the
enhancement of agricultural productivity. A Geodriapinformation System
(GIS) based national data bank has been createdsscst in planning
appropriate cropping pattern. Moreover, programmas the Barind
Multipurpose Development Authority (BMDA) on rislkeduction in drought
prone areas have commenced implementation, theomddtiWatershed
Development under the MACH programme and the Flaotion Plan has
commenced, the gazetting of the Forest Conserva&t@n(1995), Wild Life
Act, Protected Areas and other policies which leadbrest and biodiversity
conservation and reduction of forest fragmentatiane been implemented.
Bangladesh has extensive experience in involviaglloommunities in forest
protection and regeneration as well as the creaifolong-term interests in
maintaining forestry resources through, for exampe Social Forestry
Programme that promotes a unique benefit-sharirapngement. Finally, the
Coastal Islands Development and Settlement Progef®@DSP) is being
implemented in collaboration with the Water Devetegmt Board, Department
of Forest (DOF), LGED and the Department of Agtiordl Extension.
Several other measures are in place to strengtlveate adaptation (GOB,
2008). These strategies have skills implicationsmdor (i) Climate Change
Analysts to conduct research and analyze policyeldgvnents related to
climate change, make climate-related recommendation actions such as
legislation, awareness campaigns, or fundraisingpragehes; (i)
Environmental Restoration Planners to collaborath field and biology staff
to oversee the implementation of restoration ptejeand to develop new
products, process and synthesize complex scientfita into practical
strategies for restoration, monitoring or manageméii) Environmental
Certification Specialists to guide clients suchramnufacturers, organic farms,
and timber companies through the process of beéntified as green; (iv)
Environmental Economists to assess and quantify tenefits of
environmental alternatives, such as use of reneweahkergy resources; (v)
Industrial Ecologists to study or investigate ingia$ production and natural
ecosystems to achieve high production, sustainat#dsources, and
environmental safety or protection; (vi) Water Rase Specialists to design
or implement programmes and strategies relatedaterwesource issues such
as supply, quality, and regulatory compliance issueand (vii)
Water/Wastewater Engineers to (a) design or ovepmegects involving
provision of fresh water, disposal of wastewated aeawage, or prevention of
flood-related damage; (b) prepare environmentaludwmmtation for water
resources, regulatory programme compliance, dateageanent and analysis,
and field work; and (c) perform hydraulic modelliagd pipeline design; (viii)
Brownfield Redevelopment Specialists and Site Mamago participate in
planning and directing cleanup and redevelopmewbataminated properties
for reuse; (ix) Geospatial Information Scientiatsd Technologists to carry
out research and develop geospatial technologiesduping databases,
performing applications programming or coordinatingrojects and
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specialising in all areas of climate adaptatioMost of these skills already
exist but they are inadequate in supply requiringhier skill development
programmes. There are reportedly skill gaps in)(&nd (ix) which need to be
filled with specialised skills development prograssn

CDM Projects in Bangladesh

CDM can help reduce industrial pollution. CDM pmie can earn saleable
credits for reducing/avoiding emission and CertifiEmission Reduction
(CER). A CDM Executive Board has been establisimethé country. CDM

projects are needed to be vetted by the DOE. Vexy idividuals or

institutions are involved with the CDM project attiies in Bangladesh.

Only eight CDM projects have so far been approvedBangladesh by the
Designated National Authority. Of these, only tweoojpcts have been
approved by CDM Executive Board, one of which hesrbregistered and the
other is under implementation. In order to encoernagre CDM projects and
to reduce the impact of GHG emissions on envirorimaoducts like quality

energy-efficient industrial motors, industrial ko8 etc. may be allowed duty
exemption benefits. Bangladesh is very keen to semergy and the

government has decided to procure 30 million Corhpdgorescent (CFL)

Bulb. Lack of general awareness especially amoagthducers of goods and
services, limited capacity of the DOE to developsddme information,

inadequate understanding of the CDM or limited c#pato develop the

methodology and to develop project design docune¢nit are some of the
reasons why CDM projects are very few in Bangladesh

The measures forming the cornerstone of Banglaslesifiorts to combat
climate change may include: (i) investing in reable energy; (ii) initiating
guantitative targets for carbon reduction; (iii)praving energy efficiency;
(iv) rewarding conservation, innovation, and mitiga efforts; (v) developing
domestic and non-fossil energy sources; (vi) cotidgcresearch and
promoting an alternative low-carbon developmenatsgy; (vii) instituting
cost-benefit approach for mitigation and abatenprnjects(viii) imposing a
carbon tax on imported fuel; (ix) raising the voicé Bangladesh in
international climate change forums and particigatiin  sequestration
projects; and (x) appointing a "Climate Change Advl to the Prime Minister
to advise and coordinate policies.

2.2.2 Green response to the current economic crisis

The impact of current global economic crisis on Bangladesh economy is
still not as visible as one would expect. The gmgrcomponents of the
country strategy in response to the current econ@msis relate primarily to
improvement in energy situation of the country.Serely, the demand for
power in Bangladesh is about 5200 MW a day, whigmegation ranges
between 3200 MW and 4000 MW recording a daily sigetof 1200 MW to
2000 MW. To mitigate the power crisis, the governinbas undertaken
several policy measures. These include: (i) impgrtenvironment-friendly
energy technology, (ii) setting up hydroelectrioMeo plants in high stream
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rivers from where 10 MW to 15 MW electricity coulae produced, (iii)

building wind power plants in the coastal areaschidould help add 50 MW
of electricity to the national grid, (iv) grantinduty and tax benefits to
promote renewable energy in the current budgef¥o2009-10 e.qg. lifting the

custom duty on the import of solar panels from éxésting 3 percent, (v)
providing clean power to 230,000 rural familiesnfrgd000 biogas plants, and
(vi) implementing the Renewable Energy Policy-2@068develop the green
energy resources and meet 10 percent of the nhtitmmaand for power by
2020.

The issues over renewable energy development camethe fore in
Bangladesh as the supply of non-renewable energsces, such as gas, is
abundant ensuring the future energy security ofdentry. The GOB has
framed a renewable energy policy and fixed someipéargets. But it is yet
to plan its implementation. The budget for FY 2A@proposes to lift the
custom duty on the import of solar panels fromeRisting 3 percent. VAT at
all stages of import, domestic production and sygms also been waived.
The policy envisions meeting 5 percent of the tp@alver demand by 2015
and 10 percent by 2020, by developing renewableggnsources, such as
solar, biogas, biomass, wind and hydropower. Unttex policy, the
Sustainable Energy Development Agency (SEDA) ispespd to be
established as a focal point for development aramption of sustainable
energy.

Although the crisis response strategy of the GOBsdaot include any skills
development component, it has skills implications developing new green
collar occupations in response to increasing denfancenewable energy and
also for greening existing occupations prevailinghie non-renewable energy
sector.

2.3 The skills development strateqgy in response tweening (4-5 pp)

Bangladesh has no skills development strategy@steof a coherent country
policy response to climate change and environmesggkadation. There is
very little or no policy coherence, complementarityelevance and
coordination as such. No skills response strategresincorporated into a
larger greening policy agenda. Nor is there a aafttemational strategy/policy
targeting to meet the skill needs for greeningegbenomy. The national HRD
strategy in the provision of skills for green jolssnon-existent. In fact, the
national HRD strategy is market-driven, not envinemtal policy-driven.

There is no role of skills identification in the BRstrategy development.
National Skills Development Council (NSDC) estaliéid in 2008 under the
Prime Minister’s Office is expected to fill the gap

In the context of greening the economy, skills dement policies and
strategies are not coordinated with and linkechttustrial, trade, technology,
macroeconomic and environmental policies. Althoaggoing TVET Reform

Project is trying to establish training network Weeén the public sector
training institutions and the industrial employetsere is no contents on
developing skills for green jobs. The Project hagyeted to meet market-
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driven skill demand. In the same vein, there isrole of social dialogue in
skills development for greener economy.

The biggest institutional bottlenecks that hampalssdevelopment for a
transition to green economy seem to be: (i) lackwéreness and inadequate
appreciation of the Department of Technical EdueaDTE), Bangladesh
Technical Education Board (BTEB), Bureau of Manpo&enployment and
Training (BMET) and, above all, the Ministry of Ezation and MLE; and (ii)
lack of clear policy agenda for developing skitis §reening the economy.

Although there is a divided opinion, compulsorydeeducation is considered
crucial in promoting green skills among the popalaby most of the experts.
However, initial TVET and continuing vocational itveag (CVT) are also

considered instrumental in greening the economerd s virtually no role of

business management education and training in pmgosustainable
entrepreneurship. Generic skills, such as leadgrsbimmunication, problem
solving etc., in the skills provision for green $olhave proved important,
especially in the case of the NGOs. The existingcation and training system
including general schooling does not follow a #ggt to “mainstream”

sustainability and environment protection issueshiwi the education and
training system. However, although there is no iekppolicy in place, the

government has introduced several chapters on emagntal issues in
pollution, adaptation and mitigation in the syllabof the students from
Grade-lll to Grade-VIll in the general schoolings®m. Besides, the
government is planning to widen the base of enwirental education at the
higher levels.

3. Anticipation and provision of skills

3.1 Green structural change and (re)training needs

This section and all its subsections deal witht(a@)ing needsvhich derive
from (a) major employment shifts within and acreggtors and economic
activities due to climate change and demands feergng the economy i.e.
green structural change, and (b) identificatioslofis, trades and occupations
that become obsolete as a result_of green struathiengeson the labour
market.

3.1.1 Green restructuring and itsimpact on the labour market

Broad economic sectors / economic activities wiljanemployment growth
potential for green jobs in Bangladesh encompasgrggn supply,
manufacturing, materials (waste) management, aseigdn, trade, transport
and telecommunication, agriculture and forestry.ptyment in agriculture
has declined from 51 percent in 1999-2000 to 4&querin 2005-06 while
employment in manufacturing has increased fromp&g&ent to 11 percent
during the same period. Similarly, while employmininining and quarrying,
electricity, gas and water, and community and peakeervices has declined,
employment in trade, transport and communicatiod ather services has
increased from 6.41 percent in 1999-2000 to 8.4#¢gue in 2005-06. The
change in employment of these sectors is not dibyegovernment policy but
by technology implementation and innovation byitidividual companies.
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It appears that environmental pressure has a roleausing this change
(Unnayan Shamannay, (2004). The structural tramsfton is derived not
merely from economic growth but also from spontarsegreen structural
change. However, current and future employmentsshifd trends are likely
to take place due to anticipated green structurahge notably in energy and
telecommunication. Green employment shift to reat@es energy is gaining
momentum. The structural transformation is derivedt merely from
economic growth but also from green structural gearCertain change is
anticipated by green structural change especiallgriergy, manufacturing,
waste management, construction, transport, teleaorimation and trade. In
telecommunication, Grameen Phone (GP) targets wwassarbon cut.
According to Star Business Report, GP has setgettdor reducing carbon
emission by 30 percent from its entire operations 2015. The mobile
operator started adopting green technology in 280 so far has set up 12
solar and one wind power network sites. With agressive move, the
company targets to set up 100 more base stationg gseen technology in
off-grid areas. GP has so far managed to reduckopadioxide (CO2)
emission by nine percent from its entire operatilikes networks, transports
and offices. GP estimates that the successfulteewiill save approximately
1,202 megawatt of electricity every year amountm@n equivalent reduction
of over 700 tonnes of CO2. The operator's CO2 aamssgntil end-October
2009 was 140,458 tonnes. With the target achiewe@di5, the emission
amount will stand at around 99,814 tonnes. In Baaggh, currently there are
22,000 base stations of six mobile operators. Honis$actors are being
considered under international standards set bitiied Nations.

GP and telecom equipment vendor Huawei partner@®@8 to build a green
mobile network in Bangladesh to transform the ofeis core network to an
environmentally friendly one with layered architget solutions, and reduce
the energy requirements of its base stations. Alicgrto estimates by
Ericsson, a telecom equipment maker, around 0.dept of global CO2

emission and around 0.12 percent of primary energy are attributed to
mobile telecom technology. For instance, this camg#o 20 percent of CO2
emission and around 23 percent of primary energyfaistravel and transport.

The annual CO2 footprint of the average mobile stbsr is around 25 kg,
which is equivalent to driving an average car forheur or running a five-
watt lamp for a year. The Ericsson study reporteat it is the energy
consumption in the 'use phase' of radio accessonktvthat the environment
IS most significantly impacted, out of all the caang's products. Usually in
the radio access products of the mobile netwolties,highest volume or 75
percent of indirect CO2 emissions are made, acegridi Ericsson.

Organic Waste Recycling through Composting
In Bangladesh, most of the organic waste remaingtilized. There is
inadequate legislation in the country to addressgitowing problems of the

organic waste. Waste as well as organic waste neamagf is entrusted with
the urban local government bodies. The resporsiluifiremoval and disposal
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of municipal organic waste lies with the City Corgiions and municipalities.
The six City Corporation Ordinances and Pourasl@eanance 1977 are the
only local laws that give some idea about dispa$aiunicipal waste. But
most of the times they are not implemented prop&féry recently, the Waste
Concern and WWR bio Fertilizer Bangladesh Ltd. Blam organic waste
recycling project near Dhaka, are actively involvedhe greening initiative.
Under this project vegetable waste from Dhaka'skefars being collected
using project’s own transport networks, and taleoedmpost plant. 800 new
jobs have been created through this plant. In mafgiabout 120,000 people
are involved in the recycling occupation in Dhakey @and it is also being
replicated in the other cities of the country. Commity Initiatives of house-to-
house waste collection in the neighbourhood of btities have started.
Through utilizing organic waste in composting pléké Waste Concern, we
can reduce gas emission and can get extra moneydaobon trading. Major
occupations in this sector include: garbage clegngarbage collectors,
supervisors, machine men, truck drivers etc. Ted® has a lot of potential
for greening environment and creating new greelacbs.

Organic Cultivation: Naya Krishi (New Farming)

Present cultivation in Bangladesh is charactersedse of modern inputs like
chemical fertiliser, pesticides and irrigation whare harmful to environment.
To pave the way for sustainable agriculture andeligament, the country's
irrigation (deep tube-well) dependent cultivatiomhich destroys crop
diversity, especially the low water demanding crdige many varieties of
rice, millets, cereals, peas, grams and pulsesjldgHze minimised through
encouraging production of traditional eco-agrictdtucrops that can protect
the nature from overexploitation. Nature is beirggicusly exploited for
producing some species of paddies which need Ibtgraundwater, and
cultivation of such crops should be immediatelyided. At least 2,000 liter
of water is needed to produce just one kilogramiaef (paddy) whose price is
nowhere near the price of the water. It is not ptat@de that natural resources
gradually get overexploited in such a manner by thenan beings.
Withdrawal of underground water for such irrigatisncausing serious water
crisis in the rural areas and the water level inggdown every year. There are
so many varieties and species which are tolerantdifferent climatic
conditions, soils and topography. For example, maayeties of rice (Aus)
and millets grow well in dry weather condition lsatme are water demanding
and prefer wet condition.

Some crops are shade loving, some are partialooue sequires long sunshine
hours. The farmers need to know which crops growhat condition and also
about their crops’ interrelationship among themsgland with other species.
Therefore, the farmers should know the use practeel the ideal conditions
for growing crops and must bring more species ucdgpping culture to save
biodiversity and to maximize the use of land armtpictivity.

Dams for withdrawal of water from the upstream dtobe discouraged

because it changes the habitats of both upstreamdawnstream creating
disturbance in the natural water flow that causepediment, rising of the

24



catchments bed by silt. Moreover, it changes theirahcycle of dry and
winter flora of the soil and ultimately affects teil texture and structure.
Decreased catchments reduce the water holding ibapad thus cause floods
frequently during the wet monsoon. Expansion oficagpural land by
replacing the forests, cutting the hills and fidlithe catchments, although
facilitates managing agriculture, decreases landa,amiodiversity, and
catchments or water reservoirs.

This causes floods frequently and damages cropsdSxsurface water due to
flood during the hot season absorbs solar radiatwd increases the
temperature of the water bodies and thus raiseandnlatmospheric
temperature. It is one of the reasons for globaimirg. Plantation of Rain
trees, Mahogony and Acacias should be banned gddtbirb the growth of
other crops.

The changes of the nature are influenced by mactpri® — solar radiation,
heat and temperature, volcanic eruption, earthquaked, ocean current,
glaciers, abrasion, wear and tear, action of livaglies including human
beings. Changes may be very slow which cannot lskerstood by normal
feelings but some sudden changes — earthquakeanioleruption, cyclones
and storms, nuclear and chemical war are so dewvagsthat millions of lives
get destroyed within a short span of time.

Nowadays, organic cultivation is not only a demdad health but also a
greening demand for land fertility. To increasedqgaroduction, HYVs was
introduced in Bangladesh pretty long ago. Thesaetras need a lot of
chemical fertilizers and pesticides which decredaaed quality and
biodiversity. After severe flood in 1988, farmerd ®angail District
approached for help to UBINIG, and began a newcatitiral movement
(Naya Krishi — New Farmingto produce food in harmony with the nature.
Women and then small poor farmers were respondinthey had to come
face-to-face with excessive chemical use in agiceland could not afford to
buy chemicals. Now it has spread over all typefaohers. It is important to
take note of the greening beauty of the farmers @t joining theNaya
Krishi. The socio-economic classification of the farmerhe following:

» Poor farmers having land of less than 1 acre: 80%
» Middle farmers having land of 1-3 acres: 130 (17%)
» Surplus farmers having land of 3-5 acres: 23 (3%)

Through this agricultural practice farmers do nepehd on modern inputs, i.e.
chemical fertilizers and pesticides, but use orgamd bio-inputs for their
cultivation. The farmers utilize their communalriagltural knowledge and
get relevant support through UBINIG. But skill deagment through different
training programmes and workshops for agriculttabwledge and their
dissemination is urgently needed. This sector hay wigh potential for
greening stemming from both environmental and ecoo@onsiderations. In
economic aspect, this agricultural practice createsv employment
opportunities especially for the women and savetaof foreign currency
through not utilizing chemical fertilizers and pestes which are mostly
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import based. The major occupations involved ins thictivity include
agricultural workers, agricultural advisors, chemisraders and farmers. This
sector has a lot of scope for creating new gre#argobs through retraining.

Shrimp Cultivation

Shrimp cultivation began in Bangladesh in the n®dds when exports
totalled US$ 4.7 million a yeaOver the last two decades, shrimp cultivation
has emerged as a major industry in Bangladesh. tiutional form of
shrimp cultivation wa$Bheri/Gher (shrimp farm/ponddquaculture that had
been practiced in the coastal areas of Bangladeshgdpre-independence and
post-independence period. The GOB recognized shianmping as an industry
under the Second Five-Year Plan (1980-85) and adapeasures necessary
for increased shrimp production (Haque, 1994). 97980, slightly more
than 20,000 ha were under shrimp cultivation (Ahyi&88). Bangladesh has
currently onamillion-plus shrimp farmsThe impact of shrimp cultivation has
economic, social and environmental dimensions; @alhe it has a
tremendous effect on the rural community in thestalaareas of Bangladesh.
Currently, about 1 million people are employedhis tsector and 6 percent of
total export earnings of the country come from #estor. People are moving
from agriculture to shrimp cultivation because ofdus labour in agriculture
and high profit in shrimp farming. The practicestirimp culture needs saline
water as an input to the shrimp pond. Sluice gatesnormally allowed to
open two or three times when the salinity in thensp pond decreases and
saltwater exchange from the river is necessary. a&sresult, heavy
sedimentation from upstream water settles in therlbed and canal bed,
causing water logging in the shrimp ponds and oricalgural land and
because of the salt the land quality is degradWter in the shrimp ponds is
also polluted because of the application of feed dertilizer for the
development of the shrimp. Thus, the by-productshef shrimp ponds and
shrimp industry pollute water and soil and degrtde quality of the overall
environment. Vegetation, crops, fish and livestack seriously damaged by
the process of shrimp cultivation making it impamtto intrude new
technology in shrimp cultivation so that the deatamh of land quality and
pollution of water do not occur. Major occupatioims shrimp cultivation
include shrimp-fry catching fishermen, hatchers, thaders, fry storekeeper,
fry depot manager, fry commission age@ter makers, shrimp collectors,
shrimp cleaners, beheading workers, shrimp paclstugie gates operators,
shrimp plant managers, grading workers, productiorkers, lab assistants,
refrigeration assistants, processing operatorsersigors etc. So there is an
urgent need for retraining of the workers who areolved in the shrimp
production, processing and export in order to miotee environment and
make the sector environment-friendly and sustagaBltraining is needed
here due to restructuring in agriculture and figeer

3.1.2 I dentification of (re)training needs
The retraining needs were identified by the redeascin consultation with

the organizations and enterprises initiating andkaling with greening the
economy. No labour market information service (LMIS still in place in
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Bangladesh to collect information on the retrainimgeds for green jobs.
Bangladesh Bureau of Statistics (BBS) conducts ualbrce Survey at an
interval of 4-5 years with a pre-designed questm@neliciting information on
the traditional variables of the labour market, .e.gmployment,
unemployment, underemployment, labour force paditon rate etc. by
sectors, occupations and regions. If the existimdjcators could be further
split into existing green and non-green as well pagspective green by
occupations across sectors, this could enable ltectanformation on green
jobs in future.

3.1.3 Skillsresponse

The skills response (retraining, TVET) to meet thallenge of the green
economic restructuring remains limited. There is awive labour market
policy measures and planning of initial and coritigutraining. Institutional
frameworks, delivery channels and ad hoc skillpoeses remain limited
mostly to IDCOL, NGOs, some CNG and non-renewalniergy companies
and waste management companies.

There is no special skills development programneesushion the effects
(displaced workers, need for skills upgrading, .€ttjey are delivered on-the-
job by, for example, RREL, GS, GP, NAVANA CNG anda%#e Concern
and funded by the NGOs with donor assistance.

3.1.4 Case studies

Two case studies are identified to illustrate (eejiing needs deriving from
identification of skills and occupations that beembsolete as a result of
structural changes on the labour market and maygrl@/ment shifts within
and across sectors due to climate change and denfandgreening the
economy. These case studies are: (i) refuse/waliexiors and dumpers, and
(ii) agricultural workers and inspectors in orgafacming. These cases are
rather good illustrations of new green occupatidgirem the analysis above,
restructuring process rather impacts the matenatte management sector
and to a great extent agriculture.

(1) Case Study on Refuse/Waste Collectors and Dumpe

There are mainly three types of occupation categomylved in the process of
waste management. These are: (a) waste colle@rwaste dumpers, and (c)
drivers of the waste carrier, which are traditiojadis. The jobs of the people
who are involved in these three categories are rbsmp obsolete due to
change of the traditional way of collecting wastel @umping. In traditional
way, waste is collected from different houses difterent points of the
municipal cities and then it is thrown or dumpedsome fixed open places,
which creates negative impact on the environméw émission of vermins
(spreading more than 40 diseases), Methane gas ¢dadr & GHG),
Leachate (polluting grass and surface water) etd995, Waste Concern, a
private company, has been established to achievnamon vision to
contribute to waste recycling, environmental imgnoent, renewable energy,
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poverty reduction through job creation and sustdaadevelopment. It
introduced a new way of collecting waste and dumpinat is known as
community based waste management. In order to withethe new way of
collecting waste it requires training of existinm@oyees who are actively
involved in the process of waste collection and ding. Waste Concern
professionals are conducting training programmeddsimps on solid waste
management, recycling, composting, clinical wastanagement, urban
environmental management, municipal infrastructuganning and
environmental impact assessment, but this is néficent for the large
number of households.

Waste Concern has been imparting training to aeasfgarget groups with
specific focus on community-based solid waste memsnt and resource
recovery. The training programme is divided intootwmodules — one is
targeted to Municipal and other local governmenfétials and the other is
targeted for NGOs and community-based organisatiohise training
programmes have been and are being conducted bie\Wascern in Dhaka
and other cities of Bangladesh. After getting tianing from Waste Concern,
the trained people disseminate their knowledgeo(ttin teaching and hands-
on training) to the people who are employed in eastlection and dumping.
The entire cost of the training programme is bdméVaste Concern funded
by donor agencies.

Table-3.1: Trend of Urban population

- Percent of Urban | #\verage Annual
Year Total Urban Population ) Growth Rate
Population %)
1819 4
190t 773 33 1.69
2640 5
196t 726 19 3.75
6273 8
1o 602 78 6.62
15
1353
18t 5963 ) 10.63
4
20
2087
19t 2204 51 5.43
23
2880
2001 8477 -s 3.27
40
7844
2025* oo g _

Source: UMP, Asia News, summer, 1999

From the Tables-3.1 and 3.2, it is evident thatarpopulation are growing
over time and it is expected that with the increabeairban population the
waste generation rate will increase. From Table-8.2s clear that waste
generation rate is high in Dhaka city comparedth@iocities of the country. It
has been estimated that average per capita urbate \ganeration rate is
about0.41 kg/capita/day (Waste Concern, 2006).
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Table-3.2: Total Waste Generation in Urban AreaBarigladesh in 2005

. Total .
CIty/TOWn (\k,;izp/day) gﬁyf‘lfown Po(g%lgg)on Fz%p(:)lg)at|0n TWG*** (Ton/day
Average
seDa?s/on s\é\geston TWG
(Ton/day)
Dhaka 0.56 1 6,116,731 6,728,404 3,767|91 01518 | 4,634.52
Chittagong 0.48 1 2,383,725 2,622,098 1,258.61,837.57| 1,548.09
Rajshahi 0.3 1 425,798 468,378 140,51 205.15| 172.83
Khulna 0.27 1 879,422 967,365 261J19 381.34| 321.26
Barisal 0.25 1 397,281 437,009 109|25 159.51| 134.38
Sylhet 0.3 1 351,724 386,896 116/07 169.46| 142.76
Pourashavas 0.25 298 13,831,187 15,214,306 3,803.58 5,553.224,678.40
Other
Urban 0.15 218 8,379,647 9,217,612 1,382.64 2,018.66700.65
Centers
Total - 522 32,765,516| 36,042,067 | 10,839.75| 15,826.04| 13,332.89

Notes: *WGR= Waste Generation Rate,

** Including 10% increase for floating population,

*»**TWG= Total Waste Generation, which increases 46fvet season from dry season
Source: Waste Concern (2006)

As mentioned earlier, 120,000 urban poor from théormal sector are
involved in the recycling trade chain of Dhaka cilyhe number of poor
people involved in this process in other citiesha country works out at 0.3
to 0.4 million. Most of these poor people are ined in the dumping process
and do not apply any sustainable scientific metiA@da result, they including
city dwellers suffer from many diseases. In ordecteate an environment-
friendly way of waste collection, waste dumping @aogroduce some product
through recycling of waste, it is necessary tontthiem. Specifically, in order
to convert organic waste into Compost Using CommyunBased
Decentralized Approach integrated with house-toskowaste collection and
to produce as well as to use compost/enriched csempagriculture, rigorous
training of those poor people are needed. The ptelenpact of this training
will be that existing waste collectors will not étheir jobs. Instead, new job
opportunities will be created for these hardcorerpzople. In addition, it will
help to improve quality of life and environment.

According to LFS (2005-06), there are 130,432 ggebeollectors and related
labourers in the country. They are not familiarhailean garbage collection
and disposal pointing to the need for their tragnio develop environment-
friendly skills. This workforce is likely to growtathe rate of 1 percent
annually.

The practice of environment-friendly collectionwéstes and recycling them
is a very recent phenomenon initiated by Waste €anclrhe persons in the
three traditional occupations are adapting to neathods of waste collection
and recycling and are gradually shifting their jblo$ on a limited scale. Fresh
recruits are also entering the emerging green joasket. These recruits are
trained on-the-job mostly by Waste Concern. Amongeg enhanced skills
required for the future are: Hazardous MaterialmBeal Workers, Hazardous
Waste Management Specialists, Solid Waste (Endeggineers/Managers,
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Green Building/Recyclable Materials Distributors,edgcling Collections
Drivers, Recycling Coordinators and SustainableigesSpecialists. All of
these skills are growing in Bangladesh with theistessce of the donor
agencies, but at a very slow pace.

(2) Case Study on Agricultural Workers and Inspecteos in Organic
Farming

Organic farming is a form of agriculture that rslien crop rotation, green
manure, compost, biological pest control, and meicia cultivation. This is
the production of crops and animals without the afssynthetic inputs (such
as manufactured pesticides and atrtificial fertiliser genetically modified
organisms. It is a modern farming system whichlaghlitely eschews the use
of chemical inputs to the farm. It is crop or stdakming where only natural
fertilisers, pesticides and nutritional supplemeats used. Hormones and
synthetics chemicals are not used at all. Orgaamimihg is free of synthetic
chemicals. Organic farming means produced in safilenhanced biological
activity, determined by the humus level, crumb cite and feeder root
development, so that plants are fed through thé esmdsystem and not
primarily through soluble fertilisers added to tleil. It is agricultural
practices which promote biodiversity, biologicati®s and biological activity
within the soil, accompanied by using, where pdssiagronomic, biological
and mechanical methods, as opposed to using simthaterials.

In simple terms, organic farming is the procespmfducing food naturally.
This method avoids the use of synthetic chemicdllilers and genetically
modified organisms to influence the growth of cropee main idea behind
organic farming is 'zero impact' on the environmdihe motto of the organic
farmer is to protect the earth’s resources andymedafe and healthy food.

Farmers and gardeners plan to grow their cropsowitibhe aid of artificial

fertilizers and harmful chemical pesticides. Orgaranchers and dairymen
raise their livestock free of drugs and animal homes. Supporters of the
organic lifestyle believe that food produced irsthianner is of higher quality
and possesses higher nutritional value in compartsofood produced by
conventional chemical-based methods. Organic fagnand organic food

production have some other basic rules. These (gr&o use of chemical
fertilizers or synthetic drugs; (i) no use of geoally modified organisms;

(iif) prevention from soil loss and erosion; and) (oromotion of 'bio diversity'

— support a range of crops, not a single species.

Bangladesh is a small country of around 144,000 ksg. According to
population Census 2001, its population was abo@trhRlion and 76 percent
of this population are living in the rural areadpite the significant effort in
order to reduce poverty undertaken by the GOB, ratooalf of the rural
population are still poor. The agricultural seasthe main livelihood strategy
for the vast majority of the rural people in Bartgah. It contributes around
20.6 percent of the country’'s GDP and provides abtdi percent of its
employment (BBS, 2007). Thus, in order to reducealrpoverty, it is
necessary to boost up agricultural production. Qkerlast couple of years,
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due to an increase in the cost of production af tompared to others rice
farming is currently a non-profitable enterpriser farmers. As a result,

farmers are moving from rice production to otheofipable crop like maize

and searching new variety of crops which will befgpable.

Commercial organic farming has emerged in Banglades an alternative
highly profitable farming enterprise for farmer# three-year long economic
analysis of FiBL (a research institute of organitie@ulture) on organic and
conventional farms has shown that, due to high premprices, organic
farming is as profitable as compared to conventitaraning” (FiBL 2004).

With few exceptions, organic farming in Bangladsgh occurs largely on an
experimental basis. Total land area under orgauitivation in Bangladesh
has been estimated at 0.177 million hectares (IFQRBDD6), representing
only 2 percent of the country’s total cultivableda By 2005, only 100 of its
traditional farms have shifted to organic agriciétuSince the introduction of
organic farming in Bangladesh by the nongovernniemayanizations
(NGOs), the movement is still being largely drivieynthe NGOs. According
to IFOAM (1996), of the 138 NGOs that are membeirgshe Forum for
Regenerative Agriculture Movement (FORAM) in Barugah, 47 are
engaged in practicing organic agriculture, 87 améending to practise
sustainable agriculture, and 3 are involved in adey, lobbying and
campaign for sustainable development. Among the&O$ PROSHIKA,
with its “Ecological Agriculture Program” (EAP), ihe top organic body in
the country. “Since 1978 PROSHIKA began to spreeolagical practices
among its group members by growing varieties ofsseal vegetables.
According to PROSHIKA (2008), its EAP is expectedirtvolve around 0.8
million organic farmers in organic cultivation ass0.22 million acres of land
by the next ten years. Out of these, 0.22 millianmfers started to practice
organic farming on 0.08 million acres of land inethast five years.
PROSHIKA has also introduced an organic vegetalédeketing project to
promote the consumption of organic vegetables. &by, one marketing
channel of PROSHIKA is selling eco-friendly produoethe public in Mirpur
area of Dhaka city. Furthermore, mobile vans aliegbased to sell organic
vegetables in some areas, including apartment @mp] mega shops and
departmental stores” (PROSHIKA 2004). Between Ji®99 and March
2003, PROSHIKA received some funding support fram\tVorld Bank.

The involvement of the farmers in organic farmisgincreasing and today
spans over 16 districts and over 100,000 farmingjlfes (with an average of
five members per family). The farmers or agricuidtuvorkers responded and
accepted this agricultural practice so well that tkmber of farming families
has significantly increased. Agricultural inspest@rurrently numbering about
12,500 throughout the country) can also play sigaift role to boost up
organic farming. The areas where organic farmingxpanding are mainly
based on the communal agricultural knowledge ofkens and some support
from different NGOs like UBINIG.

Skill needs for organic farming are identified thgh the local level staff of
the Department of Agriculture and the NGOs who acévely engaged in
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spreading the organic farming. Initially, the staffthe NGOs try to convince
the local farmers that every one should adopt acgiarming as it is much
environment-friendly and more profitable. Thenrdaguires training of those
farmers who are willing to adopt organic farmingtlasy are not familiar with
organic farming. The training is organised and cmteld by the NGOs,
notably UBINOG, which conducted a number of hands-tvaining
programmes on organic farming initially for its owtaff and subsequently for
the local farmers. The entire cost of the traingigorne by the NGOs.

But proper skill development of agricultural workeand inspectors through
different training, workshops for improved agriculil knowledge and its
dissemination are urgently needed for the rapichegiwn of organic farming
and for greening the economy. As result of thiging, the rapid expansion
of organic farming will happen and the country vadl potentially benefited in
terms of both environmental and economic bendfiteconomic aspect, this
agricultural practice will create new employmentpopunity (green job)

especially for the women and save a lot of foreagmrency through not
utilizing chemical fertilizers and pesticides whialne totally import based.
Organic farming is also relevant for women becahsg actively participate
in the major processes of organic farming includisged and manure
preservation, sowing and plantation. Besides, aegdarming is more

employment-intensive than traditional farming.

According to the LFS (2005-06), there are 7,057 ,888cultural workers and

about 12,500 agricultural inspectors in the courttfgrdly 1 percent of them
practise organic farming. While agricultural workere likely to grow at the

rate of 2.4 percent, agricultural inspectors dtelyi to grow at the rate of less
than 1 percent annually. This workforce badly reegiitraining in organic

farming.

Among major green increased demand occupationggana farming are:
Energy Crop Farmers, Agriculture Extension SpestigliBiologists - Marine/
Fisheries, Soil Conservation Technicians, Restamafcologists, Agricultural
Inspectors, Farm Product Purchasers, Food Prodisgtettors, Sustainable
Agriculture Specialists andPrecision Agriculture Technicians.These
occupations exist in Bangladesh, but the peopld@rad in these occupations
are limited in supply requiring extensive training.

3.2 New and changing skills needs

The section and its subsequent subsections dellskill needs for newly
emerging green collar occupations, and with new a&hdnging skills
requirements for existing occupations (skill gaps}he context of greening
the economy. In the skill needs identification aathlysis and in the case
studies it is necessary to distinguish betweensskéeded for (i) reactive and
remedial environmental measures, and (ii) pro-aatieasures.
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3.2.1 New green collar occupations

This subsection deals with green collar occupatiwhigh emerge newly as a
result of adaptation to climate change and mitayatf its negative impacts.
Such occupations are new on the labour market mgahat the actual change
has occurred recently or is occurring now, no matteether such occupations
have already been listed in the national catalogfueccupations or may be
considered for the inclusion in the catalogue iurfe. These are new as well
as ‘hybrid’ occupations (e.g. carbon traders, selar bioenergy technicians,
energy assessors, CNG conversion technicians aeth gccountants).

These new green collar occupations are concentmtedergy and transport
sectors. SMEs are dominant companies in both rarmal urban centres.
Workforce involved in such occupations is quiteabie now and is expected
to increase substantially in future.

The role of technological change and innovationrémarkable for new
occupations demands. Qualifications and levelslatational attainment vary
widely from primary technical courses to graduation mechanical and
electrical engineering.

Creation of Solar Energy

Renewable energy (non-conventional energy) is ddfias energy derived
from resources that are regenerative or for alttoral purposes cannot be
depleted. The prime source of renewable energyolar sradiation, i.e.
sunlight. Because of the lack of available easgrafive source of energy and
vulnerable situation of current energy in Banglédbisge demand for solar
energy has been created. As a new green technofoyye of activity solar
energy has significant impact on environment armhemy through creating
huge employment opportunity. According to the eates of the experts,
currently, around 15000 solar engineers and te@mscand 100 green
entrepreneurs are involved in this sector. Accaydomn Grameen Shakti (GS),
an NGO, reported in June 2009 that there is atepes for 100, 000 new
green jobs especially for women in this sect@roviding power without
intensifying the effects otlimate change is a priority for Bangladesh. The
GOB has sea& goal of providing electrical power to all tgizens, especially
the 85 percent of theountry’s population who live in the rural areas.
Renewable energy, especially solar energy, is teg ¢omponent ofthe
initiative. To help speed up that process, the @ldbnvironment Facility
(GEF), launched in February 2006, has undertakesnanitious task with the
GOB, the World Bank, and IDCOL to increase the agreof off-grid,
renewable energy technologies, such as solar hgstenss. The project is
building capacity through access to financing, hess skills, training and
technical skills, institutional capacity, and com&r awareness. It has already
reached its goal of connecting 50,000 households solar home systems
three years ahead of schedule. S&&rprogramme oGS is also working in
this area, especially promoting small solar hom&esy (SHS) to reach low
income poor households.
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During 1993, Rural Electrification Board (REB)arted to electrify the rural
areas through solar energy. Since 1996, differemafe organizations have
tried to produce solar energy and to market it public. GS, probably the
first private solar pioneer in Bangladesh, haseathoperations in 1996 with a
view to supplying solar electricity in the rurakas.

In Bangladesh, more than 60 percent of the totpufation and more than 80
percent of the rural population do not have actesgrid electricity. In the
near future, it is unlikely that those people, maipeople of rural area, will
get access to conventional electricity. Even thotighGOB becomes able to
provide electricity to those people, it will not bavironmentally sustainable
because most of the power grid are dependent oarghsil (hon- renewable),
which emits GHG and pollute environment. In thisitext, solar energy can
solve all the problems of traditional power gridedacan provide renewable
energy for rural people and low income group.

Rural electrification through solar technology iscbming more and more
popular in Bangladesh. Currently, about 622,000 $idS been installed in
different regions of the country (IDCOL and GS, d&009). As noted earlier,
this programme is running mainly through IDCOL &8 with the assistance
of the World Bank, ADB, KfW, GTZ and Islamic Deveiment Bank.

Rahimafrooz Renewable Energy Limited (RREL) hay vecently introduced

solar-powered irrigation system. The system willphsave 760 megawatt
(mw) power and 800 million litre diesel every ydéaconventional power-and

diesel-run irrigation pumps are converted into sgb@wer. RREL has

introduced the system through converting a 10HRedirun irrigation pump

on solar power. The pump will supply water forgation of 20 acres of Boro
rice field. It is the largest installation of iténkl in Bangladesh from RREL. It
is a lifetime project with one single major investmh as solar panels, the
major part of the system is warranted for 20 years.

The training is mainly organised and conductedhgyNGOs. Firstly, most of
the staff, mainly the engineers who work in thédfi@are trained at the head
office under senior managers and consultants amddeployed to the field to
work under their supervisors. Regular trainings eseducted at the head
office and in the field. At the field level, additial training is organised for
the users or customers of solar energy. Spechaltynen from solar energy
users’ families are trained on basic maintenanc®lafr home systems and, in
addition, children are also getting familiar witnewable energy technologies
through different awareness programmes. The costteotraining and other
programmes are borne by the NGOs mainly funded ifigreint donor
agencies like the World Bank, GTZ, ADB etc.

RREL launched solar PV project back in 1985 in Badegsh. Due to
technological advancement, solar market has grasnand efficiently for the
last few years. Around 500,000 households are &reajoying the comfort
of SHS designed by RREL, among which, 70,000 atealg supplied and
monitored by the company. Besides, another 100 kweglium- and large-
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scale solar installations are also supplied by RRHEie company introduced
solar water pump in 2004, pioneering the servicBamgladesh. Since then
hundreds of beneficiaries are enjoying solar-basatr pumping service for
drinking and irrigation water.

During the Boro season, 120 million acre rice fieldBangladesh is irrigated

by 1.33 million different types of water pumps, argowvhich 87 are diesel

operated requiring 800 million liter diesel per yeBhe government provides
Taka 5400 million cash subsidy on diesel operatetewpumps. Seasonal
crisis and price volatility of diesel are commorza@ls that are associated
with diesel pump-based irrigation in Bangladesh.

Bangladesh Agricultural Development Corporation B2 gave RREL the
opportunity to demonstrate a large solar powerddaition scheme for the
Boro season. As a proactive initiative to redudarssolutions price, RREL is
also planning to set up a solar panel assembliagt.pl

The number of conventional pumps replaced by ther pamps each year will
save significant amount of fossil fuel consumptamwell as the government
subsidy, which will not recur for the next 20 yeaf$ere is, however, no
direct government subsidy for solar-powered pungpged.

RREL demonstrated a solar-powered irrigation pumpgdvernment officials

on 17 October 2009 as part of its plan to embarknstalling such devices
countrywide. It launched a 10-horse-power water pum Kaishar Char

village in Savar, which could pump out five-lakiréi water a day using
sunlight. It can save one-litre diesel an hour. Trhgal cost of installing the

solar pump was Tk.0.3 million and is warrantedeove for 20 years without
requiring any running or maintenance cost. Evethéf installation cost of a
solar pump is high, there is no maintenance costiel, which makes it cost-
effective over the years it operates.

A 10-horse-power-diesel engine consumes 1,350 linfediesel a year and
requires over Tk.0.3 million in total costs to riam one year, which does not
include government subsidy on diesel. But runnirgplar pump for one year
costs only Tk.0.15 million. The pump would reducé ®nnes of GHG

emissions a year. Through carbon trading, a pumpeowvill be able to earn
$10 against reducing each tonne of gas emission.

The initial cost of setting up a solar energy pumbpigh, which is not possible
for farmers to afford. But cooperatives and govezninfinancing can be a
solution. In Boro season, 1.33 million pumps irtegggpaddy fields in the
country, with 80 percent run by diesel that conssir8@0 million litres of

diesel a day, according to RREL. The governmentiges Tk.5,400 million

in cash subsidy on diesel-run pumps a year. Bar gmimps will be able to
save a huge amount of public money. The governmamild examine

financial benefits of such pumps, but the questiemains that the initial
installation cost is unaffordably high for the fars.
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Solar power is seen as one of the more promisiogees of renewable energy
for Bangladesh, whose demand for electricity iseex@d to increase fivefold

over the next two decades. The policy may underhoe resource-poor

Bangladesh may be galvanised into embracing rerlevesiergy when there is
increasing pressure on it to cut its emissions.

Solar energy interventions replace fossil fuel dimdctly reduces considerable
amount of GHG eventually keeping the environmeraithg. But the cost of

installing one megawatt of solar power is betweaea &nd eight times that of
conventional technology making government subsidi&sy part of any solar
development plan.

According to available sources, renewable energglde GS has launched its
service in Dhaka and major urban centres in Jur@ 20 meet the fast-
growing electricity need in the country's majoriedt The social business
enterprise would make the much-expected foray BingeSHS to two of the
capital's top restaurants. The company has alsigraas a raft of new solar
energy packages for the city's thousands of holdsht will sell SHS that
can ensure uninterrupted power for at least fowrdian the night. There is
already a big queue for its services. GS is makinigy into the capital as it
sees huge demand for solar power among the middleupper class people.
The Instant Power Services (IPS), powered by fdssls, is no longer a
viable solution for power cuts in the capital. ffete were not enough grid
power, IPS battery cannot even be charged, whicbrasnpting people to
think of alternative solution.

The move comes amid acute power shortages in fiieac®haka and across
the country. The electricity crunch has becomeese® that in some areas the
costly IPS cannot cover the outages. Experts kelibat the move would
change the country's renewable energy landscapestibg their growth in
areas left unexplored by the country's top solargnleaders.

The GS company would sell SHS package between TK60 and
Tk.114,000, depending on the need of the cliente Tminimum package
would power two ceiling fans and two energy savindps. The Tk.114,000
package would power three ceiling fans, a 21-imdbwr television and three
bulbs. The company can now compete with IPS prosjdgiven the severity
of the power situation in the capital. Unlike IRSS solar panel is warranted
for 20 years, and it is not taking any energy fribra grid for conservation.
Bangladesh has enough solar power and there isam@in for just making
maximum use of it. The city packages have beconstliep as GS is not
getting any soft-loan refinancing from the statesed renewable energy
lender, IDCOL. It was partly due to IDCOL's easyimancing scheme
launched in 2003 that made GS a big success stothiei country's move
towards renewable energy.

The company has so far sold around 300,000 SHS/eriog a population of
around 2.5 million people — in the areas whereethemo grid electricity. GS
sells the SHSs between Tk.12,000 and Tk.50,000, mattery guaranteed for
five years and panel 20 years. The company's fecudd still be on rural
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areas, where they were struggling to meet "ovemnimg demand” for their
products. Every month, GS is adding some 10,000. SH8 demand is such
that the GS raised its budget to Tk.7 billion i2@rom Tk.3 billion in 2008.
At present GS installs 14,000 solar panels a monttich was only 228 a
year in 1997. It has installed 2.83 lakh solar mreecross Bangladesh.
Similarly, Rural Services Foundation (RSF) insthfeur lakh SHS across the
country with a monthly installation rate of 20,008s demand for such
alternative energy is increasing in off-grid aredangladesh Power
Development Board (BPDB) is considering alternatsarces to produce
electricity on an experimental basis, such as tltedpower project in Kaptai
and wind power project in Feni.

According to Governor of Bangladesh Bank every bamks annual report
should bring out the amount of green investmentatle during the year for
refinancing in solar energy, biogas plants anduefit treatment plants. The
banks were advised not to invest in any projedt dlestroys the environment.
Instead, they have to be more enthusiastic in ngakimvestment in
environment-friendly projects. For solar energy banks can give Tk.70,000
to Tk.175,000, for biogas plant Tk.36,000 to Tk.300, and for ETP the loan
may amount to Tk.10 million. Meanwhilehag Governor of Bangladesh Bank
has already allocated Tk.5000 million for the snaald medium enterprises
(SMEs), who want to start or already started bussinaf renewable energy.
The environment-friendly investment is expectednicrease significantly in
the country in the near future.

The present government has decided to install ithdiat solar power units in
all government offices including the Prime MinisseOffice (PMO) and
Bangladesh Bank as part of its initiatives of prtimp use of renewable
energy in the country. BPDB on 07 September 20@8esi an agreement with
RREL to install independent solar power units a& MO. As per the
agreement, RREL has completed the installation watkin 60 days. In the
same vein, the government has initially asked the government and private
schools and colleges in the capital city to instalar panel to be replicated in
other areas and educational institutions of thentgu

The entrepreneurs seek alternative energy policg a@oggested the
government to make right policy and pricing for eemble energy, as
investment is pouring into the sector to meet daméor power. The
suggestions were made at a roundtable on 'Sustaigaiergy for All' on the
sidelines of a four-day fair on renewable energy &s technology in Dhaka
beginning from 30 October 2009. The fair providedkreowledge sharing
experience for local producers and consumers, awoitight all industry
professionals under a single roof to exchange inédion and discover new
products and services. The government should fix teriff for renewable
energy and attract private sector investors toalhshe SHS under public-
private partnership.

In order to expand this sector significantly, it éssential to build up

institutional capacity, training of the workers amew technology etc.
According to the existing literature and interviewgth the experts, major
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occupations in this sector include: solar enginesddarteurs bioenergy
technicians, energy assessors, masons, sales pensarketing, maintenance
and repair etc. This sector is totally green ansl &mple scope for creating
new green collar jobs.

Fuel-efficient Vehicles: CNG Conversion

CNG stands for Compressed Natural Gas. CNG techpobontributes to
greening the economy. It is one of the most viatlernatives to traditional
fuel energy for automotive industry. CNG is lowpiallutants, high in calorific
value and heat yield, economical and availablebmandance in Bangladesh.
Under the CNG dual fuel system, a CNG conversitrniskadded to a vehicle
with no major modification to the vehicle system fact, the capability of the
vehicle is enhanced to include CNG as operatind; fliee kit required for
conversion from petrol to CNG generally containsois valves, connectors
and gauges. These kits are available in differéttConversion workshops.

According to the Managing Director of Rupantarital®itik Gas Company
Limited (RPGCL) — a subsidiary of Petrobangla dghbd in 1987 — CNG
conversion activities commenced in Bangladeshenetirly 1980s. Since then
RPGCL took the challenges of popularising the CNGakernative vehicles
fuel in the country. In 2000, the government piised the CNG sector and
initiated some remarkable steps, such as conveao$ialh government vehicles
into CNG, duty-free import facilities for all itened CNG/ natural gas vehicle
(NGV) related plants and equipment, phasing ouwofstroke three-wheelers
from Dhaka City, implementation of one-stop servioe setting up CNG
stations and conversion workshops, allocation ofegament land to the
private entrepreneurs for CNG business. These ypateasures started
boosting up CNG activities and creating new emplegtropportunities.

In view of the present day extent of air pollutiom the major cities of
Bangladesh, CNG is considered as an ideal envirotifriendly fuel, causing
minimum pollution and GHG effect compared to otbenventional vehicular
fuels. Up to 2007, the total number of registeredtarized vehicles in
Bangladesh was 1054057 and it is increasing dagayy Between 2000 and
2007, the growth rate of 3-wheeler (52.65%), mios {58.51%) and bus
(34.12%) is significant and they generate mostefémployment of the land

4 The Solarteur concept was created in 1993 by WeRwirsch CE a pioneer in solar
technology. It specialises in renewable energy pravides training in solar and other
renewable energy technologies to craftsmen andestadfrom technical colleges. The
schools offering training in the technologies aeinh developed to extract heat from biomass
photovoltaic, solar and wind resources. To dateD(@,people have graduated and been
awarded a Solarteur certificate which is internadity accepted.

A solarteur is a well trained craftsman who is ablevork out the best conception or design
for power supply by renewable energy. After appoeship, advanced studies are required to
become a solarteur, a specialist for renewableggnek solarteur is able to associate the
principles of electrical and heating engineeringhvthe new applications to heat and power
generation. A solarteur knows how to design, saaktinstall a solar-, heatpump- or biomass
plant.
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transport sector. According to the Labour Forcev&u2005-06, the transport,
storage and communications sector employs 3,976e€bns with a growth
rate of 9.66 percent. The share of the transptotage and communication
sector in the GDP was 8.69 percent in 2007-08 coeapto 8.03 percent in
2006-07. The government is importing crude anchegfifuel from the Middle

East, Singapore and India, using one-quarter otcthmtry's yearly national

budget. NGVs are saving foreign currency worth BS.6 million per year

and are directly contributing to saving foreign lexge.

Diesel-run vehicles contribute a significant pdralb vehicular pollution. The
conversion plant for CNG has thus created the dppity to use natural gas
as fuel for different types of vehicles in Banglslgarticularly in Dhaka and
other Divisional cities. More than 40 CNG statidra/e started to operate. It
is estimated that a market has already been créatexbout 900-1100 CNG
filling stations and 20 to 40 petrol-/diesel to gasversion workshops.

A fairly recent study (Dhar & Rahman, 2008) CNG conversion shows the
emission benefits from replacing petrol three-whelnd cars by CNG three-
wheelers and cars (Table-3.3).

Table-3.3: Emission Benefits from CNG Conversion

Types of | Prescribed] Emission benefits of CO (%) Emission benefits of
vehicle limit of Hydrocarbon (PPM)
CO (%) Petrol CNG | Reduction Petrol CNG Reductign
Cars 3.0 5.02 1.06) 79 59( 118 81
Three 45 6.92 2.24 68 3170 168 95
wheelers

Source: Dhar and Rahman, 2003:3

Table-3.4: CNG Expansion Activities in Bangladesh

Fiscal Year No. of CNG No. of No. of No. of Total CNG-
Filling Conversion Converted Run Vehicles
Station workshop Vehicles
2008-2009 213 17 24516 26141
2007-2008 85 13 22718 24042
2006-2007 42 28 25974 38454
2005-2006 23 31 23374 38353
2004-2005 41 22 10135 10525
2003-2004 41 19 8575 9308
2002-2003 6 3 188 10571
2001-2002 3 3 4516 4516
2000-2001 2 1 839 839
1983-2000 7 1 1379 1379

Source http://www.rpgcl.org.bd/exp_act.php?ltype=exp_,stizte 03.09.2009

Table-3.5: Number of CNG Converted Vehicles in Badgsh by Type (July 2009)

Vehicle Total Number
Jeep / Car / Mi-bus / Three-Wheelers 1,24,723
Auto-Rickshaw 25,773,
Taxicab 12,000,
Bus 4,176
Total Number of CNG Driven Vehicles 166672
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3.2.2 Greening existing occupations

This subsection deals with new types of skills, petences and skill gaps
which need to be incorporated into existing occiopat profiles (i.e. greening
existing occupations e.g. new skills for improveemy efficiency.

Tannery

Tanneries with major waste disposal problem areafribe major polluters in
Bangladesh. According to the DOE, nearly 22,000icuofeters of untreated
and highly toxic liquid waste is discharged by taeneries every day into the
water bodies including the River Buriganga, theeliife of Dhaka City.
Around 30 to 40 types of heavy metal chemical canmois and acids are used
to process rawhides. Among them the most dangen@ushromium, sulphur,
manganese, copper compound and lead. The tanhenyicals and working
condition of the tanneries are very poor and hamagdor health.

Dissolved Oxygen (DO) level, an indicator of measmirriver health and
aquatic life in its water, stands at zero milligrgper litre) at different points
of Buriganga, Turag, and Balu rivers and Tongi Kikaking dry season.
Ideally, it should remain seven to eight milligrgper litre) in the river water.
But the DO level is dropping significantly due toabated dumping of wastes
and toxic substances into rivers and water bodwkile DO level is
alarmingly low in the rivers of Dhaka, load of Biemical Oxygen Demand
(BOD) — amount of oxygen used for decompositioroafanic matters — is
high in the Buriganga and Shitalakhya rivers. Talde BOD load may remain
three milligram (per litre) at best but it remaimany times higher than the
tolerable level and may escalate further if potlntcontinues in the rivers.

Interestingly, most of the tanneries (about 220Bahgladesh are located in
Hajaribagh (Dhaka) with very few located in diffetareas of the country. To
reduce existing pollution in the tannery sectograde in technology as well as
in knowledge and practice of the employees can alawotal role. In terms

of technology, clean technology can significantlgduce the costs of
environmental compliance by reducing effluent loadi and chemical costs in
leather manufacture while the change in employkesivledge and practice is
very crucial for reducing environmental pollution.

Bricks Manufacturing

The Bangladesh Brick Manufacturers Association (BBMestimates that
there are approximately 4000 brickfields in Bangkld each producing
aboutl million bricks/year on average. The largests can produce about 5-6
million bricks/year. According to an estimate byetiBangladesh Atomic
Energy Commission, one brick needs 430 grams ofdwioel for it to be
burned. The DOE estimates that every 100,000 bnelexi 430 MT of wood
fuel. Of the total wood fuel burned annually in g@untry, 22.03 percent are
in the brickfields (SEHD, 1998). It is clear thatidk manufacturing is a
substantial contributor to the emission of GHG ur country as they burn
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wood fuel, coal, fuel oil (crude oil) and tires fdrick manufacturing.
Moreover, brickfields are one of the key contribatof deforestation because
they use huge amounts of wood fuel. The brick itrgus energy intensive in
Bangladesh and energy accounts for close to 5Cepeaf production cost.
Bricks are fired using various sources of enerdgyese include wood fuel,
coal, and very little amount of natural gas.

Brickfields are operated almost all over the coprduring the dry season
(December to April) in Bangladesh. Traditionallyjdk making is a small-

scale businesses mostly located in peri-urban avbase the clay is obtained.
But at present most of the clay is transported &gt lor other means to the
factories which are often located close to roadeaterways. Till now, most

of the bricks are still hand moulded. Mechanicalipment driven by motive

power are now used in clay preparation. While atlnadisthe brick factories

operate only during the dry season, a few mainlghagized factories which
use extrusion or dry pressing, operate the yeardou

The manufacturing of bricks is seasonal (five todsiy months per year). The
4,000 plus fixed chimney kilns form the largesttistaary source of GHG
emissions in Bangladesh which is around 5.4 miltmmes of CO2 annually.
Besides the air pollution, brick making industrigantributes to three other
serious environmental concerns: land degradatieforestation and depletion
of water resources. According to the Environmemsgovation Act 1995 and
Environment Conservation Rules, 1997, brick industrOrange B category
industry, which is not environment-friendly. Theaj@f the ECA is to phase
out or change all Orange B industries.

A study Miah and Alam, 2000finds considerable radioactivity concentration
of 226Ra, 232Th and 40K measured by using gammaspagtroscopy in
different types of brick samples (bangla, cerammd gicket) fabricated and
used in the urban areas of Dhaka city and its fishux knowledge of gamma
radioactivity is necessary to adopt preventive mess to minimise the
harmful effects of ionising radiation. The radiunguevalent activity
concentrations, external and internal hazard irsd{¢gext and Hint) in these
brick samples were determined and were found twobeparable with those of
other countries.

By considering all wood fuel and fossil fuel, it svastimated that the total
emissions from all the brickfields of Bangladeshuiobe 54,09,480 t CO
23600 t CH, 206560 t CO, 164 t XD, 5880 t NQ and 3840 t NO per annum
while the total carbon released in the atmospheoeldvbe 147,55,320 t
annually. In Bangladesh, two billion bricks are produce@rgvyear. Out of
which, one billion and 375 million are burnt wittoad, 400 million with coal
and 225 million with natural gas. Every year thwaktauantity of wood fuel
available in Bangladesh is 204 million cft, outwhich 52 million cft are

® Following the estimation of Miah and Alam (2000).
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burnt in the brickfields (SEHD, 1998). Wood fueldafossil fuels (coal and
crude oil) are responsible for the emissions of trece and non-trace
greenhouse gasses, such a$,GtH,;, CO, NO, NO( and NO (WB, 1998).
So, brick industries are important sources of Gl8G@hay use wood fuel, coal,
fuel oil (crude oil), tremendously for brick burginBrickfields in Bangladesh
solely burn fossil and wood fuels to produce brigdgasing a huge amount of
GHG in the atmosphere and declining a large quaatiivood volumes from
the forests.

According to DOE (2009), while only 19 out of 326d#fields in Chittagong
abide by the environmental rules, 306 of them dba 48 brickfields use
modern technological "Jig Jag" chimney. This waseated at a recent
operation conducted by the DOE. It was found th&t btickfields use
extremely polluting "drum' chimneys, while 231 haa0 feet high chimneys,
which is severely causing pollution to air, andyth®urn woods to make
bricks. Of the total brickfields, 164 did not haavironment clearance and so
the DOE ordered their closure within ten days. ety would be allowed to
continue production if they are given approval frtime DOE. Notices have
been sent to the owners of these brickfields, atlwihree are in Mirersarai,
five in Sitakunda, 13 in Fatikchhari, 32 in RaozdR, in Hathazari, 56 in
Rangunia, one in Boalkhali, one in Anwara, 19 ira@danish, 17 in Satkania
and five in Banshkhali. Besides, the DOE has waBietrickfields who have
been violating different environment rules for adaime. According to DOE
(Chittagong), no brickfield harmful to the enviroeam would be allowed to
run any more.

Most of the chimneys of Bangladesh are temporag ot so high which
affect the nearest community, especially the ti@es plants. The height of
chimney should be more than 100-150 feet high ardhanent. However, if
regulation changes, a significant shift in emplowtrie not expected.

The main occupations in bricks manufacturing arentmctors, wood
suppliers, brick field managers, mud mixers, bmcikers and chimney Kkiln
operators. With shift to green technology, wood pligps are expected to
disappear and the chimney kiln operators will hievadapt to new technology
with implications for their retraining.

According to National Forest and Tree Resourceegsaent (2005-2007),
currently total forest area in Bangladesh is 1.48an hectors accounting for
9.8 percent of total land area in the country aéog from 14.85 percent in
1995-96. Table-3.6 shows that one unit (tdm) wagel-Eonsumption leads to
an alarming deforestation at about 4.5. rbeforestation is much more
prominent in the branches than in the round woodathvis more harmful to

environment. However, the government is planningring 20 percent of total
land area under afforestation programmes by 2015.

Table-3.6: Deforestation due to the consumption affoodfuel by the brickfields (4000)
Mean and total Woodfuel Deforested Deforested | Total deforested
observations | Consumed (tdm) | round wood | branches (r)/ wood (n?)/
Per year (m¥)/ Woodfuel Woodfuel
Woodfuel Consumed Consumed
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Consumed (tdm) (tdm)
(tdm)
Mean of 317.42 1.54 2.92 4.46.
observations
Total from 4000
B.F. 1269680 1.54 2.92 4.46

Source: Calculated following the estimation of Mend Alam (2000).
Greening Buildings

Green building is a new concept in the world pattidy in Bangladesh which
might be a promising sector with high urbanization Bangladesh. The
construction sector is growing rapidly in the coyrgenerating considerable
employment for the poor. Available evidence shdvet buildings consume or
are responsible fat0 percent of the world’s total energy use and &sgnt of
the world’s CO2 emissions. Green jobs in constanctvere assessed in: (a)
infrastructure, repair and maintenance; (b) pudfid private housing; (c) non-
residential public property (e.g. hospitals andost$); and (d) industrial (e.qg.
factories and processing plant) and commercialtooctson. In other words, a
green building or construction is an activity tlEmtcompasses conservation
and low environmental cost as the basic featunesafesign and construction
for efficient use of energy and water to providehealthy and quality
conditions to its users. Hence, the greening oftantion firstly depends on
its design and the sole responsible actor is ttigitact.

The energy saving potential can be as high as 4febfent, if addressed right
at the design stage. There exist tremendous oppbes! to introduce new
materials, equipment and technologies which carp hathance energy
efficiency of buildings. Moreover, stakeholders aret demanding green
buildings from consultants and architects whicheadgly affect the industry
as a whole in greening efforts and induce the tects to become reluctant to
design green building.

A green building can have tremendous environmdrgakfits, both tangible
and intangible. The immediate and most tangibleebeis in the reduction in
operating energy and water costs right from day dnéng the entire lifetime
of the building. The energy savings could ranganfra5 to 40 percent
depending on the extent of green specificationeeOtangible savings would
be reduction in initial costs and enhanced asseevintangible benefits of
green buildings include increasing productivity afcupants’ health, safety
benefits and a green corporate imageveral corporate bodies are now using
Green Building Rating as a tool to enhance markiéiab

Typical Energy Consumption Pattern in Buildings Typ|Ca| break-up of
energy consumption in

150 5% a building is shown in
Figure-1. In a typical

building, air

20% 60% conditioning is the
_ - highest consumer of

‘ g mrs%%“gggg&ggequipment E O:a%?illz:\%gtr;n ans energy followed by

43



lighting and other miscellaneous equipment. Theegfd the initial design
considers energy efficiency measures in these ,asahstantial energy savings
can be realised. Hence energy efficiency in theldmg sector gains
tremendous importance.

Present building design in Bangladesh is more gneogsuming and hence
green buildings initiative should be undertakent iBis frequently argued that
green buildings are costlier, have to be air-comgd and take more time.
But in reality, this is not true in all instancdhe incremental cost is always
relative and depends on the extent of eco-friefedyures already considered
during design. There is a general perception tohatggthe green way may
affect the project schedules. Now, there is absbluto difference in the time
involved in constructing a green building vis-a-@snormal building. The
experts of this sector argue for changing curri@nd raising awareness and
training programme for different stakeholders: #eatts, developers,
consumers of ready flat and plot and the policy enakThere is now a need
for skilled and knowledgeable professionals who ehawadequate
understanding of architecture and energy systeraagBdesh University of
Engineering and Technology is planning to addressergng buildings
through their curriculum and practical applicatidinis, however, is likely to
have limited employment implications in the immeeiguture.

3.2.3 I dentification of skill needs

In Bangladesh, there is no system in place andutishal responsibilities for
identification of current and future skill needs &y kind of jobs — non-green
or green — in the labour market. Conventionallympanies on their own
identify their own skill requirements and provide-the-job training for the
bluecollar jobs, while they recruit trained peoflem the open market for
white collar jobs. In the present exercise, howetee assessment of skill
needs and gaps was made in consultation with tiséirex players (especially
the companies involved) in greening the economy.

3.2.4 Skillsresponse

The organizations involved in skill response pritlgeinclude Waste Concern,
Grameen Shakti, IDCOL, Bangladesh Council of Sdienand Industrial
Research (BCSIR). They are effective on a limiteales The organisation of
the skills response in relation to the challengegogening the economy
remains weak. Existing education and training systie not react to the green
skills needs. Hence limited new courses, curriculaevelopment and
occupational standards have been developed tertldis

For all practical purposes, the main channels ofett response in skills
provision should be TVET, CVT and public-privatellaborative training
measures within active labour market policy implatagon, on-the-job
training or other forms of training supported byezprises, etc.

There is enormous potential for future traininggmeening the economy. In
order to meet this challenge, there is a cruciadrfer a clear policy on skill
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development for greening the economy which wouldbedy strategic

interventions for improving the existing educatiand training capacity to
meet the needs sufficiently. Side by side, feedkbamechanisms between
business and the education and training systemddhe put in place. In the
same vein, future changes in skills requirementsilshbe communicated and
translated into timely supply of relevant skills.

3.2.5 Case studies on new green collar occupations

Three case studies have been selected to illustnate green collar
occupations which emerge in the context of adaptat climate change and
mitigation of negative impacts in the country. Téese: (i) carbon trading, (ii)
solar energy engineers/technicians, and (iii) meah engineers and CNG
conversion technicians.

(3) Case Study on Carbon Trading

Carbon trading is emissions trading specificallydarbon dioxide (calculated
in tonnes of carbon dioxide equivalent or tCO2a) aarrently makes up the
bulk of emissions trading. It is one of the waysumnies can meet their
obligations under the Kyoto Protocol to reduce oarbmissions and thereby
mitigate global warming. The development of carlomsrkets is taking place
through implementation of mandatory cap and tradgesns. Carbon trading
is an administrative approach used to control pioliuby providing economic

incentives for achieving reductions in the emissiofipollutants.

Carbon trading is a trading in energy and is a raaw emerging green
occupation which includes: (i) Carbon Credit Tradewho represent
companies in the sale and purchase of carbon emgsgiermits; (i) Carbon
Trading Analysts who analyze pricing and risks afbon trading products
and develop solutions to help client's hedge carbrposure and risk; (iii)
Energy Brokers wh@urchase or sell energy for customers; (iwestment
Underwriters (occupations that are linked to mukipsectors) whoare
intermediate between corporate issuers of secsirdied clients regarding
private equity investments, underwrite the issuaotesecurities to provide
capital for client growth, and negotiate and sutetthe terms of mergers and
acquisitions; and (vBecurities and Commodities Traders (occupation$ tha
are linked to multiple sectors) whouy and sell securities and commodities to
transfer debt, capital, or risk and establish aeglotiate unit prices and terms
of sale. In Bangladesh, in all these occupatioasetiare skill gaps particularly
because carbon trading is still in its infancy snBladesh.

Very recently, West Concern has embarked on a groje order to start
carbon trading on a rather mini scale. RREL is ipiag to start commercial
carbon trading from May 2010 for the first timethre country by achieving
CER standard with an aim to earn $100 million ary&arbon trading is
expected to provide monetary reward and facilitite focus to reduce
emission in every activity in the economy and brihg country to the global
carbon commerce market worth $100 billion. Thid aiso help the country's
role in addressing global warming and climate cleasgues.

45



Bangladesh Carbon, a CDM-based carbon trading ceerof RREL, and
Carbon Planet, an Australian company, signed ageagent in this regard on
19-05-20009. Initially the project design documehC&R is to be submitted to
the government for approval and then Designatedrd@ipeal Entity, a UN-
approved agency, will validate it. The CDM ExecatiBoard in Geneva,
Switzerland, then registers the project. Currerttigre are two companies —
BCAS and Waste Concern BD — working with CDM potgein the country.
Another two projects are under validation from CDBkecutive Board.
According to the MEF, the government would considempublic-private
partnership (PPP) to promote carbon trading imte future.

Among new and emerging occupations in carbon tgadie: Carbon Credit
Traders, Carbon Trading Analystnergy Brokers, Investment Underwriters,
and Securities and Commodities Tradef3arbon Capture Power Plant
Installation, Operations, Engineering and Managentetaff, General and
Carbon Sequestration Plant Installation, Operati&mgineering and General
Management Staff, Carbon Capture and Sequestragstems Installers. Of
these occupations, only Carbon Sequestration Pfetallation, Operations,
Engineering and General Management Staff, and @arBapture and
Sequestration Systems Installers exist in Bangtadesa limited scale (only
in Waste Concern involved in carbon saving devic®gaste Concern is a
small company and is coping with its critical skifleeds by foreign training.
While for high green-collar jobs required trainirgy obtained from abroad,
especially from the European Union, for the low egreollar jobs the
company itself is providing on-the-job training.

(4) Case Study on Solar Energy Engineers/Technician

There are mainly four types of occupation catedgovplved in the process of
implementing SHS: These are: (a) Branch Manger, $B)yvice Engineer, (c)
Financial Assistant, and (d) Solar Energy Techniclamong these category,
solar energy technicians are directly involvedetting the solar systems. But,
without appropriate training or schooling, it isfidult to implement the SHS
on a larger scale. At present, the training onrseteergy is taking place only
on a small scale and only through some NGOs likea@& Waste Concern,
and BCSIR and IDCOL. The appropriate skill of saaergy technicians on
the solar systems is a crucial factor for the ragigansion of SHSs in the
future.

Currently about 622,000 SHS have been installedifierent regions of the
country. More than 3 million people currently bah&bm this SHS. Number
of jobs related to solar energy is about 15,000trobsvho are solar energy
technicians. Few of them get access to institutitmining, as no independent
training centre on solar energy is prevailing ie ttountry. By 2014, it is
expected that the installation of SHSs will be mtran 2 million. In this
situation, there is a huge demand for solar enggglgnicians to gear up the
expansion of SHSs. The ever-growing renewable gneadystry is expected
to provide jobs for at least one hundred thousaerdgns by 2014, according
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to estimates by the experts. The following are éeémates on current and
future demand for SHSs:

(A) Current situation ®:
» Total installation of SHS: About 622,000
» Total beneficiaries: more than 3 million
* Total employment: About 15000
(B) Future scenarid
» Total installation of SHS by 2012: more than 2 ioill
 Green Jobs Creation in solar energy by 2014: alfoit million
(majority are solar energy technicians) from theent 15000.
» Carbon emission significantly.

New green collar occupations in solar energy mestahded in the country in
terms of greening the economy include: (i) Solaerfgg Installation Managers
who direct work crews installing residential or aoercial solar PV or
thermal systems; (ii) Solar PV Installers who adsleminstall, or maintain
solar PV systems on roofs or other structures impt@nce with site
assessment and schematics, including measuringnguassembling, and
bolting structural framing and solar modules, gmetforming minor electrical
work such as current checks; (iii) Solar Power Plathnicians who monitor
and repair the instrumentation, controls, and atsdtsystems in a utility-
scale solar power generating facility; (iv) Solaalés Representatives and
Assessors who contact new or existing customerdetermine their solar
equipment needs, suggest systems or equipmenstiorage costs; (v) Solar
Energy Systems Engineers who perform site-speeifgineering analysis or
evaluation of energy efficiency and solar projeatsolving residential,
commercial, or industrial customers; design solameéstic hot water and
space heating systems for new and existing strestapplying knowledge of
structural energy requirements, local climates,arsotechnology, and
thermodynamics; (vi) Solar Thermal Installers aratfnicians who install or
repair solar energy systems designed to colleotestand circulate solar-
heated water for residential, commercial or indaktuse; and (vii) Solar
Thermoelectric Plant/Concentrating Thermal PoweSRYL Plant Operators
who direct the operations of a commercial solaregated power production
plant. In all these occupations, mostly the NGOS,(®/aste Concern etc.)
provide training. Among other training organisaipnRural Electrification
Board (REB), BCSIR and RREL are important. Theniraj for the rural areas
is organised by the NGOs and REB, while for theaarlareas primarily by
RREL. Initially the staff of the companies and sedpgently the users of solar
energy are provided training on the submissionhefrtapplication for solar
energy installation. The sponsors cover all tragransts.

Future demand for green enhanced skills occupaitosslar energy primarily
include: PV Power Systems Engineers, PV Solar Cell DesignSdiar
Designer/Engineers, Solar Energy Engineers, Salardy Systems Designers
and Solar Operations Engineers. Among new and engeagcupations are:

® Source: Grameen Shakti and IDCOL
" Source: Grameen Shakti and IDCOL
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Solar Energy Installation Managers, Solar PV Iihsta) Solar Power Plant
Technicians, Solar Sales Representatives and AsseS®lar Energy Systems
Engineers, Solar Thermal Installers and Techniceéarts Solar Thermoelectric
Plant/CSP Plant OperatorsSolar Hot Water Heater Manufacturing
Technicians, and Solar Lab Technicians.

(5) Case Study orMechanical Engineer and CNG Conversion Technician

Up to June 2008, a total of 138 legal and authdrigNG conversion
workshops have been set up and are working in aedestricts where natural
gas link is available. Along with this, 200 unauired CNG conversion
workshops are running in several areas of Banghad&#l July 2009 the
number of CNG-run vehicles stood at 166672. Nowadmany CNG filling,
retesting and conversion stations have been sérumeeting the increased
demand for fuel-saving vehicles.

To convert a vehicle into CNG mode, CNG technigiéays a vital role along
with other technical persons under the supervisioa mechanical engineer.
The occupational categories in CNG conversion wuarsksvary according to
its size. But the most common occupations inclwderkshop manager, field
officer, supervisor and technician. Normally, therkshop manager is a
graduate from any reputed engineering institutibhe field officer is an

automobile diploma engineer, the supervisor is rdfioate holder of higher

secondary education , and the technician is minir@xade-VIIl standard. On
average, a big CNG conversion centre has 20 teieimsicand only one
mechanical engineer. But still, mechanical engisi@ee short in supply in this
sector and automobile diploma engineers are workintheir position. The

new skills needed in relation to CNG technologieslude Gas Cylinder
Engineers and toolkit makers.

Two types of technicians work in CNG conversion kshiop: senior
technician and junior technician. In a CNG conwarsiorkshop, when a
vehicle comes for CNG conversion the senior teganichecks the firsthand
particulars of the vehicle, such as the model &f Wehicle, type of work
needed for converting it and the size of gas cglinteeded.

The mechanical engineers graduate from engineednsttution and are
knowledgeable about the basics of CNG conversiaoutih automobile
education. After taking the job, the engineer reegitraining from abroad
provided mainly by the CNG equipment suppliers/niaciurers. Very
recently, some CNG companies (e.g. Navana CNGadatrCNG) have
introduced training programme for the engineerg, limited only for their
own employees. After receiving training from di#et training institutions,
the engineer provides necessary trainings andimgito the subordinate staff
in the workplace. The technicians learn their jabsough doing in the
workshop. Very few of them get hands-on trainirgnirsenior technicians in
the workshops. In addition, when they face any lemob they get support and
technical assistance from the supervisor or theineegs. The CNG
technicians are responsible for adapting petrai&lieun engine to gas-run
engine. Normally, the junior technicians assis¢ sknior technicians by doing
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the manual part of work and the senior techniciarigpms the sensitive parts
of the work like electrical functions. If any newodel vehicle comes to the
workshop, the supervisor handles it. In case @i it is the field officer and

then the workshop manager who is responsible forgdihe job. In short, the

chain of command is as follows:

Workshop manager—»  Field officery Supervisor —  Technician

Currently, as many as 2898 CNG technicians andrB88hanical engineers
are working in various CNG conversion centres ledah 15 districts of the
country. However, the number of these technicianiméreasing day by day.
Available evidence shows that the current deman&€fG conversion is very
high. During 1983-2000, only one conversion centas in operation and only
1379 vehicles were run by CNG. But in 2008-09, tinenber of authorized
CNG conversion centres has increased to 138 arad motmber of CNG

vehicles has reached 166,672. According to BRTA thtal number of

vehicles (both CNG and non-CNG) at present is 1@d4with a growth rate
of 51 percent annually. This statistics indicatesyvhigh prospect of CNG
conversion workshop as well as the employment ofGCfdchnicians and
other staff. FGDs with the stakeholders, especidilg technicians and
engineers, reveal that there is no formal insttutifor training them in

greening the transport sector.

Major players of the sector are: (i) Navana CNG @NG conversion,
refuelling, cylinder retesting and others; (ii) RREor CNG conversion,
refuelling and others; (iii) Intraco CNG for CNG roeersion, refuelling,
cylinder retesting and others; (iv) Shohag Motoes ©NG conversion,
refuelling and others; (v) Southern Automobiles fONG conversion and
cylinder retesting; (vi) Anudip CNG for CNG conviens and refuelling; (vii)
Comet CNG for CNG conversion and others; and (8ianji Automobiles
for CNG conversion and direct sale. Services pmedithy these companies
include: (a) conversion of petrol/octane driven igkh into CNG; (b)
conversion of diesel driven vehicle into CNG; (a®neersion of diesel
generator into diesel gas system; (d) conversiofstfoke/3-wheeler vehicle
into CNG,; (e) selling gas through CNG refuellingtgins; (f) selling CNG
refuelling station on turn-key basis; (g) sellinlG conversion Kkit, cylinder,
valve, refuelling nozzle, receptacle and other Céd@Bversion spare parts; (h)
offering package maintenance programme for CNGetlifig station; (i)
CNG cylinder retesting facility; and (j) providirtcaining to the internal staff
by the companies on CNG conversion and refuellitadian (NAVANA,
2009).

A typical CNG company with 9 CNG conversion workshcand 15 CNG
refuelling stations employs 878 persons of whomat® managers 269 are
officers and 593 are supporting staff including hi@cians and helpers.
According to the Secretary General of BangladestG(hling Station and
Conversion Workshop Owners Association, CNG sectorently employs
10,000 people with an investment of Tk.20000 mmillion the near future,
employment in the CNG sector will increase to 16,dfkcause another
Tk.12000 million investment is in the pipeline. Bbing occupations of
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mechanical engineers, supervisors, managers, atecasinand workshop
technicians tend to become greener.

According to CNG companies, future demand for gremmanced skills
occupations primarily include: Fuel Retrofittingfi@ersion Technicians,
Workshop manager, Field officer, supervisors andkealwop technicians.
Among new and emerging occupations are: Automotizegineering
Technicians, Automotive Engineers, Fuel Cell Engmse Fuel Cell
Technicians, Logistics Analysts, Logistics Engirsgekogistics Managers,
Supply Chain Managers.

The training facilities for CNG conversion in Baagesh have not developed
yet. Formal training system is still not in pladerom its inception, the foreign
companies and traders who sell their machineryipeggnt and spare parts for
CNG conversion provide training to the engineerd #re engineers provide
training to their followers later. This virtuallgmains the only source of skills
development. RPGCL organizes very few training pgagme and with very
little coverage. Most of the technicians get tnagnion-the-job. Usually, the
senior employees of the CNG conversion centres cénom vocational
training institutes with background in automobilong with government
vocational training centres, very few private tmagn centres like German
Technical Training Institute provide vocationalimiag in automobile. But
they get very little practical knowledge on autom®las well as CNG used
engine and conversion. However, skills in this se@re becoming more
widely available primarily due to the aggressiverketing drive of foreign
companies of CNG machinery and equipment manufagtand trading.

CNG converted vehicles involves high risk due toident-prone CNG fuel.

Few accidents took place in the past for using taumolsrd, non-specified and
old cylinders which caused loss of lives and propero keep such loss to a
minimum, the activities of the CNG sector shoulddbesely monitored and

safety codes and standards in every step shouldnbered. This requires
adequate training of the CNG engineers and tecdmsadn safety measures.

3.2.6 Case studies on greening existing occupations

For greening existing occupations, three case etutlave been selected to
illustrate new types of skills, competences andl giips which need to be
incorporated into existing occupational profiles re@ning existing
occupations). For the selection of occupationsseh#ustrative case studies
respect: (a) greening potential in terms of redydBHG emission or non-
renewable resources; (b) contribution to adaptagacity of communities; (c)
skills development record; and (d) contributionnt@tional economy and as
source of employment. The selected case study atoms include: (i)
architects, civil engineers, designers and masonngreening buildings; (ii)
supervisors and machine operators in tannery; i@nrick field managers in
brick making.

(6) Case Study on Architects, Civil engineers, Dagiers and Masons in
Greening Buildings
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According to LFS (2002-03) about 463 thousand pzagie involved in

architecture and town planning profession. Everyaryabout 500 new
architects and town planners enter the job marketording to the LFS,

(2005-06), 1524 thousand (male 1421 thousand amdlée 104 thousand)
persons are employed in the construction sectag.cmstruction industry in
the country is growing rapidly with real estate wtio rate at 3.81 percent in
2008-09. Around 1200 real estate developers woBaingladesh for building
construction and related projects. Most of themveoeking in the big cities

like Dhaka, Chittagong and Sylhet with huge potnfior greening existing
occupations in the construction sector.

The main occupations in building construction imgu architect, engineer,
mason, helper and site manager. But for greeninlgibgs, architect has the
central role to play because he is responsibletferbuilding design. New
skills needed, therefore, include green architegsen town planners, green
civil engineers, green supervisors and masons. Bemgladesh Labour Law
2006 accords special importance to occupationalttheand safety of the
workers. Both, ECA, 1995 and ECR 1997 recognise ithportance of
environmental impacts of building, structures ang polluting industries or
any activities which require environmental cleamfrom them.

Energy simulation programmes are excellent toolddsign energy efficient
buildings. The tools typically used are Visual D#ergy Plus and Lumen
Micro. As of now, building professionals trainedtire use of green tools and
techniques are scarce. Along with the competengeadéssional groups some
technical and logistic requirements, e.g. avaitgbibf green construction

materials, equipment and technologies also neée taken into account. The
availability and affordability of materials/equipmte which contribute to

energy efficiency is another major challenge. Tneduoeis potential exists for
the use of materials and equipment like heat resigtaints, fly ash blocks,

insulation materials, high efficiency chillers, \able frequency drives, high
efficiency cooling towers, building management eyss, lighting controls,

Building Integrated PV, etc. New technologies likand towers, geothermal
systems etc. are gaining increasing importance dogening existing

occupations in construction of buildings.

For promoting green jobs in the construction sedtee DOE has initiated a
commendable initiative of Green Building in 2008 .National Workshop on
Eco-housing/Green Building was jointly organized by DOE, MEF,

Housing and Building Research Institute (HBRI) adidEP RRC.AP. This
national workshop has set a green skills developrsteategy for the workers
who became redundant as a result of green strlictheange on the labour
market caused primarily by growing obsolescencetradlitional building

technology and newly emerging green building tetmyo The green skills
development strategy for workers entails: (i) utaléng short on-the-job
training courses on green jobs for the existingstmction workers; (ii)

undertaking awareness campaigns among real estatdogers, contractors
and building dwellers; and (iii) forming green jolskills development
committees representing workers’ union and empkiyassociations. There
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appears to be already employment effects from tleeiGBuilding Policy, so
that traditional building workers tend to becomeurdant. The workshop
came up with concrete recommendations focusing l@mging the existing
building codes to fit into green building constioot saving non-renewable
energy and introducing solar and other renewablerggm provision of

adequate ventilation in the new buildings and inm@atation of the Green
Building Policy.

The ‘Grameen Phone Headquarters Building’ at Baghara presents the first
ever unique example of a green building in the tgumhich illustrates
incorporating building features promoting energficegncy. In line with the
climate change programme, an energy-efficient Gitigearters building has
been constructed requiring around 20 million kilttwaf electricity per hour.
GP has set a target to reduce its energy requirelnyetD percent.

The greening process of buildings has been intredlirt Bangladesh and may
be replicated everywhere in a sustainable mannee. Main occupations in
this sector include: architects, civil engineemssigners, masons, helpers and
site managers. So there is a huge potential foengng the existing
occupations in this sector.

At the launch of a contest titled “Holcim Green Bi8angladesh” organized
by Holcim Bangladesh (cement maker) in Dhaka ol@@ust 2009, speakers
including the Finance Minister put emphasis on theed for green

construction to save resources and urged youn@gsinals to come up with
new ideas to make construction eco-friendly andasuable. In this context,

adequate training in green construction was stdessewvas noted that the
competition was meant to encourage architects,neegs, students and all
others involved in the construction and buildingtee to strive to build a

Green Bangladesh.

According to the construction experts, future dethdor green enhanced
skills occupations in building construction primrinclude: Architecture

Technicians, Boilermakers, Carpenter Helpers, Gague, Cement Masons,
Construction Equipment Operators, Installation ldedp Insulation Installers,
Insulation Workers, Iron and Steel Workers, Metabfcators and Fitters, and
Welders, Cutters, Solderers & Brazers. Among nesveanerging occupations
are: Building Inspectors, Commercial Green Buildargl Retrofit Architects,

Cool Roofing Installers, Energy Efficient Site Foren, Environmental

Construction Engineers, Environmental Maintenanceorkéfs, Green

Building Architects, Green Building Design Speatdi Green Building

Designers (commercial and residential), Green Pemand Pipe fitters,
Retrofit Designers, Solar Commercial Installatided&ician Foremen, Solar
Installation Manager/Project Foremen. These skilse available in

Bangladesh but they are limited in supply pointinghe need for extensive
skill development programmes for greening buildings

For greening buildingsit is necessary to:(i) have the commitment of the

entire design team to deliver and define the rolé accountability of each
design member — a good strategy to ensure easgnmgpitation; (i) conceive
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green by design in order to ensure applicatiorcéstain credits (e.g. it would
be almost impossible to achieve daylight credithi# depth of the building
design exceeds 4-5 m.); (iii) freeze the baselwscright at the beginning so
as to realistically evaluate incremental cost dugreening (e.g. green design
can be an easy scapegoat to account for increnzsgatue to other factors);
(iv) use energy simulation tool right at designgstéo decide on material and
equipment selection; and (v) monitor closely andutoent properly certain
material related credits viz., low VOC paints, eslties, sealants, and also a
few construction related credits like managing trmsion waste and building
flush out.

Policy Suggestions:

(a) Establish minimum green building standardsalbnew construction. This
is especially important in Bangladesh where cogsitva sector has become a
potential sector. It is more cost effective to damg new green buildings than
to retrofit projects at a later time.

(b) Create regularly updated minimum standards staddardized labelling
for equipment and appliances (water heaters, HVA@hking, appliances,
lighting, electronics, office equipment, windowsdaothers). Government has
initiated energy saving programmes but much mor@eeded. Inefficient
lighting programmes must be phased out.

(c) Target programmes that have immediate resnlisaae very cost effective,
especially lighting programmes, air conditioningater heating, and building
insulation. Provide incentives and funding oppoittea for people to make
these changes.

(7) Case Study on Supervisors and Machine Operatois Tannery

According to different sources about 20,000 workars employed in the
tannery manufacturing sector. In addition, aboi®persons are involved in
the process of collecting raw hides and skins aa#fimg them available to
tannery units. Moreover, 100 organizations emplgyif,000 persons import
chemicals for use in tannery industry.

There is no training course for different occupagion tannery production or
management. The persons engaged in the productidndastribution of
products learn through doing their jobs and onlgfessional training for
tannery and leather specialists is provided by &g@llof Leather Technology
(CLT). On-the-site research reveals that most eftdmnery workers are not
trained in environmental features. Among existilegupations in tannery are
hides and skins cleaners, supervisors, machine atps;y machine
maintenance technicians and helpers. The existogpations in tannery are
totally non-green with huge potential for greenthg existing jobs. To this
end, persons employed in different occupationaimery need to be trained
for greening their jobs. At present, there is narapgle of practising greening
of such occupations in tannery.

Among the main existing jobs in tannery are supsemvi machine operator,
machine maintenance technician and helper. Aboutv@ftkers in a small
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tannery and 30 workers in large tannery work dutean season (9 months).
During peak season (3 months), employment in taninereases to around 70
in case of small and to around 100 in case of larges. About 16 different
types of machine are found in a typical Bangladdsimnery. About 16
machine operators and 4-5 supervisors work in #ffgac Supervising the
works and maintaining communication with the hedfice are the prime
responsibility of the supervisors, while the operstrun different machines
and helpers carry out manual works and carry ratenas from one machine
to another and assist the operators.

A machine operator's main responsibility is to Henchw hides in different
machines. Generally, a supervisor joins the facédtgr completing minimum
Higher Secondary Certificate degree while the maehuperator need not be
educated well but must be experienced in machireradipn. Not all the
machine operators become operators without learampgaining experience
through working in the factory. The helper mainlged manual work and
transportation work. In the process of upgrading jitb, a quick learner is
given preference.

Some key machines used in tanneries are: Fleshaapime, Spirit machine,
Trimming machine, Setting machine, Vacuum machiheggle machine,
Spray machine and so on. Fleshing machine is usedejparating raw hide
from flesh and fat, which cause the most pollutiBy.shaving machine hides
are cleaned by detergent and thickness of hidaistained. Spirit machine is
used for dividing hide into two parts callédn pit (mainly exportedand
spirit site (used for internal useln tannery, different chemicals are used for
tanning and processing hides. The most used chimd@oa sodium chloride,
sodium carbonate, sodium sulphite, formic acidplsutic acid, nitric acid and
acetic acid etc.

In Bangladesh, there is no training course for wekers or managers for
clean tannery production or management. The CLTdgocts training in

manufacturing leather and leather products andepsidénal trainings related
to research but have no curriculum and coursesonery related pollution.
New training manuals and curriculum to rise to #mvironmental needs
should, therefore, be developed by the CLT.

Disappointingly, there is no ETP in the tanneri&s the location of almost all

the tanneries is close to the river, most of thetevae. toxic water and solid
waste are disposed into the river. The employeetmferies are ignorant
about the environmental impact of tannery produnctithis points to the need
for raising their awareness about basic environalezdncerns and concepts
and training them with practical knowledge to owene tannery produced
pollution.

During the fieldworks, the research team talkedhwsitme machine operators,
supervisors and key experts on leather technolbtpst of the employees
showed their keen interest in training on environtrednservation, pollution
control and so on. They expressed their dissatisfagvith the indifference of
the tannery owners and relevant government ageritieseans that training
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and awareness programme should be introduced botthé employees and
the owners of tanneries. Experts argue more fann@logical change and
upgradation than for traininger se.

However, according to the Production Managers ef tdmnery companies,
skill gaps in tannery figure most prominently lretoccupations of Chemical
Equipment Operators and Tenders, Chemical TechsgciaFirst-Line
Production Supervisors, and Safety Investigatonss€a\nalysts.

(8) Case Study on Brick Field Managers in Brick Mamifacturing

The BBMA estimates that more than 200 thousand I|peae engaged in
brick manufacturing. Total annual brick productisrabout 12 billion and the
industry is growing at more than 5 percent annudllye main occupational
categories in the brickfields are: brick field mgeg cleaner (mainly female),
machine operator for blending mud, dice maker,kbdicyer and brick burner.
Normally, in a small brickfield about 140 and iteege unit up to 200 workers
are employed during peak season. The gender cotigposf employment in
the brickfields is undergoing change in recent ge&rior to 2000, female
workers were very rare in brick industry but noveithparticipation is very
common. Almost 20 percent of the workers in bricknmfacturing are female.
Out of 150 workers in a brickfield, about 1/3 angaged in cleaning the field,
25-30 of them are involved in brick making throudiice and about 40 are
involved in carrying the bricks into the kiln anldoat 25 are involved in brick
burning. To run a brickfield the manager plays kieg role. He maintains a
ready network with the owner, brick buyer and #egolurers. In Bangladesh, a
brickfield manager need not be highly educatedrbust be experienced in
managerial works. To run a brick field successfully manager needs to
understand the pulse of the workers and specuiatbrick market.

According to the ECA 1995 and ECR 1997, brick induss Orange B

category industry, which is not environment-frigndlo set up a brickfield
the industrialist needs to comply with certain suland regulations. But
unfortunately, most of the time environmental AatdaRules are not
implemented. Environment-friendly brick making teologies, especially
CDM, like: Vertical Shaft Brick Kiln (VSBK), Hoffman Kilnare available in
other countries that can save energy and reducesemi These types of
technologiescombine fuel injection brick making techniques withergy

efficient kilns to produce high quality and lowesst bricks. This greening
process has been introduced in Bangladesh throughiloa project of

GEF/UNDP to develop a project to remove barriersht® dissemination of
energy efficient technologies in brick making oniadustry-wide basis. This
needs to be replicated all over the country insdassoable manner.

According to workers, Government should arrangenitng for brickfield
managers because it is a widespread business @daty difficult for the
owners to individually arrange training for the ragars. Besides, owners are
not interested in expending money for their tragnifo implement such
training programme mainly three measures may beernmken: Firstly, the
training programmes should be funded and implentebtethe government.
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Secondly training should be provided during off-season dre#® of cost.
Thirdly, the training programme should be regulad ahould continue at least
for five years. In the first year, 10 brickfield magers and 100 workers may
be trained up. The same number of trainees maydkedg up for training in
the following four years. In addition, the Govermmehould closely monitor
the outcome of training in terms of greening thetse

According to the experts and managers of brick rfeaturing companies, the
skill gaps in brick making occupations primarilycinde: Brick Making
Technologists an®upply Chain Managersesponsible for production and
marketing of bricks and overall management of thmikbeld including
recruitment of workersInterestingly, there is no formal training arramgnt
for the brickfield managers who conventionally eathe job through
experience. In order to ensure greening brick nggkime manager needs to be
trained in environment conservation and use of rgteehnology, especially
CDM.

4. Conclusions

4.1 Main ‘greening’ shifts in the economy and laboumarket

Main greening shifts in the economy and labour read Bangladesh has
taken place in renewable energy, materials managertedecommunication
and transport sectors. But these greening shiftsire weak primarily due to
inadequate policy, institutional support, and impéatation. The biggest
institutional bottlenecks that hamper skills depat@nt for a transition to
green economy seem to be inadequate appreciatitve @ TE, BTEB, BMET

and, above all, the Ministry of Education and MLE.

The effectiveness of the government initiatives diimate change mitigation
and adaptation has been mixed partly due to inadecappreciation by the
policy makers of the need for greening the econamg partly, and more
importantly, due to lack of skill development pglior green jobs.

National concerns such as climate change and lbssodiversity require
concerted efforts among various stakeholders astdutions at local, national
and international levels along with Multilateral \Blonmental Agreements.
With the right policies, institutional framework,agners, and immediate
reinvestment on board, it is possible for Bangladesbring about the change
it needs for greening its economy.

The use of alternative energy (solar, wind, hydrokicity,
geothermal energy) has a huge potential for BargladIf properly tapped,
these alternative sources can bring about revelatiochange for transition to
green economy. There is a general consensus kater technology is
needed but the cost is too high to afford. Costrgflementing many of the
available green technological solutions and alt@&rea lifestyles are
considerably higher than the "business as usuacttiges.
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4.2 Skills implications and development
4.2.1 Anticipation and identification of skill needs

The structural transformation that is taking plac&angladesh is derived not
merely from economic growth but also from spontarsegreen structural
change. However, current and future employmentsshifd trends are likely
to take place due to anticipated green structurahge notably in energy and
telecommunication. Green employment shift to rest@es energy is gaining
momentum. Certain change is anticipated by greenctstal change
especially in energy, manufacturing, waste managémeonstruction,
transport, telecommunication and trade. Eight cadadies illustrate
anticipated change and provision of skills.

Two case studies ((i) refuse/waste collectors amdpérs, and (ii) agricultural
workers and inspectors in organic farming) illusragre)training needs
deriving from identification of skills and occupatis that become obsolete as
a result of structural changes on the labour maaket major employment
shifts within and across sectors due to climatenghaand demands for
greening the economy.

In organic waste recycling through composting, 8@Ww jobs have been
created and about 120,000 people are involvedemabycling occupation and
it is also being replicated. Major occupations hirs tsector include: garbage
cleaners, garbage collectors, supervisors, macherg truck drivers etc. This
sector has a lot of potential for greening envirentmand creating new green
collar jobs. There are mainly three types of oetigm involved in the process
of waste management. These are: (a) waste coked¢tmrwaste dumpers, and
(c) drivers of the waste carrier, which are traditl jobs. The jobs of the
people who are involved in these three categoresacoming obsolete due
to change of the traditional way of collecting veaand dumping. In order to
cope with the new way of collecting waste it regsirttraining of existing
employees who are actively involved in waste cdibec and dumping.
Existing training programmes on solid waste managggrare not sufficient.

420,000 to 520,000 urban poor from the informaltaeare involved in the
recycling trade chain. As of 2005-06, there are, 43P garbage collectors and
related labourers in the country. They are not liamwith clean garbage
collection and disposal pointing to the need foeirthiraining to develop
environment-friendly skills. This workforce is liketo grow at the rate of 1
percent annually. The persons in the three trawgitioccupations are adapting
to new methods of waste collection and recyclind are gradually shifting
their jobs but on a limited scale. Among green echd skills required for the
future are: Hazardous Materials Removal Workers,zardous Waste
Management Specialists, Solid Waste (Energy) Emggi®anagers, Green
Building/Recyclable Materials Distributors, Recygi Collections Drivers,
Recycling Coordinators and Sustainable Design &psts. All of these skills
are growing in Bangladesh with the assistance @fdibnor agencies, but at a
very slow pace.

S7



The involvement of the farmers in using organic am@inputs is increasing
and today spans over 16 districts and over 100f@@@ing families. The
farmers have responded well and accepted this wdignial practice. This
sector has very high potential for greening stengnfiiom both environmental
and economic considerations. The major occupaiimr@ved in this activity
include agricultural workers, agricultural advisorshemists, traders and
farmers. Organic farming avoids the use of synthelfiemical fertilizers and
genetically modified organisms to influence thevgio of crops with 'zero
impact' on the environment. Total land area undejamic cultivation in
Bangladesh has been estimated at 0.177 milliorahestrepresenting only 2
percent of the country’s total cultivable land. isgitural inspectors (currently
12,500) can also play significant role to boosbuganic farming. As of 2005-
06, there are 7,057,853 agricultural workers andutti2,500 agricultural
inspectors in the country. Hardly 1 percent of themactise organic farming.
While agricultural workers are likely to grow atetlrate of 2.4 percent,
agricultural inspectors are likely to grow at treder of less than 1 percent
annually. This workforce badly requires trainingdrganic farming. Among
major green increased demand occupations in ordanming are: Energy
Crop Farmers, Agriculture Extension Specialistsol&ists - Marine/
Fisheries, Soil Conservation Technicians, RestmaEcologists, Agricultural
Inspectors, Farm Product Purchasers, Food Prodisgettors, Sustainable
Agriculture Specialists andPrecision Agriculture Technicians.These
occupations exist in Bangladesh, but the peopld@ragd in these occupations
are limited in supply requiring extensive training.

For new green collar occupations, three case sudiecarbon trading, (ii)
solar energy engineers and technicians, and (i@chanical engineers and
CNG conversion technicians) illustrate how theseupations emerge newly
as a result of adaptation to climate change andgaibn of its negative
impacts and are new on the labour market. Theseeweas well as ‘hybrid’
occupations e.g. carbon traders, solarteurs, biggntechnicians, energy
assessors, CNG conversion technicians and greesur@emts. These new
green collar occupations are concentrated in enargy transport sectors.
Workforce involved in such occupations is quiteabie now and is expected
to increase substantially in future.

Carbon trading is an administrative approach usedantrol pollution by
providing economic incentives for achieving redoo§ in the emissions of
pollutants. It is a trading in energy and is a namd emerging green
occupation which includes: (i) Carbon Credit Tradewho represent
companies in the sale and purchase of carbon emsgiermits; (i) Carbon
Trading Analysts who analyze pricing and risks afbon trading products
and develop solutions to help client's hedge carbrposure and risk; (iii)
Energy Brokers whurchase or sell energy for customers; (iwestment
Underwriters (occupations that are linked to muiipsectors) whoare
intermediate between corporate issuers of secsirdied clients regarding
private equity investments, underwrite the issuaotesecurities to provide
capital for client growth, and negotiate and sutetthe terms of mergers and
acquisitions; and (vBecurities and Commodities Traders (occupation$ tha
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are linked to multiple sectors) whuy and sell securities and commodities to
transfer debt, capital, or risk and establish aeglotiate unit prices and terms
of sale. In Bangladesh, in all these occupatioasetiare skill gaps particularly
because carbon trading is still in its infancy snBladesh.

Among new and emerging occupations in carbon topdie: Carbon Credit
Traders, Carbon Trading Analystnergy Brokers, Investment Underwriters,
and Securities and Commodities Tradef3arbon Capture Power Plant
Installation, Operations, Engineering and Managentetaff, General and
Carbon Sequestration Plant Installation, Operati@mgineering and General
Management Staff, Carbon Capture and Sequestr8ijetems Installers. Of
these occupations, only Carbon Sequestration Ptestillation, Operations,
Engineering and General Management Staff, and @arBGapture and
Sequestration Systems Installers exist in Bangladesa limited scale (only
in Waste Concern involved in carbon saving devic®gaste Concern is a
small company and is coping with its critical skileeds by foreign training.
While for high green-collar jobs required trainirgy obtained from abroad,
especially from the European Union, for the low egreollar jobs the
company itself is providing on-the-job training.

Because of the lack of available easy alterativerc® of energy and
vulnerable situation of current energy in Banglédasge demand for solar
energy has been created. As a new green technoloyype of activity solar

energy has significant impact on environment arnshemy through creating
huge employment opportunity. Currently, around Ib80lar engineers and
technicians and around 100 green entrepreneurgieséved in this sector.

There is also scope for 100, 000 new green jobscésty for women in this

sector.

Rural electrification through solar technology iscbming more and more
popular in Bangladesh. Currently, about 622,000 $idS been installed in
different regions of the country. Solar power i®rseas one of the more
promising sources of renewable energy for Bangladesose demand for
electricity is expected to increase fivefold ovee thext two decades. Solar
energy interventions replace fossil fuel and dlyeceduces considerable
amount of GHG eventually keeping the environmeratithg. But the cost of
installing one megawatt of solar power is betweaea &nd eight times that of
conventional technology making government subsidi&sy part of any solar
development policyMajor occupations in this sector include: solarieegrs,
solarteurs, bioenergy technicians, energy assessmsons, sales persons,
marketing, maintenance and repair etc. This sdstadotally green and has
ample scope for creating new green collar jobs.

Number of jobs related to solar energy is aboud®,most of who are solar
energy technicians. Few of them get access totutistial training, as no
independent training institution on solar energyisvailing in the country.
By 2014, it is expected that the installation of SSHwill be more than 2
million. In this situation, there is a huge demdodsolar energy technicians
to gear up the expansion of SHSs. The ever-growamgewable energy
industry is expected to provide jobs for at led¥ thousand persons by 2014.
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There are mainly four types of occupation involved the process of
implementing SHS: These are: (a) Branch Manger, SByvice Engineer, (c)
Financial Assistant, and (d) Solar Energy Technickamong these categories,
solar energy technicians are directly involved eftting up the solar systems.
But, without appropriate training or schoolingjstdifficult to implement the
SHS on a larger scale. At present, the trainingaar energy is taking place
only on a small scale and only through some NGOg. (6S and Waste
Concern), REB, BCSIR and IDCOL. The appropriatel ski solar energy
technicians on the solar systems is a crucial fdoiothe rapid expansion of
SHSs in the future.

New green collar occupations in solar energy meshahded in the country
include: (i) Solar Energy Installation Managers wHoect work crews
installing residential or commercial solar PV oettmal systems; (ii) Solar PV
Installers who assemble, install, or maintain sétaf systems on roofs or
other structures in compliance with site assessmedtschematics, including
measuring, cutting, assembling, and bolting stmattdraming and solar
modules, and performing minor electrical work, egrrent checks; (iii) Solar
Power Plant Technicians who monitor and repaitirieerumentation, controls,
and electrical systems in a utility-scale solar ppowenerating facility; (iv)
Solar Sales Representatives and Assessors whoctaméav or existing
customers to determine their solar equipment nesdggest systems or
equipment, or estimate costs; (v) Solar Energy e8yst Engineers who
perform site-specific engineering analysis or ezatin of energy efficiency
and solar projects involving residential, commdrada industrial customers;
design solar domestic hot water and space heaysteras for new and
existing structures, applying knowledge of struakuenergy requirements,
local climates, solar technology, and thermodynamiwi) Solar Thermal
Installers and Technicians who install or repalasenergy systems designed
to collect, store, and circulate solar-heated wiateresidential, commercial or
industrial use; and (vii) Solar Thermoelectric RI&oncentrating Thermal
Power (CSP) Plant Operators who direct the opersitid a commercial solar-
generated power production plant. In all these patians, mostly the NGOs
provide training. REB, BCSIR and RREL are alsorirag providers.

Future demand for green enhanced skills occupatiosslar energy primarily
include: PV Power Systems Engineers, PV Solar Cell DesignSdiar
Designer/Engineers, Solar Energy Engineers, Salardy Systems Designers
and Solar Operations Engineers. Among new and engeagcupations are:
Solar Energy Installation Managers, Solar PV Iista) Solar Power Plant
Technicians, Solar Sales Representatives and AsseS®lar Energy Systems
Engineers, Solar Thermal Installers and Techniceéarts Solar Thermoelectric
Plant/CSP Plant OperatorsSolar Hot Water Heater Manufacturing
Technicians, and Solar Lab Technicians.

CNG technology contributes to greening the econoitnis one of the most
viable alternatives to traditional fuel energy artomotive industry. CNG is
low in pollutants, high in calorific value and heag¢ld. The policy measures
started boosting up CNG activities and creating ne@mployment

opportunities. Up to 2007, the total number of seggied motorized vehicles in
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Bangladesh was 1054057 and it is increasing dagdyy As of 2005-06, the
transport, storage and communications sector era@@@/76,000 persons with
a growth rate of 9.66 percent. Till July 2009 thender of CNG-run vehicles
stood at 166672. Nowadays, many CNG filling, retestand conversion
stations have been set up for meeting the incredsethnd for fuel-saving
vehicles. The most common occupations in CNG wargshclude: workshop
manager, field officer, supervisor and technici@lhe new skills needed in
relation to CNG technologies include Gas CylindemgiEeers and toolkit
makers. Two types of technicians work in CNG cosiger workshop: senior
technician and junior technician.

CNG sector currently employs 10,000 people. Inrtbar future, employment
in the CNG sector will increase to 16,000. Existoagupations of mechanical
engineers, supervisors, managers, accountants arkghvop technicians tend
to become greener. Future demand for green enhaskiisl occupations
primarily include: Fuel Retrofitting/Conversion Tetcians, Workshop
manager, Field officer, supervisors and workshaghriecians. Among new
and emerging occupations are: Automotive Engingerifiechnicians,
Automotive Engineers, Fuel Cell Engineers, Fuell Tethnicians, Logistics
Analysts, Logistics Engineers, Logistics Manag&uspply Chain Managers.
Formal training system is still not in place. Tesign companies and traders
who sell their machinery, equipment and spare pEamtsCNG conversion
provide training to the engineers who provide fragrto the junior staff later.
This virtually remains the only source of skillsvé®opment. Most of the
technicians get training on-the-job.

Three case studies (((i) supervisors and machperators in tannery, (ii)
brickfield managers, and (iii) architects, civilgineers, designers and masons
in greening buildings) illustrate greening existiogcupations and new types
of skills, competences and skill gaps which needb¢oincorporated into
existing occupational profiles. Tanneries with majaste disposal problem
are one of the major polluters in Bangladesh. Ne22,000 cubic meters of
untreated and highly toxic liquid waste is discleardy the tanneries every
day into the water bodies. To reduce existing piolfuin the tannery sector,
change in technology as well as in knowledge amdtie of the employees
can play a pivotal role. Clean technology can sigaitly reduce the costs of
environmental compliance by reducing effluent logdiand chemical costs in
leather manufacture while the change in employeeswledge and practice is
very crucial for reducing environmental pollution.

About 20,000 workers are employed in the tannerpufacturing sector. In

addition, about 2000 persons are involved in thecess of collecting raw
hides and skins. Moreover, 100 organizations enipdpyl0,000 persons
import chemicals for use in tannery. Most of thengry workers are not
trained in environmental features. Among existilegupations in tannery are
hides and skins cleaners, supervisors, machine atps;y machine

maintenance technicians and helpers. The existogpations in tannery are
totally non-green with huge potential for greenthg existing jobs. To this

end, persons employed in different occupationsiméry need to be trained
for greening their jobs. Among the main occupationgnnery are supervisor,
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machine operator, machine maintenance technicia@nhatper. There is no
training course for the workers or managers foamléannery production or
management. The CLT conducts training in manufagyueather and leather
products and professional trainings related toaresebut have no curriculum
and courses on tannery related pollution. New imnginmanuals and

curriculum to rise to the environmental needs shotllerefore, be developed
by the CLT. However, skill gaps in tannery figurest prominently in the

occupations of Chemical Equipment Operators andddexy Chemical

Technicians, First-Line Production Supervisors, d&afety Investigators/
Cause Analysts.

There are approximately 4000 brickfields in Bangktd contributing to
deforestation. The brick industry is energy inteesand energy accounts for
close to 50 percent of production cost. The 4,008 fixed chimney kilns
form the largest stationary source of GHG emissianBangladesh which is
around 5.4 million tonnes of G@nnually. Beside air pollution, brick making
industries contributes to land degradation, defates and depletion of water
resources. Brick industry is Orange B category stihl which is not
environment-friendly. The goal of the ECA is to phaout or change all
Orange B industries. The main occupations in brioksnufacturing are:
contractors, wood suppliers, brick field managemsd mixers, brick makers
and chimney kiln operators. With shift to greenhie@logy, wood suppliers
are expected to disappear and the chimney kilnadpes will have to adapt to
new technology with implications for their retraigi

More than 200 thousand people are engaged in braokufacturing. The main
occupational categories in the brickfields areclrield manager, cleaner,
machine operator for blending mud, dice maker,kbdicyer and brick burner.
Environment-friendly brick making technologies, esplly CDM, like:
Vertical Shaft Brick Kiln (VSBK), Hoffman Kilnare available in other
countries that can save energy and reduce emis3ibis needs to be
replicated all over the country in a sustainablexmea. The skill gaps in brick
making occupations primarily include: Brick Making§echnologists and
Supply Chain Managersesponsible for production and marketing of bricks
and overall management of the brickfield includimegruitment of workers
There is no formal training arrangement for theckfield managers who
conventionally learn the job through experienceoider to ensure greening
brick making, the manager needs to be trained inr@mment conservation
and use of green technology, especially CDM.

A green building can have tremendous environmereakfits, both tangible
and intangible. The immediate and most tangiblesbeis in the reduction in
operating energy and water costs right from day doeng the entire lifetime
of the building. The energy savings could ranganfra5 to 40 percent
depending on the extent of green specificati®@seral corporate bodies are
now using Green Building Rating as a tool for erdwag marketability.
Present building design in Bangladesh is more gneogsuming and hence
green buildings initiative should be undertakenoitb463 thousand people
are involved in architecture and town planning pssion. Every year about
500 new architects and town planners enter themalket. As of 2005-06,
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1524 thousand persons are employed in the consinucector. The
construction industry in the country is growingiddy with real estate growth
rate at 3.81 percent in 2008-09. Around 1200 rstdte developers work in
building construction and related projects. Themagcupations in building
construction include: architect, engineer, masetpdr and site manager. But
for greening buildings, architect has the centodé rto play because he is
responsible for the building design. New skills ced therefore, include
green architects, green town planners, green engineers, green supervisors
and masons.

As of now, building professionals trained in theeusf green tools and
techniques are scarce. Along with the competengealéssional groups some
technical and logistic requirements also need tdalien into account. The
availability and affordability of materials/equipmte which contribute to

energy efficiency is another major challenge. Newhhologies like wind

towers, geothermal systems etc. are gaining incrg@asmportance for

greening existing occupations in construction ofldigs. The greening

process of buildings has been introduced in Bamglacind may be replicated
everywhere in a sustainable manner. The main oticmgain this sector

include: architects, civil engineers, designers,song, helpers and site
managers. So there is a huge potential for greghm@xisting occupations in
this sector.

Future demand for green enhanced skills occupatiobsilding construction

primarily include: Architecture Technicians, Boiteakers, Carpenter Helpers,
Carpenters, Cement Masons, Construction Equipmeetadors, Installation

Helpers, Insulation Installers, Insulation Workehgin and Steel Workers,
Metal Fabricators and Fitters, and Welders, CuttSaderers & Brazers.
Among new and emerging occupations are: Buildirgpéttors, Commercial
Green Building and Retrofit Architects, Cool Rodfirinstallers, Energy
Efficient Site Foremen, Environmental ConstructiorEngineers,

Environmental Maintenance Workers, Green Buildingchitects, Green

Building Design Specialists, Green Building Designesreen Plumbers and
Pipe fitters, Retrofit Designers, Solar Commerdiastallation Electrician

Foremen, Solar Installation Manager/Project Forem&hese skills are
available in Bangladesh but they are limited ingdyointing to the need for
extensive skill development programmes for greebumtdings.

In the early stages, despite scarcity skills hagperigger off development. In
the later stages, however, skills and developmeatoime mutually
reinforcing. Economic growth and development carbeosustainable without
a sustainable environment. Skills for green joles iastrumental in bringing
about the desired change and are inseparable frstaisable development.
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4.2.2 Response policies and programmes

At the policy making level, there is a lack of apgation of the need for a
policy targeting the identification and developmetskills for green jobs.

Although Bangladesh has embarked on several psl@me programmes for
adaptation to climate change and mitigation ofailverse impact, it has no
policy for the formation and development of skils greening the economy.
In this regard, isolated and sporadic efforts akeng place in different sectors
in informal way with very little impact.

The existing education and training system inclgdieneral schooling does
not follow a strategy to “mainstream” sustainapiliand environment

protection issues within the education and trairipgtem. However, although
there is no explicit policy in place, the governméas introduced several
chapters on environmental issues in pollution, tatagm and mitigation in the

syllabus of the students from Grade-Ill to Gradd-\A the general schooling

system. Besides, the government is planning to mnidee base of

environmental education at the higher levels.

Ongoing TVET Reform Project is trying to establisiining network between
the public sector training institutions and theusulial employers, but there is
no contents on developing skills for green jobse Hroject has targeted to
meet market-driven, but not environment-driven)l slémand. In the same
vein, there is no role of social dialogue in skiisvelopment for greener
economy.

The skills response to meet the challenge of teergeconomic restructuring
remains limited. There is no active labour marketiqy measures and
planning of initial and continuing training.

4.2.3 Effective delivery mechanisms

In the absence of any policy agenda and suppatdétivery mechanisms of
the existing institutions for developing skills fgreen jobs remain weak.
Shortage of skills and expertise largely explaireskvdelivery mechanisms of
these institutions. Generally, training in skilts fgreen jobs takes place only
informally.

Institutional frameworks, delivery channels andhad skills responses remain
limited mostly to IDCOL, NGOs, some CNG and renelsalenergy
companies and waste management companies. Theme ispecial skills
development programmes to cushion the effects. @heylelivered on-the-job
by, for example, RREL, GS, GP, NAVANA CNG and Wa§tencern and
funded by the NGOs with donor assistance.
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5. Recommendations (2-4 pp.)

5.1 Policy recommendations

Bangladesh does not have sufficient strategiesrimg of policy instruments
and implementation mechanisms to promote a cleamevironment.
Incentives-based policy instruments including tawpsidies, and tradable
permits to curtail consumption of fossil fuel amdaffect human behaviour,
may be put on board.

A coherent policy for the formation and developmehskills for green jobs
should be formulated and put in place within theralt framework for HRD.
For greening purposes, the policy should targetitmglementation of the
environment-driven skills needs in various sectérdasting education policy
should incorporate provision for environmental eation at all levels. At the
primary level, it should be made mandatory.

Synergy among the existing institutions (both publnd private) for greening
the economy should be established, promoted aedgitrened. An integrated
effort, involving all relevant sectors and coveraigthe relevant technologies,
is needed to mitigate the problem of GHG. A congenamong all the

stakeholders should also be built. This is a chglleg job as the country lacks
appropriate technologies to combat GHG effectshAtsame time most of the
industrial entrepreneurs are not fully aware of tbhensequences of
environmental pollution and thus are not equippechéet these challenges.

In order to introduce carbon free and climate resilpolicy and to strengthen
technical capacities of Bangladesh it is cruciatiportant to integrate climate
change risks and opportunities into HRD based pteghand programming.
The purpose of the climate change mitigation anaptation skills for the
professionals it is necessary to develop and iategrobust understanding of
the implications of climate change into educationd atraining for
professionals involved in developing planned miilga and adaptive
responses to the impacts of climate change.

Policy-makers may consider a market-based policynpiosing carbon tax to
reduce carbon emissions. Some of the factors th&era carbon tax a serious
contender are its international acceptability, hedgsticity and transparency. It
is also easy to implement, and offers an incentorethe development of
alternative and renewable sources of energy in Bdegh.

There is a growing momentum for green jobs, pddityias a component of
mitigation response. The possibility of ‘joblesswth’ (i.e. improving energy
efficiency, but ‘losing’ jobs) needs to be preveht&reen jobs development
strategy may consist in the following: (i) The putsof a sustainable, low
carbon, low waste economy will contribute strongdlymeeting Government
targets for sustainable development and environn{@niThis will stimulate
the growth of the supply of what is often knowrfBavironmental Goods and
Services” or “Environmental Industries”, but incsewly referred to as
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“Green Jobs” or “Green Collar Workers”. (iii) One ayn identify
“Environmental Management” as a “core enabling@gct

The green jobs strategy provides us with an oppaytio respond to the twin
challenges of climate change and the credit cruniatill be a critical element
in the transition of Bangladesh to a sustainabté®naThe current economic
environment presents a unique opportunity for alpeyers to change their
working practices, taking not only the environmémtad energy sectors into
the future, but also presenting an opportunityalbemployers to future-proof
themselves, making all jobs ‘green jobs’.

Bangladesh, along with many of its developmentneag already has some
tools already in place that can assist employewyiging a high quality of
consistent training, grants, loans and advice. Onay propose the
‘integration’ of these as a coherent network, a assome new initiatives to
fill the gaps. It is also necessary to look clgsal the ways that government
makes financial and policy decisions and set abbahging these to provide a
stronger market in Bangladesh for the green sector.

Renewable energy industries are more labour intentian the traditional
energy sector. Energy efficiency measures nedée wosely linked to all the
sectors. There is also an opportunity to invespackages to stimulate the
economy to ensure that actions contain incentineischecks for greening the
economy. Opportunities will arise to integrate \dtig#s designed to assist the
economy with those designed to assist in the tiiansio a low carbon, low
waste economy. This strategy will set the long-teision and values, and
direction of travel. Bangladesh should continueséd emissions reduction
targets with invigorated environmental managemernt stimulate demands
for the goods and services provided by the enviemtal management sector.

The transition to a sustainable (low carbon/low teagconomy will have
impacts on all jobs. There will be the threat ob jlmsses, as patterns of
consumption change and new legislation outlaws prtaducts. It will be
necessary to act to minimise these losses. Ithgilheeded to provide support
for businesses in Bangladesh to help them capttgengopportunities for
Bangladesh.

There will be a transformation in the whole econamhBangladesh affecting
all jobs. All businesses will need to take acttonincrease their resource
efficiency, improve their process efficiency, deinew products fit for the
future, and identify opportunities to diversify. hd opportunities will arise
across all sectors, as all jobs become greener.

Public sector investment in the environmental geista means to create green
jobs. Energy efficiency may be a priority. This wleb work in two ways:
firstly creating local jobs by stimulating expendi on a range of specific
greening measures, particularly energy efficienoy waste management, and
secondly by ensuring that infrastructure and otheasures in the plan have
greening and adaptation measures fully designedahich also in turn adds to
job creation.

66



Environmental management is a core enabling fac®ole of the
environmental sector is not an end in itself, husupports and enables the
overall greening agenda. Much of the job potenwdl be indirect within
other sectors. Green Jobs are not just in ther@mviental sector, but as a
supply chain it is also found in other sectors,eesgdly manufacturing. The
outcomes of the environmental sector will be dowessn, and accrue to
businesses in the mainstream economy in meetingoleame, efficiency
improvements, reducing carbon footprint, etc, amgdvernment in terms of
meeting policy objectives on energy, waste, houstapdards, sustainable
regeneration, etc. These environmental/green jainsiat just be pursued in
isolation from the rest of the economy; it is effeely a supply sector serving
the overall transition to a sustainable economye Wision of the future
dictates that this will happen, but it is necessaryeap added value from the
transformation.

Skilled people are a fundamentally necessary phararny economic and
employment growth strategy, and re-establishing limkages between
learning and working is a condition for growth. Thaccess of the skills
development strategy for green depends on the eagiarticipation and
commitment of all the stakeholders. There is a needuild an effective
partnership in this critical venture.

The overall vision is an integrated national skilksvelopment system which
promotes economic and employment growth and soe@atlopment through
a focus on education, training and employment eesvi The skills

development strategy is an integral part of theegoment's commitment to
overall HRD which includes education reform andtiiamsformation of health
and welfare services. The core strategy is to eraatenabling environment
for expanded strategic investment in skills develept for green jobs.

5.2 Recommendations for education and training

Existing TVET system needs to be recast in thet lafrenvironment-driven

curriculum and courses and more effective PPP @& firmulation and

implementation of the training programmes targdtedards establishing and
improving the skill base for green jobs. Curriculfon greening the economy
should be incorporated in the education and trgiprogrammes down from
the primary level.

Systemic and institutional arrangements should be ip place for early
implementation of the skills needs for green jabsarious sectors as reported
in Section 4.2.1 and for the transfer of the figdinnto the occupational
profiles, curriculum design and education and trgrprovision for greening
existing occupations and for developing emerging) @w green occupations.

NSDC, in collaboration with BMET, DTE, BTEB, MLE, ®E, DOF, MEF,

Ministry of Education, IDCOL, NGOs, employers andrkers associations,
should play the central role in the formation arelelopment of skills for
green jobs in Bangladesh. Proposed SEDA as a fomat for development
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and promotion of sustainable energy should berpptace to steer the country
towards a cleaner environment.

The organizations involved in skills response pritpainclude Waste
Concern, GS, REB, IDCOL and BCSIR. They are efiectn a limited scale
primarily due to their informal training arrangentenin order to meet the
challenges of greening the economy, formal trainimgtitutions and
programmes may be put in place. For all practicappses, the main channels
of current and future response in skills provisgtrould be TVET, CVT and
PPP training measures within active labour markéty implementation, on-
the-job training or other forms of training supgattoy the enterprises.

There is enormous potential for future traininggmeening the economy. In
order to meet this challenge, there is a cruciadrfer a clear policy on skill
formation and development for greening the econavhich would embody
strategic interventions for improving the existieglucation and training
capacity to meet the skill needs for green jobsgadtely. Simultaneously,
feed-back mechanisms between business and the teduand training

systems should be put in place.

5.3 Recommendations for further research and dataadlection

Bangladesh should develop information and technocédgknowledge base
and conduct research on GHG emission to combaintipacts of climate
change and search for suitable strategies to copk the changing
environment and the changing requirement for HRD.

In order to improve upon the ongoing policies amdgpammes relating to
greening HRD, further research and regular datdecn should be
undertaken with a view to updating knowledge anchiteoing progress in
greening the economy. To this end, there is a fieedapacity building in
research for greening the economy and skill devetoy for green jobs.
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Annex-1: List of key resource persons
(interviewees, participants in the focus grouppegikpanels etc.)

Name Position Organization Address & Contact Number
1.Dr.M S Head, DICD Grameen Shakti TEL: 9004314, 9004081 (Extn.123
Islam Grameen Bank Bhaban (14 CELL: 01713002180

floor) Mirpur-2, Dhaka- Email: dmsislam@agni.com
1216
2. Matiur Grameen Shakti 9355952
Rahman 01714217184
3.Dr. Bangladesh Shrimp & Fish 9887731
Mahmudul Foundation 01711590366
Karim
4. Dipal Managing Director Grameen Shakti TEL: 9004314, 9314
Chandra Barua
5. Munawar Managing Director Rahimafrooz Renewablé TEL: 9893442
Misbah Moin Energy Ltd., Rahimafrooz
Corporate Office, Gulshan
1
6. Nazmun Marketing Rahimafrooz Renewable TEL: 8832206 — 08 Extn: 18
Nahar Executive Energy Ltd., 260/B Tejgaon Email:
I/A (Beside Nabisco) nazmun.nahar@rahimafrooz.com
7. Md. Nurul Manager, Human Rahimafrooz Renewable 8832206 — 08
Islam Resources Energy Ltd., 260/B Tejgaon Email:
I/A (Beside Nabisco) nurul.islam@rahimafrooz.com
CELL: 01714111063
8. Prof. Ainun Professor BUET TEL: 8122577
Nishat 0189328245
9. Kamran T. President Bangladesh Employers’| TEL: 9552567 (Office) 8316832
Rahman Federation, Chamber (Residence)
Building, 122-124 Email: sg@citechco.net
Motijheel C/A
Dhaka-1000
10. Farooq Secretary General Bangladesh Employers’ TEL: 9565208-10
Ahmed Federation, Chamber 01711543172
Building, 122-124 sg@citechco.net
Motijheel C/A faroogahmed2427 @yahoo.com
Dhaka-1000
11. A.H. Md. Executive Director Waste Concern House-21 TEL: 9873002, 9873067, 9873110

Magsood Sinha

(Side B) Road-7, Block-G
Banani Model Town
Dhaka-1213

wastecon@dhaka.agni.com
maqgsood@wasteconcern.org
msinha@citechco.net

12. Iftekhar Director Waste Concern House-21 TEL: 9873002, 9873067, 9873110
Enayetullah (Side B) Road-7, Block-G wastecon@dhaka.agni.com
Banani Model Town iftekhar@wasteconcern.org
Dhaka-1213 ienayet@bangla.net
13. Moushumi Program Officer Waste Concern House-21 TEL: 9873002, 9873067, 9873110
Ahmed (Side B) Road-7, Block-G office@wasteconcern.org
Banani Model Town moushumi@wasteconcern.org
Dhaka-1213 moushumiahmed@gmail.com
14. Dr. Fazle Director Department of Environment TEL: 9115120 (Office)
Rabbi Sadeque (Technical) E-16 Agargaon, Dhaka- 9347086 (Residence)
Ahmed 1207 frsal962@yahoo.co.uk
15. Md. Billal Director Department of Environment TEL: 9112489 (Office)
Hossain (Admin & Dev) E-16 Agargaon, Dhaka- 01716157306
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1207 mdbhossain@yahoo.com
billalhossain@doe-bd.org
16. Islam Sharif CEO Infrastructure Development TEL: 9114385, 8111235
Company Limited (IDCOL)
Bashundhara City
17. Md Shah Supervisor Progoti Leather Complex -
Limited, Hazaribag, Dhaka|
Alam
18. Md Ali Machine Operator Aziz Tannery, 150 -
Akbar Hazaribag, Dhaka
19.Mr Kabir BSC Engineer Navan CNG Limited, CELL: 01814-655399
Ahmed (Mechanical, Kollanpur, Dhaka
DUET)
Assistant Manager
(Workshop)
20. Dr. Professor Department of Architecture E-mail:nizamarchitect@yahoo.co.uk
Nizamuddin Bangladesh University of | drnizam@gmail.com
Ahmed Engineering and Mailing Address
Technology(BUET) 46/1 Teachers Quarters, BUET,
Dhaka 1000, Phones (880 2)
9665633 (Work)
(880 2) PBX 864640 or 8616833
Extn.7155 (Work), Extn.7382
(Home) Cell phone (880 2) (0) 1711
534290 Fax 88-02- 862 8314 (Hom
21. Md. Abdus | Assistant Manager, Assistant Manager, Sohag CELL: 01718098659
Sattar CNG, Malibag, Dhaka
22. Dr. Md. Professor 44-50, Hazaribagh +880 2 8617439
Fazlul Karim Dhaka-1209
Bangladesh
23. Md Ruhul Manager Khokan Bricks, Amin CELL: 01720914885
Amin Bazar, Dhaka
24. Md Harun Manager New Mohiudding and Hani CELL: 0172373250
ur Rashid Bricks, Amin Bazar, Dhaka
25. Md Khalilur Manager Akota Bricks, Gabtoli, -
Rahman Dhaka

26. M A Gofran

Biogas Consultan

it

Grameen Shakti
Grameen Bank Bhaban (18
floor) Mirpur-2, Dhaka-

TEL: 9004314, 9004081 (Extn.123

1216

27. S.M. Director Infrastructure TEL:: 9114385, 8111235,
Formanul Islam (Legal) and Development Company 8117526

Company Limited (IDCOL) 01199851354, 9143157 Ext-15

Secretary Fax: +880-2-8116663

Email: fislam@idcol.org
28. Mr. President Jatiya Sramik Federation TEL: 7514117
Shafiqur 76/1/Q North Jatrabari,
Rahman ((Bibir Bagicha)
Majumder
29. Mr. Jalal General Jatiya Sramik Federation
Ahmed Secretary 76/1/Q North Jatrabari,
((Bibir Bagicha)

30. Mr. Nurul President Bangladesh Trade Union | CELL: 017534233,
Islam Kendra TEL: 9111275

23/2, Topkhana Road,
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Dhaka
Tel: 9557416 (Off)

|

31. Dr. Wajedul General Bangladesh Trade Union TEL: 9557416 (Off), 8611868,
Islam Khan Secretary Kendra 0171240030
23/2, Topkhana Road,
Dhaka
ﬁ/l‘r Mukhlesur President Bangladesh Sanjukta TEL: 8111827, 9128089,
Ra.hman Sramik Federation 011838122
23/2, Topkhana Road,
Dhaka
Tel: 9554657 (Off)
33. Mr. General Bangladesh Sanjukta TEL: 8317252, 0171377578,
Mokaddem Secretary Sramik Federation 3554657
Hossain 23/2, Topkhana Road,
Dhaka
Tel: 9554657 (Off)
34. Mr. Khalilur President Bangladesh Trade Union TEL: 8814160, 0171135407
Rahman Sangha
31/32 P.K. Roy Road,
Sadarghat, Dhaka Tel:
9562632 (Off)
35. Mr. Ashikul General Bangladesh Trade Union TEL: 8814160, 0171135407
Alam Secretary Sangha
Chowdhury 31/32 P.K. Roy Road,
Sadarghat, Dhaka Tel:
9562632 (Off)
36. Mr. President Jatiyo Sramik Jote CELL: 0171521845, TEL:
Mesbahuddin 20/4, Joykali Mandir 7410986, 9564799 (Off)
Ahmed Road, Dhaka
37.Mr. Nurul General Jatiyo Sramik Jote TEL: 9564799 (Off)
Amin Secretary 20/4, Joykali Mandir
Road, Dhaka
ii:l.sl[\]/lé.mAbul ,S?él;gem Bangl_adesh Jatiyatabadi CELL: 0171893040
Chowdhury Sramik Dal
28/1 Nayapaltan, Dhaka
Tel: 8351929
39. Mr. Zafrul General Banaladesh Jativatabadi TEL: 8128560 ( R ), CELL:
Hassan Secretary g y 0171485898, 9564670 (O )
Sramik Dal
28/1 Nayapaltan, Dhaka
Tel: 8351929
40. Mr. Nasu President Bangladesh Mukta Sramik TEL: 9135648, 9138544, CELL
Miah Federation 019346150
H- 4/1, Block — E, Lalmatia
Dhaka
41. Mr. M. General Bangladesh Mukta Sramik TEL: 9135648, 9138544, CELL
Majibur Secretary Federation 019346150
Rahman H- 4/1, Block — E, Lalmatia
Bhuiyan Dhaka
42. Mr. Nazrul Secretary Bangladesh Institute of TEL: 8123869, 8123870
Islam Khan General Labour Studies, Road-11,
House-20
43. Mr. Zakir Secretary Bangladesh CNG TEL: 880-2-8810499, 8851211
Hossain Nayon General Filling Station and ext: 105
Conversion Workshop
Owners Association,
205-207, Tejgoan I/A
Dhaka-1208
44, Engineer Managing Rupantarita Prakritik Gas L:TB80 2 8919353, 8933116
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Shafiul Azam Director Company Limited PABX: 8917137, 8933117 Ext.: 201
(RPGCL),RPGCL Bhaban,| CELL: 01713-010457

New Airport Road Fax: 880-2-8923948

Plot No. 27, Nikunja - 2, E-Mail: md@rpgcl.org.bd

Khilkhet, Dhaka-1220

Annex-2: Organizations Involved in the Developmenbf Solar Energy in

Bangladesh

1. Local Government Engineering Department:

- Nameof Project / Title : Sustainable Rural Energy

« Source of Funding/Donor : UNDP

« Year of Installation : From 1998 to 2006

« Typeof Installation: Centralized AC system for market place, coastal
communities, biodiversity research laboratory, dédone solar system
for rural clinics, tourist resorts, local govt. ic#, tribal temple and
households, IT facility in remote LGED office, soRV pumping,
solar home lighting system, LED lanterns etc.

« Total System Capacity : 40.5 kWp

- Total Project cost (US$): US $ 1.99 million

« Number of Beneficiaries/ Buyers : 4500 direct and about fifty
thousand indirect beneficiaries

« Objectives: Demonstration and technology transfer in the fadld
renewable energy in Bangladesh

« Key output: Community based diversified demonstrations o&isol
energy (PV) technologies has been successfully ieton the basis
of available resource in the off-grid areas. Replan potentials have
been observed from diversified applications

2. Bangladesh Power Development Board (BPDB)

- Name of Project / Title: Renewable Energy Development & Energy
Efficiency Measure of BPDB.

- Typeof Installation : SHS, Solar Vaccination, Solar water pump,
Solar Street light, Centralized Solar PV PowenPla

« Total System Capacity : 123.55kWp (1.23 MW)

«  Project amount/Installation cost (US $): US $ 4.0 million

«  Number of Beneficiaries/ Buyers : 625,000

« Objectives: Provide PV electricity at remote off-grid ChittagpHill
areas of Bangladesh

« Keyoutput : PV system provided to 2344 rural households unde
Phase — Il at Juraichari Upazilla Sadar, BonjagiahMoidong,
Dumduma Union, Shijak College of Baghachari Upaaiihder ,
Bandarban District and00 SHS under Phase — Il at Thadpiazila,
Bandarban District

3. Rural Electrification Board (REB) :

74



Name of Project / Title : Diffusion of Renewable Energy
Technologies/ Rural Electrification Through SolareEgy

Source of Funding / Donors : World Bank, GEF, GTZ, French Grant
Year of Installation : Started From 1993
Type of Installation : Solar Home System (SHS) Sys#1 = 36wp to
40wp, Sys#2 = 50wp , Sys#3 = 72wp to 80wp, Sys#OGwp
Total System Capacity : 233.095 Kw (0.233 Mw) by June 2007
Number of Beneficiaries Buyers: Solar electricity provided to 4220
rural by June 2007

- Objectives: Diffusion of Renewable Energy Technologies, Rural
Electrification through solar energy

Key output : Solar PV electricity provided to the remote éswlated
areas of the country Austogram thana of Kishoredastyict, Singra
thana of Natore district, Kotalipara thana of Ggpaj district and
among the islands Moheshkhali, Kutubdia, SandipMattin etc. But
in implementing the project the location includaedareas of
Kishoreganj, Jamalpur, Narayanganj, Manikganjjd2é:2,
Patuakhali, Bagerhut, Kustia, Magura, SathkhirapMal, &
Nababganj PBS. Serajganj PBS, Natore PBS-2, PRBRfa2. Barisal
PBS-1, Cox’s Bazar and Sunamganj PBS. Battery @igf$tation
based and Stand Alone System) including Healthr€ehazar and
sports club etc

4. Infrastructure Development Company Limited (IDCOL)

Name of Project / Title :Rural Electrification and Renewable Energy
Development Project ( REREDP)

- Partner Organizations at Field Level( Implemented he
programme) : Grameen Shakti , BRAC Foundation, SRIZONY,
COAST, TMSS, CMES, IDF, Shubashati, UBOMUS, BRIDGSF,
PDBF, PMUK, HF, Mukti, Others.

« Source of Funding / Donors World Bank, GEF, GTZ, KfW

« Year of Installation : Started from 2003

« Type of Installation: Over 260,000 households brought under SHS
(November, 2008. IDCOL has revised the target of Solar Home
System Installation Programme to 240,000 worth.4friegawatt-
peaks, which it plans to achieve over an approxrpatiod of four
years [September 2005- December 2009].

Total System Capacity :

« Project amount/Installation cost (US $):US $ 62 million
Number of Beneficiaries/ Buyers 625,000
Objectives : To fulfill basic electricity requirements in theral areas
of Bangladesh and supplement government’s visicelesftrifying the
whole of Bangladesh by the year 2020
Key output: 200,000 rural households (by 2009) will have eieity
access through renewable energy, pollution freetratéy generation,
employment generation to Partner Organizationstipesmpact on
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socio-economic condition of rural people. Promotbimdigenous
technology.

5. Grameen Shakti

« Name of Project / Title : Promotion, Development and Extension of
Renewable Energy Technologies

« Source of Funding / Donors IDCOL( World Bank, GEF, GTZ,
Kfw)

« Year of Installation : Started form 1996

« Type of Installation : SHS

« Total System Capacity :SHS installed 95,546( September, 2007)

« Number of Beneficiaries/ Buyers :600,000 beneficiaries

« Objectives: In order to see a poverty free world, energy sactor all
must be ensured. As the conventional sources ofgr@ee limited and
can not meet the increasing need of the commonl@eonjae
dissemination of renewable energy technologielsaonly way out.
The experience of Grameen Shakti may be effedtfiygoposal come
from other parts of the world, GS is ready to edtdreir hands of
cooperation.

6. BRAC Foundation:

« Name of Project / Title : BRAC Solar Energy Program for
Sustainable Development

« Source of Funding / Donors 1IDCOL( World Bank, GEF, GTZ,
Kfw)

« Year of Installation : Stated December 1997

« Type of Installation : SHS, LED Lanterns, Hot Box cookers

« Total System Capacity :SHS installed 30,675 ( October, 2007)

« Number of Beneficiaries/ Buyers 226600 Beneficiaries/ Buyers

« Objectives : To provide electricity in rural off-grid areas

6. Rural Services Foundation:

« Source of Funding / Donors IDCOL( World Bank, GEF, GTZ, KfW
)

« Year of Installation : Stated from 2006

« Type of Installation : SHS

« Total System Capacity :7269 SHS till 31 August 2007

« Objectives : Dissemination of Renewable Energy Technology( RET)

76



Annex-3: Emissions of greenhouse gases from the tkfields (4000) of Bangladesh
due to the use of wood fuel and fossil fuel includg coal and crude oil in 2000
Categories of Mean and total Fuel used (t) Carbon CO, CHy4 CcO N,O NO, NO
fuel Observation released (tCOy) (t CHy) (tCO) (tN2O) (tNO,) | (tNO)
tC)
Non fossil fuel | Mean of the 317.42 142.84 523.75 2.29 20 0.02 0.57 0.37
(wood fuel) Observation
Total from 4000| 1269680 571360 2095000 9160 80000 80 2280 1480
B.F.
Fossil fuel Mean of the 426.67 215.76 791.11 3.45 30.21 0.02 0.86 0.56
(Coal) Observation
Total from 4000| 1706680 863040 3164440 13800 120840 80 3440 2240
B.F.
Fossil fuel Mean of the 12.3 10.23 37.51 0.16 1.43 0.001 0.04 0.03
(Crude oil) Observation
Total from 4000| 49200 40920 150040 640 5720 4 160 120
B.F.
Grand Total [Total emissions from 3000 B
considering all categories of fuel 1475320 5409480 23600 206560 164 588D 3840
Source: Calculated following the estimation of Mand Alam(2000).
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