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Foreword

The world finds itself in a slow recovery after tikeepest recession since the Great
Depression. The world is also coping with a hostrofironmental problems and the urgent need
to reduce carbon emissions. A greener future atemiges an enormous potential in a much
needed employment growth. However, without suitaés, this potential cannot be realized.
Today, skills gaps are already recognized as ammajlleneck in a number of sectors, such as
renewable energy, energy and resource efficiemegrgbuilding and retrofitting, environmental
services, and green manufacturing. Training respansasures are successful where they are
coherent across policy domains, systemic and swydienand targeted at disadvantaged groups.
These training measures can only be effective setaon timely identification of skills needs.
Effectiveness of training measures is decisiveamy for the economic recovery but also for a
longer-term sustainability agenda.

This report was produced in the framework of thejemt, ‘Skills for green jobs’. The
project was implemented in cooperation betweenltbernational Labour Organization (ILO)
and the European Centre for the Development of Wmtal Training (Cedefop). The project
identifies skills needed for greener economies wapect to structural shifts, and new, emerging
and changing occupational profiles. The ‘Skills fmeen jobs’ study is embedded in the Green
Jobs Initiative, a joint initiative of the Unitedallons Environment Programme (UNEP), the
ILO, the International Employers Organization (IOBhd the International Trade Union
Confederation (ITUC), to assess, analyze and pmnibe creation of decent jobs as a
consequence of the needed environmental policies.global study was jointly funded by the
Skills and Employability Department of the ILO ath@ Green Jobs Initiative.

The following countries have been included in thedg: the ILO covered Australia,
Bangladesh, Brazil, China, Costa Rica, Egypt, Intlidonesia, the Republic of Korea, Mali, the
Philippines, South Africa, Thailand, Uganda andtmted States. In addition, Cedefop covered
six European Union (EU) member States: Denmarkorist France, Germany, Spain and the
United Kingdom. The ILO global synthesis repbsihich analyzes the situation in all 21
countries involved in the study, and the Europearthesis report, which covers the six EU
countries, as well as all individual country report are available at:
http://www.ilo.org/skills/what/projects/lang--en/VWCS _115959/index.htm(the ILO website)
and http://www.cedefop.europa.e(Cedefop website; look undeBkills Needstheme). The
unedited background country studies have beenghddliin the electronic form in order to make
them available quickly. The summaries are publisiedart of the synthesis reports.

The global project in the ILO was coordinated by 8kills and Employability Department
and, in particular, benefited from comments anchrtié@l guidance by the team under the
leadership of Olga Strietska-llina, Christine HofmaMercedes Duran and Shinyoung Jeon. The
ILO coordinating team would like to express grdainks to the authors of the report, Vipan
Kumar, Kasturi Mandal, Naresh Kumar, and Taposilndpe of the National Institute of
Science, Technology and Development Studies, feir thackground country research which
contributed to the global study. Special thank® &@e to the ILO regional and country field
offices for the project support and the ILO colleeg who assisted research at national level.

Christine Evans-Klock
Director
Skills and Employability Department, ILO

! Strietska-llina, O.; Hofmann, C.; Duran Haro, Nepn, S. (forthcoming 201G5kills for green jobs: A
global view. Synthesis report based on 21 counf{Ganeva, ILO Skills and Employability Department).

2 Cedefop. (forthcoming 20105kills for green jobs: European synthesis reghtxembourg,
Publications Office of the European Union).
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Abstract

The project was initiated at NISTADS under the smoship of the International Labour
Organization (ILO) to identify major challenges apdorities related to climate change and
environmental degradation and the subsequent grgeuolicies and strategies to generate a
green jobs environment in India. The study is @ phthe major programme on “green jobs” by
ILO under which about 21 countries are particigatiNISTADS undertook this short study
through: (i) meeting with several stakeholders Wwhicluded Ministries, trade unions, academia,
Industry and non-governmental organizations (NG@p)Conference on Green Economy; and
(i) Case Studies; to come up with this report.

In the report, an attempt was made to provide aiglim of major sectors with a green job
potential in the country, with special emphasist@uitional sectors; and analyze whether and
how skills response strategies are incorporatem larger ‘greening’ policies and programmes.
The report has further presented a brief skilldeder new occupations, new skills for greening
existing occupations and retraining needs in ssatodergoing structural changes as a result of
policy implementation, and introduction of greeniteghnologies and practices. The report also
provided conclusions and policy recommendationssfdlls development and strategies, skills
provision at national, sectoral, local or entemi&vel in the green jobs area.






Executive summary

Definitions

The “green §bs oroccupation” existed from the timieymemorial in India, however, tt
phenomenon has attracted attention of academig@licy makers after the recent initiatives
United Nations Environment Progrme (UNEP) and International Labour Orgzation (ILO)
for the publication of the report on “Grejobs: Towards decent work in a sustainable, -
carbon world”. The green jobs help to protect ecosystems by raduenergy, materials, al
water consumption through high efficiency strateglealso hlps deearbonize the economy a
minimize all forms of waste and pollution for sustble developmer It is an energy auditor
mechanism helping creation of energy efficientdings, or a rural perscpracticing sustainable
farming, or a plumber insting waterrecycling systems, they are all part of changeireduor
greening economy. lie Intergovernmental Panel on Climate Change (IPSi@pess that the
Earth’s climate has warmed between 0.6 and 0.9edsgCelsius over the past centthrough
human activities (jobsyvhich are important driving factomffecting the atmosphe. Figure 1
gives a schematic of the natural carbon cycle aesiged by the vegetation/Soil and the oc
and the anthropogenienarmade) flux. It can be observed ttainthropogenic; i.e. fossil fuel
consumption and the industrial proc’ has a net negative effect on the atmosp

Figure 1. A schematic of the Global Carbon Cycle?
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A green job is one that helps bring about and ra@n& transion to environmentally
sustainable forms of production and consumptiorgui€ 2, which is the schematic
“green/decentdbs” in four quadrants matrix illustrates linkadetween green and decent j
i.e. (i) geen and decer(ii) green but not decent, (iii)atent but not green anw) neither green
nor decent. A country can adopt the model ongreen eonomy for development if entire jo
domain converges tafeen and decent”.

® Reproduced from Climate Chang007: The Physical Science Basis
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Figure 2. Definition of green jobs*

Green, But Not Decent Green and Decent
EXAMPLES: EXAMPLES:
* Electronics recyclers without * Unionized wind and solar power
adequate occupational safety workers

* Low-wage installers of solar panels  « Green architects

E » Exploited biofuel plantation day * Well-paid public transit employees
£ labarers
s
E MNeither Green Nor Decent Decent, But Not Green
L EXAMPLES: EXAMPLES:
+ Coal miners with inadequate safety  « Unionized car manufacturing
workers

* Women workers in the cut flower
industry in Africa and Latin America  » Chemical engineers

* Hog slaughterhouse workers * Airline pilots

Decent Work

The schematic diagramme shown below depicts thertefequired to go “green and
decent”. The jobs which are presently neither gne@ndecent, i.e. low wage workers of coal
mines, low wage workers in forging/foundry etc; maguire maximum effort to go be green.
Similarly the jobs which are decent but not gréen,workers in petroleum industry, Unionized
car manufacturing workers, may require less amotiaffort to go “green and decent”; and so
on. The word “effort” may have both tangible anthirgible components.

Figure 3. Effort required by any job to become “green and decent”

Neither Green Decent but Green but Not Green and
Nor decent not Green decent Decent

Present study

The study was undertaken on behalf of ILO whichkémb at creation of green jobs at a
global level. The present study is a part of théol@@l study” on green job initiatives by 21
countries. It is a short-term study with basic obyes of bringing together the stakeholders
initiative in Indian context. The study was a sherim for three months; the following efforts
have been made during the study period:

(i) A workshop/brainstorming seminar on “Greenmmny” was organized by National
Institute of Science Technology and Developmenti®gIi(NISTADS), 14-15 Dec.
2009. The objective was to bring together polickera and stakeholders (from

* Michael Renner, Sean Sweeney and Jill Kubit (2088en jobs : Working for people and environment
World Watch Report 177
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Academia, Corporate, NGOs, trade-unions and varnauogstries) at one platform to
know the current status and potential of green jolisdia.

(ii) Eleven case studies have been undertakenvimgpprofessionals from different
organizations, i.e. Price Water House Coopers (#alk Development Alternatives
(New Delhi) and Jawaharlal Nehru University, NewHhdeworking on sustainable
development/green economy areas. The two casestydie and Paper/Pulp was
dropped due to lack of inputs. Finally seven outiok case studies were carried out by
the NISTADS team with the inputs from the experts.

(i) Field visits to actual sites for case studies
(iv) Interviews with stakeholders like trade-unionihistries etc.

(v) Feedback from the consultants, like PriceWraiaseCoopers; Development
Alternatives and MSME Foundation, etc.

(vi) Attending meetings and discussion relatedgi@én jobs” in different organizations
such as Minister of Labour, Centre of Indian Tragons (CITU), etc.

(vii) Literature survey.

Outcomes/deliverables

Workshop on green economy

As a part of a project on “Prospects of green oatiaps in India with special emphasis on
skilled professions” NISTADS organized a two-dayrkathop on “Green economy: Challenges
and responses to changing conditions” on 14-15 RP@@9 at India International Centre, New
Delhi. The workshop aimed to focus on economicasawith greening potential, such as water,
energy etc and the skills response strategies tsvanrent and future labour market demand for
green collar workers at different levels, i.e. oaéil, sectoral, regional, company and training
provider. A discussion on the priorities of the sty for mitigating and adapting to climate
change in response to environmental degradatiomgmesearchers, academicians, bureaucrats
and stakeholders was a part of the workshop. Fallpve the broad outcomes of the conference:

» The role of environmental auditor was elucidatethwpecial emphasis on the environmental
auditors in the grassroots level. It was also ersigkd that the environmental auditors must
also be employed by the local governing bodies tafpam the industry. Environmental
auditors even have a bigger role in informal sea®ropposed to the formal systems. The
small and medium enterprises in informal sectorrayey also getting into the awareness
about the environmental pollution.

= About the skill gaps in informal sector it was alveel that the training of the workers in this
sector was continuous and could not be placed brimad bands. This makes the
measurement of skills a difficult task and the emuent understanding of an appropriate
wage-skill equation.

= Many talks revolved around the topic of energyaidficy in the spectrum of energy intensive
industries/units. All the instruments/appliancesstraarry the label for the energy efficiency.
New technologies should be adopted/created for dame. The employment in the
energy/environment/green sector is fast emergihgs& new green jobs are labour intensive
and thus expected to rise. However a correct ewiofahis rise is difficult as huge data gaps
exist. Also, India is a net importer of green temlbgies; there were fewer jobs in the
manufacturing but more jobs existed in the mainteaaand service area. Also, the physician
function of energy auditors would create jobs.

= National Water Policy and the National Water Missas one of the missions under climate
change deal with water issues. Much needs to be dsnfar as research information is
concerned regarding water flows, river basins. kmsec of ground water, recharge
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methodology can be as high tech as being used®@ I&1d as close to the ground as using
village wisdom. Consequently, a different skill setequired, so that social equity, economic
efficiency and environmental sustainability cangsemoted. There is a need for a trans-
disciplinary knowledge base for managing water andunderstanding of policy issues.
Water governance is legal centric with users hawvisg right but not ownership right.
Adequate access of safe water must be consideradhasnan right. Technical scarcity in
terms of quantity of water vs. relative assessnoérguantity, distribution and institutional
aspects merits attention. Public system efficienegds to be improved and it is possible.
Water crisis exists not because of water scaraitypbor water management. It is caused due
to rapid urban growth, waste or loss and pollubbrvater bodies. Several participants have
argued that water needs to be treated as an ecocommodity.

= Value chain development has a vast potential in MSddctor as they are often polluting,
hazardous and exploitative. Green enterprises dhmarhe up to deliver goods and services
for sustainable livelihoods so that billions of pkocan work their way out of poverty and
contribute to a greener planet. A case study ory da&ictor in Jabalpur with emphasis on the
basis of the C@and methane emission, energy efficiency leveltaedhealth and safety of
the workers and the potential for job creation gnowth was discussed. The whole value
chain was structured such that each and everyrailler was involved in the seamless flow
of the knowledge from one level to other. The whmbacept was based on the participatory
approach of the stakeholders inclusive of SME,daggterprises, lead firms, foreign buyers,
industrial bodies, supply industries, BDS providegevernment departments, academia,
NGO, accreditation agencies, banks and veterinactods.

*» |t was observed that as a response to financialscresources were primarily invested
towards promoting growth rather than towards giteehnologies. One reason for this could
be that green projects incur large fixed costs inictv case such projects could be
implemented during normal periods. Providing insenthrough appropriate pricing strategy
could be a way for the market to respond in favafla green economy.

Case Studies

Green structural change and (re)training needs

Sectoral Case Studies

1. Barefoot Solar College of Tilonia
2. Energy Sector: A Case Study of conversion fromventional to “green” power plants

3. Water and sanitation in West Bengal

Occupation-Based Case Studies

Case studies on new green collar occupations

1. Green buildings’ Architects
2. Standardization: Case study of CNG in Delhi

Case studies on greening existing occupations

1. Tanners of West Bengal

2. Green farmers of Meghalaya (this case studynire into “Further improving green
occupations”)

3. Foundry workers of Samalakha

Xiv



4. Vertical Shaft Brick Kiln (VSBK): The fireman'@ccupation

Box 1. Some quotes from the Conference

Dr. Parthasarthi Banerjee. Director, NISTADS

He said that the organized sector had their trade unions but the unorganized sector did not. Further, he added, MSMEs in
unorganized sector were left behind along with the villages and the peri-urban areas. Another lacuna was the language of
discourse as a villager could not come and express his challenges or needs in an atmosphere like India International Centre
where the intelligentsia met. Green jobs are leading to a de/re-industrialization phenomenon and it can be observed at
multiple levels- between countries, within the country, across governance levels and the effects need to be observed and
assessed.

Dr. Paritosh Tyagi, ex-chair, Central Pollution Control Board (CPCB)

He argued the relevance of environmental audit, its objectives and the driving forces behind it. He elucidated the role of an
environmental auditor, the components of the audit and the methodology involved. Phases of the audit and its benefits were
explained as well.

Dr. Vinish Kumar Kathuria, lIT Mumbai

He advocated for a “Need for an integrated approach” to curb vehicular traffic which is a major contributor to pollution
Furthermore, behavioural changes on the consumer end are required as well. Various instruments have been used in
countries like Norway, Singapore, USA etc that mandate electronic road pricing, landing zones etc. The selection of the
instruments to be used is crucial and can be arrived at keeping private and social costs into consideration.

Prof. Reddy, The Indira Gandhi Institute of Development Research (IGIDR), Mumbai

He highlighted historical perspective of the previous energy crises. He suggested enforcing efficiency standards and labelling
of appliances and encouraging the industry to manufacture energy-efficient technologies.

Dr.Nityanand, Tata Energy Research Institute, New Delhi

According to him there is a shift towards energy efficiency and the use of renewable sources of energy to reduce the impact
of global warming on Global Climate changes.
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CDM Clean Development Mechanism
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1.

2.

Introduction

Sustainable development is a need of the hour #&graharesources are increasingly
vanishing. The sustainable development may be aethiehrough ‘green economy’ which is a
niche area for growing new economic development ghodlhis model is dissimilar to the
existing model of development that is based onilfissls, such as coal, petroleum, and natural
gas. The green economy aims at interdependencenadiih economy and natural ecosystem by
addressing the issues of global warming and enwismtal degradation. Since the green
economy is a new concept which requires enormossurees and human capital by creating
green jobs, ensuring real, sustainable economiwthraand preventing environmental pollution,
global warming, resource depletion, and environaletiégradation. Green jobs help to protect
ecosystems and biodiversity; reduce energy, méderdand water consumption through high-
efficiency strategies; de-carbonize the economy; ramimize or altogether avoid generation of
all forms of waste and pollution (WP). Some develbgconomies have taken leading steps
towards green jobs and technology and developingtcp such as India and China are making
efforts to go for green economy. Green jobs inclagportunities for managers, scientists and
technicians particularly in informal sectors wharest: youth, women, farmers, rural populations
and slum dwellers may be a major player. Indialhage potential of human capital so there is a
big scope of green jobs. However, some green jobsalso dangerous such as recycling and
waste management, biomass energy and construexent developments in technology and
the process of globalization along with climate g issues have shifted the priority of global
labour markets. In developed economies the measurdss direction has been initiated but
developing nations have not yet taken the leap.pifeomenal growth rates achieved by some
of the developing countries like India and China blaanged the carbon footprint of the world. In
this context keeping in mind the importance of austble development, these countries will
require a radical shift in developing new skillslajualifications which will offer great potential
for the creation of green jobs.

India has a large share of traditionally trainednpmwer (i.e. potters, rural artisans etc)
which is already in-line with the green skill domaithe remaining contemporary technical
manpower has to be transformed both at the levskitifas well as in the thought process. This
will aid towards building a greener economy.

Policy context

2.1 Key challenges and priorities for the green economy

India is at a crucial cusp of breaking into thehptat the ‘being a developed’ country. The
journey to this path is not going to be smooth tees tapid growth brings in its own set of
challenges. One of the biggest challenges is tontaiai the environment according to
international commitments, bringing down the fods#l based consumption and substantially
increasing the non-conventional (green) energy wopsion. Though India is a signatory to the
United Nations Framework Convention on Climate QgmiUNFCC), she is not required to
contain its GHG (greenhouse gas) emissions. Ingialgies for sustainable development, by
way of promotion of energy efficiency, renewableegy, changing the fuel mix to cleaner
sources, energy pricing, pollution abatement, adiation, mass transport, besides differentially
higher growth rates of less energy intensive sesvisectors as compared to manufacturing,
results in a relatively GHG benign growth path.sTivould mean creation of millions of “green
jobs” in the coming 10 to 15 years. Presently exgjiare in India on adaptation to climate hovers
around 2.6 per cent of the GDPwith water, agriculture, health and sanitationastal

® Climate Change : Perspective from IndidNDP Report (2009), p. 23, Expenditure



development and forests being the areas of conbrgtia's obligations to UNFCCC includes the
periodical information on India’s contribution to H& being provided by National

Communication (NATCOM); which also assesses thearhpand vulnerability and makes
appropriate recommendations regarding social, enanand technological measures. The first
NATCOM was presented in 2004 and the next will bespnted to UNFCCC in 2011.

Preparation of NATCOM 1l is an exercise based oneatensive network of research and
scientific institutions in India and draws upon erpse and excellence from different
institutions®

Technology forms a critical component of action®ied at responding to climate change.
Availability and/or dissemination of existing cliteafriendly technologies and goods to
developing countries as public goods and at affidedeosts is essential to enhance the actions of
developing countries to pursue sustainable devetopnpolicies. The collaborative R&D
(research and development) effort has to be prameteéh multilateral financial support under
the UNFCCC in order to facilitate rapid and widesm dissemination, absorption and
application of climate-friendly technologies. A @agen package incorporating this
component, with an accompanying multilateral finagcpackage, would be an outcome
necessary to address climate change in a mannesistamt with goals of sustainable
developmerit

Agriculture

About 60 per cent of the working population in dire engaged in agriculture and thereby
makes it the most employment generating sectop @roduction in India is critically dependant
on the summer monsoon. A rise in global temperatlire to climate change may have an
adverse effect on Indian agriculture by changirgrtfonsoon precipitation dynamics.

Water resource management

India is bestowed with a river system comprisingrenthan 20 major rivers with several
tributaries. Apart from these rivers, groundwateovirles another important source of water.
However, there is a major problem with the serideigradation of water resources in the country,
caused by excessive water withdrawal for variousseas such as irrigation, industry and
domestic consumption. Moreover, the catchment diathe water resources are now seriously
degraded which limits the extent to which groundwatan recharge. The natural drainage and
water flow of many important rivers has been alledee to the withdrawal of water and the
construction of large dams. Therefore, there isrgent and growing need to address the issue of
water resource management in a sustainable manner.

Technological up-gradation for green economy

To keep up with the development path, developingntiees have to increase their per
capita energy consumption. This does not necegsaghn that it would also correspond to the
increased GHG levels. It is possible to maintaeaokr environment with use of appropriate
fuels and innovative technology. Therefore futwehnological advancements will ensure that
the developing world will shift from fossil fuelsabed energy to clean renewable energy
solutions. This colossal shift would require a tcashange in the future research and
development in the area of energy research. Tleatsenetric analysis (scientific publication and
patent analyses) in the key energy areas showdthatioping countries like China are keeping

® National Communication (NATCOM), Ministry of Enginment and Forests, Government of India

" National Action Plan on Climate Change (NAPCC)nerMinister's Council on Climate Change,
Government of India



pace with the latest development in the energyarebe The other developing countries like
India and Brazil have to really work hard to createchnological capabilﬁy

Tradeoffs between development and environment

The issues of economic development and environrh@ntéection have always been a
matter of contention between developed and devsjomgiountries. Most of the developed
countries like the USA, Germany and UK have depdngigon polluting industries for their
wealth. Now they fear that uncontrolled economigali@pment in the Third World will lead to
environmental disaster. They argued that enorméeering of tropical rainforest for farming
threatens biodiversity and may affect the globanate by adding more pollution to the
environment. Though developed nations demand nmeegg and produced from burning fossil
fuels such as coal. However, India argues thatustnmake industrialization and economic
development a priority because they have to supieit growing populations and yet it is
producing carbon dioxide below the world averagecdkding to a report by ASSOCHAM and
Ernst & Young on Climate Change (http://www.assooltag) reveals that India’s emission
levels are 70 per cent below world average ande®&@nt beneath those in United States. This is
despite India being the 4th largest economy (Baseg@urchase power parity) and fifth largest
greenhouse gas emitter, accounting for 5 per cegtobal emissions. So, India was always a
victim of climate change and is unfair to blame @eping countries for environment as rich
countries are accountable for current environmeddaiage. Further, India’s per capita emissions
are almost twenty times less than of those of thieed States. India’s per capita carbon dioxide
emission is about 0.933 per 1,000 people as compardJSA (19.48 per 1,000 people) and
China (2.66 per 1,000 people).

India is considering environmental reforms as ohdhe most significant agendas for
legislation. Ministry of Environment and Foresty@aecently given a 20 point agenda (Table 1)
for the issues of climate change, which is in livith the general guidelines of UNFCC. Growing
Indian economy is taking a toll on the natural teses. Many sectors directly linked with
economic growth are also natural resource intensind therefore balancing economic growth
and environmental impact will remain a major chadie for the country.

Air pollution and depleting water resources are t#he other environmental issues which
is concerning us. Most of our metropolitan citiedl fn the category of the “Polluted Cities”
according to the standards set by the World He@itfanization (WHOY.The tradeoffs between
development and the environment will be cruciahgdorward.

Poor performance on environmental indicators

One of the most comprehensive measures of a casietnyironmental performance is the
Environmental Performance Index (EPI) which isitfigative of Yale Center for Environmental
Law & Policy, Yale UniversitandCenter for International Earth Science Informatitietwork
(CIESIN), Columbia Universitylt ranks 149 countries on 25 indicators trackedoss six
established policy categories: Environmental Healtkir Pollution, Water Resources,
Biodiversity and Habitat, Productive Natural Reses; and Climate Change. The EPI identifies
broadly-accepted targets for environmental perfoiceaand measures how close each country
comes to these goals. As a quantitative gauge dbtiom control and natural resource
management results, the Index provides a powastdlfor improving policymaking and shifting
environmental decision-making onto firmer analydandations. Although India appears to have

8 Kumar Vipan (2009)Energy imperative for developing world: Case st8dgzil, China andndia,
Working Paper, German Development Institute, Gesnaard South Centre, Geneva.

® WHO Air quality guidelines for particulate mattezone, nitrogen dioxide and sulfur dioxide, Global
Update2005.



2.2

a considerably better EPI score than China or Rakist has a lower EPI score compared with
South Asian Association for Regional Co-operatiSAARC) countries like Bhutan, Sri Lanka
and Nepal and a few other large South Asian ccesiffi*

The response strategy

2.2.1 General environmental strategy

The Government of India is supporting and facilitgtmajor research programmes to assess
various aspects related to climate change. Inds&ashaomprehensive scientific climate change
programme (along with the national level employmguarantee scheme and programmes to
development of skills at various levels of employten place that involved over 120 research
institutions and over 220 of the best scientisthacountry. It has also released the results of a
range of rigorous studies that estimate the GHGsgiomis profile of India for the next two
decades, which show that India’s total and pertaaginissions over the next two decades will
remain modest. For example, it finds that Indigés gapita emissions in 2030, will remain below
4 tonnes of CQ well below those of the developed countries, af/drey were to take ambitious
emission reduction targets (25-40 per cent) asmewended by the IPCC for the mid-téfm
India is also on the path to launching its own |Bseto monitor greenhouse gases in the
atmosphere, which will put it in an exclusive clab three countries. The vulnerability
assessment and adaptation studies of climate chHamge been made in various areas such as
water resources, agriculture, forests, natural sgsbems, coastal zones, health energy and
infrastructure. This has been carried out as agddtte Initial National Communication of India
to the United Nations Framework Convention on Ctemn&hange (UNFCCC); Further, the
Expert Committee on Impact of Climate Change setbwyphe Ministry of Environment and
Forests in June 2007 assessed the impact of clchatgge on six areas, namely water resources,
agriculture, Natural Eco-system, Health, CoastaleZz®anagement and Climate modelling.

National Action Plan on Climate Change (NAPCC)13

India released the NAPCC on 30 June 2008 to ouitinstrategy to meet the challenge of
Climate Change. It outlines a national strategy thas to enable the country adapt to climate
change and enhances the ecological sustainabilitydia’s development path. It stresses that
maintaining a high growth rate is essential foréasing living standards of the vast majority of
people of India and reducing their vulnerabilitytbé impacts of climate change. The National
Action Plan advocates a strategy that promotesthfirthe adaptation to climate change and
secondly, further enhancement of the ecologicalsebility of India’s development path. The
Action Plan identifies measures that promote theatlves of sustainable development of India
while also yielding co-benefits for addressing etmchange.

Eight National Missions form the core of the Na#ib\ction Plan, representing multi-
pronged, long term and integrate strategies foreaoiy key goals in the context of climate
change. These Missions are:

19 pijlot 2006 Environmental Performance Index (ERB008), Yale Center for Environmental Law and
Policy, Yale University and Center for InternatibBarth Science Information Network (CIESIN),
Columbia University, Joint Report

™ Country Analysis Report — India: In-depth PESTLEights Datamonitor.
12 NAAQMP, Ministry of Environment and Forests, Gaveent of India

13 NAPCC, Prime Minister's Council on Climate Changeyernment of India



Box 2. National Missions and their goals

National Missions

National Solar Mission

National Mission on Enhanced Energy Efficiency

National Mission on Sustainable Habitat

National Water Mission

National Mission for Sustaining the Himalayan Eco-system
National Mission for a Green India

National Mission for Sustainable Agriculture and

National Mission on Strategic Knowledge for Climate Change.

Goals under NAPCC

ensuring energy conservation and improved energy efficiency in various sectors as well as setting up of Bureau of
Energy Efficiency (BEE)

promoting use of renewable energy

power sector reforms and active renewable energy programme
use of cleaner and lesser carbon intensive fuel for transport
fuel switching to cleaner energy

afforestation and conservation of forests

promotion of clean coal technologies

reduction of gas flaring

encouraging Mass Rapid Transport systems

environmental quality management for all sectors

While India finalizes the details of the Missionsder its NAPCC, there are several other
initiatives being undertaken and facilitated by tBevernment of India to address the issue of

climate change.

India is also promoting afforestation on an unpdecged scale. India, which has a fifth of
its area under forests, is one of the few develppuntries in the world where the forest cover
is increasing, by 0.8 million hectares a year, ileghe pressures of population growth and rapid
economic development. This is neutralizing 11 part ©f India’s annual GHG emissions. India
has more than doubled its budget for forestryyher to Rs 8,300 crores (USD 1.85 Bn) and this
increase is going to be sustained every year. Newgrammes to increase the capacity of
frontline forestry personnel, improve forestry astructure and control forest fires are also being
implemented. India is also taking leadership inlitating international dialogue and discussion
on climate change issues. Table 1 summarizes thee@nt initiatives taken by the Indian

Government?

4 |ndia: Taking on Climate Chang&wenty recent initiatives related to climate chargmistry of
Environment and Forests, Government of India.




Box 3. Forestry
Dr Kirti Joshi, Fellow Scientist, NISTADS

Capacity building in Forestry

The essence of greening resides in the context of environment. Forests, being a valuable ecosystem of a country play an
important role in the chain of carbon management. The plausible fact that they act as massive carbon sequestering sinks,
converting the burgeoning amount of carbon dioxide to more useful form makes them indispensible in carbon chain. Infact
India’s forest cover is on the rise as observed from the latest forest survey reports. This partly can be attributed to the
institutional mechanism as well as the organizational structure of the country which is continuously striving to achieve the

magic figure of 25 per cent of national land area under forest cover.

Accomplishing this Herculean task needs the support of the masses who are aware and concerned of the consequences of
denudation of mother earth. Generating this pool of environment conscious people in India is managed through top to bottom

approach.

Forest Management

In India, Ministry of Environment and Forests is the nodal agency looking after the national forests. Under its aegis are the
State Forest Departments responsible for administration and management of forests in the state and enforcement of National
Forest Policy and Central and State Legislations in forests, wildlife and environmental matters. Each state has its own chain

of command as depicted in the box.

Hierarchy in the Department

Range — A Range is the basic unit of functioning in the Forest
Department and the Forest Range Officer in charge of the Range
executes various forestry works and performs such other duties as
may be assigned. For administrative convenience, a range is
divided into Beats looked after by Forest Beat Officer.

Division — Few Ranges constitute a division which is headed by a
Divisional Forest Officer. The Divisional Forest Officer can be from
State Forest Service (SFS) or from Indian Forest Service (IFS).

Directorate/Head of Department - All the Forest Circles are
under the control of Principal Chief Conservator of Forests who is
Head of the Department.

From http://www.forest.mizoram.gov.in/

The Forest Range officer/ forest guard is at the
grassroot level of the system having direct interface
with Panchayati Raj Institutions (PRI). PRIs are the
local governing body of the village system
representing the forest/tribal community.

The training of these frontline forest personnel thus
has its own significance. The knowledge infused
through these capacity building programmes
permeates to the local people when they mingle and
interact with them. In fact, this social dialogue
between the PRI's and forestry officials creates
environmentally conscious people. Being the
custodian of the protected ecological niches, these
forest dwelling communities then assist in
conserving and managing the forests through

sustainable and judicious measures. Hence it can be said that through this knowledge transfer chain, skilled government
officials spread the sense of greening as well as of environment protection to the whole community!

The themes for training workshops under the capacity building programmes include knowledge management in forestry
sector, role of forests in water supply and conservation, watershed management, climate change, training curricula and
effectiveness review, bio-prospecting, interventions required for scientific management of NTFPs and livelihood concerns of
local communities, changing needs of forestry administration and management etc.

Apart from these trained forest officials, India has the regular mill of forestry colleges and research institutes under the ambit
of Indian Council of Forestry Research and Education (ICFRE). These impart post graduate and diploma courses on forestry,
natural resource management, environment management, non wood forest products, paper and pulp technology and wood

science and technology.

Inclusion of forestry within NREGA

National Rural Employment Guarantee Agency (NREGA) is India’s flagship employment guarantee scheme. The
beneficiaries are the rural BPL (below poverty line) masses. Recently in 2008 forestry related activities were also included
under the scheme. It includes plantation activities like weeding, pitting, plantation, bund construction, trenching and gully
plugging or fire line tracing, construction of roads/ trek paths etc. Most of these activities do not require skilled persons. For
this reason perhaps most of the BPL persons become eligible for availing the benefit. This in turn accrues labor involved in

greening activities.




Table 1. Twenty recent initiatives by India related to greening economy

Area

Initiative / Event

Contribution

A. Forestry

1. Launch of CAMPA

2. Capacity Building in Forestry
Scheme

3. Intensification of Forest
Management Scheme

4. Accelerated Programme for
Restoration & Regeneration of
Forest Cover

5. Inclusion of Forestry within
NREGA

Rs 11,700crore (USD2.5Bn) Programme for conservation,
regeneration and management of existing forests and wildlife
habitats

Rs 369 crore (USD 80Mn) approved by Cabinet for a
comprehensive human resource development programme for
forest personnel, with special focus on training frontline staff

Rs 600 crore (USD 125Mn) approved by Cabinet for a scheme to
improve management of forest areas, strengthen infrastructure,
control forest fires, etc.

Rs 500 crore (USD 100Mn) Scheme announced in this year's
budget; Guidelines being finalized

Forestry related activities included as part of India’s flagship
employment guarantee scheme; Convergence guidelines ready;
Pilots being implemented

B. Energy & CDM

6. Energy Efficiency Standards for
Appliances

7. Energy Conservation Building
Code (ECBC)

8. Fuel Efficiency Norms

9. CDM Program

Energy efficiency ratings made mandatory for 4 key appliances
— refrigerators, air conditioners, tubelights and transformers
from 7 Jan. 2010; more to follow through 2010

Introduced by Delhi government for all new government
buildings; Other States initiating similar measures

Plan for fuel economy norms for vehicles announced; to be fully
operational in two years

India assessed as Best CDM Country by independent study;
Second largest number of registrations in the world; equivalent to
10 per cent of India’s emissions by 2012

C. Research agenda

10. Impact Assessment of Climate
Change

11. Himalayan Glaciers Monitoring
Programme

12. Pathways of India’s Carbon
Emissions

13. India’s Forest and Tree Cover as

a Carbon Sink

14. Launch of Indian Satellite to
Monitor greenhouse gases

Scientific study to assess impact of climate change on various
sectors of economy

Comprehensive scientific programme to monitor the trend and
causes of the retreat of the Himalayan glaciers — Phase |
complete; Phase Il launched

Modelling of India’s Carbon Emission Pathways until 2030 under
different assumptions; to be released 2 Sep. 2009

Scientific Paper estimating the carbon stored in India’s forests
and the emissions it neutralizes; released on 10 Aug. 2010 in
Dehradun

Specific Proposal ready in collaboration with ISRO and Planning
Commission

D. Outreach

15. Public and Media Campaign

16. Release of India’s Submissions
to UNFCCC

Regular Discussion Forum with Editors Guild, CEOs, National
and International Media; More interactions with various
stakeholders being undertaken through the year

Report documenting India’s 12 proactive submissions to
UNFCCC made public; released and put on website

E. Key events

17. SAARC CDM Conclave

18. India Carbon Markets Conclave

19. SAARC Environment Ministers
Conference

1 Sep. 2009: Workshop for CDM capacity building of experts
from SAARC nations

2-3 Sep. 2009: Forum for knowledge sharing and emerging
scenarios in the global and Indian carbon markets

19-20 Oct. 2009: Conference to identify areas for mutual
cooperation and joint action on environment and climate change




Area Initiative / Event Contribution

20. Conference on “Climate 22-23 Oct. 2009: Global Conference to define the roadmap for
Change: Technology Development enabling technology development and transfer to developing
and Transfer’ countries. Key contribution to UNFCCC process

Source : Ministry of Environment and Forests, Government of India

2.2.2  Green response to the current economic crisis

The subject of “green jobs” and “green economyéti® very nascent stage. To exactly get
the information of the green response to the firmises is therefore very difficult to access.
However in the present study a report which caménupis period by Ministry of Labour was
consulted. The report talks of the change in thplepment during the financial crisis. Figure 4
shows the different sectors employment during teakpthree months of financial crisis. It is
understandable that there cannot be any directlation between the financial crises and jobs in
the “green sectors”, the crisis has adversely sdtethe jobs in almost all the sectbts.

Figure 4. Change of employment due to current economic crisis
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Box 4. Conference on green economy
Karan Singh, Consultant, ICRIER

“To bail out of the recession, how much investment of the economic stimulus plans went for the greening jobs? It is
understandable that during recession, not a single penny was devoted to green jobs in India. For example take up the case of
energy usage in the times of recession. It was observed that during the study period India’s net import values of crude oil and
petroleum products shot up depicting an increase in usage of carbon emitting fuels. This should not have been the case if
investments were diverted to green renewable fuels. The consumption pattern of renewables (solar, biomass, biofuels, hydro
etc) was meager. During the crisis, more resources went for growth than for green jobs. If this is because green projects are
incurring large fixed costs then why they are not implemented during normal periods. This is possible only when the market to
respond by changing the incentives for the green economy (by pricing externalities)”’

Excerpts from the Proceedings of the conference on “Green Economy: challenges and responses to changing condition”, 14-15 December 2009,
NISTADS, New Delhi

Box 5. Effect of economic slowdown on employment in India

According to the report on “Effect of economic slowdown on employment in India,” which is based on a sample survey of 2,581
units conducted by the Labour Bureau, Ministry of Labour and Employment, during Oct.-Dec. 2008, there was decrease in
employment of about half a million workers during the period. The most affected sectors were gems and jewellery, transport
and automobiles where employment has declined by 8.58 per cent, 4.03 per cent and 2.42 per cent respectively during the
period. In textile sector, 0.91 per cent of workers have lost their jobs. Another thin sample survey conducted to assess the
employment situation in January 2009 over December 2008 indicated a loss of about 1 lakh jobs in the month of Jan. 2009.
However, it may be possible that the unemployment indicated is seasonal in nature since the employment estimated in the
reference period of the study is not in comparison with the same period in previous year and the employment in period Oct. to
Dec. 2008 is compared to that in Sep. 2008 and later Jan. 2009 against Dec. 2008. The survey conducted by the Labour
Bureau for the period Jan. to Mar. 2009 covering 3,192 units in 21 centres, however, indicated improvement in the selected
sectors with employment rising by a quarter million. Sectors registering increased employment were gems and jewellery

(3.08 per cent), textiles (0.96 per cent), IT-BPO (0.82 per cent), handloom-powerloom (0.56 per cent) and automobile (0.10 per
cent).

A sample survey conducted by the Department of Commerce for 402 exporting units revealed job loss (direct and indirect) to
the tune of 1,090,513 persons during Aug. 2008 to mid-Jan. 2009. Another sample study conducted earlier (for the period
Aug.-Oct. 2008) by the Department of Commerce for 121 export-related companies belonging to several sectors, primarily
employment-oriented sectors like textiles including garments, leather, engineering, gems and jewellery, handicrafts, food and
food processing, minerals, marine products has revealed loss in export orders to the tune of Rs. 1,792 crore and loss of jobs of
around 65,507. Two other surveys for the period Aug. 2008 to 9 Feb. 2009, and Aug. 2008 to 9 Feb. 2009 revealed job losses
(direct and indirect) of 1,170,602 and 1,190,159 persons respectively.

Source: Economic Survey of India 2008-09

2.3 The sKkills development strategy in response to greening

Indian being the second most populous country ewlorld is bestowed with the large
working population (estimated median age of 25.§ear 2009). This large young population
gives it an access to huge active workforce; themgling an edge over most of the other
developing or developed countries (median age pdipul is better than China and most of the
developed countries). One of the biggest hurdiesaies with the shortage of skills which
prevents this large segment of the Indian populatiat of the development story. According to a
recently concluded study by NISTAEfSmore than 44 per cent of the India’s schools goin
population drop out at primary education level (Fe&g5, year 2006). Nearly 84 per cent of this
‘could be school going’ population drops out atsetary level. The skill set of large volume of
population is almost measured from the scienceugtiagd, post graduates and PhD’s. The report

16 Kumar, Vipan; Kumar, Naresh; Kumar, Neelam (2000jttern of enrolment at different educational
levels”, in the chapter “S&T Human Resource'lndia Science & Technology 2008ublished by
NISTADS, May 2009, pp. 3-7.



says that 85 per cent of Indian science graduatetfenter the PG levels, and only 5 per cent of
the total entrants at graduate level enroll for RRiQure 6). This compares unfavourably with,
for example, China, where access to secondary #doda almost universal and enrolment in
higher education exceeds 20 per cent. Moreoveiquhdty of most Indian graduates is poor and
employers offer very little skills upgrading (16rpment of Indian manufacturers offer in-service
training to their employees, compared to over 9Q0cpat of Chinese firms). The informal sector
employs over 90 per cent of the workforce, butdhiervery little investment or opportunity for
formal “skilling’ for informal workers and enterpes’’

Although the Indian economy has experienced rapvth over the recent period, the low
levels of education and formal training of the worke are a matter of concern. Workers
without education and skills are stuck at the bottaf the labour market with low productivity
and earnings. From the point of view of the econothg lack of skills, the inability of the
workers to adapt to changing technological and etadonditions, and the existence of low
productivity sectors cannot but constrain the ghowt the economy and lead to a lop sided
growth structure in which the majority of workene aot able to participate effectively in the
development process. The estimates of total emmayrand employment of informal sector
workers as per 61st Round Survey during 2004-05ewts7.5 million and 394.9 million
respectively. Which means 86 per cent of the twtakforce belongs to unorganized sector.

Figure 5. Enrolment at various levels of education, in percentage of school going population
i.e. 5-14 year age group
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Figure 6. Declining science education, some trends
The highest scale (100 per cent) shows BSc level, taking it as base level'
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Figure 7 shows the skill set of the workers in gamized sector. More than 23 per cent of
the male and 40 per cent of female population is #ector is below primary level. The
combined figure for below secondary is still motaraing as more than 83.5 per cent of the
workers fall in this category. This situation istrexnely disturbing as the vocational skill
development programmes start after secondary fével.

Figure 7. Skill of workers in unorganized sector
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19 Computed from MHRD, Indiastat Database, Univer€itgnts Commission data
20 Annual Survey of Industries (ASI), 2006, Governinefindia
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“In order to meet the new challenges related tanelie change, human resources would
require to be enhanced through changes in curricatathe school and college levels,
introduction of new programmes at the universityele and training of professionals and
executives in relevant fields. An overall assessmeadditional skills required will have to
be carried out at the national, state and localdisy so that necessary measures can be
undertaken for enhancing the quality and quantuhumhan resource required in the coming
years and decades. The latter would have to beedealso in the context of the current
difficulties faced in attracting young people toreers in science in general, to overcome
which steps are being taken during the 11th PfagPlan period is 2007-2012).

In a recent report by Department of Science andhii@ogy, “National Mission on
Strategic Knowledge for Climate Change”, the foliegvfocus areas are suggested:

= Mapping of knowledge and data resources pertaitinglimate change and creating a
knowledge network among various actors
» |dentification of knowledge gaps and formation ftzal technology watch groups

= Capacity building with of five dedicated centresving 50 Chair professorships and about
200 trained professionals (mostly PhDs) on clinaiznge.

= Promotion of R&D and Innovation on climate scienteghnologies.
= Building international co-operation
= Formation of policies for a sustained developmeagg@inda
A Thirteen Point Action Plan is suggested by thdidteml Commission for Enterprises in

the Unorganized Sector (NCEUS) under the MinistiyMicro Small and Medium Enterprise
(MSME) for Employment in the Unorganized Seétttsee Table 2).

Box 6. Conference on green economy
Prof. Rahul Varman and Dr. Manali Chakraborty, IIT Kanpur

As opposed to the formal systems, the training of the workers in the informal systems was continuous and could not be
placed into broad bands. This made the measurement of skills a difficult task and the consequent understanding of an
appropriate wage-skill equation.

Excerpts from the Proceedings of the Conference on “Green economy: Challenges and responses to changing condition”, 14-15 Dec.
2009, NISTADS, New Delhi

L National Action Plan on Climate Change, Prime Miei’s Council on Climate Change

22 A Report on Technology Upgradation for Enterprisethe Unorganised SectoNational Commission
for Enterprises in the Unorganized Sector (NCEW)yernment of India

311" Plan DocumentPlanning Commission, Government of India
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Table 2. Thirteen Point Action Plan for employment in unorganized sector

A. Protective measures for workers
1. Ensuring minimum conditions of work in the non-agricultural and agricultural sectors:

Two bills, for agricultural workers and non-agricultural workers, that specify the minimum conditions of work, including a
statutory national minimum wage for all workers

2. Minimum level of social security:

A universal national minimum social security scheme, as part of a comprehensive legislation covering life, health and
disability, maternity and old age pension to protect the workers in the unorganized sectors.

B. Package of measures for the marginal and small farmers
3. Special programme for marginal and small farmer:

Revival of the targeted programme focusing on small and minor farmers, with an initial thrust in the areas wherein the existing yield
gap is also considered high. A special agency or a coordinating mechanism should be set up if required.

4. Emphasis on accelerated land and water management:

Immediate priority to, and significant up-scaling of, programmes for land and water management.
Revision of the priority sector landing policy to provide a quota for micro and small enterprises.

5. Credit for marginal/small farmers:

RBI to monitor, separately, credit to this segment, expansion in the outreach of credit institutions in rural areas and a credit
guarantee fund to obviate the need for collateral by the marginal/small farmers in accessing the institutional credits. A 10% share for
small and marginal farmers in the priority sector credit

6. Farmers’ Debt Relief Commission:

The Central government to lay guidelines and provide 75:25 assistance for setting up State-level Farmers’ Debt Relief
Commissions, in the States experiencing agrarian distress — natural or market related.

C. Measures to improve growth of the non-agricultural sector
7. Improve credit flow to the non-agricultural sector:
Per cent sector and sub-sector/purpose

10 per cent for small and marginal farmers; 8 per cent for other farmers, 10 4 per cent for micro enterprises with capital investment
(other than land and building) up to Rs 0.5 million and 6 per cent for other micro and small enterprises. 12 per cent on loans up to
Rs 0.5 million to the socio-economically weaker sections for housing, education, professions, and so on.

8. Encouraging SHGs (Self Help Groups) and MFls for livelihood promotion:
Measures to encourage growth of micro finance and SHGs in poor States and in the backward areas
9. Creation of a National Fund (NAFUS):

Rs 5000 crore initial corpus for an exclusive statutory agency to take care of requirements of micro and small enterprises in
agriculture and non-agriculture sectors that are presently not reached by SIDBI (Small Industries Development Bank of India) and
NABARD (National Bank for Agriculture and Rural Development).

10. Up-scaling cluster development through growth poles:

Twenty-five growth poles in the traditional industries clusters with incentives at par with SEZs

D. Measures to expand employment and improve employability
11. Expand employment through strengthening self-employment programmes:

Rationalization and strengthening of the four major self-employment generation programmes with 5 million annual employment
generation target.

12. Universalize and strengthen National Rural Employment Guarantee Act (NREGA):

Extension of NREGA Programmes to all districts.
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3.

13. Increase employability through skill development:

On-job-training cum employment-assurance programme to provide incentive of Rs 5000 per person to any employer willing to
provide one-year training on job skill enhancement.

Source: 11t Plan Document, Planning Commission

Anticipation and provision of skills

3.1 Green structural change and (re)training needs

3.1.1 Green restructuring and its impact on the labour market

India has faced the challenge of balance betweenrdpid economic growth and the
environment. To go away from the development mofiébssil fuel based economy to so-called
“green economy” the entire economic model has ttub®ed around. The structural change, be it
economic, technological or social for a countrg isvassive effort to start with. India has already
plunged into this “changeover” with NAPG#&hich have a set of eight missions to develop this
“green restructuring” of the nation. Out of eighiseions (discussed in the previous chapter),
(i) Jawaharla Nehru National Solar Mission and Nigtional Water Mission will be on utmost
priority for the green economic developméht.

Jawaharlal Nehru National Solar Mission?”® The Union Cabinet has approved the
Jawaharlal Nehru National Solar Mission that aimadd 20,000 megawatts (MW) of power in
India by 2022. The Cabinet has initially approvesl4337 crores for the startup. If the target is
achieved, 10 per cent of the estimated power wgeberated by then will be from solar sources at
a cost of Rs.90,000 crore. It will mean electriddy three cities of the size of Delhi. It is thest
of the eight missions — originally suggested by @wincil in 2008 — to get approval before the
Copenhagen Climate Change Summit. Various fisaaritives have been proposed under the
mission document to the manufacturers, as wellcam$umers to propagate solar plants and
technology, for instance to displace diesel genesatUPS and inverter system with solar-based
systems. Another aspect of the Solar Mission wdiddto launch a major R&D programme,
which could draw upon international cooperation vesll, to enable the creation of more
affordable, more convenient solar power systemd, tanpromote innovations that enable the
storage of solar power for sustained, long-term Uibe massive diffusion of Solar Energy will
require a several fold increase in technically iieal manpower of international standard. It has
been estimated that Solar Industry will employeteast100,000 (One lakh) specially-trained
personnel across the skill spectrumwhich will include management, Engineering andR&
personnel.

National Water Mission:*° A National Water Mission will be mounted to ensimegrated
water resource management helping to conserve wali@imize wastage and ensure more

% These two Missions are taken as the first (Sdfassion is already launched by the government and
second (Water) Mission is of utmost priority andl e launched soon. The case studies are also from
these two Missions in this chapter. Taking all ¢ight Missions in this chapter is beyond the saaift@is
study.

% Jawaharlal Nehru National Solar Mission, MissioscDment, Ministry of New and Renewable Energy,
Government of Indighttp://mnes.nic.in/pdf/mission-document-JNNSM.pdf

% Mission Document, Ministry of Water Resources aladional Action Plan on Climate Change, Prime
Minister’'s Council on Climate Change, eight Misson
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equitable distribution both across and within stat€he Mission will take into account the
provisions of the National Water Policy and develbgramework to optimize water use by
increasing water use efficiency by 20 per centugloregulatory mechanisms with differential
entittements and pricing. It will seek to ensuratth considerable share of the water needs of
urban areas are met through recycling of wasterwael ensuring that the water requirements of
coastal cities with inadequate alternative soucfesater are met through adoption of new and
appropriate technologies such as low temperatwalidation technologies that allow for the use
of ocean water.

The National Water Policy would be revisited in soltation with states to ensure basin
level management strategies to deal with varigbilit rainfall and river flows due to climate
change. This will include enhanced storage bothvalzad below ground, rainwater harvesting,
coupled with equitable and efficient managemennicstires.

The Mission will seek to develop new regulatoryustures, combined with appropriate
entittements and pricing. It will seek to optimitee efficiency of existing irrigation systems,
including rehabilitation of systems that have be@m down and also expand irrigation, where
feasible, with a special effort to increase storemgacity. Incentive structures will be designed to
promote water-neutral or water-positive technolsgrecharging of underground water sources
and adoption of large scale irrigation programméséchvrely on sprinklers, drip irrigation and
ridge and furrow irrigation.

3.1.2 Identification of (re)training needs

India is an emerging economy and has undergonermrajaosformation over the last few
years. The process of economic reforms resultefi ishithe employment opportunities. For
example the entire ITES (Information Technology lled Services) industry has emerged
because of these economic reforms. India is thges$rstock in terms of human capital which
constitutes a major share of semi-skilled manpowtteover, huge drop-out rates, large un-
organized sector, exploitation and under-employnoéniabour, a large pool of semi —skilled/
unskilled labour, and no direct linkage with thelustry requirements are some issues which
make Skills Development a necessary action. Thexeto help this human resource requires
sustainable employment options and avenues. Aauglidi government of India is taking
corrective measure to come out this problem ascttl in the policy statement:

“The vast majority of our youth seek skilled empieyt after schooling. Last year | spoke the
need for a Vocational Education Mission. Such ashMis is ready to be launched. We will
soon launch a Mission through which we will ope®@@&ew industrial training institutes
(ITls) and polytechnics, 10,000 new vocational sthiand 50,000 new Skill Development
Centres. We will ensure that annually, over 10(hlatudents get vocational training- which
is a four-fold increase from today’s level. We sitlek the active help of the private sector in
this initiative so that they not only assist in tingining but also lend a hand in providing
employment opportunities”,

It is more important because for the next 20 ydlaesbiggest resource available would be
human resource as India leads the youngest populetithe world (median age 24 years).
India needs a large infrastructure to accommodaeekisting human capital which could
generate enough jobs particularly ‘green jobs’.

27 Excerpts from Prime Minister Dr. Manmohan Singhtsssage to the Nation, 15 Aug. 2007.
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Box 7. Conference on green economy
Dr.Nityanand, TERI

“The emerging employment sector in the Energy Sector”

In view of the Global Climate changes, there is a shift towards energy efficiency and the use of renewable sources of energy.
These sources are labor intensive and thus green jobs are expected to rise. However a correct estimate of this rise is difficult
as huge data gaps exist.

Excerpts from the Proceedings of the Conference on “Green economy: challenges and responses to changing condition”, 14-15 Dec. 2009,
NISTADS, New Delhi

3.1.3  Skills response

Knowledge enhancement is a driving force of econognowth and social development of
any country. The economy becomes more productive campetitive through skilled human
potential. The composition of employment and grommtlopportunities are the critical indicator
of the process of development in any economy. Duthe last two decades the process of
globalization and technological changes has pravideowing opportunities for economic
expansion and job creation. Therefore, for bessiples exploitation of emerging employment
opportunities by minimizing the social costs anslatiation the level and quality of skills that a
nation possess are becoming critical factors. Ggulite India, predominantly agricultural
economy, vocational training and apprentice maypés model to cope with future challenges
because a large share of secondary and higherdaagoeducated labour force is unemployed
due to lack of technical skill. According to NatarSample Survey Organisation, the total labour
force available in India is about 45.8 Crore asone 2004. Moreover, educated (X Standard and
above) job seekers constitute about 75 per certheftotal job seekers registered with the
employment exchanges during 2003 and most of tliee geekers (about 80 per cent) in
employment exchange are without any professiondll &lonsequently, Directorate General of
Employment and Training (DGE&T) has initiated satenitiatives in skill development through
500 ITIs spread over the country. Initiatives agily taken to improve training and development
of faculty, placement of the trainees as apprestiaeranging on-the-job training and industrial
visits. The 11th Five Year Plan Report proposetl d&ivelopment based on Modular employable
skills (MES). The target groups of the model assleducated/out of school youth/unemployed/
persons without employable skills, workers who haauired skills informally and ITls
graduates. The curricula is being designed by ifileation of employable skills set in a sector
based on division of work in the labour market, @lepment of training modules corresponding
to skills set identified so as to provide trainfiog specific and fit for purpose and organizatién o
modules into a Course Matrix indicating verticablamorizontal mobility. Since green job is a
new and niche area so India has a big opportunityoi generate large number of jobs by
identifying the proper areas where green jobs anersuitable.

The course in ITls is designed in a way to impagib skill in the trade specified. There are
more than 4,650 vocational training institutes (agh¢hem nearly 500 ITIs) in India providing
training in the following areas:

Craftsmen Training Scheme (CTS)
Apprenticeship Training Scheme (ATS)
Craft Instructors’ Training Scheme (CITS)

Advanced Vocational Training Scheme (AVTS)

o~ w DN RE

Supervisory/Foremen Training Scheme
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Staff Training and Research Programme
Instructional Media Development Programme

Women'’s Training Scheme

© © N o

Hi-Tech Training Scheme

Hardly any institute provides training in greenthteclogy related technology. So, these
institutions have enormous scope to design cucmauhnd syllabi for green technology related
profession. The national Solar Mission may be th& retone in this direction by opening
opportunities for employment in solar and greemnetogies. Besides, ITIs polytechnic colleges
also provide a variety of professional coursegjipioma level, which is mainly technical and
vocational in nature. These polytechnics may berif§ these courses on a part time or full time
basis and there may be diploma courses as wellllagnfie courses. The ITIls and Polytechnics’
are managed by the respective state governments.

With the process of globalization the economy i€dmeing more specialized and the
demand for better levels of specific skills is E@sing, vocational training has gained more
significance. According to CYGNUS (Aug. 2088)estimates during 2006-2010, 71 million
youngsters will enter the working-age populatioriridia due to shortage of skilled people and
the talent deficit is already hampering the growtilospects of manufacturing and services
sectors. Further, the domestic vocational trainimgrket stood at Rs 11.3 billion (USD250
million) in 2007, which has grown at a rate of Ef gent over the previous year. The major
segments in vocational education and training lessinin India include the IT (information
technology) education and training, manufacturiveyipus trades related to ITIs) and hospitality
management. IT education and training businesstiimated to reach at Rs48.96 billion in 2011-
12. It shows that India has huge potential of vocatraining and the proper industrial policy
could be helpful to promote sustainable development

3.1.4 Case studies: Sectoral analysis
Case Study 1. The Barefoot College of Tilonia

Naresh Kumar and Vipan Kumar, Scientists, NISTADS, New Delhi

Solar systems have a huge source of energy whichnigerted into heat through thermal
systems. The amount of energy produced varies diogpto the system’s location, the time of
year and the weather, although some energy is peadaven on cloudy days. Solar energy can
be used to heat water, dry crops or cook food aidihg. Indian geographical location is best
suited for solar electricity and various successies are reported in India. So, the government of
India is taking several initiatives to produce saaergy for self sufficiency. The National Solar
Mission is a major initiative of the Government laflia and State Governments to promote
ecologically sustainable growth while addressirdjdis energy security challenge. The objective
of the National Solar Mission is to establish Ind&a global leader in solar energy, by creating
the policy conditions for its diffusion across theuntry as quickly as possible. It will also
constitute a major contribution by India to thelibeffort to meet the challenges of climate
change. The objective of the Solar Mission is teateé conditions, through rapid scale-up of
capacity and technological innovation to drive dowsasts towards grid parity. To achieve the
goals Jawaharlal Nehru National Solar Mission wetsup. This will require a large number of
skilled manpower for manufacturing, marketing/saiastallation, operation and maintenance of
solar based technology. The manpower requiredbeiltrained in industrial training leading to
diploma and certificate courses. To meet the desiranpower, it will require to open new ITIs

28 http://www.cygnusindia.com/pdfs/Vocational_Eduoati Training.pdf
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across the country. Consequently, it will genetaige employment opportunities for diplol
and certificate engineers in Ind

However, solar energy is currently high on absokasts compared to cer sources of
power such as coal and hydro power. The Missioitipates achieving grid parity by 2022 &
parity with coalbased thermal power by 2030, but recognizes tigttst trajectory will deper
upon the scale of global deployment and techry development and transfer. TIMission
recognizes that there are a number o-grid solar applications particularly for meetingal
energy needs, which are already -effective and provides for their rapid expansiordia is
endowed with vast sol energy potential. About 5,000 trillion kWh per yearvergy is incider
over India’s land area with most parts receivir-7 kWh per sgq. m per day. Therefc
conversion of solar radiation into heat and eleityri namely, solar thermal and so
photovotaics, can effectively be harnessed providing ragggability for solar in India. The ca
of The Barefoot College Tilonia, Rajasthan, is Wartentione®.

The Barefoot College began in 1972 with the obyectio provide solutions to rur
problems suchas drinking water, girl education, healand sanitation, rural unemploymel
income generation, electricity and power, as wellsacial awareness and the conservatic
ecological systems within the community. The Cddlegerves a population of over ;000
people both irmmediatc as well as distant areas. The college is spread@sissa, Rajastha
Uttrakhand, Tamilnadu, Assam, Kerala, Madhya Piadésijrat, Andhra Pradesh, and J&K. 1
Solar power in Tilonia was first used in 1986 téecahe nees of community and at present 1
College campus is totally srsufficient with a 40 kilowatt solar energy unit rieg all its
energy needs. Over 100,000 people have accestatdigbts in 575 villages and,401 schools
in 16 Indian states generatimore than 530 kilowatts of solar energy througho@,Bdividual
solar units benefiting 11,0 families.

Figure 8. Network of Barefoot College in India

Indicative map not for reference

2 Annual reports for diffeent years, Barefoot College, Tilonwww.barefootcollege.ol
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Barefoot solar engineers have installed solar phudt@ic (SPV) home lighting systems and
fabricated produced solar lanterns across tensstdtedia. The results include:

= Solar electrifying 300 adult education centres.
= Solar electrifying 870 schools across the country.
= 3530 solar lanterns manufactured at the College.

= 28 remote and inaccessible villages in Ladakh H&vEws of solar panels that provide three
hours of light in the bleakest winter to 1,530 fhesi.

= |In Leh and Kargil districts, solar energy initia@s/ have saved a total of 97,000 litres of
kerosene.

= 392 rural youth including women trained as barefsmar engineers with absolutely no aid
from urban professionals.

= 350 villages and hamlets (clusters) have been edverhere a total number of 12,000
households have been solar electrified.

= 195,000 litres of kerosene saved, by replacing ig¢oes and oil lanterns with solar power.

= All solar panels have been installed, maintained @paired by the village people without
the assistance of any formal trained and qualdiegineer.

The Barefoot College has been providing trainingatar technology by exposing it and
decentralizing the use of solar equipments. ThdéeGelhas trained men and women who cannot
read or write, so that they can develop skills arghnize themselves to be gainfully employed
while serving their own community. The main targéBarefoot College is to train illiterate or
semi-literate middle aged women from villages alerothe world. The College adopted a
methodology of combination of traditional knowledgead modern skills. The training is
provided in: a) Circuit Assembly (of solar lampanterns and charge controllers), b) Circuit
testing (of solar lamps, lanterns and charge ctets), c) Fabrication (of solar lamps, lanterns
and charge controllers), d) Unit installation (obnie lighting systems, lanterns and rural
electronic workshop (REW)), and e) Unit MaintenaoEhome lighting systems, lanterns and
REW. The college has trained a number of technicianvillages of Tilonia, district Ajmer,
Rajasthan. Main beneficiaries are from the villagéarmara, Buharu, Rampura, Faloda,
Mundoti, Tilonia, Bawadi, Nohariya, Joginada. Tlwlege has trained a number of technicians
and engineers from under developed and African twiesiThe Barefoot College trained about
20 semi-literate and literate rural women in saénhnology at the Solar Workshop in Tilonia
during 2007-08. The participants were from Boliidameroon, Mali, Sierra Leone and the
Gambia. After getting trained they have solar eiftetl 414 households in 12 villages situated in
their respective countries. Associations of Womeareoot Solar Engineers (WBSES) in
Ethiopia, Afghanistan and Bhutan have been regidtemd in future will be responsible for
implementing, monitoring and maintaining initiatsvedf solar electrification and rain water
harvesting to sustain the barefoot approach.

Case Study 2. Green power plants: A case of conventional to renewable conversion

Vipan Kumar, Scientist, NISTADS, with inputs from PriceWaterhouseCoopers (PW(C)

The greening of occupation is an outcome of implamigon of energy efficient green
technologies in the energy sector. The need forimgotowards a green technology innovation
has come from the need for complying with the ramrly/general risks of climate change to
which an organization is exposed to, reduction w#l fcost and enhancement of competitive
advantage. Carbon revenue enables these projectaignally improving the internal rates of
return of the project over the baseline optionss B massive process in terms of number of the
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workers involved, who need extensive training. thee study involves two projects in energy
sector, i.e.:

(i) Biomass based power plant: The example prgeleicted includes the construction,
installation and operation of a 6MW, grid connectiad biomass based power plant. The
project power plant is intended to export the gatesl electricity to the connected local grid,
which is also a part of Eastern regional grid afign This would enable the project to displace
equivalent amount of electricity at the gird, whimimarily sources electricity from the
thermal power plants. The project proposes torfie husk as primary fuel for power
generation. Thus the project leads to reductiogreénhouse gas emissions to the atmosphere.

(i) Wind power plant : 5 MW Wind Power ProjectBd@ramsar and Soda Mada, district
Jaisalmer, Rajasthan, IndfaThe project activity is an initiative by the Traast Corporation
of India Limited towards clean energy generationmgans of installation of four state-of-art
Wind Electricity Generators of individual capacitie.25 MW each, at two locations, village
Baramsar (2.5 MW) and Soda Mada (2.5 MW), Distraisalmer in the State of Rajasthan
aggregated to a total installed capacity of 5SMWe §knerated electricity from the aforesaid
wind farm is evacuated to the RVPN (State Eledjriditility) grid under a power purchase
agreement and subsequently all the electricity ige@e is sold to the state electricity utility.

In these examples, technology change leads to atiitiy climate change impacts and re-
skilling of existing workforce as these are innawas that helped convert traditional coal based
power generation to renewable biomass or wind besetyy generation systems.

The wind project activity lead to the promotion tbke then state-of-art 1.25 MW Wind
Electric Generators (WEGS) in the region, demotisgathe success of large sized wind
turbines, which feed the generated power into tharest sub-station, thus increasing energy
availability and improving quality of power undéretservice area of the substation with almost
zero carbon emissions. Similarly the biomass basgeetgy production inculcates renewable
energy generation technology in a coal grid whiehds to achievement of renewable energy
targets set by the government for distribution cames. The number of current work force
involved in the “greening” operation is around gixThe age group is within 25 to 55. The
employees are all male and are of various leve&latation. Some are engineers or accountants
by training while others are class 10 passed whéeunskilled, contract, security, transporter and
other staff may be without any formal educatione Bneakdown is as follows:

30 http://cdm.unfcce.int/UserManagement/FileStoragdGDELTINIKUSIZIQXIFO6ZGQ3LFE
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Figure 9. Breakdown of the manpower in the two units studied in the case study

Designation Number Wind Power Plant

Manager S

(Engineer) Senior Manager

Junior Engineer 12

Chemist 2 /\

Accountant 1 Maintenance Operations
Manager Manager

Stores personnel 2 s 8

Office Staff 3 v |
Deputy Senior

Unskilled Labour 17 Manager Engineer

10 3 Teams consisting of /\
Contract labour . g . Engineers Technicians
Assistant Manager, Senior
Security 5 Engineers and Engineers
Transporter 2

Skill gaps and retraining needs

Biomass plant: Skills needed to operate a biomass based powst plere non-existent
with the manufacturer’s work force. Since the ubbiomass is not significant in the region, it
was dumped as waste and methane generation wagtinal consequence. Therefore, the rice
producing community needed to be trained in thermeabiomass would need to be supplied for
the project. Training needs were identified for tperator level such as for handling biomass
and operation of the boiler as well as the turb8ecifically, there was a requirement to balance
fluidization due to use of biomass, and this rezplispecialized training which the coal based
boilers do not require. Besides, for transportatibmice husk, diesel model trucks specifically
designed for transporting high volume rice huskengged and operation of these needed training
of transporters.

Wind energy plant

The skill gaps in the wind project are related to:

(a) Knowledge on intelligent controlrequired for maximizing yield, Unique Micro-Pitcly
Control for fine pitching with 0.1° resolution tateact every possible unit of power

(b) Quality control procedure: Grid interactive wind projects require rigorous /Q&
procedures in terms of operation and maintenandakso from the perspective of monitoring
and verification of data quality as per the Cleav&opment Mechanism (CDM) guidelines.
For example, the project activity described hagohewing QA/QC requirements:

- The meters installed on substations (grid intenection point) will be used to measure
mentioned variables on a continuous basis. Evemntiminese meter readings will be
recorded by plant personnel, these records widlrbkived for crosschecking yearly
figures. The meters at the substation will be twaprmeters and will be in custody of
State Electricity Utility (RVPN). SEB officials witake the readings in these meters
and the same reading may be used to determinestipower wheeled to the user and
determine the extent of mitigation of GHG over aqubof time. When the main
metering system and/or backup metering system aadiocomponent thereof is found
to be outside the acceptable limits of accuraagtioerwise not functioning properly, it
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shall be repaired, recalibrated or replaced as asgssible by the project proponent
or the state electricity utility.

(c) Working at height-Working at heights may be required during constomcactivities as well
as during routine maintenance, including the asseoftwind tower components and general
maintenance activities during operations.

(d) Proper disposal of hazardous waste-like luheP@iB etc.

For both the initiatives, the training needs wetentiified by the management and the
project team along with the development of the gmbpctivity. A management system was put
in place that accorded specific responsibilities various personnel who oversaw the
implementation, operation and monitoring of thejgects and maintained training schedules to
ensure that competencies were upgraded as peraeguit. For both the initiatives, the training
will be provided with structured training plan thatcluded all the project specific important
features (as discussed under point 3) requiretbs® ¢he skill gaps and to re-skill the workforce.
The training will be provided by the skilled traiséhired by the project proponent.

The skill gaps are identified in the existing wanlkde. The training will be relevant and
sufficient so that the identified gaps can be doged the training plan is designed according to
the identified need of the workforce.

Policy response

There is no dedicated policy highlighting the neédpecific training. However both BEE
(Bureau of Energy Efficiency) and National EnhanEsgrgy Efficiency Mission under National
Action Plan on Climate Change have specified thimitng requirement for capacity building in
the Energy sector. IFC and other guidelines ard tsérmulate training on EHS (Environment,
Health and Safety) wherever required. The finanastitutions and CDM validators require the
project proponents to demonstrate due diligencé vaspect to EHS and project performance
and adequate documentation on training is mainta@hé¢he project site.

Case Study 3. Water and sanitation-related occupations

Kasturi Mandal, Scientist, NISTADS and Taposik Banerjee, Fellow Scientist, NISTADS

In India, there is a pressing need to check opdecdeon in India. The Total Sanitation
Campaign (TSC) personnel had identified this asihgle biggest cause of rampant water-borne
diseases that kill infants and young children, amehy millions lost man-days. Deteriorating
water quality is also a serious issue that neddstain. It is time to look into the sector in @jo
oriented perspective, in a sense that if the sematd generate occupations and thus income
opportunities, the rural population perhaps coaldetmore initiative on their own to judiciously
use water filters, toilets etc. and convince otlesswell. The task of implementing sanitation
program is not an easy one as it is more than éhgrmme’s habit, the challenge lies in changing
mindsets.

The origin

Ramakrishna Mission Loksiksha Parishad (RKMLP)tfs&rted the sanitation promotion
activities in 1981 as a part of its Integrated @Hilevelopment activities in seven villages in
West Bengal. Later RKMLP conceived designed antihbed the first Demand Driven Sanitation
Strategy (DDSS) of the country in Midnapore digtiic the year 1990 jointly with the United
Nations Children's Fund (UNICEF) and implementezigame in collaboration with Government
of West Bengal and Midnapore Zilla Parishad. Withaaea of 14,081 sq km and population of
97 lakhs, Midnapore is the largest district of mdRKMLP's associated and affiliated village
youth clubs and cluster organizations of Midnagpbsgrict are the basic, grass-root level partners
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in sanitation programme planning, implementatioml dollow up services. Now Midnapore
Sanitation strategy has been recognized as rolelniodpromotion of Central Rural Sanitation
Programme (CRSP) in India. The Midnapore Model im@® building community awareness
through folk media and Information Education andr@wnication (IEC) material to generate a
demand. A delivery network has been developed bgbkshing Rural Sanitary Marts and
Production Centres in every block of Midnapore raistin the state of West Bengal involving
cluster organizations of RKMLP. Fifty-four such nsathave been established in Midnapore
district which have played a major role in reachiny and making the distribution of toilets easy
and cost effective. As a result of this dedicatesisian, household toilet coverage increased to
100 per cent in Midnapore district in 2007 from7Zpkr cent in 1991.

The present case study is for a sanitation impléatiem program in 4,686 villages in 54
Community Development (CD) blocks which were codelog 11 cluster organizations involving
1,027 youth clubs. Cluster organizations have stup with community development blocks,
each block has a population of around 150,000.

Occupations

Water and sanitation related activities and ocaapatcan be broadly divided into three
categories:

Table 3. Classification of water and sanitation related occupations

Categories Function Occupations

Production of hardware Construction of wells, tube-wells, Filter ~ Master masons, village masons,
making, sanitary pans, etc artisans, mechanical fitters

Operation, maintenance and Timely inspection of the wells, tube Village masons, mechanical fitters,

monitoring wells and toilets and caretakers

maintaining/repairing the same as and
when necessary

IEC/Social mobilization Motivating the local population and Trainers, motivators
raising their awareness regarding the
use of filters, toilets etc.

Production of hardware

» Production of sanitary hardware: It consists ofdoiciion of concrete rings for the pit lining,
square and round plates for water seal latringscquiers, mosaic pans and traps. Village
women are engaged for this purpose with the hetpaafed village masons.

= Production of water filters and drilling of handrpps: To supply safe drinking water, a set of
drillers are involved in drilling and installati@f hand pumps.

= Construction of the low cost latrines at individimuseholds: A set of village masons who
are trained by Master mason are involved in thik tahich starts from digging the pit,
constructing the low cost latrine, and ends ingingerstructure.

Operation, maintenance and monitoring

= Operation and maintenance (O&M) of pumps and wateffilters: For each hand pump a
seven member Water Committee has been formed witt women members from the
beneficiary families. Two trained women for eaclmdh@ump are independently undertaking
the O&M job voluntarily. Seeing the success of thienture Midnapore Zilla Parishad
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introduced this strategy and mechanism in abol@@2hand pumps installed by the Zilla
Parishad from 1996.

= Monitoring and upgradation of toilets: Open defecation being an accepted practice
amongst the villagers it requires regular monitpréo that pupils do not go back into their
previous habit. Very much linked to it is the task up gradation of the latrines, e.g.
converting the single pit ones to the two pit modehese two tasks also create more
occasions of green occupation generation.

= |EC/Social mobilization: In the task of keeping our environment clean ftbm perspective
of sanitation, more than changing the habits thelehge lies in changing the mindset for
which motivators play a very important role.

Following table gives an approximate estimate ofrkfiarce involved in water and
sanitation related activities in one cluster orgaton:

Table 4. Workforce in water and sanitation related activities

Production of sanitary hardware 20-25 village women

Production of water filters 20-25 village women

Construction of the low cost latrines at individual 10-12 mason men

households:

Operation and maintenance of pumps and water filters 300-500 village women (1-2 women per village)

Water quality testing

= Sample collectors 3

= Chemist

= Lab Assistant 1
Monitoring and up gradation of toilets: 25
|[EC/Social mobilization 20
Drilling and installation of hand pump 10

The Rural Sanitary Mart is staffed by two mart ngerg, two chief motivators with a
network of motivators located at the Gram Sanswael l@ne for each Gram Sansad) and two to
three head masons with a group of masons. The atots/are instrumental in implementing the
sanitation programme and identifying the househotitscovered. At the block level, there is one
sanitation supervisor, who guides seven Gram Pgathdaverage ten villages in each Gram
Panchayat). Each Gram Panchayat has a supervisavE&ry booth, there is one motivator.

Skill gaps

The village people (mainly women) involved in matilonal activity, hardware production
and maintenance had no previous experience ofdiheand therefore had a major skill gap.
However, acquiring the required skill was not diffit and it was easy for the workers to learn
from the training they received.

The skill set that the women involved in hardwaredoiction required to develop was that
of masonry. The people involved @onstruction of the low cost latrines at individhaluseholds
also had a very significant change in their skélt due to green restructuring in the sense that
they were unaware of the technology to manufactamitary pans for which they received
training.

High emphasis was given on intensive, area spedfid time bound IEC/social
mobilization activities for demand generation whaain involved a different skill set.
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Training

In order to achieve the targets set for promotibrual sanitation activities in West Bengal,
intensive human resource development programmes designed and conducted for inculcating
positive aptitude and development of skills at lallel of functionaries, i.e. administration,
panchayat and clusters for implementation of theatel driven sanitation.

There was regular organizational and motivatiorehing for motivators. Orientation and
training programmes were organized for project gamnel, motivators, cluster and youth club
leaders, and panchayat and WATSON committee memParsicipants are familiarized with
various ‘software’ aspects of the project. Stepeevieken to develop efficient rural managers for
smooth implementation of the programme.

For the women involved in hardware production tlaintng program was informal. Mainly
on job training was provided by the village masons.

Two women from beneficiary families selected arainid on operation and maintenance
by the RKMLP.

Keeping in tune with the project’s integrated apgto to sanitation, technical training is
provided in addition to training on organizatiomad motivational aspects. Courses are held to
train village masons in the construction of latsindrilling of tube wells and the installation and
maintenance of TARA hand pumps.

As a skill policy response to the situation Ranmstkna Mission Lokasikha Parishad has
been recognized as one of the four National Ressurtstitutes by the Government of India in
the year 2004-05 for capacity development of kegcfionaries of TSC programme in the
country. RKMLP is now called for any decision makimeeting from the Department of
Drinking Water, Government of India at nationaldkto zilla parishad level.

RKMLSP, State Institute for Panchayat and Ruralddgwment (SIPRD) and UNICEF tie-
up and a concerted and well-coordinated effort agrtbe three partners helped in accomplishing
the initial master trainers trainings required stablish the trainers network at various levels in
the district. UNICEF assistance was focussed oraitmg training to mart managers, masons
and motivators.

Various training modules have been gradually pyilace for panchayat members, NGOs,
teachers, and other development workers to dewapacity, promote and create demand among
communities.

The State Sanitation Cell, located at SIPRD, coatgis all training activities. After the
initial training at SIPRD, further training of mettors and masons are conducted at the Rural
Sanitary Mart. The SIPRD also conducts orientaposgrammes for panchayat representatives
and district coordinators at the centre and fatég district level sensitization workshops for
district level officers. District level officers fther conduct block and village level sensitization
workshops. RKMLSP played pivotal role in conducttrgining programs in the district. A table
of such trainings conducted by RKMLSP is alreadyitiomed earlier.

Several international, national and state levehiing/ orientation on water and sanitation
have been conducted as skill provision responsey ake as follows:

1. One International Learning Exchange Programmsamitation has been conducted in

collaboration with UNICEF, Government of West Belngad Government of India. Nineteen
international participants from six countries papated in the programme.
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3.2

2. Another International Learning Exchange Progrenon water and sanitation has been
conducted from 13-18 February 2007 for nine se@iticials of BRAC, an International
NGO of Bangladesh. The delegation visited watersandtation programmes in different
villages in Purba Midnapore district.

3. An Orientation cum exposure on TSC programnsebieen conducted for 42 government
officials of Maharashtra state. The team was td&atifferent cluster organizations of Purba
Midnapore for field exposure on sanitation.

4. Sanitation Resources Team of Lokasiksha Paesthded technical support to the State
Sanitation Cell of Government of West Bengal todrart training programmes for the
technical persons and master masons on construgtioew model of school toilet in
different districts of West Bengal.

5. Field demonstration and training on constructdhousehold toilet models for hilly areas
conducted in Darjeeling by District Rural Developrh@dgency (DRDA). RKMLP has
extended technical support for developing manufagjwnit at Kalimpong.

New and changing sKills needs

3.2.1 New green collar occupations

Agriculture

About 60 per cent of the working population in B@ire engaged in agriculture and thereby
makes it the most employment generating sectomp @roduction in India is critically dependant
on the summer monsoon. A rise in global temperatlre to climate change may have an
adverse effect on Indian agriculture by changirgrttonsoon precipitation dynamics. As a result
production of climate sensitive crops would suffeastically. Adapting to this new and changing
scenario is the need of the hour. As M.S. Swamaratboints out, anticipatory analysis and
action hold the key to climate risk management fowt security. For that, India needs to
develop new set of professionals with technicaMiedge.

Agricultural meteorologist: An agricultural meteorologist applies meteorobtadi
information and data to enhance crop yields andaedrop losses due to adverse weather. This
has linkages with forestry, horticulture and animasbandry. Such a professional requires not
only a sound knowledge of meteorology, but alsagronomy, plant physiology and plant and
animal pathology, in addition to common agricultymaactices.

Agricultural technicians: This involves several occupations with differenillskand
knowledge base. They assist the agriculturisteeir tvork with regard to:
= plant breeding,

»= animal husbandry,

= irrigation schemes,

= soil conservation,

= agricultural mechanisation,

= efficient use of electronics and electricity,
= site-specific pesticide application,

= vyield mapping, and variable-rate irrigation,
= efficient use of water,

= use of seed and fertiliser etc.
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These professionals may come from a wide rangingdraund like - botany, agricultural
microbiology, analytical chemistry, agriculture aomics, zoology, veterinary science, food
technology, agricultural meteorology, soil sciereegineering etc.

Climate Risk Managers Such professionals need to be well-versed inath@nd science
of Climate Risk Management and help to blend trawi#tl wisdom with modern science. They
would be trained for mitigation, adaptation and eleping drought, floodand good weather
codeswith a view of being prepared to minimize the adeeimpact of aberrant weather and to
maximize the benefit of good monsodhsuch an initiative will benefit both the resoupeer
small farmers, and national food security.

Forestry

No job can possibly be greener than planting a ffeeestry is an area where large number
on green jobs can be generated by undertakingestfiion and afforestation projects. In India
through National Rural Employment Guarantee Sch@REGS), which has a strong natural
resource management component, several afforestptigjects have been taken in different
states. People employed under this scheme foriptpaind preserving trees - both men and
women - acquired their skills either traditionatllythrough informal on field training. Under the
National Mission for a Green India an ambitiousnplfar afforestation has been declared.
Although the occupation of tree planting is not néas people are planting trees from time
immemorial), it has reemerged as an important goedlar occupation to mitigate the negative
impacts of climate change.

Box 8. National Mission for a Green India (2008)

A National Mission will be launched to enhance ecosystem services including carbon sinks to be called Green India. Forests
play an indispensable role in the preservation of ecological balance and maintenance of bio-diversity. Forests also constitute
one of the most effective carbon-sinks.

The Prime Minister has already announced a Green India campaign for the afforestation of 6 million hectares. The national
target of area under forest and tree cover is 33 per cent while the current area under forests is 23 per cent.

The Mission on Green India will be taken up on degraded forest land through direct action by communities, organized
through Joint Forest Management Committees and guided by the Departments of Forest in state governments. An initial
corpus of over Rs 6,000 crore has been earmarked for the programme through the Compensatory Afforestation Management
and Planning Authority (CAMPA) to commence work. The programme will be scaled up to cover all remaining degraded
forest land. The institutional arrangement provides for using the corpus to leverage more funds to scale up activity.

Energy

NAPCC focuses on National Solar Mission as welbther renewable energy technologies.
National Solar Mission document talks about creatib100,000 jobs in solar energy area within
next 10 years. There is a convergence of opinioongngovernment officials, trade unions and
entrepreneurs that India urgently needs to focugpnewable energy production.

Other than solar energy, emphasis was given orohgergy and wind energy. The Central
Electricity Authority (CEA) has estimated India‘\sdnopower potential at 148,700 MW. Fifty-six
sites have been identified by the CEA for pumpedaste schemes with an estimated aggregate
installed capacity of 94,000 MW. In addition to tttea potential of 15,000 MW in terms of
installed capacity is estimated from small, mimdanicro-hydel projects. This sector will be
generating a large number of employments in naarduAs a result professionals who will be in
demand are:

» hydro-electric plant technicians,

31 http://www.msstrf.org/events_conferences/contergnes/february 2010/round_table_Feb_10.pdf
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* engineers and
= Production managers.

During the last few years the installed capacityusing wind energy has gone up rapidly.
The capacity utilization factors, however, are ldwe to the variations in the wind flow. Action
is required to design, develop and manufacture lsmatl energy generators (WEGS) up to 10
kW capacity, that can generate power at very lowedp. Effort is also required for the
development of low weight carbon fiber and othew rgeneration composites, etc. for use in
wind turbines. Professionals who would be in demened

= wind energy operations managers
= wind energy project managers

= wind energy engineers

= wind turbine service technicians.

Buildings

The Energy Conservation Building Code (ECBC) wasettped by India’s Bureau of
Energy Efficiency (BEE) and launched in 2007. ka&fies the energy performance requirements
for all commercial buildings that are to be constied in India. National Mission on Sustainable
Habitat talks about promoting energy efficiencyaasntegral component of urban planning. One
of the initiatives of the Mission is — “the Ener@pnservation Building Code, which addresses
the design of new and large commercial buildingoptimize their energy demand, will be
extended in its application and incentives proviftedetooling existing building stock.”

A green building is one that requires less deptetad natural resources during its
construction and operation. It minimizes the usaai-renewable resources and efficiently uses
energy, water and natural resources. It maximikesuse of environment friendly construction
materials. It generates less waste and provideskhly interior to the occupants. It requires less
energy to power itself and tries to be self sudiintiwith respect to its energy needs. Making of a
green building is therefore different from that afconventional building. Designing a green
building requires additional scientific knowledgedaarchitectural skills. Workers also require
special technical knowledge and skills in addittorconventional skills. Construction of green
buildings is a new practice in India and offers laole range of new opportunities. Some new
occupations that would be created or have beemtigazeated are —

= energy engineers
= green architects.

Manufacturing

The manufacturing sector is one of the major saumkeenvironment pollution. In the
absence of clear environmental standards manufiagtunits were not interested in using green
technologies. The products were also not environrfregandly and hazardous chemicals were
used in the production process. Introduction ofiremvnental standards and green economic
activities would compel these units to use greehrielogies and produce eco-friendly products.
This would require them to look for experts likeodhemical engineers who may help them
develop or evaluate green technologies or may lomiéte with manufacturing or quality
assurance staff to prepare several things likeodymt specification and safety sheets, standard
operating procedures, user manuals, qualificatiod aalidation reports etc. Biochemical
engineering is an emerging occupation that woulglbging a major role in transforming this
sector into a less hazardous sector by applying ttreowledge of biology, chemistry, and
engineering to develop usable, tangible products.
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Services

Energy audit means the verification, monitoring andlysis of use of energy. The objective
is to conserve and reduce the amount of energyt impa building, process or system without
negatively affecting the output(s). It involves subsion of technical reports containing
recommendations for improving energy efficiencyhagbst benefit analysis and an action plan to
reduce energy consumption. The Energy Conservatminwas passed in 2001 but so far not
been taken seriously by the government. Howevere time act gets properly implemented, there
would be an increased demand for Energy Auditorithi/ the framework of the Energy
Conservation Act, 2001 it establishes the Bureau Eofergy Efficiency (BEE) under
subsection (l) of section 3 and empowers the Buteamtroduce energy managers as well as
energy auditor® The powers and functions of the Bureau are expdess Chapter IV, Section
13(0) (p) (q) (r) and (s) of the Act.

(o) maintain a list of accredited energy auditossraay be specified by regulations;
(p) specify, by regulations, qualifications for thecredited energy auditors;

(q) specify, by regulations, the manner and interd time in which the energy audit shall
be conducted;

(r) specify, by regulations, certification procedsrfor energy managers to be designated or
appointed by designated consumers;

(s) prepare educational curriculum on efficient uske energy and its conservation for
educational institutions, boards, universities ant@gnomous bodies and coordinate with
them for inclusion of such curriculum in their sjdus;

In order to support implementation of these sestiohthe Act, the BEE is developing a
pilot scheme to test advanced and cost effectivgsvia provide information and training to
energy managers as well as auditors. Since 2008, rBgularly conducts National Certification
Examination for Energy Managers and Energy Auditors

Environmental Audit is an exercise of self-assesdgrteminimize the generation of wastes
and pollution potential. A gazette notification environmental audit has been issued by the
Ministry of Environment and Forests on 13 Mar. 198&hended vide notification GSR 386 (E)
dated 22 Apr. 1993). This natification applies t@y person carrying on an industry, operation
or process requiring consent to operate under @e26 of the Water (Prevention and Control of
Pollution) Act, 1974 (6 of 1974) or under Sectioh @f the Air (Prevention and Control of
Pollution) Act, 1981 (14 of 1981), or both, or amtlzation under the Hazardous Waste
(Management and Handling) Rules, 1989, issued uideEnvironment (Protection) Act, 1986
(29 of 1986). The notification requires that an Emwvmental Statement for the financial year
ending 31 March be submitted to the concerned Ratkition Control Board (PCB), on or
before 30 September of the same year. In the coyeags ,demand for environment auditors is
expected to rise.

Carbon Trading is a market based mechanism foirtgelpitigate the increase of G the
atmosphere. India’s dominance in carbon tradingxiected to be driven, not so much by the
domestic industry, but more by its huge tracts d¢dngation land. India has generated
approximately 30 million carbon credits and appmuiely 140 million in run, the second
highest transacted volumes in the world. India’sboa market is growing faster than even
information technology, bio technology and BPO sexis 850 projects with a huge investment
of Rs 650,000 million are in pipeline. As per thénie Minister's Council on Climate Change,

32 http://lwww.bee-india.nic.in/index.php?module=tri&il
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the revenue from 200 projects is estimated at Rshifion till 2012. In future there will be
manifold increase in demand for Carbon Credit Tra@dad Carbon Trading Analysts.

3.2.2  Greening existing occupations

Forestry

Apart from reforestation and afforestation prograsnthere is a need to preserve the
existing forest cover in the country. Presentlytle country area covered with forests is
approximately 23 per cent. It is of great impor&ro preserve this forests and the wildlife.
Professional like Forest Officers, Forestry and dlifé¢ Managers and Forestry Conservation
Workers would be playing a major role in this regpe

Industry

Industrial pollution is one of the major sources aesfvironment pollution. The Central
Pollution Control Board (CPCB) has found that 85 gent of big industrial clusters in India are
causing major health hazards through air, water land pollution and are unfit for human
habitation. Greening of the existing industrieg¢ii@re assumes utmost importance.

Jute industry

Jute is a natural fiber and also the cheapest tnadgest of all natural fibers available for
commercial use. India is the largest producer @& goods in the world and is one of the major
industries in the eastern region, particularly irest/ Bengal. Due to the emerging green
consumerism, concern for Occupational Health anf@ét$pan the sector and the increasingly
more stringent environmental legislations in Indt& conventional jute sector occupations are
also undergoing a discernable shift in their k@t requirement. Recently in Kolkata the Union
Textiles Minister, Mr. Dayanidhi Maran mentionedaththere is a very large potential for
expanding the use of foodgrade jute bags for pgckamious food products such as cocoa beans,
coffee beans, shelled nuts within India and abrdéel.has emphasized on the need for the
constitution of National Green Council to promagsaarch for adoption of improved practices in
jute fibre to safeguard eco-viability of the cramgrotect farmers. The Textile Ministry has also
proposed a hike in subsidy to the jute mills foqudng new and modern machines at a cost
ranging from Rs 70 lakh to Rs 3.5 crore a mill. Méin increase in the demand for different jute
products workers require skill sets to produce ¢hm®ducts. The DGE&T under the Ministry of
Labour and Employment provides several short teporsed® to develop employable skills in
this respect. Minimum qualification required to htlaese courses are mostly 5th standard.

Leather tanning

Leather tanneries cause serious health hazardggthtbeir untreated wastewater discharge.
In a landmark judgment, the Supreme CYuras directed that tanneries need to take measures
make the tanning process more environment frientihe tanneries in India now require to
relocate them in clusters outside residential arElasy also need to reduce the use of water, use
of hazardous chemicals and to treat the wastewstare discharging. The leather tanning
industry and tanning as an occupation are currgilyg through a phase of transition.

% http://dget.gov.in/mes/annex4.pdf
3 M.C. Mehta v. Union of India, WP 3727/1985 (199610) (Tanneries Case: Calcutta)
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Energy

Biomass based power

Biomass based technologies include those involpimgary biomass combustion, and those
that do not involve direct biomass combustion,ay involve conversion to a secondary energy
form. In India where millions of people rely on egye based on fossil fuels it is imperative that
alternative cleaner energy sources be developedmd&ss energy is one such green and
renewable source of energy. The biomass energyupeadcan be used for lighting, pumping
drinking water and cooking; as well as to pump wédte irrigation purposes and agro-
processing.

Technology Informatics Design Endeavour (TIDE) glamth ETC Foundation have been
organizing training programm&sfor women on biomass based drying technologiesrd has
been organizations and institutions like The Eneagyl Resources Institute (TERI), Indian
Institute of Science (IISC) that provide trainingogrammes on biomass gasification for
manufacturers, technicians, local service provideis state nodal agencies.

As more biomass energy production plants come @xXistence in the coming years
professionals like - senior and junior engineelngnaists, accountants, office administrative staff,
skilled and unskilled laborers, stores and secydsonnel, contractual laborers and transporters
would be in demand. All the people under these patons who would be working in this sector
will then have a green collar job.

Construction

Brick kiln

The traditional Indian brick manufacturing industis/ one of the largest employment-
generating industries in India. The conventionackrmanufacturing technology, however,
involves very large scale consumption of coalwwed, and other biomass fuels. Almost 30-40
per cent of the production cost is the cost of.fiddnufacturing (burning) of bricks account for
27 per cent of the total emission resulting frormuofacturing of construction materials. With a
high growth trajectory that India is presently mmayion it is expected that more and more new
development projects would be taken up and demancbhstruction materials would increase in
near future. As a result emission may increasedps and bounds.

The Vertical Shaft Brick Kiln (VSBK) technology gext was promoted by the World Bank
to improve the thermal performance of the brick afaoturing units in different parts of the
country. The VSBK technology is claimed to be ckraand energy efficient compared to the
traditional technology used in India. The workdmswever, need to develop some skills and
change their working pattern in order to adapthie technology. There is a need for specially
trained firemen and fire-masters for proper operatif VSBK.

Transport

Pollution due to the use of petroleum productstifier purpose of transportation is an ever
increasing problem in modern society. CompressddriliaGas (CNG) and Liquefied Petroleum
Gas (LPG) are alternative fuels for automobiles anel also the cleanest transportation fuel
available today. It is claimed that apart from Igelass hazardous, they are also environment
friendly, can help in reducing the levels of pdot emissions and is quite cost effective. Delhi
was the first state in India where entire publiansport system switched over to CNG run

35 http://www.tide-india.org/projects/06%20W&L %20biass%20based%20drying.html

31



vehicles. This was a major initiative in the coynfor greening the transportation related
occupations. Today India is one of top five cow#mwith the highest number of vehicles running
on natural gas in the world. Over the years CNGdragn into one of the major fuel sources
used in car engines in India. The occupations dhatbecoming green due to this initiative are
Bus drivers, auto and taxi drivers, mechanics ofGCiin vehicles, workers on fuel stations.
These drivers need to develop different skills perate the vehicles running on CNG, LPG etc.
For example, drivers need to have an understarafitige basic gas system with the help of a
diagram. They need to know how to correctly opesatfety equipment, understand emergency
actions, and purpose and function of emergencydsknrt equipment. They need to understand
different types of fueling stations and how theigkghis refuelled. They need to know how to
change fuel over switch operation if bi-fuel systisrfitted and understand starting procedure for
cold and hot start. The Ministry of Road Transpontl Highways offers short term courSes
train the drivers on these aspects. Ashok Leylantbilaboration with the Delhi government set
up the Driver Training Institute in Burari in 2008Vith new low-floor CNG buses being
introduced in Delhi this institute provides traigino 2.5 drivers per bus on an average
according to the spokesperson of Ashok Leyland.

Rail transport is another energy efficient trangggan system with immense employment
potential. As more rail tracks are being laid andtfd Rails are getting introduced in different
metropolitan cities demand for professionals likecamotive Engineers, Rail Track Layers,
Railroad Conductors Station controller train oparatc. are increasing.

3.2.3 Identification of skill needs

Green initiatives in this country are at a hasstage. Initiatives are taken in bits and pieces
and in a rather arbitrary manner. There is a ldaomprehensive strategy to identify skill needs.
India has a big potential for green jobs creatioonf India’'s National Action Plan which
constitute eight modes of development, which waelglire a massive expansion. As discussed
earlier at present Solar Mission and Water Missiom on utmost priority. For such a massive
expansion of infrastructure, there needs to be rapoehensive policy towards the Human
Resource development. Special curricula at Instikevel has to be built which will include the
specialized courses in solar energy at Bachelorastéds and PhD levels. Some IITs and
Universities are already teaching solar energy radgption and post graduation level. In
addition, a countrywide training programme and ggeed courses for technicians will be taken
up to meet the requirement of skilled manpowerfield installations and after sales service
network. The Directorate General of Education anaifing under the Ministry of Labour has
agreed to introduce training modules for courseenmls for technicians in order to create a
skilled workforce which could service and maintaolar applications. MNRE (Ministry of New
and Renewable Energy) has already initiated thigigcwith the Ministry of Labour and a short
term training module is to be introduced during therent academic session. In addition,
industry is also working with some of the ITls teate a skilled work force.

A Government Fellowship programme to train 100 ctelé engineers /technologies and
scientists in Solar Energy in world class instiing abroad will be taken up. This may need to be
sustained at progressively declining levels foly&8rs. This could be covered under the ongoing
bilateral programmes. Institution to institutiomaargements will also be developed. Fellowships
will be at two levels (i) research and (ii) high#egree (M.Tech) in solar energy. MNRE is
already implementing a fellowship programme in tigigard, which will be expanded to include
students from a larger number of academic insbitigti This may be done in consultation with

36 http://morth.nic.in/index1.asp?linkid=135&langid=2nd
http://morth.nic.in/index2.asp?sublinkid=462&langitl

37 http://lwww.indianexpress.com/news/200-lowfloor-bsn-way-1000-drivers-head-for-
training/430997/
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industry to offer employment opportunities. Settimg of a National Centre for Photovoltaic
Research and Education at [IT, Mumbai drawing uperDepartment of Energy, Science and
Engineering and its Centre for Excellence in Nateetonics. A schematic of the human
resource setup being created for the solar migsidapicted in Figure 10.

Figure 10. The structure of the manpower management as discussed in the national solar mission
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In the agricultural sector M.S. Swaminathan Rese&mundation has identified the need
for certain skilled professionals (as mentionedubsection 3.2.1) to adapt to a changed climatic
situation. The National Missions under NAPCC halentified the need for greening sectors like
energy, water, buildings, forestry etc. They halso aealized that large amount of human
resource needs to be generated. However, spesiitoation of skill needs in quantitative terms
is absent. Although terms like "green jobs’ aredbgiag more and more audible in the corridors
of ministries and trade union offices, very fewaimhation is available about green jobs and that
too are at a very superficial level. In case oftHea tanning, the Central Leather Research
Institute (CLRI) has identified certain areas whskél requirement is needed for greening the
occupation; however, the methodology they used ds in public domain. They possibly
identified the skill gaps through their regularirgction with the tanners.

3.2.4  Skills response

With very little progress made in identifying skileeds it is not surprising that there are
hardly any skill responses in different sectorstie# economy. The Ministry of Labour and
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Employment is planning for additional requiremehskill or training for the workers to adapt to

the technological changes in respect to green téaby. The trade unions although vaguely
realized that there could be a need for some additiskills, they nevertheless do not think that it
would be a major hindrance to the process of gngesome occupation. In case of leather
industry, however, the CLRI offers a number of rirag programmes to introduce new

technologies:

= Academic programmes CLRI offers national level academic programmegrgltthey award
B.Tech., M.Tech., M.S. and Ph.D. degrees.

= Vocational programmes They have several vocational programmes whichewecently
been upgraded into Diploma level. These programsiatonomous programs of CLRI. From
early 1993, these programs have produced arour@ @sdnising vocational candidates.

= Specialized programmesThey also have several specialized short termraromes. These
Industry-specific executive programs target topspenel from leather industry like the
entrepreneurs, executives, technicians and supesvi€LRI claims that more than 500
entrepreneurs, industrialists and executive peddrenefited by these programmes till date.

= On-site demonstration CLRI also organized on-site demonstration prognas to help the
workers adapt the new technologies. These programatgo contributed to increase
awareness among the managers and workers of tmeries about the new and clean
technologies.

IGBC has initiated certain training programrieis different metropolitan cities in the
country. In the transport sector in the absencanyf formal training programme we observe
mushrooming of country based non-formal trainingaagements by the garages and the
mechanic shops. These entities suffer from propalityy assurances in training.

The BEE is developing a pilot scheth® test advanced and cost effective ways to provide
information and training to energy managers as asllauditors. Since 2004, BEE regularly
conducts National Certification Examination for EmeManagers and Energy Auditors.

The Ministry of Road Transport and Highways offelsrt term training programmes (as
mentioned in subsection 3.2.2) for the drivers. dksheyland in collaboration with the Delhi
government set up the Driver Training InstituteBarari in 2005. With new low-floor CNG
buses being introduced in Delhi this institute jieg training to 2.5 drivers per bus on an
averag&according to the spokesperson of Ashok Leyland.

Technology Informatics Design Endeavour (TIDE) glawith ETC Foundation have been
organizing training programmgsfor women on biomass based drying technologiesrdlare
organizations and institutions like The Energy &edources Institute (TERI), Indian Institute of
Science (IISC) that provide training programmeshbiomass gasification for manufacturers,
technicians, local service providers and state Inaglencies.

38 http://www.igbc.in/site/igbc/progcal.jsp?desc=2384vent=23024

39 http://www.bee-india.nic.in/index.php?module=trifl

40 hitp://lwww.indianexpress.com/news/200-lowfloor-bsn-way-1000-drivers-head-for-
training/430997/

41 hitp://lwww.tide-india.org/projects/06%20W&L %20biass%20based%20drying.html
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3.2.5 Case studies on new green collar occupations
Case Study 1. Green buildings’ Architects
Vipan Kumar and Naresh Kumar, Scientists, NISTADS
Definition of green building

Green building refers building structures that arsironmentally sound; consume less
energy, are durable and can be recycled and sulthings leads to sustainability. This building
save resources and places fewer burdens on theoemént, protects workers and minimizes
health exposures. Thus a green building is a mecti increasing the efficiency of buildings and
their use of energy, water, and materials, redubmidding impacts on human health and the
environment, through design, construction, openatmd maintenance.

Also green building help to reduced operating ctstsncreasing productivity and using
less energy and water, improved public and occupealth due to improved indoor air quality,
and green building brings together a vast arrayprefctices and techniques to reduce and
ultimately eliminate the impacts of buildings ore tanvironment. The impacts on environment
are listed below:

Table 5. Impacts of the built environment

Aspects of built Consumption Environmental effects Ultimate effects
environment

= Siting = Energy = Waste = Harmto

= Design = Water = Air pollution E“”;S]”

= Construction = Materials = Water pollution eal

«  Operai «  Natural . Ind luti = Environment

pfera ion reas :l:?ces n oo.r pollution degradation

*  Maintenance * Heatislands = Lossof

= Renovation = Storm water runoff resources

= Deconstruction = Noise

Development of a “New India”

India’s economic growth is only sustainable witk grquivalent infrastructure. Indian cities
will be the loci and engine of the economic growtlhe next two decades. The realization of an
ambitious goal of 10 per cent growth in GDP depefuiglamentally on making Indian cities
much more liveable, inclusive, bankable and cortigeti Presently the growing demand is not
been met by the crumbling infrastructure, such @ad rnetworks, city transport, water and
Sanitation etc. This requires a massive enlargeménirban infrastructure. Government is
equally aware of this fact and therefore seveiitibtives have been taken recently. Eleventh plan
document has a clear strategy on the urban infictsire development. The massive amount of
fund (Rs 1292.37 billion) has been made availablenprove upon the basic services in the 60
major cities of India. In continuation of tenth pjalawahar Lal Nehru National Urban Renewal
Mission (JNNURM) has been successfully initiatedemwhich following will be catered which
are linked with green constructions process:

=  Water, sewage and sanitation
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» Solid waste management including hospital waste.

= Construction of drains and storm water drainagéesys
= Road networks

» Urban transport

= Construction of bus/truck terminals

= Redevelopment of inner city areas

= Preservation of water bodies

» [ntegrated development of slums

= Provision of basic services to urban poor

= Street lighting

Green architects: The constructors of “Green India”

The massive infrastructure development discusseiNMURM (most of which talk about
clean and green technologies) a large scope oitectiral profession in India exists at present.
India has a plenty of resources for green buildimgreover Indian climate and economy is
suitable for such constructions. Apart from goveenininitiatives, private initiatives in green
building is emerging in India as a result severaljgrt are in pipeline in cities like Gurgaon,
Chennai, Bangluru and Gulmarga. Many professioms amsociated with green building but
Architecture is one of the most important professicArchitectural profession is more sensitive
due to the recent surge of interest in energy cwatien, climate change, and environmental
degradation. With rapid changes in technologies witkd easy excess of global best practices,
concepts of green architecture are no longer cenybbok knowledge — many architectural
practices are sensitive to the growing need to tadmgthods which are energy efficient i.e.
leaving an air gap in hollow walls while buildingy iconcrete to using thermocol and
polyurethane waste materials in walls and ceilif@gsenergy conservation, and trying more
traditional methods like clay shells on the rooiavation in green architecture are emerging
fairly rapidly in many parts of the country. Foraemple, In Gujarat, an architectural firm has
devised a method to use glass for sandwiching winllinds in the gap between two panes of
glass, and moving these blinds with tiny electricadtors. Similarly, advances in evaporative
cooling systems are more feasible for green bugldimich needs good architectures. Further,
older methods of building thick walls and high reafre now not possible because of rising land
values, market proximity and demand for energy ciffit buildings. Such innovative
developments have led to a revolution in architettoractices.

So, experiencing the need of green buildings, IGBE taken initiatives to promote green
building concept in India. The Council is represehby all stakeholders of construction industry
- corporate, Government and nodal agencies, Amkitenaterial manufacturers, institutions,
media, etc. The vision of the Council is to sersesiegle point solution provider and be a key
engine to facilitate all green building activitiesindia. Initiatives taken by the council are as:
= Catalyze registration of 1,000 green buildingsys=r by end 2010
= 5,000 IGBC-accredited green building professiobglend 2010

= Tap green building materials and equipment mark@&sol5,000 Crores (Rs 150 Billion) by
2010

= Tap service opportunities for green building cotesuk in India and other countries

= Develop LEED India as robust green building rasygtem
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= Enable reduction in cost of constructing green dings. The ultimate goal is to work
towards reducing the cost of green buildings aspaved to conventional buildings

It is obvious that there is a significant potenfiat green buildings in India. This could
create an opportunities for several stakeholddes dionstruction industry, architects, material,
equipment manufacturers etc in India and abroae piojected growth potential for green
buildings in India is shown in Figure 11:

Figure 11. Projected potential of green building market in India4
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This will create a substantial job opportunitieshe country. Currently, there are more than
150 universities, colleges and schools in Iffliehere both Undergraduate Degree Programmes
and Postgraduate Degree Programmes are offerede Sostitutions also offer doctoral
programmes in Architecture. Total intake capacftyhese institutions in 2009 was nearly 9,600.
However2,4 4registered numbers of architects are {eas the total intake capacity as shown
Figure 12

2 Green buildings in IndiaEmerging business opportunities, Indian GreerdBugs Council, 2008
3 http://www.coa.gov.in/STATUS. pdf

* http://www.coa.gov.in/home/regstats.htm
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Figure 12. Year wise registration of architects in India (as at 1 Apr. 2007)
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Skills need

As discussed in the last section there is goirgeta several fold demand for the Architects
who must be well versed in the “Green Codes”, wedrte develop our manpower right from the
bottom of the pyramid.

= The present skill sets of a fresh graduate ardhgewerally lack the requirement. For
example most of the Architecture schools and Cigilgineering courses taught at
engineering colleges seldom teach a course on rigbedldings”. There is no dedicated
course curricula devoted to green aspect of athite at present.

= We require dedicated departments in the architecahnools/Engineering colleges on “green
buildings” or “green architecture”.

» The conventional Architect does not fit into th@aslof “green Architect”. A green Architect
will essentially have the knowledge about the la#i aspects like; effect to human health,
environmental impact, loss of resources, waste, /waier/indoor pollution,
energy/water/material consumption; while desigrarguilding.

= This will essentially require our Architecture sol®to have massive expansion in terms of
faculty and course development.

Skill gaps and training needs

Figure 12 shows a significant gap between intaac#y and registered professionals. It is
a matter of concern which needs attention of tHeypmnakers. Still, green architect is a new
profession so it is not possible to identify anduaify green architectural professionals in India.
However, a few institutions like Indian Instituté Technology (lITs) have started to offer short
term courses on green architect.

As projections show emerging demand of green coctidn in India and present paucity of
architect professional will result gap in future.may further widen if proper policies are not
devised in the directions. Therefore, Ministry afr® Development and Urban Planning must
take initiatives in designing appropriate coursegiieen architect. The following are key issues
needs to be addressed in regard to green archieptofession.
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» Lack of knowledge of the technology to be implemaenits operation and maintenance

= Lack of knowledge on monitoring of different paraers, quality control of data such as
maintaining regular calibration schedule of theerin line with the requirements of a clean
development mechanism (CDM)

» Design details of the technology

= Operation and maintenance

= Understanding of quality control measures

= Optimizing energy performance

= Handling seasonal variation

= Trouble shooting

» Health and safety issues

= Overview of how the system is environmentally respee
= Monitoring requirements in line with the guideling/SCDM

Policy response

To attract the attention of policy makers and twaat the available skills in the green
construction profession, the Government of Indisingiated the following policy response:

= Government of India has launched “the energy cemasien building code” (ECBC). This
code is voluntary and applicable to all buildingsailding complexes that have a connected
load of 500 KW or a contract demand of 600 Kilo tvampere (KVA), whichever is greater.

* International rating programmes like LEED (Lead@sin Energy and Environmental
Design) developed by US Green Building Council

= Energy Conservation Act, 2001 on reduction of epergnsumption using efficient and
conservation measurements

» Besides, the department, organization, some NG@sranistries such as Ministry of Rural
Development, Ministry of New and Renewable Energyd aMinistry of Labour and
Employment are making efforts in this direction.

Case Study 2. CNG in Delhi
Tirthankar Mandal, PhD Scholar, Jawahar lal Nehru University, New Delhi

Origin and situation

Based on the Supreme Court (SC) directives, on 1888, the Delhi Government was
directed by the SC to convert the whole of Deltarigport Corporation (DTC) fleet of buses to
CNG by 2001, in response to the Mehta Public Iisterdigation (PIL). During 2001, there were
only 350 DTC buses and 200 private operated bus®ig the population of Delhi in different
routes. By 2008, there has been scaling up of tlsedfor the DTC and the private owned
operators. Subsequent decisions of the governnsmtssaling up of Government’s fleet of
buses run on CNG and also the increasing usageNGf id the commercial transport for the
public. Currently as per the Delhi Government staus, there are 3,559 CNG buses plying in the
road in total and by the middle of 2010, the gowent are planning to introduce 3,500 more
buses. Two companies, Ashoke Leyland and Tata Mdtave been given the contract of these
buses. Already the first lot of the buses has lseem plying in the road. In all currently there are
10,000 buses ply everyday in Delhi. In additiorthtese, there are 12,000 taxis and 55,000 CNG
run autorickshaws. Based on these developments, las been a substantial improvement in the
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air quality standards in the city, according to @entral Pollution Control Board (CPCB) report,
SO2 has reduced by 57 per cent, and CO has beanl@oVi2 per cent between the period 2000-
2008. This drive by the Government of Delhi hastsetball rolling for other major changes in
the metro cities of India. Currently at least ninetro cities have been directed by the Supreme
Court of India to switch their commercial transpsystem for masses to natural gas based fuel
options. These moves are set to affect the trahspotor in positive way towards greening.

Role of technology support

The shift from diesel based mass transport systeif@NG has involved a new type of
technological change essentially based on the msaddn of the engines. The largest CNG
manufacturing companies have been Ashok Leyland &ath Motors. Tata Motors has
collaborated with the Canada based CNG bus mamnufiagtcompany to start manufacturing of
fuel efficient buses for its new order received thg Delhi Government. According to the
company briefings, these would be advanced CumMiestport Inc. (CWI) developed CNG
engines in the buses, which will be more energigiefit and the new cylinders will be 60 per
cent lighter than the old orfésThe maintenance and operation of these buses vieutdrried
out by the respective companies from where thesbage been bought for the 12 years since
the date of inception. This leaves a number ofomgtifor training and retraining and some cases
new options for employment.

Workforce

The workforce engaged due to the CNG usage has deanied one. Currently there are
mainly two types of broad classifications where Wakforce are engaged in. A major share of
the workforce is engaged in the CNG filling statiowhich have come up a new due to the
introduction of the CNG in the city. Currently, theare 367 CNG filling stations in Delhi, and
by the year 2010, another 100 are going to be addeall of the existing stations there are in
total 8 points to fill the gas. Each of them is mged by two persons. These stations run round
the clock. In addition to these workers, theretam security guards round the clock. This gives
a rough of 32-34 people being freshly employedacheof these stations on a contractual basis.
In total this creates a total of around 12,500 twoitkl employments just for manning the
stations. Further, according to the primary suvaged on interviews of the personnel, there are
another set of filling stations, which have twdiriiy points and run for 18 hours a day. This adds
up to another 10,000 of the employment accordirtheanterviews approximately. The other set
of employed personnel belong to the section of reids. They are primarily involved in the
maintenance of the vehicles and servicing purposhis involves essentially three types of
mechanics, the mechanics for taxis and private €ithed with the CNG, autorickshaws
mechanics, and the bus mechanics. Most of themahadlly shifted from the existing diesel
based to the CNG system. The transformation ofrteehanics to the CNG based autorickshaws
is nearly total. Interviewing almost 23 responderchanics show that the number of persons
involved in the job runs into nearly 100,000 pedpland around the city.

Skill gaps
The current skill gaps have been mainly in the sdcdorm of the employment

opportunities, i.e. the people who are involvedh@ maintenance of the vehicles. For the DTC
this is not much of a problem in the short runtresDTC has agreement with the manufacturing

%5 http://lwww.business-standard.com/india/news/tatdens-ashok-leyland-rush-to-increase-bus-
supply/375287/

http://www.cleanairnet.org/caiasia/1412/article-@8Hhtml

http://www.tatamotors.com/our_world/press_relegags?|D=67&action=Pull
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company of the necessary maintenance. Howevelistiming to be an issue in the long run, as it
is learnt that the agreement is for a maximum pleoifol 2 years from the date of inception of the
buses. In case of the privately owned buses plyirtpe city, the major problem is the lack of
company authorized servicing centres. Currentlyettage only few company authorized service
centres. Given the fact that there would be a witahore than 10,000 buses in the city running
on CNG, plus the recent order by the supreme dbattthe small trucks and other commercial
vehicles plying in the city would have to use CN&Gtlae only source of fuel, the demand for the
mechanics is going to rise manifold. Currently tholDTC has a contractual arrangement with
the companies supplying the buses, the privatecamimercial vehicles segment is bound to face
problem. Therefore, there is need for trained meicisain this sector who can handle and fix the
CNG tools and machineries. Further, there is needtfe quality training institutions. The
current infrastructure is inadequate for meetirgftiture demand. There has to be expansion of
training institutes on an immediate basis.

The lack of institutional training has opened ug tipportunity for mushrooming of country
based non-formal training arrangements by the garagnd the mechanic shops. The mechanics
already know the hand in experience of servicind araintenance of vehicles. So the generic
knowledge remains the same, what they learn frain geers who do the CNG vehicles are the
specialties of the CNG engines. It is based orlgaming by doing process as most of it is soft
knowledge based on interpersonal interactions. Wewehey suffer from proper quality
assurances in training. Further, the many of thepamies has started the production of the CNG
variant of the models—Hundai, Maruti, Honda arenéone a few. If the number of mechanics
having formal training increases then there is @wspbpe of employment in near future.

Potential and policy for the future

Those involved in the CNG, needs specialized tngimn broadly two areas. First, the ones
involved in the maintenance of the gas stationg,pmaliminary services required at the stations,
and the second is the maintenance of the CNG rhitles. The Indian Army has this policy of
training its retired personnel under their scher&aining the persons who owns the permit of
running of gas stations. The Delhi government has$ institutionalized such a training
mechanism. In the case of training the mechanic€fG run vehicles, the ITIs around NCR
(National Capital Region of Delhi) has started ttening process. But the admissions to those
institutes require completion of minimum numberfafmal schooling years. Since most of the
mechanics do not possess that, it would be helpthiis could be modified to aptitude based
training courses. The main reason behind such temat is that these persons have the basic
knowledge of maintenance; the only thing they wanhe knowledge and techniques needed for
the CNG engines and their maintenance. A pilotgamtogan be initiated by the State Government
based on the aptitude based re-training purposbe icity.

Box 9. Recent reports of DTC bus catching fire: Nine incidents in last one month

The Delhi State Government has received a fleet of 950 buses from Tata Motors during this year. The maintenance
contracts of these buses were the responsibility of Tata Motors for the next 12 years according to it. However, since last
month 9 buses caught fire due to apparently poor maintenance of the buses. Most of these buses caught fire due to
technical snags. News paper reports suggested that these snags were mainly in the form of short circuits, and other
technical snags. Also some of the reports suggested that there are problems in manufacturing as well. But mostly the
government has been pulled by the poor maintenance quality. This is mainly because of the poor infrastructure as well as
trained manpower. According to some of the reports in the electronic media, the lack of trained manpower is also a reason
for not being able to provide with able hands to address the situation.

Sources:

1.http:/timesofindia.indiatimes.com/city/delhi/Tatas-fined-Rs-4-crore-for-DTC-bus-fires-/articleshow/5338529.cms

2. http://lwww.telegraphindia.com/1091215/jsp/nation/story 11865158.jsp

3. http://www.hindustantimes.com/News-Feed/newdelhi/Another-DTC-bus-catches-fire-manager-suspended/Article 1-490341.aspx
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Apart from introducing an aptitude based traininggpamme, it is also required to scale up
facilities for training. There has to be an inceeasthe number of the institutes in and around the
NCR region because the government has undertakimtision to expand the CNG across the
region. Therefore, to tackle this situation we naestaled up supply of trained mechanics.

There is a huge scope of increasing the infrastracnd providing quality services through
the proper utilization of the respective automobibenpany infrastructure. This could be part of
the Corporate Social Responsibility (CSR) for tieenpany itself. In Gujarat, the Gujarat Gas
Corporation Limited (GGCL) has successfully implenes the process of training the personnel
for the making them equipped with handling the CMéhicles. This is in additional to the
existing government infrastructure. Two purposes laging served through this process. First,
these arrangements serve in closing the infrastreicgap of the requirement of training
institutes. Secondly, it provided the much needeality services. Because the CNG vehicles use
compressed gas, the requirement of properly traimechanics will be of utmost requirement for
shifting towards this fuel. Due to the proximitylafge industrial units around the NCR region of
Delhi, this venture can be a fruitful one. The $l& Honda, Maruti, etc can be motivated to start
the training schemes as part of their CSR acta/itinich would in turn lead to generation of
labour force able to provide quality services. e tvake of recent reports of the fires in CNG
buses in Delhi, the government should think of ¢hegtions so that the quality services can be
provided for regular maintenance of the vehicles.

In future, quality servicing is going to be the Key a vehicle mechanics. The norms are
going to be stricter, with the recent regulatioefl initiated by the government on air quality.
Therefore, we need to ensure that the mechanicthggiroper training so that the servicing is
proper and this can only be done through formathitrg process through the training institutes.
Thus a training module which can accommodate tipessonnel who have on hand experience
of vehicle mechanics maintenance, could be an itapbrstep for future supply of trained
personnel in this area.

3.2.6 Case studies on greening existing occupations
Case Study 1. Tanners of West Bengal

Taposik Banerjee, Fellow Scientist, NISTADS

Calcutta Leather Complex (CLC), situated at BantaraKolkata-Basanti highway, 14 km
from the Science City, is spread over 1,100 acfekrmmd and is one of the world’'s largest
integrated leather complexes. CLC was set up biz.NDalmiya & Co. Ltd on the build-operate-
transfer basis in a joint venture with the West @g@@nGovernment. The objective behind the
formation of such an integrated leather complex wwadsing in greater investments in the leather
industry, scientifically and technologically advadcmanufacturing and management practices,
generation of additional employment and substarg@dliction in the pollution load.

Origin of the occupation and the need for greening

Leather and hide tanning is one of the major empkayt generating occupations in West
Bengal; more specifically in Kolkata. There arewmd 550 tanneries and 2,000 leather goods
units in and around Kolkata. Majority of these tam@s were located earlier in Tiljala, Tangra,
Topsia and Pagla Danga in eastern part of Kolkékte technology used in most of these
tanneries to process hides and skins and convamri thto leather is predominantly traditional.
Leather tanning process requires huge amounts t&frwla the process at different steps several
chemicals are added in the water and leather asetlewith the same. At the end of the process
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when the waste water is drained along with the Hharnchemicals it causes serious
environmental, health and hygiene problems.

In a repor‘f6 of the National Environmental Engineering Resednstitute (NEERI), dated
30 Sep. 1995, highlighted the fact that the chrdwarged tanning method followed by the tanners
in Kolkata along with inappropriate wastewater dagje and collection systems, was causing
serious environmental, health and hygiene problérhs. report also indicated that the highly
congested habitations offered little or no scopdiuture expansion, modernization or installation
of effluent treatment plants.

In December 1996, Supreme Court diretteall inner city tanneries to relocate there
production units to CLC. As of July 2007, 433 oD5anneries have been allocated land inside
the complex. However, till date approximately 2@@rteries has shifted inside the CLC. Several
units in and around tangra are still running buy amits within the Bantala complex have been
given consent to operate by the pollution contaaril.

The situation of the occupations in leather tanning

In India about 2.5 million people work in leatherustry. About 30 per cent of these
workers are women. However, in tanning the propartif women workers would be much less
and they are mainly unskilled workers. Approximatéd0,000 workers are directly or indirectly
employed in the leather sector in West Bengal. rAfitking to the trade unions we have come to
know that direct employment in the tanning procies&olkata would be somewhere around
25,000. Inside the CLC, this number would be sonme/itbetween 12,000 to 14,000. Leather
sector is amongst the top eight export earnerdnftia. India’s share in world leather market
during 2004-2005 was around 2.5 per cent which siétkeighth largest leather product exporter
in the world. Establishment of the integrated leattomplex was considered to be a step towards
India’s goal of capturing 5 per cent of world traddeather products in near future. West Bengal
accounts for almost 25 per cent of the countryaHher exports. At the end of 2003-04 the
eastern region recorded a 6.3 per cent growth theeprevious year. Though in recent years
some of the leather products have shown negatioetgrrates, smaller products like, belts,
wallets, industrial gloves etc. have shown positigeowth rates. The following table
showslindia’s export of leather and leather productstifierlast six years.

“® The NEERI report was referred to in the judgmérthe case, M.C. Mehta v. Union of India,
WP 3727/1985 (1996.12.19) (Tanneries Case: Cajcutta

*”M.C. Mehta v. Union of India, WP 3727/1985 (199610) (Tanneries Case: Calcutta)
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Table 6. India’s export of leather and leather products (in million US$)48

2003-04 2004-05 2005-06 2006-07 2007-08 2008-09

.- 555.71 607.73 636.27 724 807.19 673.37
Finished
leather

767.73 910.77 1,045.24 1,236.91 1,489.35 1,533.66
Footwear

301.08 329.44 333.3 309.91 345.34 426.15
Leather
garments

539.21 585.72 660.17 706.28 800.46 873.3
Leather
goods
Saddlery and 52.71 61.71 7752 82.33 106.18 92.15
harness
Total 2,216.45 2,495.37 2,7525 3,059.43 3,548.51 3,598.64
% Growth 18.20% 12.58% 10.30% 11.15% 15.99% 1.41%

Figure 13. Export scenario in leather sector for the last six years
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Technology support for greening

Greening methods of the leather tanning industry fathinto three broad categories:

= First category involves use of technologies andpuents that reduces the use of water in
the tanning process. The effect of this is twoféliist, water is being used more efficiently.
Secondly, as the amount of some chemical to be insthé tanning process is determined as
the amount per litre of water, the reduction in tbguirement of water automatically reduces
the requirement of the chemical.

= The second category involves low-waste technologiesh reduce the effluent pollution
load by avoiding use of harmful chemicals in theniag process and produce solid wastes
which can be used as by-products. The CLRI is ptong@ whole range of technologies that
fall in this group.

» The third category consists of technologies reladetieatment of waste water. This involves
establishment of effluent treatment plants whepassion of sludge from the waste water is
done and then the waste water is treated in a hatythe final water that comes out become
reusable.

A new greener and cleaner chemical process couldlu@onize the leather-tanning
industry. The process known as ‘Reverse’ leathamitey has been developed by CLRI, Chennai;
essentially works backward from the point wherevemtional tanning ends, saves time, money
and energy while drastically slashing water use @uitition. CLRI through its programme has
successfully introduced this technique and alsovigen skill enhancement of the leather
industry workers.

The CLRI has demonstrated some environment frietetiiinologies in selected tanneries.
These include:

= less salt curing system,

= sludge-free liming,

= sulphide-free enzymatic de-hairing,
=  Ammonia free deliming of hides etc.

Although some tanneries are using these technapgi@ny of the tanneries are still
following the conventional process.

Chrome recovery and reuse is one of the major @sanigat took place in the tanning
process in CLC. The conventional method of chroamming results in very poor exhaustion of
chrome and adds toxicity to the waste water. Therok recovery methodology recovers the
chrome from the waste water and reuses it. It leas Ishown that 98-99 per cent of chrome can
be recovered by this technology. Tanneries indi@eGLC recover chrome before draining the
waste water to the effluent treatment plant.

CLC has a state-of-the-art Common Effluent Treatnitant (CETP) equipped with latest
technology. It was envisaged as a six modules graewhich four are presently working and
treating 20 million litres of water per day. As antlen new tanneries come inside the complex,
two more modules will open up.

Skill gaps

The biggest skill gap observed for the occupatiértanning is in terms of water use
efficiently. Leather industry is a highly watereéntsive industry and a tanner needs to learn to use
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water more efficiently. With only half of all thanineries moving inside the CLC there is already
a huge demand for water. The CLC Tanneries Assonig@CLCTA) has allocated quota for the
use of water to every tannery working inside themglex. The allocation was done on the basis
of the production capacity of the units. Most af tmits, however, fail to keep their water usage
level inside the limits. These units are supposddttoduce new technologies to save both water
and energy. Unfortunately, many of them are stilloiving the traditional methods of tanning.
As a result not only water is being over used tBFE also has to bear extra load.

The conventional paddle soaking and liming needsetoeplaced with drum soaking and
liming. This would substantially reduce the reqmient of water. As a result lesser amount of
chemicals would be used. The biggest barrier ®riove seems to be the prepossessed mindset
of the producers who believe that the conventipiaaldle soaking technology is better than drum
soaking. A change in the mindset is required fahlannery owners and managers. They need
to understand the benefits of the clean technadogie

Every tannery in the CLC needs to have its own rtleraecovery system. Recovered
chrome can be reused for future production. Masmer of these chrome recovery plants needs
technical knowledge. The maintenance of the Cerifllent Treatment Plant also requires
technical expertise. Also there is a clear lackmdwledge among the tanners about the use of
cleaner chemicals in the process of tanning.

Training programmes

Apart from offering regular academic and vocatiamaining programmes, CLRI organized
on-site demonstration programmes to help the tanaéapt the new technologies. The Council
for Leather Exports, India has signed memorandurmanaferstanding (MoU) with the National
Association of Italian Manufacturers of Footweargather Goods and Tanning Machinery
(ASSOMAC). According to the MoU, ASSOMAC has agraedoart with its expertise for the
modernization of tanneries, quality and design ompment, and the development of a leather
goods park, a fashion-cum-design centre of exasdieand a training institute for workers in the
leather goods industry.

Remarks

It was observed that lack of skills and knowledbew cleaner technologies is not due to
unavailability of training programmes but due te forepossessed mindset of the owners and
managers of the industry who fail to realize thedsis of these technologies. In most of the
cases simple on-site demonstrations would be serftidor the workers to adapt to the new
technologies. Some sort of awareness drive coupitbdstrict administrative action to force the
owners to embrace cleaner technologies is the oieie hour.

Case Study 2. Green farmers of Meghalaya

Bikramijit Sinha, Fellow Scientist, NISTADS

Globally, agriculture accounted for 10-12 per agfiglobal GHGs emissions or about 5.1 to
6.1 Gt of CQ equivalent (e) per year in 2005 (IPCC, 2007). malid, though agricultural
emissions of C(z)are below 1 per cent of the country’s totalz@@lissions, agriculture dominates

emissions obther greenhouse gases, accounting for 50 per cent ad’$nchethane (5 million
MT) and even a large share 01‘20>d emissions (0.31 million MT). As on 2000, agricué

accounted for about 34 per cent of total GHG emissin Indi4’. In terms of CQ equivalent

“9 http://cait.wri.org
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emissions, the contribution of agriculture is estied to be around 28 per cent as on 2000
Nevertheless, it is hard to find data on the cbntron of pesticides (manufacturing to use and
after-use) to the total GHGs emission; both glgba#f well as at national levels because of the
non-availability of relevant data. However, accogdito one of the most recent optimistic
estimationt’, global pesticide manufacturing and usage reptesaout 3 per cent of the 100-
year Global Warming Potential (GWP) from crops. pitilog greener pesticides can substantially
reduce the overall emission of GHG per hectare ropmed area. This is possible through
reduction of GHG emissions associated with the petidn of chemical pesticid&s Amount of
energy consumed in pesticide manufacturing accdantsbout 9 per cent of the energy usage in
arable crops (Audslegt al, 2009). In addition, adoption of greener pesésiavould avoid the
contamination of natural ecosystems which upsentrenal process of carbon-sequestration by
these systems, and whose sanitization effortsl@égbto emission of GHGs.

Production and usage of biopesticides would couteitio the national economy in more
than one way. Manufacturing can be undertaken lstieg pesticide firms, thus, greening their
occupation. In contrast, new entrepreneurs cannbegiw start-ups creating also green
employment opportunities for others. Next, redutid crop loss anticipated due to the usage of
biopesticides would increase food security, thuikiceng malnutrition. Further, the amount of
resources that would have been utilized for manufag chemical pesticides as well as
mitigating its ill-effects will be saved, and care Ixhannelized for other much needed
developmental activities such as providing affofdddasic amenities to the communities.

= ‘Greening the farming occupation of pest managenienMeghalaya’. The case study
undertaken here is that of the development of arfréendly trap for controlling rice bugs in
Meghalaya, India. The technology for developing titag is available and already in use but
needs substantial interventions to ensure its rmaage. This would serve two purposes:
increasing crop yield and help reducing GHG emissidrom agriculture and related
activities.

= Meghalaya is a small tiny state in the north-eastegion of India. It has a dominantly
agrarian economy providing livelihood to 70 per tcef the population. By virtue of the
traditional nature of its farming practices, useegfiernal inputs like fertilizers and pesticides
has remained negligible in the state as comparethdonational average rate of usage.
However, over the years, demand of foodgrain hazased due to an increasing population.
This has seen the introduction of terrace cultbratia form of settled paddy cultivation, in
the state during the 1980s. Adoption of this tygenmnoculture came along with the
associated problems of pests. The crops were atldnk a number of pests, and Rice bug is
one of the major pests of paddy. Rice ugptocorisa sp.}Js a serious pest of paddy crop.
The pest attacks the standing paddy crop duringnitig stage period of 10 to 15 days. Loss
by this pest may go up to 70-80 per cent if leftamtrolled. It is encountered both under
upland and lowland conditions in Meghalaya. Theegomnent response was encouragement
of the use of chemicals such as malathion, endmsulipheromone lures’, which were
provided to farmers at subsidized rate.

Pheromone lures are costly and the communities tadepend on extension workers for
their supply. Further, as expected the commungtaged to realize the impacts of continuous

¥ Sharma S, Bhattacharya S & Garg A. 2006. Greemhgas emissions from India: A perspective.
Current Science, 90 (3): 326-333.

L Audsley E, Stacey K, Parsons DJ & Williams AG. @0Bstimation of the greenhouse gas emissions
from agricultural pesticide manufacture and usan@eld University, Cranfield, United Kingdom, 244.

2 paustian, K., B.A. Babcock, J. Hatfield, R. LalJABMcCarl, S. McLaughlin, A. Mosier, C. Rice, G.P.
Robertson, N.J. Rosenberg, C. Rosenzweig, W.HeSitger, and D. Zilberman, 2004: Agricultural
Mitigation of Greenhouse Gases: Science and P@ljayjons. CAST (Council on Agricultural Science and
Technology) Report, R141 2004, ISBN 1-887383-2628) pp.
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use of pesticides. Their sources of drinking watere contaminated; livestocks which are an
important supplement to their livelihood and protaptake started falling sick, and reduction of
fish stock in the streams. This made the commumitiie be innovative and find an alternate
means of controlling the pests, mainly the rice bsigpg decomposing crabs as attractant.

= The traditionally designed trap was not that edfitiin that it involved manual removal of the
bugs after they congregate on the crabs and cdamstamtoring of the traps. This drawback
somewhat reduced the wide scale usage of the metimafh it had the potential of
controlling the pest below the economic injury llevehe trap, however, lacked efficiency
and potential of commercialisation because ofétywrude nature. There was an opportunity
to improve the efficacy of the traditional methddrapping gundhi bugs. For example, in the
traditional trap, the bugs are collected and killednually which does not guarantee the
elimination of all insects from the paddy field. @eise, the bugs used to fly after their meal
and only the bugs those will be feeding the death soup at the time of trapping could be
eliminated. Further, the crab needs to be replasesbon as they dry up as dried carcasses do
not attract any bug.

= Shri. KD Kharkongor, an agronomist with the Depamtof Agriculture, Government of
Meghalaya has witnessed both drudgery and helgessof the communities as well as the
potential of the traditionally developed trap fdiracting rice bug. He also had the scientific
knowledge of how pheromone lures works. He themd®d the traditional technique with
the scientific one and came up with a new modifed-cost method of using Baffle Traps
with dead crabs to attract rice bugs instead o&réhone lures'Using this technique, an
average of 170-180 bugs per trap could be elimihat¢hen four dead crabs are placed in
each trap, a total number of 900-1,000 bugs weterded in each trap during the entire
milky stage to the grain formation stage.

However, the traditional farmers lack the skille@ssary for preparing the modified Baffle
trap which can be imparted through hands-on trgsiithe farmers also lack the exact
requirement of the number of traps to be employsrdupit area of cropping. The modified
trap require careful placing of the crabs in appeip position in the trap such that the bugs
fall down in the below tied sac as they try todiyer their meal.

= This green technology is very simple in construtiémd operation. Simple hand-on training
on construction of the traps, positioning the drathe traps and the principles of agronomic
practices such as the number of traps to be piacie field based on the level of infestation
are needed to be imparted to the traditional fasmértich can go a long way in sustaining
wide scale usage of this green technology andsedadin of sustainable production. Further,
this technology has the potential to generate eynpémt by starting up new small enterprises
for mass scale production of this trap. This teghaihas also the potential to be replicated in
similar agro-ecological areas at the individuainfar level as well as at the entrepreneur
level.

= Impressed by the efficacy of the newly developegh tthe Government of Meghalaya has
started propagating this technique within the stista cost-effective method to trap rice bug.
This technigue has also been incorporated as ortheoftomponents of Integrated Pest
Management (IPM) for rice bug in the state. Theggnmnent is also taking the help of NGOs
to impart the training to progressive farmers altbet procedure of preparing the new and
modified trap and its application and monitoring.f&r, necessary skill development training
has been imparted to more than 5,000 farmers ofstae. Though the government has
responded with some policy initiatives as mentioabdve, more concrete policy measures
such as offer of incentives to farmers using thehoe in the field, are needed to be
formulated and implemented to ensure wide-scaléication of the method.

= At the moment, information about the impact of Isldevelopment trainings, actual
implementation by farmers and increase in foodngpoduction could not be ascertained.
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Further, information about coming up of new businemterprises based on this green
technology is also not available right now.

Case Study 3. Green entrepreneurs in Foundry Sector

Sanjeev Kumar, Project Co-ordinator, Foundation for MSME Clusters and
Vipan Kumar, Scientist, NISTADS

Summary

The impetus of Foundry Sector in India was givennigchinery manufacturing for Jute
Industry in Bengal and textile machine cotton Irtdusn Mumbai in late 19th century. It is
estimated around 4,750 units are operating all ovelia with total casting output of
approximately 7.2 million tonnes consisting of #n8lion tonnes of Gray Iron casting, 9,14,000
tonnes of steel castings, 62,300 tonnes of makeabih castings and 7,62,000 tonnes of ductile
iron casting (41st Census of World Casting Producti 2006). The industry is labour intensive
and employs around 5 lakh people directly and atald lakh indirectly. India is one of the
leading producer of castings in the world. Typigatach foundry cluster is known for catering
to some specific end-use markets. For exampleCtimbatore cluster is famous for pump-sets
castings, the Kolhapur and the Belgaum clusteradbomotive castings and the Rajkot cluster
for diesel engine castings. A number of units raings 100 to 700 at different foundry cluster.
The foundry produces a wide variety of castingsdugseAutomobile Industry, Flour Mill Parts
and Components, Electric Motor, Manhole Covers, @ijine, Pump sets, Sanitary items, Pipe
and Pipe fittings, Sugar Machinery etc. Accordiogah estimate there are 700-800 units in the
north India out of which about 500 are on the béW00 K.M across the GT road starting from
Delhi to Batala in Punjab scattered in and aroumth) Samalkha, Panipat Karnal, Ambala,
Goraya, Jallandhar and Batala. Jallandhar and 8atale the largest concentration of foundry
units and are producing agricultural implementshesr major (35 per cent) product. Energy is
one of the important inputs in the Foundry industrige present case study will look into how
optimal utilization of energy was undertaken argdimpact on the labour force in Samalkha, a
small town in district Panipat (Haryana). Introdantof an energy efficient divided blast cupola,
a technology from TERI and SDC (Swiss Agency fov&epment and Cooperation) changed
the working conditions, reduced occupational hazart attracted labour force to continue with
their job, who otherwise had a shifting tendency.

Of the 97,000 foundries existing worldwide, Indizcaunts for 4,500. 95 per cent of these
are MSMEs and the remaining are large units, vithttaditional and obsolete technology being
in predominant use. There is a potential to sav@0@ Tonnes of coke per annum. It was
demonstrated that using a divided blast cupolapp®sed to a conventional cold blast cupola
could result in these savings. The technology wasmahstrated 15 years back but has not
diffused in the expected manner. The reasons cbeldarriers like awareness, investment,
technology implementation and a dearth of constdtt#rat could work with the MSMES. These
barriers constitute a weak ecosystem but as has bkewn in the Samhalka cluster, the
ecosystem can be strengthened. Energy consumptitire ifoundries was reduced by replacing
the conventional cupola by the divided blast cu@old adoption of best practices. Furthermore,
to sustain these changes, local industry assocgatiere strengthened, documentation and
reporting systems were adapted and linkages witw nearkets were established. Also
stakeholders need to work collectively in ordebtimg about these changes.

Introduction

There are an estimated 48,300 foundries globallhénorganized sector and together the
organized and unorganized sector constitutes 9F@0@ries. Out of total number of foundries,
China has 30,000 foundries, Europe around 8,000ialmbout 4,550 foundries and CIS
constitutes 4,000 foundries. Globally the registareits have an estimated production of over 95
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million MT per annum. The overall annual productifvoth organized and
around 120 million MT in 2008.

Figure 14. Distribution of foundry clusters in India
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The foundry units in India are clustered in 21 ®us with cluster size ranging from 30-500
units. 95 per cent of the foundries in India areNVES and the balance 5 per cent are large units.
Out of the total foundries in India, Northern Indtanstitutes around 1350 foundrieBhe
technology used is traditional and obsoleteThe energy cost comprises of 30 per cent of
production cost (70 per cent in melting) throughkesdfurnace oil and natural gas. One MT of
coke melts 4-6 MTs of metal (Best 10 MT). Potent@lsave coke approx. 40,000 tonnes per
annum.

Green entrepreneurs of Samalkha Cluster: A success story

Samalkha is a small industrial town, near Panipdtas about 30 small / medium size cast
iron foundry units, most of them producing castifgs‘chaff-cutters’. These foundry units are
owned by entrepreneurs mostly from B&niacaste (Traders) and the business is running in the
families from the three to four generations. Thesdrepreneurs most of them not highly
educated have understood the significance of d &lifn the traditional foundries to green
foundries. The reasons may be several; though nahyhem do not understand the
environmental consequence; the monetary bendfieisole motivating factor. Total production
in this cluster is about 3,000 tonnes / month drelriploys approximately 1,500 workers. The
workers are non-technical with traditional and na&nmethods of production and produce
products with poor quality. They used inefficiemgie blast cupola furnaces and unplanned
product mix. The unit owners lack technical knowhow

Foundation for MSME Clusters, a Delhi-based notfiprorganization (NGO) took the

initiative to modernize the age old traditional heology with the divided blast copula. The
funding for the process came through Ministry oieSce and Technology.
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Figure 16. A comparison of New Blast Copula furnace with the conventional cold blast
furnace

Notethe slight modification of design at the base qdala

Conventional cold blast cupola Divided Blast Cupola

The technology intervention in this case is therimupd design of the copula with a be
design fan andmproved efficiency The Dllowing table shows the saving of coke (anr in
Samalkha ector because of the technology intervention. Thal amount of Ci, reduction is
estimated to be 1,136nnes.

Table 7. Estimation of coal and CO, emissions with the technology intervention

Single Blast Cupola 5 203 20,340,000
(operational

improvement)

Divided Blast Cupola 7 237 23,690,000
Pollution reduced 440 tonnes of coal approx. 1,136 tons of CO2
Total 12 440 44,030,000

Skill needs of a green entrepreneur

() The new copula design cost the entrepreneur a Rs 100,000.00. This was a whooping ¢
for an entrepreneur to shift his earlier technoldegrt of the initial cost was borne
Government of India (Department of Science andrteldgy) They soon understood t|
benefit as there was a fuel saving cound 40 per cent.
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(ii) The proper measuring technique was part oftthiming. The earlier technique was traditional
and margin of error was large. The new techniqukahaet effect of saving the material.

(i) The poisonous gases do create respiratomagiss which get reduced immensely. They were
educated about their well being. Entrepreneurs weceuraged to provide jaggery (raw
sugar) to the workers which is a traditional mettmdeduce the ill effects of poisonous gases.

(iv) Entrepreneurs were trained to implement pramaumentation. Earlier they did not have
proper skill for documentation. Therefore they weot able to ascertain their input cost;
thereby they are unable to do pricing of the pradéis a result the product pricing is the
hands of financers who exploit them to an extemtamargin.

(v) Entrepreneurs are not aware of the impact d4épon generated by his unit on the
environment and also his own health. He is moreévatsd by the savings due to reduced raw
material quantity. Environment related issues wertevery significant in their mindset.

(vi) An expert was identified who provided guidarnoghe labours on better machine shops —
sand mixing, preparing better moulds etc.

(vii)Initially the labour feared that the suggestidoy the expert may not give the appropriate
result but the hand holding support and the confideof the expert made them work as per
his suggestions and achieved better results.

(viii) Expert is made available in the unit duritigp first run so to provide support in any kind of
problem.

(ix) Charge hands were educated during the firgblaurun in every unit.

(x) Linkages are being established with the in#dike ITI in Panipat to provide trained and
skilled labour to the units.

Training and capacity building: Bridging the skill gaps

There is need to develop a cadre of effective dgmént professionals who can apply the
knowledge for holistic and inclusive developmenSME Foundation has developed a range of
training curricula and runs class and field basathing initiatives to bridge the gap. Moreover,
through this division, the Foundation undertakes thsponsibility of training the trainers to
strengthen the capacities of a number of resourstititions in India and abroad to help build
their capacities for long term sustenance.
= Conceptualization and implementation of trainingggemmes
» Industrial capacity building for cluster based depeent

= Capacity building initiatives for industrial assattons and non-governmental organizations
(NGOs)

» Developing new methodology for cluster development

= Training on product pricing, product quality andoguct design is required. Presently
Foundation for MSME clusters is taking a lead imsdtation with the market experts and
funding from the government.

» There is a need of dedicated incubation centrefofordry sector entrepreneurs, where they
are taught the environmental impacts also.

» They are totally dependent on contractual/tradétiomorkers for the technological aspect.

Findings in the sector

= Substantial reduction in energy from present comdiom by approx. 40 per cent

= There is a shortage of manpower in the market.
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= No impact on labour in majority of cases. In fevees labour has reduced for increasing the
efficiency by mechanization

= Strengthening of eco system of cluster is cru@alts development.

= Prospects of new jobs — technicians, consultants et

Case Study 4. Vertical Shaft Brick Kiln (VSBK)

Vipan Kumar and Naresh Kumar, Scientists, NISTADS
with feedback from Development Alternatives, New Delhi

VSBK: Greening the fireman’s occupation

Origin and the status of greening of the brick industry

Bricks have been used for construction since Irdutization in Indian subcontinent and
use of bricks has gradually increased due to uzbéinih process in India. Though the process of
urbanization is slow and nearly 33 per cent pojmdatesides in urban areas in India. Thus
demand for bricks for building construction hagisreasing continuously. Currently, India is the
second largest producer of bricks after China. &bmated brick production was about 160
billion bricks during 2002—-2003 in India. The Indidrick industry comes under unorganized
sector with small production units clustered imatland around urban areas. There were around
100,000 authorized production units and more thguakenumber of rural enterprises in the
unorganized sector. As a result brick sector pewidirect employment to more than 8 million
workers. Evidently, it is the single largest sourgk employment generation in India in
unorganized sector. However most of the engagenseseasonal with around 6 months of
employment. Figure 17, shows brick production idlidn technologies used and production
capacity.

Figure 17. Brick kilns in India
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Brick industry is an energy intensive sector andscones about 30 million tonnes of coal
and several million tonnes of bio fuels per yeaoalCconsumption by the brick industry is
approximately 8 per cent of the total coal consuomptn the country. The share of energy in
total costs of brick production is 35 to 45 pertcdinerefore, fireman role is very important in
the firing of bricks in kilns. The choice of techogy depends generally on factors such as scale
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of production, soil and fuel availability, markebraitions and skills available. The brick
producing regions in India can be categorized iwto major zones i.e Indo-Gangetic and
Peninsularpased on nature of soil availability.

Thus the greening of the brick sector in India massive process.
Brick industry under fire

The Government of India is aware of the impact n€kbindustry on environment and
growing demand of bricks is a matter of concerncakdingly, the Ministry of Environment and
Forests on 26 Feb. 1992 made a major policy statewith the objectives to prevent pollution at
source, and to encourage, develop and apply thealagable technological solutions to brick
industry. The Central Pollution Control Board (CBCBudied the pollution problem in brick
industry in India and recommended among other #itige following:

» [nstallation of fixed chimney in place of movingigimey in the existing brick kilns.
= Installation of gravity settling chambers and otpeliution control measures

= Increase of height of chimneys etc.

The crucial point in the notification was that mayichimney Bull's kiln operators would
have to convert to fixed chimney kilns with somp@ated conditions before 31 Dec. 1997 or
find alternative technologies with lower emissiofie deadline given by the Supreme Court
kindled a vigorous drive to look for alternativechi@ologies. Thus, the time was ripe for
introduction of energy efficient technologies tdeaf energy savings and demonstrate lower
levels of emissions to meet new environmental steded This led to the birth of Eco Kiln or the
Vertical Shaft Brick firing process.

Effect of greening on proportion of existing occupations
In a classic brick industry consisting of fixed rcimiey Bull's Trench Kiln (BTK) operation,
following is the breakdown of the typical workforéevolved considering a yearly seasonal

production of around 60 lakhs bricks.

Table 8. Workforce requirement for yearly brick production of 6 million

Job description Number required Special training
requirement

a. Soil transporters 10-20 Nil
b. Moulders 80-100 Nil
Transporters 20-30 Nil

d. Firemen 8-10 Yes
e Loaders/un-loaders 20-39 Nil

Eco-Kiln description and working principle

The Eco-Kiln has vertical shaft of rectangular quare cross-section. The gap between
shaft wall and outer kiln wall is filled with insating materials — broken bricks and burnt coal
ash. The kiln works as a counter-current heat exgidra with heat transfer taking place between
the air moving up (continuous flow) and bricks nmayidown (intermittent movement). Green
bricks are loaded in batches from kiln top. Brioksve down the shaft through brick pre-heating,
firing and cooling zones and unloaded from bottdime combustion of coal (added along with
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bricks at the top) takes place in the middle ofghaft. Combustion air enters shaft from bottom,
gets preheated by hot fired bricks in the lowertipar of the shaft before reaching the
combustion zone. Hot combustion gases preheat déeks in upper portion of the shaft before
exiting from the kiln through shaft or chimney.

Figure 18. A typical eco-kiln Figure 19. Fireman adding coal to unfired bricks
This process is unique to eco-kiln.

Figur 0. A schematic of eco-kiln Figure 21. Fireman arranging bricks in the eco-
kiln

The brick setting in kiln is kept on support bardattom of the shaft. Unloading of bricks
is done from bottom of the shaft using a trolleyheTtrolley is lifted (using single screw
mechanism) till the iron beams placed on the tydlteiches the bottom of the brick setting and
the weight of bricks is transferred on to the &gll The freed support bars are taken out. The
trolley is then lowered by one batch (equivalentotar layers of bricks) — support bars are again
put in place through the holes provided in thelbsietting for the purpose. With slight downward
movement, the weight of the brick setting is transd to support bars. The trolley (with one
batch of fired bricks on it) is further lowered tiltouches ground level and then pulled out @& th
kiln on a pair of rails provided for the purposé.every 2 - 3 hours, one batch of fired bricks is
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unloaded at bottom and a batch of fresh green digchboaded at the top simultaneously. At any
given time, there are typically 11 to 12 batchethakiln depending on the green brick quality.

Two chimneys located diagonally opposite to eatieoin the shaft remove flue gases from
the kiln. A lid is also provided on the shaft tofieh is kept closed during normal operation.
Flue gases are directed to pass through chimneyniupolluting working area on kiln top. The
provision of shaft lid, better ventilation of worlg area on kiln top and higher and bigger
chimneys are some of the highlights of Eco-Kiln #adelated process.

The heating cycle for the green bricks is raw nialtspecific (pre-heating, vitrification and
cooling down) and is normally completed within 23-8ours. A batch of bricks is loaded and
unloaded every 2-3 hours; requiring round the clopkrations and supervision. This requires
special skills and the firing operator needs tont@n a correct balance between:

= Energy Controlled by amount of coal feeding
= Airflow Controlled by stacking density and dampesition
» Unloading speed Controlled by the operator

Greening of the brick industry through technolobicterventions will involve changes in
both the soil winning process, green brick fabraratsystems and also the firing technology.
Thus all of the existing occupations enumerated/@will need to change their way of work.
There will be a need of greater skills for openagioln some cases like the Eco Kiln, local rural
population can be trained for operation creatirmglgobs also, albeit in a greener way.

Role of firemen in the brick sector

Firemen play a very significant role in the bricklustry. Table 8 shows that if the existing
brick industry is shifted to the VSBK model, thefirémen” is the only occupation which
requires training for the shift from traditional goeen. India being the second largest producer of
bricks in the world also consumes around 25-30ieniltonnes of coal every year. Most of the
brick kilns in the present times depend on thedfismal as the principal fuel for firing, moreover
the situation will remain more or less same in twoeing years too. In India, the use of
alternative fuels i.e. gas or high speed diesekdu# seem to be a possible option due to the
reasons such as: India does not have adequateaesdrnatural gas, the use of any other fuels
compared to coal are costly, majority of the beckerprises are small and do not have access to
alternate technologies and brick firing technolsgising alternate fuels are not suitable for small
brick producers due to high capital cost of the esaihus brick firing in coming years in India
and the neighboring sub-continents will be depeanpdin coal and on the existing technologies
with demonstration of alternate technologies ircield areas.

Present status of firemen in India

The presence of firemen in India is mostly confibedJttar Pradesh especially in the areas
of Pratapgarh, Rai Bareilly, Varanasi, Allahabagl élany of them migrate to the neighboring
states such as: Punjab, Haryana, Bihar and someeto Nepal and Bangladesh. There are other
states too such as: Gujarat, Assam, Meghalaya amibegs where the firemen may be found,
however skills of these firemen are not properlyadeped and they do not match the quality of
the firemen from UP and neighbouring areas. Thasnien from UP are the most sought after for
brick firing because of the reasons such as: Qualit service provided. In technical and
operating terms they provide the most number of£Ihabricks ensuring enhanced profitability,
the firemen from UP move far off places as a raby do not absent or go out of site. This is an
important aspect since firing in brick kilns is@ntinuous process and the presence of the person
responsible is crucial. Entrepreneurs are aversenigoy local firemen since they often become
absent from work due to holidays and personal reasdhe firemen from UP are most
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experienced and have the capability to deal withblegms that come in firing on a day to day
basis and they have a mentality of providing senand are proactive in approaching their
clients.

Impact on skills needs change and skills provision

Any technological change in the brick sector wil driven by the business and not actors,
the drivers of change are depicted below and wbeldriven by entrepreneurs:

= With the recent trends, and the future predictionss predicted that change in the brick
sector will be in the following areas: Increasedoaation in the entire aspects of brick
production with special interest in green brickqurction and firing, Use of alternate fuels
other than coal and Introduction of new firing teclogies.

= Consequently a more scientific and industrial retwill come into force in brick firing.
Therefore for firemen, the number of jobs will dease with an increased skills requirement.
The knowledge of firing bricks will slowly move t@rds a more traditional knowledge to a
scientific basis. Examples of the same can be $eemugh the new technologies being
increasingly adopted by new entrepreneurs. VSBKeimg accepted across the sector as
major alternate in brick making. Large industrieg.eWeinburger (the largest brick
manufacturer in the world) have already startedipcton using VSBK technology.

= Over the period of time the brick making sector whserve: Creation of a new profession
(brick kiln operators) as per tradition with ceranfiring, improved skill development in
firemen and supervisors in non-UP areas and upatoadof existing knowledge into a more
technical based for existing firemen bases e.g. UP.

Gaps identified in firing profession in India

India is seen as the next ‘big player’ in termsttwd available human resource but major
problem is the proper planning in terms of capabitifding of more and more personnel to take
up different skill based jobs. Firing being one agpahose requiring skill bases, there is very
limited opportunity available for the individualstérested to join the sector. It has also been
learnt by facilitating the VSBK in the northern regs as well as other regions of the country that
there is a huge in terms of a professional appre@aebng the firemen across the country, there
are gaps that exist in formal knowledge and waykrmpans of transmitting the same to young
people willing to take up the profession as a sewfcincome. Although there is a large number
of unemployed youth to take up this professiony thaffer from lack of knowledge and absence
of any proper formal education system or vocatidrahing programmes.

Skill need

Taking lead from what is mentioned above one ofittiediate concern area is to change
the mindset from “brick kiln firing” to a “Brick Rint Operation”. Change from the mentality of
“firemen” to “Kiln operator”. This is possible ar@hn be done through extensive awareness and
training programs. Recognition of “Brick Kiln Opéian” as a formal or vocational course
curriculum is another area that needs to be gingoitance to promote a certified course for the
individuals who are willing to take up this jobitlation of a formal education system for “Brick
Plant Operation” through Rural Institutes, Indwdtiiraining Institutes (ITIs) could be another
possibility in the same lines. Development of timgnmanuals, course curriculums, and reference
materials will be required to meet the above mewtiboptions. For improving the existing skill
short term courses and on work/job training coddlvery fruitful mechanism. These courses or
training programme can be conducted by ITIls or NG&sther, the Ministry of Micro Small and
Medium Enterprise (MSME) must provide adequate rembf incubation centres in the
proximity of the brick kiln clusters.
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4.

Conclusions

4.1

This project was commissioned to NISTADS undergpensorship of the ILO to identify
major challenges and priorities related to clinatange and environmental degradation and the
subsequent greening policies and strategies tdéeceegreen job environment in India. The study
is part of a major programme on “green jobs” by Jlu@der which 23 countries are participating.
NISTADS undertook this short study to explore ptitdrof green occupations/jobs in India. We
collected relevant information and data for thedgtuwhrough (i) meeting with several
stakeholders which included, Ministries, trade wusio academia, industry and NGOs;
(if) brainstorming workshop/conference on greennecoy to understand current scenario on
emerging areas related to green technology/ocausatind (iii) Case Studies.

The subject of green jobs is at a nascent stagsu#fidient literature is not available except
a few reports. So, it was understood that by thanimg of “green jobs” is about a job being
“green and decent”. According to the recent reportjreen jobs all the existing occupations in
the world fall in the matrix of four quadrants vgreen and decent; decent but not green; green
but not decent and neither green nor decent. Thela@nent model based on “green economy”
can only sustain if all the jobs converge to “graed decent” occupations.

Main “greening” shifts in economies and labour markets

India is facing the challenge of rapid economicedepment and at the same time obliged to
the international commitments towards the climditenge and environmental issues. The balance
can only be maintained if fossil fuel based econdmeyshifted substantially to the “green
economy”. The following are the key issues ideatift*

» |India is basically an agrarian economy with morantt®0 per cent of working population
engaged in agriculture without vocation skill otdve primary/secondary level of education.
The yield of crop is also primarily dependent omsmon.

= A decline of technical/scientific education systesguires a massive expansion of human
resources in technical education. The process péresion is already started with the up-
gradation of 500 ITIs into centres of excellenceK{f; 15 new Indian Institutes of technology
(IITs) and 20 world class universities. Besidesygie technical education has taken a several
fold growth after the process of economic reforms.

= A severe problem of trained manpower at all lewelshe industry. According to Annual
Survey of Industries, 86 per cent of the manpowarriorganized (which comprises most of
MSME sector). This puts India into a very difficsituation as for as the skill set of workers
is concerned.

= A trade-off between development and environmerggsiired.

= Several initiatives related to green economy aseusised in the 1Plan. The major being
National Action Plan on Climate Changéhich have set of eight missions to develop this
“green restructuring” of the nation. A complicatedtwork of several stakeholders which
includes, Ministries, Departments, Academia, Induahd NGOs to work together.

¥ Report of the Working Group on Skill Developmentdraining set up for preparation of XI plan,
Government of India, Planning Commission, New Delhi
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Skills implications and development

4.2.1 Anticipation and identification of skill needs

= Since the phenomenon of green economy is stilisaincubation stage, very little progress
has been made in identifying skill needs. It is saitprising that there are hardly any skill
responses in different sectors of the economy.

= There are more than 4,650 vocational training tutss (among them nearly 500 ITIs) in
India providing training in several areas of skillenanpower. Out of nine of their
programmes, not a single one is devoted to thengesdnology area.

= 71 million youngsters will enter the working-agepptation in India due to shortage of
skilled people and the talent deficit is alreadymparing the growth prospects of
manufacturing and services sectors.

= The major segments in vocational education anditrgibusiness in India include the IT
education and training, manufacturing (various @raelated to Industrial Training Institutes
(ITls)) and hospitality management. Most of empleyptingenerated in these sectors fit into
the “green jobs” area.

» The massive expansion in the form of capacity lngids required as the part of the eight
national missions. It has been already understbadl implementing the National Solar
Mission itself require participation from the sealerstakeholders (See the network
diagramme Figure 10).

4.2.2 Response policies and programmes
Following programmes/policies are in place:

= Eight national missions under NAPCC towards thegreconomy.

= Twenty initiatives taken recently by Ministry of Hronment and Forests towards the
sustainable development and green economy (Table 3)

= A thirteen point action plan given in the"LPlan for Employment in Unorganized Sector,
most of the employment being generated in the gaspect of the economy.

= Directorate General of Employment and Training (B3Ehas initiated several initiatives in
skill development through 500 ITIs spread overdbentry.

» The 11th Five Year Plan report proposed skill depelent based on Modular employable
skills (MES). The target groups of the model aressleeducated/out of school
youth/unemployed/ persons without employable skil®rkers who have acquired skills
informally and ITIs graduates.

4.2.3 Effective delivery mechanisms

Government of India has formulated several congratgrammes and National Action Plan
to ensure effective delivery mechanism at natidenadl. The objectives of these are to integrate
strategies for achieving key goals in the contéxdimate change and environmental degradation
on long term basis. Some of the multi-facets pnognas are as:

1. National Missions form the core of the National Action Plan, repr@gg multi-pronged,
long term and integrate strategies for achievingdaals in the context of climate change and
environmental degradation:

= National Solar Mission,
= National Mission on Enhanced Energy Efficiency,
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3.

National Mission on Sustainable Habitat

National Water Mission

National Mission for Sustaining the Himalayan Egstsm,
National Mission for a Green India

National Mission for Sustainable Agriculture and

National Mission on Strategic Knowledge for Clim&teange.

National Rural Employment Guarantee Act(NREGA) is an Indian job guarantee scheme,
enacted by legislation on 25 Aug. 2005. The scheraeides a legal guarantee for one
hundred days of employment in every financial yeaadult members of any rural household
willing to do public work-related unskilled manuabrk at the statutory minimum wage of
Rs.60 per day. The Central government outlay foes® is Rs. 39,100 crores (approx. US$8
billion) in FY 2009-10. Keeping in view that mogtskilled workers at the grassroots level
work in primarily “green occupations”, this scheiras a massive implication.

National Knowledge Commission

School education

Under the Scheme for Universal Access and Quatitthe Secondary Stage, 6,000 high
guality Model Schools are being set up, with asieane school in each Block. The first
stream will consist of 2,500 public funded scha@®00 in KVs and 500 in NVs template)
in the Educationally Backward Blocks which haveigndicant SC, ST, OBC and minority
population. The second stream of about 2,500 sshwolld be set up through Public Private
Partnership in other Blocks with emphasis on ggugcal, demographic, gender and social
equity. Modalities for the remaining 1,000 schduds'e yet not been finalized.

Vocational Education and Training (VET)

For expansion, redesign and quality enhancemeWEdfin the country a three tier structure
has been constituted in July 2008 under the NatiSkal Development Mission (NSDM)
consisting of:

a) National Council on Skill Development: The ftions of the Council under the Prime
Minister would be to lay down policy objectivesiadegies, financing and a governance
model to promote skill development.

b) National Skill Development Coordination Boafdite Board will enumerate strategies
to implement decisions of the Prime Ministers NadiloCouncil on Skill Development.
It would develop operational guidelines and indinns for meeting larger objectives
of skill development needs of the country and atsdce appropriate practical solutions
and strategies to be adopted by the Union and Giaternments.

¢) National Skill Development Corporation: It wilevelop a system of institutionalizing
measures to this end.

Higher and technical education

To expand capacity and improve quality of higharaation, the Government has sanctioned
the setting up of 15 new Central Universities adchiéw Universities based on world-class
standards.

The Government is in the process of setting uptdigtian Institutes of Technology (1ITs),

ten National Institutes of Technology (NIT), 20 ial Institutes of Information Technology

(IITs) as far as possible in the Public-Privatetiarship mode, three Indian Institutes of
Science Education and Research (IISERs), sevearindstitutes of Management (IIMs) and
two Schools of Planning and Architecture (SPA).
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= The Committee for Rejuvenation and Renovation gfhdir Education has been set up for the
review of UGC/AICTE.

= The Science and Engineering Research Board Bill82B8s been introduced in the
Parliament.

= The National Mission on Education through Informatiand Communication Technology
(ICT) has been launched to leverage the potentidC® in the teaching learning process
with an aim to enhance the GER in Higher Educaliprb percentage points by the end of
the XI Plan. Under this Mission 20,000 institutionfsHigher Education and nearly 10,000
University Departments will be provided connectiyibeginning with a minimum of 5 Mbps
for each one of them. The Central Government walarb75 per cent of the connectivity
charges for 5 years, even for institutions not bgiag to it. The estimated cost of the
Mission is Rs. 4612 crore.
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5.

Recommendations

5.1 Policy recommendations

5.2

1. There are several ministries and departmentkimgpmutually exclusively on the issues of

green economy. For example Ministry of Labour, whould be in forefront of the “green
jobs” mission have just ventured into the procdggr@en occupations. Similarly, Ministry of
Human Resources is participating in National Shlesion. There is a requirement of a
single umbrella Ministry/Department (e.g. MinisbyEnergy) under which all other
ministries/departments related to “Greening Ecoriomgort. Since most of the ministries are
working independently so, there is a heed for airation among different such ministries
and organization.

. Trade unions are aware of consequence of “gre@enomy”; but they have a vague

understanding of “green jobs”. During the interatwith one such trade unionist, it was
observed that their understanding about greenv@issimited to information technology
related occupations. Therefore educating tradenisi®is necessary as they are the better
channels to convince the labour engaged in orgdrseetors.

. A green job audit may be carried out in eaclustry and department. The identified green

job holders may be recognized by some code (iemrguniform). This will immediately kick
start the culture of green jobs in every segmefmmarkets.

. To start with all the jobs in Public sector/Rufunded institutions may be classified into the

four quadrant system as discussed in the firsttehapurther the effort (funding) required to
shift one job to “green and decent” category magdienated on priority basis; and target the
shift in next plan period (2012-2017)

. In some cases it was observed that the ownéersnanagers of industry with their

prepossessed mindset fail to realize the bendfitseaclean technologies. In such cases it
would be useful to initiate some organized awaredeive along with training programmes.

. Strict administrative steps towards establighind enforcing standards could be essential to

force unwilling entrepreneurs to adapt green telduies.

. Providing incentive through appropriate pricstategy could be a way for the market to

respond in favour of a green economy.

. In social sectors like health and sanitatiomauld be essential to first generate awareness

among the masses. For that selecting and traiooc®j people as motivators would be
essential.

Recommendations for education and training

India is a country with largest youngest populatiorthe world, comprises nearly 24 per

cent population in the age group 5-14 years a2@@fi population. Most of this population is
deprived of schooling and other vocational skilledio lack of proper resources. It needs
comprehensive strategy to bring all the populatmischool and to improve their skill through
vocational training. Since India has a large nekwairITls spread over the country. So to meet
the future challenges regarding environment pritecand adaptable to green jobs related
occupations, India needs:

Restructuring of syllabi and curriculum of ITIs apdlytechnics to suit the green economy,
as presently there is hardly any course or prograummihe subject

Identification of emerging requirements of trainjpgytaining to green occupations
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5.3

» Improving effectiveness, efficiency and relevantaaning

= Emphasizing skill development in unorganized sea®more than 23 per cent of the male
and 40 per cent of female population in unorganigedtor is below primary level. The
combined figure for below secondary is still mol&ming as more than 83.5 per cent of the
workers fall in this category. This situation istrexnely disturbing as the vocational skill
development programmes start after secondary level

= Again same situation prevails at higher level eagiing and technology institutions as there
is no comprehensive programme/curriculum on greehrtologies, except few initiatives by
some IITs and TERI. It would be imperative to eBsibnew units/department/faculties at
higher technical institution preferably compulsory

» Training of Instructors / Trainers in the new epuiment.
= Facilities for lifelong learning

= In several sectors in the economy in the absendermial training programmes people have
developed informal on-site training initiatives.€8e people now have on hand experience of
newly adapted green technologies. Their knowledgkexperience can be very useful for the
nation. Establishment of formal training programnigsnecessary with a mechanism to
accommodate these personnel.

» While several institutions have already began oftershort term courses on green
architecture, it is important to include these eesrin the syllabi of formal architecture
courses.

Recommendations for further research and data collection

To address issues of skill development needs asgriated policy framework for the
existing traditional knowledge in conjunction wistakeholders across different ministries, the
private and NGO sectors. Ministry of Labour couleld nodal agency however; expertise from
International Organizations could be invited. Thiay future course of action and strategies to
stimulate training for the unorganized sector intipalar. Moreover, short term courses in ITls
and vocational institutions for school drop-outsjorganized sector workers should be
introduced. This will be helpful to provide faaéis for the life-long learning and continuous up-
gradation of skills. To ensure quality of traini8gate Governments who have administrative
control of the ITIs should take necessary meastmestarting courses. Therefore, to identify
niche areas in green economy the Government oflndist review the syllabi to meet local
environment needs in consultation with the stateegaments. Further, comprehensive research
is required to study the impact of green jobs arirenment and climate.

As discussed, no formal data and information islabk in India so relevant data may be
collected by sample survey only. Sample surveyeiohd the scope of the present study due to
the paucity of time. However, data may be in thatteced form with the various concerned
institutions and organizations. Since, there iscommmon platform for integrated date but In
future empirical data may be available.
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