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About this Manual

This series of manuals have been developed by ASSIST under Project INSPIRE, a CertUP initiative
implemented by ASSIST and supported by Stellantis. The project aims to bridge the skills gap
in India’s rapidly evolving automotive sector. Project INSPIRE focuses on building future-ready
talent by equipping youth with technical expertise, supplementary skills, job readiness, and
life skills.

Sustainable Development Goals*
QUALITY DEGENT WORK AND REDUCED PARTNERSHIPS
EDUCATION ECONOMIC GROWTH 10 INEQUALITIES 17 FOR THE GOALS

Through its planned actions, . /‘/ a
this project aims to contribute “'
to the following SDGs.
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*Sustainable Development Goals are a collection of 17 global goals set by the United Nations in 2015
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ABOUT THE PROJECT
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Building a Future-Ready Workforce

India’s automotive industry is undergoing a significant transformation driven by
advancements in automation, electrification, and sustainable mobility. The transition
toward electric vehicles (EVs) and smart manufacturing has increased demand
for skilled professionals in areas like mechatronics, robotics, and EV technologies.
However, students from polytechnics and Industrial Training Institutes (ITls) often
face a considerable skills gap that limits their ability to meet these emerging industry
requirements.

Project INSPIRE, supported by Stellantis in collaboration with ASSIST, is designed to
address this challenge. The initiative offers practical, hands-on training in relevant
technologies and systems, helping students acquire the technical competencies
needed to thrive in a rapidly evolving sector. A key component of the program is the
training of trainers, ensuring educators are equipped to deliver high-quality instruction
and effectively pass on their knowledge to the next generation of professionals.

In addition to technical training, the project includes comprehensive training in
supplementary skills such as green practices, health and safety, and life skills. These
areas are essential for fostering workplace readiness, sustainability awareness, and
overall student development.

The project also promotes workforce preparedness through industry internships,
apprenticeships,andjob placementopportunities. These efforts help students transition
smoothly into the workplace and contribute to India’s expanding mobility ecosystem.
Furthermore, Project INSPIRE plays a pivotal role in advancing environmental goals
by encouraging the use of green technologies and sustainable practices across the
automotive sector.

By aligning education with real-world demands, Project INSPIRE enhances employability

while supporting India’s vision of a future-ready, greener, and smarter mobility
landscape.
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FOREWORD

India’s mobility sector is on the cusp of a defining shift. With the rise of electrification,
smart manufacturing, and automation, the future of the automotive industry
demands a workforce that is not only technically skilled but also agile, adaptive, and
sustainability-conscious.

Project INSPIRE was envisioned to respond to this evolving landscape. Backed by the
commitment of Stellantis and implemented in partnership with ASSIST, the initiative
provides more than just training—it builds capability, confidence, and career readiness
among students from polytechnics and ITIs. Through structured learning, exposure to
emerging technologies, and a focus on supplementary skills, this program offers a
well-rounded platform for learners to become industry-ready professionals.

What makes Project INSPIRE truly meaningful is its focus on diversity, equity, and
inclusion for long-term impact ranging from empowering educators and strengthening
institutional ecosystems to promoting sustainability. Each manual developed under
this program reflects that commitment: practical, relevant, and forward-thinking.

We are proud to present this manual as a step towards shaping the workforce equipped
for the challenges and opportunities of tomorrow. May it serve as both a guide and an
inspiration for learners embarking on their professional journey.

Mr. Karunakaran Kalinathan
Country Director
Asia Society for Social Improvement and Sustainable Transformation
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ABOUT THE MANUALS

The manuals developed under Project Inspire are designed to support students from
polytechnics and ITls in acquiring industry-relevant skills through structured, modular
learning. The series includes Technical Skills Manual with specialized tracks in Electric
Vehicle Technologies, Advanced Mechatronics & Robotics, acimed at building strong
technical foundations. Complementing this, the Supplementary Skills Manual covers
key areas such as Green Skills and Health & Safety, fostering awareness of sustainability
and workplace preparedness.

To further enhance students’ employability and personal development, the project
also offers a Job Readiness Manual and a Life Skills Manual, focused on soft skills,
communication, and professional behavior. A dedicated Women in TVET Handbook
encourages gender inclusion by providing targeted guidance and inspiration for young
women entering technical fields. Together, these manuals form a holistic learning toolkit
to prepare a future-ready and inclusive workforce for India’s mobility sector.
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INTRODUCTION TO GREEN SKILLS

1. What are Green Skills?

Green skills refer to the knowledge, abilities, values, and attitudes required to support
a sustainable and resource-efficient society. These skills enable individuals to
contribute to environmental conservation, climate change mitigation, and sustainable
development.

Green skills are needed across all industries, from construction and manufacturing
to agriculture, energy, and transportation. As countries and businesses commit to
reducing carbon emissions and promoting sustainability, green skills are becoming
essential for employment in both traditional and emerging job markets.

2. Types of Green Skills

Green Skills for
New Occupation

Way of Approach
» Generic Skills

- Generic Technology /

. N
/

Enhancing Green .
Skills for Existing \ ‘ Green Mindset

Occupation

Green skills can be categorized into two main types:

1. Technical Green Skills — Specific skills related to green technologies and sustainable
practices. Examples include:

* Installation and maintenance of solar panels and wind turbines.

* Waste management and recycling expertise.

* Energy-efficient building design and green construction methods.
* Organic farming and water-efficient irrigation techniques.
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2. Generic Green Skills — General skills that apply across different sectors. Examples
include:

® Eco-conscious decision-making in daily operations.

* Life Cycle Assessment (LCA) for evaluating environmental impact.
® Pollution prevention and sustainable resource management.

* Environmental policy awareness and compliance with regulations.

3. Why are Green Skills Important?

The transition to a sustainable future depends on equipping workers with green skills
that promote eco-friendly production, energy conservation, and waste reduction.

ﬂ Addressing Climate Change
®* Human activities, including industrialization, transportation, and
agriculture, contribute to rising carbon emissions and global warming.

* Green skills help industries transition to renewable energy sources and
adopt low-carbon technologies.

®* Green skills align with the United Nations Sustainable Development

@ Goals (SDGs), particularly:

Goal 7: Affordable and clean energy.

& Goal 9: Sustainable industry, innovation, and infrastructure.

f% Promoting Sustainable Development

Goal 11: Sustainable cities and communities.

13 i
Goal 13: Climate action.

®* Encouraging the responsible use of natural resources ensures economic
growth without compromising future generations.

@ Increasing Employment Opportunities
®* The green economy is growing rapidly, creating millions of new jobs

in sectors such as renewable energy, energy efficiency, and green
construction.

* Workers trained in green skills will have higher employability and career
stability.

* Digital transformation and automation are reshaping industries, with
green technology skills becoming more valuable than ever.

Reducing Environmental Impact
®* Companies and individuals can reduce waste, pollution, and energy
consumption through sustainable practices.

® Businesses adopting green initiatives can save costs through energy-
efficient systems, water conservation, and circular economy practices.
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4. The Role of TVET in the Green Economy

What s TVET?

Technical and Vocational Education and Training (TVET) provides skills-based education
that prepares students for specific careers in various industries.

With the growing demand for green jobs, TVET institutions must integrate sustainability-
focused training programs to equip students with green skills required in modern
workplaces.

How TVET Can Contribute to a Green Economy

coo Green Curriculum Development
* Incorporating climate change, energy conservation, and environmental
8%% management into TVET courses.
* Training students in green building construction, sustainable agriculture,
and renewable energy systems.

Industry Collaboration

® Partnering with businesses to provide hands-on training in eco-friendly
technologies.

* Aligning TVET programs with industry needs for green-certified
professionals.

Hands-On Training and Internships

* Offering real-world experience in green sectors through on-the-job
training (OJT).

®* Equipping students with skills in energy efficiency audits, waste
management, and pollution control.

Encouraging Entrepreneurship in Green Businesses
Qg ® Supporting TVET graduates in starting eco-friendly businesses.
* Teaching sustainable product design and circular economy principles.

Benefits of TVET in the Green Economy

v
v
v
v

Ensures that students learn practical green skills relevant to industries.
Prepares the workforce for sustainable development and climate action goals.
Reduces skills gaps in green sectors, ensuring a skilled and employable workforce.

Helps businesses comply with environmental laws and policies.
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5. Green Jobs and Career Opportunities
What Are Green Jobs?

Green jobs are careers that:

® Reduce negative environmental impact and promote sustainability.
® Contribute to energy efficiency, waste reduction, and conservation.

® Support renewable energy adoption and environmental protection.

Industries with Growing Green Job Opportunities

Renewable Energy

(% * Solar Panel Installer
L]

Wind Turbine Technician
* Biofuel Production Specialist

E Energy Efficiency & Sustainable Construction
!_! ® Green Building Consultant

* Energy Auditor
®* Smart Grid Engineer

Sustainable Agriculture & Food Production

Fgn Fpn AN

O ® Organic Farming Expert
(?—_c?_—-%; ®* Hydroponics and Vertical Farming Specialist
* Climate-Resilient Crop Scientist

Eco-Friendly Manufacturing
21 ® Sustainable Product Designer

. .
= g * Waste Management Engineer

® Carbon Footprint Analyst

oW Wy

Sustainable Transportation

® Electric Vehicle Technician
® Public Transit Planner

® Alternative Fuel Researcher

Case Study: Green Jobs in Action

* Germany's Renewable Energy Sector: Created 300,000+ jobs in wind, solar, and
bioenergy.

* India’s National Electric Mobility Plan: Generating millions of EV-related jobs by
2030.

* Circular Economy Startups: Companies like Patagonia (sustainable fashion) and
Tesla (clean energy cars) lead in green job creation.
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6. Green Mindset and Sustainable Practices

A green mindset involves making conscious choices to reduce environmental impact
and adopt sustainable habits.

How to Develop a Green Mindset?

Rl 5] Adopt Sustainable Consumption Habits
Sy ol ° Choose energy-efficient appliances and LED lighting.
I© :|Zl‘ ®* Reduce single-use plastics by switching to reusable alternatives.
* Support eco-friendly brands that use sustainable packaging and
production methods.

@ Reduce, Reuse, and Recycle (3Rs)
B ®* Reduce waste by avoiding unnecessary packaging.
@ <§ ®* Reuse materials like glass jars, cloth bags, and old furniture.
® Recycle plastics, metals, and paper to minimize landfill waste.

Energy and Water Conservation
* Turn off electrical appliances when not in use.
* Install water-efficient fixtures and rainwater harvesting systems.

: ® Use public transportation, cycling, or walking to reduce carbon footprint.
— Support Green Businesses and Policies

= S ®* Choose companies that prioritize sustainable practices.

E Y|o ®* Advocate for environmentally friendly policies in workplaces and

communities.

Case Study: Green Jobs in Action

* Scandinavian Countries: Sweden, Norway, and Denmark lead in zero-waste
initiatives and renewable energy use.

* Corporate Sustainability: Companies like Google and Apple run on 100% renewable
energy and promote eco-friendly workspaces.

= )
Green skills are essential for the future workforce, ensuring a sustainable economy
while protecting the environment. Through TVET programs, hands-on training, and
industry collaboration, individuals can adapt green skills that lead to employment

opportunities in renewable energy, sustainable manufacturing, agriculture, and
green construction.

By fostering a green mindset and making sustainable choices, individuals can
contribute to climate change solutions, resource conservation, and economic
development.

- J
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UNDERSTANDING THE

GREENING PROCESS

The greening process refers to the transition towards sustainable and environmentally
responsible practices in industries, businesses, and everyday life. It involves the adoption
of green technologies, eco-friendly materials, and sustainable policies to reduce
negative environmental impact while ensuring long-term economic and social benefits.

This topic provides a detailed exploration of how green skills contribute to sustainability,
therole of industries in greening, and the importance of transitioning to a green economy.

The greening process does not have any set of hard and fast rules.

Greening is regarded as a process of adapting knowledge and practices
with the aim of aligning them with the overall concept of sustainability.

Greening entails energy, water and waste management as an essential
entry level but also extends to purchasing, food services and even human
resources policies.

Greening is also economically connected as most greening initiatives have
financial implications with a positive return on investments.

Reducing
energy and
resource
intensity

Reducing
and recycling
waste

Eco-efficiency

1. Transitioning to a Green Economy

A green economy is an economic system that aims to reduce environmental risks and
ecological scarcities while improving human well-being and social equity. This transition
requires a shift from traditional economic models that rely on fossil fuels and resource-
intensive industries to sustainable practices that prioritize renewable energy, energy
efficiency, and circular economies.
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Key Features of a Green Economy

Sustainable Production and Consumption

* Promoting eco-friendly manufacturing techniques.

* Reducing waste generation through recycling and reusing materials.
* Encouraging responsible consumption habits.

Low-Carbon Solutions

* Replacing coal and petroleum with solar, wind, and biofuels.

* Implementing carbon capture technologies in industries.

* Encouraging energy efficiency in homes, businesses, and public spaces.

Environmental Protection and Resource Conservation

* Implementing policies to conserve forests, water, and biodiversity.

® Reducing air, water, and land pollution.

® Using sustainable agricultural techniques to protect soil and reduce
chemical usage.

Green Employment and Economic Growth

® Creating millions of jobs in renewable energy, sustainable construction,
and eco-friendly manufacturing.

* Providing training in green skills for workforce development.

® Supporting entrepreneurs and businesses in sustainable industries.

Challenges in Transitioning to a Green Economy

High initial costs of green technologies.

Resistance to change from industries reliant on fossil fuels.

Lack of public awareness and education on sustainability.

Need for government policies and incentives to support green businesses.

How Green Skills Drive the Transition

* Training workers in solar and wind energy installation.
* Promoting eco-friendly building techniques.
®* Teaching businesses to adopt sustainable practices.
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2. Life Cycle Analysis (LCA) for Sustainability

Life Cycle Analysis (LCA) is a method used to assess the environmental impact of a
product, service, or process throughout its entire life cycle. It helps identify areas where
resource use and emissions can be minimized, making it a key tool in sustainability
planning.

Raw materials ___Manufacturing

&5

Disposal S Packagin
p |]U[| g ging

N7/

Eégw_—gg

Use Distribution

Stages of Life Cycle Analysis

e Raw Material Extraction
m% * Identifying the impact of sourcing materials like metals, wood, and fossil
e o fuels.
* Evaluating the sustainability of mining, deforestation, and agricultural
production.

Transportation and Distribution
3 ®* Measuring energy consumption, water usage, and emissions.
® Assessing waste production and pollution.

Manufacturing and Production

® Calculating the carbon footprint of moving raw materials and finished
products.

* Using low-carbon transportation options like electric vehicles.

Usage Phase
* Assessing the energy efficiency of appliances and products.
®* Encouraging consumers to use resources responsibly.

at™  End-of-Life Disposal
® Recycling and reusing materials instead of sending them to landfills.
””u * Encouraging composting and biodegradable packaging.
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Benefits of Life Cycle Analysis

\/ Helps industries identify areas for improvement.
\/ Reduces waste and inefficiencies.

‘/ Supports better decision-making for sustainable production.

Case Study: Life Cycle Analysis in Action

* Automotive Industry: Evaluating the impact of electric vs. gasoline cars.
® Construction: Choosing sustainable building materials over traditional ones.
® Electronics: Designing long-lasting and recyclable gadgets.

3. Waste Reduction and Circular Economy

A circular economy is a system that eliminates waste and maximizes resource efficiency
by keeping materials in use for as long as possible. Unlike the linear economy (Take -
Make — Dispose), the circular economy follows a closed-loop system that focuses on
recycling, reusing, and repurposing materials.

Principles of a Circular Economy

Design for Sustainability
® Creating durable, repairable, and recyclable products.
* Reducing plastic packaging and promoting biodegradable materials.

Recycling and Upcycling
* Recovering valuable metals from electronic waste.
® Turning plastic waste into reusable products.

Waste Reduction Strategies
@ @ * Encouraging composting of organic waste.

* Implementing zero-waste policies in businesses.

Benefits of a Circular Economy

\/ Reduces waste in landfills.
\/ Lowers carbon emissions from manufacturing.

‘/ Conserves natural resources like water and minerals.

Case Study: Green Jobs in Action

* IKEA’s Furniture Recycling Program: Customers return old furniture for resale.
* Adidas’ Recycled Shoes: Made from ocean plastic waste.
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4. Green Innovations in Various Sectors

Green innovations use technology and sustainable methods to reduce environmental
impact while maintaining economic growth.

Sustainable Construction

* Green Buildings with energy-efficient insulation and smart lighting.

* Eco-friendly materials like bamboo, recycled concrete, and hempcrete.
* Rainwater harvesting and water recycling systems.

O Renewable Energy Technologies

.+ * Solar and wind farms replacing coal power plants.
* Hydropower dams and biofuel production.
* Battery storage for renewable energy.

@ Waste Management and Recycling

,_1::_,@ * E-waste recycling for recovering metals like lithium and copper.
®* Composting food waste to create organic fertilizer.

* Turning plastic waste into fuel or reusable materials.

.G’@_‘a- Smart Technologies for Sustainability
®* Smart agriculture using loT sensors to optimize water use.

m * Al-based energy management in industries to cut waste.
* Smart transportation systems to reduce traffic emissions.

5. How Green Skills Support the Future Workforce

To effectively integrate green skills, training programs must:

1. Include hands-on learning — Practical training in sustainable technologies.

2. Promote cross-disciplinary knowledge — Combining engineering, environmental
science, and business.

3. Ensure upskilling & reskilling - Continuous learning through workshops and
certifications.

4. Encourage policy engagement — Educating workers on sustainability regulations.

= )
Understanding the greening process is essential for preparing future-ready
professionals who can drive sustainability in their respective industries. By
incorporating green economy principles, life cycle analysis, circular economy

concepts, and green innovations, TVET students will develop the skills needed to
contribute to a low-carbon, resource-efficient future.

- J




GREEN SKILLS IN KEY SECTORS

Green skills are applicable across various industries, ensuring a sustainable economy
thatprioritizesenvironmentalresponsibility, energy efficiency,andresource conservation.
This topic explores how different industries integrate green technologies, sustainable
practices, and eco-friendly solutions to minimize environmental impact while ensuring
economic growth.

1. Green Skills in the Automotive and Manufacturing Sector

The automotive and manufacturing industries are rapidly shifting towards eco-friendly
production due to the rising concerns over carbon emissions, waste generation, and
energy consumption.

Key Green Skills in Automotive and Manufacturing

Understanding Electric Vehicles (EVs) and Hybrid Technologies

* Knowledge of EV components like battery systems, electric motors, and regenerative
braking.

* Ability to install, repair, and maintain EV charging stations.

* Understanding of energy efficiency in automobile design.

Sustainable Manufacturing Techniques

* Lean manufacturing to minimize material wastage and improve energy efficiency.
* Use of recycled and biodegradable materials in production.

* Implementation of carbon-neutral manufacturing processes.

Waste Management and Pollution Control

* Recycling metal scraps, plastic parts, and used oil.

* Proper disposal of hazardous materials like battery acids and industrial solvents.
® Adoption of water conservation and filtration systems in factories.
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Energy-Efficient Production Practices

® Using solar and wind energy for factory operations.
* Adoption of automated energy monitoring systems.
®* Reducing greenhouse gas emissions through fuel-efficient processes.

Case Study: Green Manufacturing in the Automotive Sector

* Tesla’'s Gigafactories use renewable energy sources to power production.

®* BMW:'s i-Series incorporates recycled materials and low-carbon manufacturing.
2. Renewable Energy and Energy Efficiency

The transition to renewable energy is crucial for reducing dependence on fossil fuels and
cutting down carbon emissions. The development of solar, wind, hydro, and bioenergy
systems requires skilled professionals trained in green energy technologies.

WIND POWER

SMART GRID

BIO ENERGY

Key Green Skills in Renewable Energy

Solar Power Installation and Maintenance

* Designing and installing photovoltaic (PV) solar panels.

* Understanding solar inverters, battery storage, and grid integration.
®* Repair and troubleshooting of solar energy systems.

Wind Energy Systems

* Assembling and maintaining wind turbines.

® Conducting aerodynamic efficiency tests.

® Assessing wind resources for optimal placement of wind farms.
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Hydropower and Bioenergy

® Understanding hydroelectric dam mechanics and water flow management.
® Processing biogas and biomass energy for electricity generation.

* Implementing waste-to-energy conversion techniques.

Energy Efficiency in Industrial and Residential Settings

* Smart grid technology for efficient electricity distribution.

* Use of energy-efficient appliances and LED lighting.

* Design and implementation of building insulation for energy conservation.

Case Study: Green Manufacturing in the Automotive Sector

* India’s National Solar Mission aims to produce 450 GW of solar power by 2030.
®* Germany’s Energiewende policy promotes 100% renewable energy transition.

3. Sustainable Construction and Green Buildings

The construction industry significantly impacts the environment through high energy
consumption, material waste, and carbon emissions. Sustainable construction
integrates eco-friendly building materials, energy-efficient designs, and green
certification standards.

Key Green Skills in Construction and Architecture

GREEN
BUILDING Materials

Green Building Design

* Incorporating passive solar heating and cooling.

* Designing energy-efficient ventilation and lighting systems.
* Implementing smart home automation for sustainability.
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Eco-Friendly Materials and Techniques

* Using bamboo, reclaimed wood, and recycled concrete.

® Adoption of modular construction to reduce waste.

* Installing rainwater harvesting and greywater recycling systems.

Building Certification and Compliance

* Understanding LEED (Leadership in Energy and Environmental Design) standards.
* Knowledge of Building Energy Codes and Green Construction Guidelines.

* Ensuring low-carbon footprints in construction projects.

Case Study: Green Buildings Around the World

* The Edge, Amsterdam: The world’s most sustainable office building with energy-
efficient smart systems.
* Indira Paryavaran Bhawan, India: Uses zero net energy building technology.

4. Eco-Friendly Practices in Transportation

Transportation contributes to global carbon emissions through fuel combustion.
Sustainable transport solutions aim to reduce pollution, enhance fuel efficiency, and
promote public transit alternatives.

Key Green Skills in Transportation

Electric Vehicle (EV) Maintenance and Development
* Installation and repair of EV charging stations.
* Troubleshooting battery and motor efficiency in electric cars.

Public Transport Electrification
* Introduction of electric buses and trains.
* Smart traffic management systems to reduce congestion.

Fuel Efficiency and Carbon Reduction

® Training in hybrid engine technologies.
* Implementing alternative fuels like hydrogen and biofuels.

Case Study: Green Buildings Around the World

* Norway'’s EV Revolution: Nearly 80% of new car sales are electric.
* Bogotd’s Bus Rapid Transit (BRT) reduces traffic emissions significantly.
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5. Sustainable Agriculture and Food Production

Agriculture affects water consumption, land use, and biodiversity. Sustainable farming
aims to conserve soil, optimize irrigation, and minimize pesticide use.

Key Green Skills in Agriculture

Organic Farming and Pesticide-Free Practices
* Knowledge of composting, natural fertilizers, and crop rotation.
® Pest control using eco-friendly biological agents.

Water-Efficient Irrigation Techniques
* Implementation of drip and sprinkler irrigation systems.
* Rainwater harvesting for agricultural use.

Sustainable Livestock and Dairy Production
® Ethical treatment of animals with free-range farming methods.
* Use of methane capture technology in dairy farms.

Case Study: Sustainable Agricultural Models

® Israel’s Drip Irrigation Technology has water-use efficiency 95 to 100 %.
* Japan's Vertical Farming reduces land and water use while increasing yield.

= )
This topic highlights the growing importance of green skills across key sectors. As
industries shift towards environmental sustainability, professionals equipped with
technical expertise in renewable energy, sustainable construction, eco-friendly

transportation, and agriculture will be in high demand.
- J
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ENERGY EFFICIENCY AND CONSERVATION

Energy efficiency and conservation are key pillars of sustainable development. They
involve reducing energy consumption, optimizing energy use, and transitioning to
renewable energy sources to lower environmental impact and enhance economic
savings.

With growing global energy demand and concerns about climate change, fossil fuel
depletion, and pollution, adopting energy-efficient practices and technologies has
become critical in every sector, from households to industries.

This topic explores strategies, technologies, and policies that support energy efficiency
and conservation, ensuring a sustainable energy future.

1. Understanding Energy Efficiency vs. Energy Conservation

While energy efficiency and energy conservation are often used interchangeably, they
have distinct meanings:

|, Energy Efficiency: Using technology that requires less energy to perform

~
= @ — the same function.
~

* Example: LED light bulbs use 75% less energy than traditional
incandescent bulbs while providing the same brightness.

o ON O Energy Conservation: Reducing energy use through behavioral changes
and better management.

|eoFF @ * Example: Turning off lights, appliances, and electronics when not in use to
save electricity.

Why Are Energy Efficiency and Conservation Important?

Reduces Greenhouse Gas Emissions
* Decreases reliance on fossil fuels (coal, oil, gas), which are major sources of CO,
emissions.

Lowers Energy Costs
® Businesses and households can save money by using less energy.

Improves Energy Security
* Reduces dependence on imported fossil fuels, ensuring energy independence.

Enhances Economic Growth
* Drives innovation in renewable energy technologies and creates green jobs.

Mitigates Climate Change

* Helps prevent global warming and extreme weather events caused by excess CO, in
the atmosphere.
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Energy-Saving Measures in Daily Life

Small changes in daily habits can significantly reduce energy consumption.

Home Energy Efficiency

* Switch to LED Lighting — Uses 75% less energy than incandescent bulbs.

* Unplug Appliances — Devices consume standby power even when turned off.

®* Use Smart Thermostats — Adjust room temperatures automatically for energy
savings.

* Insulate Homes — Reduces heating and cooling energy loss.

Efficient Water Use

* Fix Leaks — A leaking tap wastes over 3,000 gallons of water per year.

®* Use Low - Flow Showerheads and Faucets — Saves 30-50% of water usage.
®* Harvest Rainwater — Reduces dependence on municipal water supply.

Sustainable Transportation

® Use Public Transport or Carpool — Reduces fuel consumption and pollution.
* Adopt Electric or Hybrid Vehicles — Lowers reliance on fossil fuels.

* Bike or Walk for Short Trips — Promotes a healthier and eco-friendly lifestyle.

Office and Workplace Energy Efficiency

* Use Energy - Efficient Computers and Monitors — ENERGY STAR-rated devices save
electricity.

* Adopt Cloud Computing — Reduces energy-intensive server operations.

®* Encourage Remote Work — Saves office electricity and reduces transport-related
emissions.

Case Study: Energy Efficiency in Action

* Japan's Cool Biz Program encourages businesses to set air conditioning at 28°C
(82°F) and wear light clothing to reduce cooling costs.

* Germany’'s Energy Transition (Energiewende) focuses on replacing fossil fuels with
solar and wind power.

2. Eco-Labelling and Sustainable Consumer Choices

What Is Eco-Labelling?

Eco-labels certify that products meet environmental and energy efficiency standards.
They help consumers make informed choices when purchasing goods.

Types of Ecolabel
Type I- Classic Ecolabel

The classic eco-label compares a product’s environmental Q
performance to that of other goods serving similar purposes. cd

This kind of ecolabel is intended to be consumer-friendly and &
informative. It is designed with government support.
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service. It is self-declared, focuses on certain product quality, and
can be verifiied.

Type llI- Environmental Declarations

Type lI- Self Declaration Claims ‘
OR

It is claimed by Manufactures and retailers about a product or GHNIG

It declares the sustainability of the product. No specific certification

for quality or service. It may or may not be third-party certified. ’
Common Eco-Labels
Eco-Label ‘ Purpose
ENERGY STAR Indicates energy-efficient appliances &
electronics
LEED Certification for sustainable buildings
Fair Trade Ensures ethical and environmentally friendly
production
FSC (Forest Stewardship Council) Certified sustainable wood and paper
products
EU Ecolabel Awarded to eco-friendly household and

industrial products

How Consumers Can Support Sustainability

* Buy energy-efficient appliances (refrigerators, air conditioners, heaters).
®* Choose biodegradable and recyclable products.
® Support companies that use sustainable materials and ethical labor practices.

Case Study: Energy Efficiency in Action

* In the U.S, ENERGY STAR-certified appliances saved $39 billion in energy costs in a
single year.

* InSweden, eco-labels have encouraged companies to phase out harmful chemicals
in products.

3. Smart Home Technologies for Energy Efficiency

What Are Smart Home Technologies?

Smart home devices use automated controls and sensors to optimize energy use.

Examples of Smart Home Innovations

* Smart Thermostats — Adjust heating/cooling based on room occupancy.

* Motion-Sensor Lighting - Automatically turns lights off when a room is empty.

* SmartPlugs — Cuts power to devices not in use.

* Energy Management Systems — Tracks household energy consumption in real time.
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Benefits of Smart Homes

/ Saves energy and reduces electricity bills.
\/ Enhances convenience with remote control and automation.

‘/ Reduces carbon footprint by preventing energy waste.

4. Renewable Energy Integration in Industries

Industries account for 30% of global energy consumption. Transitioning to renewable
energy can lower emissions, cut costs, and increase sustainability.

Renewable Energy Sources for Industries

® Solar Power — Factories install solar panels to power operations.

* Wind Energy — Companies use wind farms to generate electricity.

* Hydropower — Hydroelectric dams provide clean, stable energy.

* Biomass Energy — Converts agricultural and industrial waste into energy.

Green Industry Practices

1. Adopt Combined Heat and Power (CHP) Systems — Reuses waste heat to improve
energy efficiency.

2. Install Solar Panels on Factory Rooftops — Reduces grid dependence.

Use Energy Storage Batteries — Stores surplus renewable energy for future use.

4. Implement Smart Energy Monitoring — Tracks and optimizes industrial energy use.

= )
Energy efficiency and conservation play a crucial role in reducing environmental
impact, saving costs, and ensuring a sustainable future. By integrating smart

technologies, renewable energy, and eco-friendly policies, individuals, businesses,
and governments can drive the transition toward a low-carbon economy.

w

With the increasing demand for energy-efficient solutions, professionals trained
in green energy technologies will have greater career opportunities in renewable
energy, sustainable construction, smart home automation, and eco-friendly
manufacturing.

- J
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ENVIRONMENTAL PROTECTION AND

RESOURCE MANAGEMENT

Environmental protection and resource management are critical components of
sustainable development. As industries grow and populations expand, natural resources
such as water, air, soil, forests, and biodiversity are being consumed at an unsustainable
rate. Effective resource management strategies ensure that these resources are used
efficiently, minimizing environmental degradation and ensuring their availability for
future generations.

This topic explores various environmental challenges, conservation strategies, and
resource management techniques that support sustainable living and green industry
practices.

1. Understanding Environmental Protection

Environmental protection refers to efforts made to prevent, control, and mitigate
environmental damage caused by human activities. It includes policies, regulations,
and sustainable practices aimed at reducing pollution, conserving biodiversity, and
promoting a cleaner environment.

Why Is Environmental Protection Important?

* Preserves biodiversity — Protects endangered species and ecosystems.

* Prevents air, water, and soil pollution — Ensures public health and safety.

* Sustains natural resources — Encourages responsible use of land, forests, and water.

* Mitigates climate change - Reduces carbon emissions and global warming.

* Enhances economic stability — Green industries create sustainable jobs and long-
term growth.

Key Environmental Challenges

* Deforestation — Leads to habitat loss, reduced air quality, and climate change.

* Pollution - Includes air, water, and soil contamination from industrial and household
waste.

®* Resource Overconsumption — Overuse of water, minerals, and fossil fuels leads to
depletion.

* Waste Generation — Excessive plastic and hazardous waste harm ecosystems.

2. Natural Resource Conservation

Natural resource conservation focuses on sustainable management and responsible
use of Earth’s resources to prevent depletion and ensure long-term availability.

Types of Natural Resources

* Renewable Resources — Resources that replenish naturally over time (e.g. solar
energy, wind, forests, water).

* Non-Renewable Resources — Resources that cannot be replaced once depleted
(e.g., coal, oil, minerals).
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Conservation Strategies

* Sustainable Forestry — Planting trees to offset deforestation and promote biodiversity.
* WaterConservation — Using rainwater harvesting, efficientirrigation, and wastewater

recycling.

* Energy Efficiency — Switching to renewable energy and minimizing fossil fuel
dependency.

* Sustainable Agriculture — Using crop rotation, organic farming, and soil conservation
techniques.

3. Pollution Prevention and Control

Pollution is one of the most serious environmental threats, affecting air, water, soil, and
human health. Sustainable practices and pollution control measures help minimize
environmental damage.

Types of Pollution and Their Impact

Type ‘ Causes ‘ Effects

Air Pollution Industrial emissions, vehicle Respiratory diseases, acid rain,
exhaust, deforestation global warming

Water Pollution Chemical waste, plastic Contaminated drinking water,
pollution, oil spills marine ecosystem damage

Soil Pollution Pesticides, industrial waste Reduced soil fertility, toxic food
dumping production

Noise Pollution Heavy traffic, constructions or Hearing problems, stress,
construction sites, factories wildlife disruption

Pollution Control Measures

* AirPollution Control — Using filters and scrubbers in factories, adopting clean energy
sources.

* Water Pollution Reduction — Wastewater treatment, banning plastic dumping in
oceans.

* Soil Protection — Organic farming, afforestation, and strict waste disposal laws.

Case Study: Clean Air Initiatives

London’s Ultra Low Emission Zone (ULEZ) has significantly reduced air pollution by
promoting electric vehicles and low-emission transport.
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4. Biodiversity and Ecosystem Protection

Biodiversity refers to the variety of life forms in ecosystems, including animals, plants,
and microorganisms. Protecting biodiversity ensures ecosystem balance, food security,
and climate stability.

Major Threats to Biodiversity

* Deforestation — Reduces wildlife habitats and disrupts ecosystems.

* Climate Change — Alters species’ natural habitats, leading to extinction risks.

* Poaching and lllegal Trade - Leads to loss of endangered species.

* Pollution and Habitat Destruction — Contaminates ecosystems and reduces food
sources.

Strategies to Protect Biodiversity

® Establishing protected areas and national parks.

®* Promoting sustainable fishing, farming, and forestry practices.

®* Reducing carbon emissions to mitigate climate change effects.

®* Raising awareness through education and conservation programs.

Case Study: Amazon Rainforest Conservation Efforts

Governments and NGOs are working on reforestation projects and strict laws against
deforestation in the Amazon.

5. Climate Change Mitigation Strategies

Climate change is driven by human activities that release greenhouse gases (GHGs)
such as CO,, methane, and nitrous oxide into the atmosphere. These gases trap heat,
leading to rising global temperatures, extreme weather, and ecological disruptions.

Key Strategies for Climate Change Mitigation

* Renewable Energy Adoption — Switching from fossil fuels to solar, wind, and
hydropower.

* Energy Efficiency Improvements — Using low-energy appliances, LED lights, and
smart grid systems.

* Reforestation and Afforestation - Planting trees to absorb CO.,,

* Sustainable Transportation — Promoting electric vehicles, public transport, and
cycling.

* Green Building Initiatives — Constructing energy-efficient and low-carbon footprint
buildings.

Case Study: European Green Deal

The EU’s Green Deal aims to make Europe carbon neutral by 2050 through investments
in renewable energy and sustainable industries.
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6. Sustainable Water and Waste Management

Water and waste management are critical aspects of environmental sustainability.
Proper waste disposal and recycling practices reduce pollution, conserve resources,
and improve public health.

Water Management Strategies

* Rainwater Harvesting — Capturing rainwater for domestic and agricultural use.
* Greywater Recycling — Reusing treated wastewater for irrigation.
* Desalination — Converting seawater into drinkable water using clean energy.

Waste Reduction Techniques

* Reduce - Avoid single-use plastics, unnecessary packaging, and food waste.
* Reuse — Opt for refillable bottles, cloth bags, and repurposed materials.
®* Recycle - Process waste into new products, reducing landfill dependency.

Case Study: Sweden’s Zero Waste Model

* Swedenrecycles 99% of its waste, converting it into energy through advanced waste-
to-energy plants.

= )
Environmental protection and resource management are key priorities for a
sustainable future. By adopting pollution prevention measures, conserving
biodiversity, mitigating climate change, and promoting circular economy

principles, individuals and industries can minimize environmental impact while
ensuring resource availability for future generations.

As global sustainability efforts grow, professionals trained in green skills and
environmental management will play a vital role in leading the transition toward a
cleaner, greener, and more sustainable world.

- J
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PRACTICAL TRAINING AND

ON-THE-JOB LEARNING IN GREEN SKILLS

As industries transition towards sustainability, there is an increasing demand for skilled
workers trained in green technologies, energy-efficient practices, and environmental
conservation techniques. Practical training and on-the-job learning (0JT) play a crucial
role in bridging the skills gap, ensuring that TVET students gain hands-on experience in
sustainable industries.

This topic explores the importance of OJT, different training methods, challenges, and
best practices in preparing students for green careers.

1. Why is On-the-Job Training (O)T) Important?

OJT provides students and trainees with real-world experience in green industries,
enhancing their ability to apply theoretical knowledge to practical scenarios.

Key Benefits of OJT in Green Jobs

* skill Development — Hands-on learning ensures proficiency in renewable energy,
waste management, and sustainable agriculture.

* Industry Readiness — Provides practical exposure to real job environments, making
students workforce-ready.

* Employment Opportunities — Many trainees secure jobs post-training due to prior
experience and networking.

* Boosts Productivity — Workers with hands-on experience perform efficiently and
adapt to green industry demands.

* Encourages Innovation - Exposure to sustainable technologies inspires creative
problem-solving in real-world challenges.

2. Types of On-the-Job Training in Green Industries

OJT in green skills training can be categorized into different formats depending on
industry needs and learning objectives.

Structured OJT

®* Formal training with step-by-step guidance.

® Supervised by qualified trainers or industry professionals.

* Includes assessments, practical tasks, and feedback sessions.

* Example: A trainee in a solar energy company learns how to install and maintain
solar panels under expert supervision.

Unstructured OJT

* More flexible, learners gain knowledge through observation.

* Less formal, relies on self-learning and experience.

* Example: Anintern at arecycling plant learns by assisting senior employees in sorting
and processing waste materials.
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Apprenticeships

® lLong-term training programs where students learn while earning.

* Example: Wind turbine technician apprenticeship programs provide months of
practical training in wind energy operations.

Internships
® Short-term training to help students gain industry exposure.
* Example: Green building interns assist in energy-efficient building design projects.

Job Shadowing

® Students observe professionals at work to understand job responsibilities.

* Example: A trainee in a water conservation project follows engineers to learn about
rainwater harvesting techniques.

3. Methods of O)T in Green Industries

Different training methods are used to ensure maximum learning outcomes for students
preparing for green careers.

Coaching and Mentoring
® A senior professional guides and trains a student on technical skills.
* Example: A renewable energy expert coaches an intern on solar PV system installation.

Simulation Training

e Uses virtual reality (VR) and augmented reality (AR) to simulate real-world
experiences.

* Example: Wind energy training simulators help trainees practice turbine maintenance
in a controlled environment.

Hands-on Workshops

* Involves practical experiments, fieldwork, and real-world projects.

* Example: A workshop on energy-efficient appliances teaches students to design and
test smart home energy systems.

Peer Learning and Group Activities

* Encourages teamwork and collaborative problem-solving.

®* Example: Groups of students work together to develop a sustainable waste
management solution for a community.

Case Studies and Industry Exposure

® Students analyze real-world examples of green practices in different industries.

* Example: Studying Tesla's battery storage technology to understand energy efficiency
improvements.




Manual 2: Supplementary Skills

4. Challenges in Implementing OJT for Green Skills

Despite its benefits, OJT faces several challenges in implementation within green
industries.

Lack of Industry Partnerships

®* Many TVET institutions struggle to collaborate with green companies for hands-on
training.
Solution: Develop partnerships with renewable energy firms, eco-friendly
manufacturers, and sustainable agriculture projects.

High Equipment and Technology Costs
®* Many green industries require specialized tools and technologies that are expensive
for training centers.

Solution: Seek government and corporate funding for training infrastructure.

Safety Concerns in Renewable Energy and Construction
* Working at heights, handling electrical components, and using heavy machinery
pose risks.

Solution: Provide proper PPE, safety training, and risk assessment drills.

Limited Awareness and Student Interest
* Many students are unaware of career opportunities in green industries.

Solution: Promote green job fairs, workshops, and industry visits to generate interest.

5. Best Practices for Effective O)T in Green Skills

For successful green skills training, OJT programs must follow structured guidelines to
ensure maximum knowledge transfer.

Create a Training Plan

* Clearly define learning objectives, tasks, and expected outcomes.

* Example: A wind turbine technician trainee should know how to inspect and maintain
turbine components by the end of training.

Assign Qualified Trainers
* Industry professionals should mentor students and provide feedback.

Provide Hands-on Experience
* Allow students to practice green technologies under supervision.

Integrate Sustainability Principles

* Teach students how to apply sustainability concepts in their work.

* Example: Green construction trainees learn to use eco-friendly materials and reduce
building waste.
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Encourage Continuous Learning and Certification

* Offer certifications in renewable energy, waste management, and environmental
safety.

* Example: LEED (Leadership in Energy and Environmental Design) certification for
sustainable construction workers.

6. Future of On-the-Job Learning in Green Industries

As green technologies and sustainability initiatives expand, OJT and practical training
programs must evolve to meet industry needs.

Integration of Digital Learning
® Use of Al-driven training modules and virtual green laboratories.

Increased Government and Private Sector Collaboration
®* More policies supporting green apprenticeships and internships.

Focus on Multidisciplinary Training
* Combining engineering, environmental science, and IT skills in green industry training.

Higher Demand for Certified Green Professionals
®* Growth in certification programs for solar technicians, energy auditors, and
sustainable construction experts.

~conction )
OJT and practical training in green industries are essential for developing a
workforce capable of driving sustainable solutions. By integrating structured

learning, industry collaboration, hands-on projects, and continuous certification,

TVET institutions can prepare students for the green jobs of the future.
- J
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FUTURE OF GREEN SKILLS

AND EMPLOYABILITY

The future of work is shifting towards sustainability, with industries and governments
prioritizing environment-friendly practices, renewable energy, and climate-conscious
policies. As a result, green jobs are expanding, requiring a workforce equipped with the
right green skills.

This topic explores emerging trends, government policies, skill development strategies,
and career opportunities in the green economy, ensuring that TVET students and
professionals are well-prepared for the jobs of the future.

1. Emerging Trends in Green Jobs

The demand for green skills is rising across multiple industries as organizations move
towards low-carbon, energy-efficient, and circular economy models.

Key Trends Shaping the Future of Green Jobs

11 Renewable Energy Expansion

® Countries worldwide are investing in solar, wind, and hydro energy projects.

* Growth in solar panel installations, wind turbine technology, and smart energy grids.

* Job demand is increasing for solar PV technicians, wind energy specialists, and
biofuel engineers.

1.2 Sustainable Manufacturing and Circular Economy

* Shift from linear “take-make-dispose” models to circular production cycles.

* Companies adopting recyclable materials, green supply chains, and waste reduction
strategies.

* Growing need for waste management specialists and sustainable product designers.

1.3 Green Construction and Smart Cities

® Sustainable urban planning integrating green buildings, eco-friendly transport, and
energy-efficient infrastructure.

* Demand is increasing for LEED-certified architects, green building engineers, and
energy auditors.

1.4 Climate Adaptation and Environmental Conservation

®* Governments implementing reforestation, biodiversity conservation, and water
management programs.

* High demand for environmental scientists, urban sustainability planners, and
ecosystem restoration experts.

1.5 Digitalization and Green Technologies

* Integration of Artificial Intelligence (Al), loT (Internet of Things), and blockchain for
sustainability.

* Smart agriculture, automated waste management, and digital carbon tracking
creating new jobs.

* Increased need for data analysts, sustainability technology developers, and green
Al engineers.
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2. Government Policies and Industry Standards for Green Jobs

Governments worldwide are implementing policies, regulations, and incentives to
promote sustainability, energy efficiency, and green job creation.

241 International Green Economy Frameworks

* Paris Agreement (2015) — Calls for carbon neutrality and climate resilience.

* UN Sustainable Development Goals (SDGs) — Focus on clean energy, responsible
consumption, and climate action.

* ILO’s Green Jobs Initiative — Encourages countries to develop green employment
policies.

2.2 National and Regional Sustainability Policies

* European Green Deal - EU’s plan for a climate-neutral economy by 2050.

* India’s National Solar Mission — Aims to generate 100 GW of solar power by 2030.

* China’'s Renewable Energy Policy — Investment in wind and solar power
infrastructure.

* USA’s Inflation Reduction Act (2022) — Promotes clean energy, electric vehicles, and
climate resilience.

Impact on Employability:

®* More job opportunities in green industries due to government incentives and carbon
reduction targets.

®* Companies required to hire sustainability specialists to comply with environmental
regulations.

* Skill certifications in green energy, waste management, and eco-friendly
technologies becoming industry standards.

3. Upskilling and Continuous Learning in Sustainability

Governments worldwide are implementing policies, regulations, and incentives to
promote sustainability, energy efficiency, and green job creation.

34 Why is Green Upskilling Important?

* Changing Industry Demands — As technology advances, new skills are needed.

* Higher Employability — Workers with certifications in renewable energy, waste
management, and sustainable business are in high demand.

* Adapting to Automation — Al and automation will replace traditional jobs, making
green skills essential.

3.2 Skills Development Pathways for the Green Economy

* TVET Programs — Offers hands-on training in solar energy, sustainable construction,
and eco-friendly manufacturing.

* Online Courses & Certifications — Platforms like Coursera, edX, and LinkedIn Learning
provide green training.

* Workshops & Apprenticeships — Industry partnerships provide practical learning in
environmental fields.

* Higher Education in Sustainability — Specialized degrees in climate science, green
engineering, and energy policy.



Manual 2: Supplementary Skills

Key Certifications for Green Jobs:

* LEED Certification (Leadership in Energy and Environmental Design) — For green
building professionals.

* cCertified Energy Manager (CEM) - For energy efficiency and auditing.

* Solar PV Installer Certification — For technicians in solar power systems.

* cCertified Environmental Professional (CEP) — For sustainability experts and eco-
consultants.

4. Entrepreneurial Opportunities in Green Sectors

The green economy is not only creating jobs but also new business opportunities in
sustainability. Entrepreneurs can start ventures that support climate action, clean
energy, and waste reduction.

41 Business Ideas in the Green Economy

* Renewable Energy Services — Installing solar panels, wind turbines, and microgrids.

* Sustainable Agriculture & Organic Farming - Producing eco-friendly food and
promoting regenerative farming.

* Waste Management & Recycling Startups — Offering upcycling solutions and zero-
waste products.

* Eco-Tourism & Sustainable Travel - Promoting nature-based tourism and eco-
lodges.

* Green Consulting Services - Helping businesses reduce carbon footprints and
adopt sustainable practices.

4.2 Challenges and Solutions for Green Entrepreneurs

Challenges ‘ Solutions
High Initial Investment Access green financing & government
grants
Market Awareness Educate customers on sustainability
benefits
Regulatory Compliance Stay updated with environmental policies
Skilled Workforce Shortage Provide in-house green skills training

Case Study: Tesla’s Clean Energy Revolution

Tesla’'s solar energy, battery storage, and electric vehicles transformed the market,
inspiring startups worldwide.
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5. Career Pathways in the Green Economy

54 Top Green Careers in Different Sectors

Renewable Energy Solar PV Technician, Wind Turbine
Engineer, Biofuel Specialist

Sustainable Construction Green Building Consultant, LEED Architect,
Energy Auditor

Waste Management Recycling Plant Operator, Zero-Waste
Specialist

Climate Science & Conservation Environmental Scientist, Ecologist,

Carbon Analyst

Sustainable Transportation Electric Vehicle Technician, Green
Logistics Manager

5.2 How to Build a Career in the Green Economy

®* Gain hands-on training in green technologies.

® Earn certifications in energy efficiency and sustainability.

* Apply for internships and apprenticeships in eco-friendly industries.
* Stay updated with green trends, laws, and best practices.

Case Study: Denmark’s Green Workforce

* Denmark invests heavily in renewable energy training, ensuring its workforce has
green skills.

= )
The future of work is green, and individuals with environmental knowledge and
sustainable skills will have greater career opportunities. Industries across the world
are transitioning towards eco-friendly solutions, renewable energy, and carbon-

neutral production, making green skills essential for long-term employability.
- J
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Health and Safety in Technical
and Industrial Workspaces

INTRODUCTION TO OCCUPATIONAL HEALTH

AND SAFETY (OHS) IN INDIA

1. Importance of Health and Safety in Workspaces

Occupational Health and Safety (OHS) is a critical aspect of any technical and industrial
workspace. Workers in various industries are exposed to different hazards, including
electrical shocks, burns, moving machinery, toxic chemicals, and fire hazards. Ensuring
proper safety protocols, risk assessment, and emergency preparedness is essential for
minimizing workplace injuries and improving productivity.

Why OHS is Critical for India’s Workforce

India is experiencing rapid industrialization and growth in automation, manufacturing,
and engineering fields. However, many workers lack formal safety training, leading to
frequent workplace accidents.

Key Reasons Why Health and Safety Matter in Indian Workspaces

Prevention of Workplace Accidents

* India records over 48,000 workplace fatalities annually, with manufacturing,
construction, and electrical work among the most dangerous sectors.

* Proper safety protocols, use of PPE, and awareness can significantly reduce fatal and
non-fatal injuries.

Compliance with Indian Safety Regulations

* Indian laws such as the Factories Act, 1948, and OSHW Code, 2020 make it mandatory
for industries to provide a safe working environment.

* Companies that violate safety norms face heavy penalties and legal consequences.

Protection from Long-Term Occupational Hazards

* Workers handling high-voltage systems, industrial equipment, and hazardous
materials are exposed to toxic chemicals, electrical risks, and repetitive stress injuries.

* Implementing ergonomics, regular medical check-ups, and hazard control measures
ensures long-term health protection.

Enhanced Productivity and Employee Well-Being

* Asafe working environment leads to higher efficiency, lower absenteeism, and better
morale among employees.

* Companies investing in worker safety training report higher output and reduced
compensation claims.
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2. Legal and Regulatory Framework in India

To ensure workplace safety, India has developed several laws and regulations that
mandate the implementation of OHS policies across industries.

21 The Factories Act, 1948

The oldest and most comprehensive workplace safety law in India.

Key Provisions:

» Mandatory ventilation, lighting, and sanitation in industrial workplaces.
» Employers must prevent exposure to hazardous substances.

» Periodic health check-ups for workers in hazardous industries.

2.2 The Occupational Safety, Health and Working Conditions (OSHW) Code,
2020

Introduced to modernize India’s labor laws, replacing older fragmented regulations.
Key Highlights:

» Ensures compulsory safety training for all workers.

» Mandates PPE for employees handling electricity, machinery, and chemicals.

» Requires employers to conduct risk assessments and safety audits.

2.3 The Electricity Act, 2003

Regulates electrical safety in industrial and commercial settings.

Prohibits unqualified personnel from handling high-voltage electrical installations.
Mandates protective equipment and proper grounding systems to prevent electric
shocks and fire hazards.

2.4 The Environment Protection Act, 1986

Ensures safe handling, disposal, and recycling of hazardous industrial waste, including
e-waste and toxic materials.
Mandates environmental clearances for industries using hazardous substances.

2.5 The Building and Other Construction Workers Act, 1996

Focuses on construction and infrastructure safety, covering electrical work, heavy
equipment operation, and fire safety.

Requires fire suppression systems, protective gear, and emergency exits in
construction zones.

3. Rights and Responsibilities of Employers and Employees

341 Employer Responsibilities (As per OSHW Code, 2020)

Provide a Safe Workplace

Ensure proper lighting, ventilation, and sanitation.
Install fire extinguishers, circuit breakers, and emergency exits.

Conduct Risk Assessments and Safety Training

Identify workplace hazards and develop safety protocols.
Train employees in fire safety, electrical handling, and emergency procedures.
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Supply Personal Protective Equipment (PPE) for Free

* Employers must provide safety gear such as helmets, gloves, anti-static shoes, and
protective clothing.

® Failure to do so can result in legal action.

Medical Surveillance and Health Check-ups

® Conductregular health screenings for workers exposed to hazardous materials, dust,
and chemicals.

® Provide ergonomic solutions to prevent musculoskeletal disorders.

3.2 Employee Responsibilities

Follow Safety Procedures

* Workers must comply with standard operating procedures (SOPs) while handling
electrical components, heavy machinery, and industrial tools.

* Ignoring safety rules can lead to injuries or disciplinary action.

Use PPE at All Times
* Employees must wear the correct PPE for their job role and report damaged safety
equipment.

Report Workplace Hazards Immediately

* If an employee notices faulty wiring, machine defects, or fire risks, they must inform
supervisors.

®* Reporting hazards prevents accidents and saves lives.

Participate in Safety Drills and Training

* Regular drills help workers respond effectively to emergencies like fires, chemical
spills, and electrical accidents.
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4. Common Workplace Safety Violations in India

Despite strict laws, many industries in India still fail to implement proper safety measures,

leading to accidents.

Common Violation

Example from Indian Industry

Solution

Lack of PPE
Compliance

Electrical Safety
Negligence

Improper Waste
Disposal

No Safety Training
Provided

Workers in automobile
manufacturing not wearing
gloves while handling metal
parts

Overloaded circuits in
workshops and factories
leading to short circuits

Toxic materials discarded
improperly in e-waste scrap
yards

Factory workers handling
automated systems without
emergency stop training

Mandatory PPE enforcement
and penalties for non-
compliance

Regular inspections and use
of circuit breakers

Strict enforcement of
Environment Protection Act,
1986

Compulsory safety
certification before machine
operation

5. The Future of OHS in India’s Industrial Sectors

With the rise of automation, infrastructure growth, and Industry 4.0, India must focus on
enhancing workplace safety through:

* Integration of Al in Safety Monitoring — Smart sensors to detect gas leaks, overheating,
and machine malfunctions.
* Stronger Government Regulations — Stricter enforcement of OSHW Code, 2020 to
prevent industrial accidents.
* More Safety Training Programs in TVET Institutes — Mandatory inclusion of safety
certifications for all technical students.

risks.

A strong safety culture is essential for India’s industrial workforce. By following legal
safety guidelines, hazard management strategies, and industry best practices,
workers can ensure safer work environments, improved productivity, and reduced

~
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IDENTIFYING HAZARDS

AND RISKS IN WORKSPACES

Understanding and identifying workplace hazards is the first step in creating a safe and
healthy working environment. In India, a significant number of workplace accidents
occur due to unidentified or unaddressed hazards, often stemming from negligence,
lack of awareness, and insufficient safety systems.

This topic focuses on the types of hazards, how to assess risks, and the control
measures that can prevent incidents across various industrial and technical settings.

1. What Is a Hazard? What Is a Risk?

* A hazard is anything that has the potential to cause harm, injury, iliness, or damage.
* Arrisk is the likelihood that a hazard will cause harm in specific conditions and the
severity of that harm.

Example: An exposed electrical wire is a hazard. The possibility of someone touching it
and getting an electric shock is the risk.

2. Common Workplace Hazards in Indian Industrial Settings

Hazard Type Examples in Indian Industries Potential Effects

Noise from machinery, extreme Hearing loss, burns, cuts,

Physical Hazards

Chemical Hazards

Electrical Hazards
Mechanical Hazards

Ergonomic Hazards

Biological Hazards

Fire and Explosion

Psychosocial
Hazards

heat in workshops, unguarded
machines

Battery acid, fumes from
welding, cleaning agents,
paints

Live wires, short circuits, poor
earthing, faulty tools

Moving parts of machines,
conveyor belts, gears

Repetitive motions, lifting
heavy loads, poor workstation
setup

Exposure to bacteria in water
systems or from organic waste

Flammable materials
stored unsafely, overheated
machinery, short circuits

Stress from overtime work,
harassment, lack of job
security

fractures

Respiratory issues, skin
irritation, poisoning

Electric shocks, burns, fire

Crushed fingers,
entanglement injuries

Back pain, musculoskeletal
disorders

Infections, skin diseases

Severe burns, death, property
damage

Anxiety, depression, reduced
productivity
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3. Sources of Hazards in Technical Work Environments

Hazards may be introduced from various activities, materials, or tools commonly used
in industrial settings in India.

341 Unsafe Tools and Equipment
® Old, poorly maintained or uninspected machinery
* Improper use of hand tools and power tools

3.2 Hazardous Materials
® Use of corrosive chemicals, acids, gases, or flammabile liquids
® Lack of proper storage and labeling

3.3 Human Error or Unsafe Practices

* Working without PPE

® Fatigue due to extended working hours

* Ignoring warning signs or safety protocols

3.4 Environmental Conditions
® Poor ventilation

®* Congested workspaces

® Poor lighting and slippery floors

4. Risk Assessment and Hazard Identification Process

Risk assessment is a systematic process used to identify workplace hazards, evaluate
the level of risk, and implement appropriate controls.

Step-by-Step Process:

1. Identify Hazards
* Walk through the workplace
* Talk to workers and review records
* Identify physical, chemical, ergonomic, and other hazards

2. Assess the Risks
* How likely is the harm to occur?
* What would be the severity if it does?
* Who is exposed (workers, supervisors, contractors)?

3. Determine Control Measures
* Eliminate the hazard if possible
* If not, reduce the risk through engineering controls, PPE, and safe practices

4. Implement Controls
* Apply and enforce safety measures
* Provide training on their use

5. Monitor and Review
® Regularly inspect the controls
* Update safety practices as needed
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5. The Hierarchy of Hazard Control

The Hierarchy of Controls is a framework used to control exposure to hazards in the
workplace. It is organized from most effective to least effective:

T o T o o

Elimination Physically remove the Replace noisy machine
hazard with silent one
Substitution Replace the hazard with Use water-based paint
something less dangerous  instead of solvent-based
Engineering Controls Isolate people from the Install machine guards or
hazard fume hoods
Administrative Controls Change the way people Safety training, work
work rotations
Personal Protective Protect the worker with Gloves, helmets, masks
Equipment (PPE) safety gear

Hierarchy of control measures

Personal Protective Equipment is the last form of defense from exposure!

Most Hierarchy of Controls

effective
Physically remove
the hazard
Replace
the hazard
Engineering Isolate people
Controls from the hazard
Administrative Change the way
Controls people work
PPE

Protect the worker with
Personal Protective Equipment

Least
effective

Source: https://www.cdc.gov/niosh/topics/hierarchy/default. html

Steps an employer/employee need to perform to assess Hazard Risks:

4

Record
Keeping

Evaluation

‘ Maintenance
A

Training

Provision of
PPE

Selection of
PPE

Hazard
Assessment
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6. Legal Requirements for Hazard Management in India

Under the OSHW Code, 2020, employers in India are legally obligated to:

* Identify all hazards in the workplace

® Conduct periodic risk assessments

* Maintain a register of hazardous materials and safety equipment

* Display safety signage and emergency procedures

* Provide adequate training and supervision

® Failure to comply can lead to fines, imprisonment, or closure of operations by the
Labour Department.

7. Case Studies from Indian Industry

Case Study 1: Electrical Accident at a Manufacturing Unit (Delhi NCR)
A worker received a fatal electric shock while repairing a motor without switching off the
main supply.

Root Cause:
®* No Lockout/Togout system
* Lack of electrical safety awareness

Corrective Actions:
* Mandatory training on LOTO
®* |nstallation of isolator switches

Case Study 2: Chemical Burn in a Paint Shop (Pune)
A worker suffered burns while cleaning paint spray guns thinner without gloves.

Root Cause:
® PPE not provided or enforced
* No Material Safety Data Sheets (MSDS) available

Corrective Actions:
* Provide chemical-resistant gloves
® Train workers on chemical handling and display MSDS on-site

8. Summary of Key Practices

* Always inspect the workplace for potential hazards
® Conduct regular risk assessments

® Use the Hierarchy of Controls to minimize risk

® Train all workers on hazard identification

* Keep records of all incidents and near-misses

* Foster aculture of safety awareness

Tip: In India, many accidents occur not due to lack of rules, but due to lack of
implementation. Make safety a daily priority, not just a checklist item.
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PERSONAL PROTECTIVE EQUIPMENT (PPE)

FOR INDUSTRIAL WORKSPACES

Everything you need to know about Personal Protective Equipment (PPE) and how to
keep safe at work

1. PPE DEFINITION AND MEANING

Personal Protective Equipment is an integral part of any employer’'s safety program.
OSHA has determined that PPE, although a good way to protect employees, should be
used as a last line of defense and it's important to understand the limitations of PPE in
the workplace.

Prior to using PPE, the employer must determine if other means of protection are available.
OSHA uses the following sequence for employee protection:

* Engineering Controls (deals with equipment)

* Administrative Controls (deals with people or processes)

* personal Protective Controls (deals with what you wear)

IMPORTANCE

According to the hierarchy of controls by the National Institute for Occupational Safety and
Health (NIOSH), PPE (sometimes also referred to as PPE equipment)—is recommended to
be the last level of defense to prevent occupational injuries, illnesses, and fatalities, but
some businesses combined it with other control measures to ensure a safe and healthy
environment for their workers. Here are some benefits of using PPEs:

® prevent unnecessary injury in the workplace

® protect employees from excessive chemical exposure

* prevent the spread of germs and infectious diseases including COVID-19

* help businesses comply with regulatory requirements(e.g.,, The Personal Protective
Equipment at Work Regulations 1992 that's recently been extended to limb workers)

* improve employee productivity and efficiency.

2. TYPES OF PPE AND THEIR EXAMPLES

However, even the strictest controls will not necessarily eliminate all the risks associated
with most job tasks and this is where the need for PPE must be evaluated. A hazard
assessment can help identify which specialized PPE will be required. There are numerous
types of workplace safety equipment available depending on the hazard exposure and
work conditions. The following are basic PPE that can help protect employees:




Manual 2: Supplementary Skills

Eye
Protection

Hearing
Protection

Hand
Protection

Foot
Protection
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3. PPE Usage and Samples

Different body parts are protected by different protective equipment.

Head
Protection

Respiratory
Protection

Body
Protection

Eyes & Face Goggles, face shields

Hands & Arms Gloves

Head A range of helmets and bump caps

Feet & Legs Safety boots and shoes with protective
toe caps

Respiratory System Disposable filtering facepiece or
respirator, half- or full- face respirators,
air-fed helmets, breathing apparatus

Body Conventional or disposable overalls,

boiler suits, specialist protective clothing,
e.g., chain-mail aprons, high-visibility
clothing
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FACE AND EYE PROTECTION

PPE includes safety goggles and face shields and should be used for tasks that can
cause eye damage or loss of vision, sprays of toxic liquids, splashes, and burns.

Safety Tips:
®* Check if safety glasses comply
with the ANSI Z87.1 eye protection safety goggles and face
standard. shields protects workers
* Ensure that there are no cracks @ (e I Gel e

or deformities on the lenses. « Projectile objects
* Ensure the strap is in good * Chemical splashes

. - . * Radiant energy sour-
vyorklng condition and s ces from gas welding,
firmly sealed to the cheek and soldering, laser, etc.

forehead.
®* Clean and disinfect after use

RESPIRATORY PROTECTION

PPE includes full-face respirators, self-contained breathing apparatus, gas masks, N95
respirators, and surgical masks used for a task that can cause inhalation of harmful
materials to enter the body. This includes harmful gas, chemicals, large-particle droplets,
sprays, splashes, or splatter that may contain viruses and bacteria such as COVID-19,
viral infections, and more.

Safety Tips:

* Ensure that the equipment is fit-tested and the employee has undergone proper
training before wearing one.

® Carefully read the instructions to determine if it is designed to help protect against
the hazards you may face.

* Change filters on half-mask or full-mask respirators frequently.

* Replace disposable respirators with every use.

® Surgical masks are not to be shared with anyone.

* Avoid touching the surgical mask after wearing it.

®* Change surgical masks timely and should be disposed of after use.

* Replace the mask immediately if it is damaged or soiled.

Respiratory Protective Equipment
protects workers against contaminants

-, resent in the workplace such as:
b
< + Harmful gases

+ Chemicals
+ Particles or droplets containing
viruses and bacteria
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SKIN AND BODY PROTECTION

PPE includes the following categories to protect employees from physical hazards:
HEAD PROTECTION

PPE includes hard hats and headgears and should be required for tasks that can cause
any force or object falling to the head.

Safety Tips:

® Ensure that there are no dents or deformities
on the shell and connections are tightened
inside.

* Do not store in direct sunlight as extreme heat
can cause damage.

®* Choose appropriate cleaning agents as it
can weaken the shells of hard hats and may
eliminate electrical resistance.

® Always replace a hard hat if it was used for
any kind of impact, even if the damage is
unnoticeable.

BODY PROTECTION

PPE includes safety vests and suits that can be used for tasks that can cause body
injuries from extreme temperatures, flames and sparks, toxic chemicals, insect bites
and radiation.

Safety Tips:

® Ensure that they are clean and free from cuts and burns.

* Always get a good fit to ensure full body protection.

®* Ensure bodysuit is heat-resistant clothing when working with high temperature
hazards.

Body Protection

»

B

%‘g

e o o o o o o

Skin and body protective equipment should be
worn by workers to avoid injuries and accidents
caused by:

Falling objects

Falling from heights
Extreme temperatures
Radiation

Flames and sparks
Toxic chemicals
Sharp materials
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HANDS PROTECTION

PPE includes safety gloves and should be used for tasks that can cause hand and skin
burns, absorption of harmful substances, cuts, fractures or amputations.

Safety Tips:

* Ensure hand protection fits perfectly with no spaces and is free from cuts, burns and
chemical residue.

* Always replace them if any sign of contamination is observed.

® Use rubber gloves when working with heat and electricity to reduce the risk of burn
or electrical shock.

FOOT PROTECTION

PPE includes knee pads and safety boots
and should be used for tasks that can cause
serious foot and leg injuries from falling or
rolling objects, hot substances, electrical
hazards, and slippery surfaces.

Safety Tips:

®* Ensure boots have slip-resistant soles
that can protect against compression
and impact.

® Ensure the sole plate is in good condition
to prevent punctures.

FALL PROTECTION

PPE includes safety harnesses and lanyards and should be strictly used for tasks that
can cause falling from heights and serious injury or death.

Safety Tips:

® Ensure that the straps are free from tears, deformities and burn marks.
® Check the buckles if connected securely and tightly.

* Dispose of the equipment if used after a falling incident.
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HEARING PROTECTION

PPE includes ear muffs and plugs and should be used for tasks that can cause hearing
problems and loss of hearing.

Safety Tips:

® Ensure the equipment fits the ear canal perfectly.

* |tisrecommended to use formable earplugs to fit on different sizes of ear canals.

® Use protectors that reduce noise exposure to an acceptable level to have a room for
communication.

® Ensure earplugs are clean and in good condition.

Hearing Protection

Workers exposed to excessive noise should wear
proper hearing protection to prevent hearing
damage and loss of hearing. Some hearing
protection they can use are:

+ Single-use earplugs
+ Pre-formed or molded earplugs
« Earmuffs

OTHER EXAMPLES OF PPE INCLUDE:

* Safety glasses or goggles

¢ Safety shoes

* High-visibility clothing or vests

* Heat-resistant gloves

* Anti-vibration gloves

* Welding helmets

®* Chemical-resistant suits or aprons
* Safety harnesses and lanyards

4. PPE Selection

For PPE to be effective, it must:

* Provide adequate protection against the particular hazards for which they are
designed

* Be of safe design and construction for the work to be performed

®* Be reasonably comfortable

® Fit snugly and shall not unduly interfere with the movements of the wearer

®* Be durable

* Be capable of being disinfected

®* Be easily cleanable

® Be distinctly marked

* Be of the approved type
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5. Employers Responsibility

® Provide PPE for free!

* Ensure, thatemployees use appropriate PPE when exposed to hazards requiring them

® Provide training on the use of PPE

®* Replace broken or damaged PPE

® Incorporate PPE use into employee work plans and enforced as any other key
responsibility/ dimension including disciplinary action.

6. Employees Responsibility

® Use PPE in accordance with training, instructions and requirement of the job
®* Request PPE prior to starting a job that requires PPE

* Take care of PPE against damage or loss

* Refuse unsafe work if no proper PPE is provided

* To not place other employees in an unprotected hazardous situation

7. PPE Training

Employees shall be trained to know at least the following:

®* When PPE is necessary

®* What PPE is necessary for

®* How to properly put on, take off, adjust, and wear PPE

® The limitations of the PPE

* The proper care, maintenance, useful life, and disposal of the PPE.

Retraining is required, but not limited to, the following situations:

®* Changes in the workplace

®* Changes in the types of PPE to be used

* When employee’s knowledge or use of assigned PPE indicate that she/he has not
retained the required understanding or skill
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8. PPE Care, Maintenance, Storage and Disposal

* Always check PPE for damage before and after you use it

* Dispose of and replace damaged PPE

® Clean PPE before storing

* Properly store PPE and avoid conditions that could damage it, such as heat, light,
moisture, etc.

Limitations of PPE

* Ear muffs with cracked, cut or missing gaskets reduce your protection
* Dirty or scratched eyewear could limit your vision

® Suspension on hard hats may have loosen or torn cradles

® Unfit PPE may lead you to harm

Evaluation of PPE Performance

* Effectiveness of PPE used is analyzed based on the exposure and effect of identified
hazards on employees

* Record Keeping - Records on PPE like history, usage, disposal, type and other related
records must be kept for tracking any changes and/or for future reference

~

Points to Remember

®* PPE must be used correctly to protect you!
* PPE is designed for your safety — use it!
® For you and your family’s benefit, learn how to use PPE!
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WORKPLACE SAFETY PROTOCOLS AND

EMERGENCY PREPAREDNESS

In any industrial, technical, or vocational environment, accidents can happen
unexpectedly often due to equipment failure, human error, or hazardous materials.
Having clear safety protocols and emergency preparedness systems in place is
essential to protect lives, equipment, and infrastructure.

This topic explains key safety procedures, how to prevent incidents, and how to
respond effectively to emergencies like fires, electrical faults, chemical spills, and
injuries.

1. Electrical Safety Protocols

Why Electrical Safety Is Critical

India sees thousands of electrical-related accidents annually, especially in sectors
where high-voltage equipment and tools are used. Faulty wiring, lack of grounding, and
non-insulated tools can cause severe burns, electrocution, or even death.

Best Practices for Electrical Safety

* Always inspect cables, plugs, and sockets before use

* Use double-insulated tools for electrical work

* Ensure proper earthing of all machinery

* Never operate electrical equipment with wet hands or in damp areas
* Avoid overloading power sockets

* Keep water and flammable materials away from electrical panels

Lockout/Tagout (LOTO) System

The LOTO system ensures that machines and power sources are turned off and cannot
be accidentally turned on during maintenance or repairs.

Steps:

1. Turn off the power supply

2. Lock the switch or breaker using a padlock

3. Tag the lock with details of who locked it
and why

4. Test to ensure power is off before
beginning work

5. Only the person who placed the lock can
remove it

In India, LOTO is becoming a mandatory
practice in most organized sectors.
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2. Fire Safety in the Workplace

Common Causes of Workplace Fires in India

* Overloaded electrical circuits

* Improper storage of flammable materials

®* Smoking in restricted areas

® Short circuits or sparks from machines

* Mishandling of chemicals or combustible gases

Fire Safety Protocols

* Install fire extinguishers at easily accessible locations

* Mark and maintain fire exits and escape routes

® Conduct monthly fire drills

® Use only certified flame-resistant equipment

* Train staff on how to use fire extinguishers (PASS method):
Pull the pin

» Aim at the base of the fire

» Squeeze the handle

» Sweep side to side

v

Types of Fire Extinguishers

Type ‘ Use For ‘ Color Code
Water (H20) Paper, cloth, wood Red
Foam (AFFF) Flammable liquids, oil, petrol Cream
co, Electrical fires, computer areas  Black
Dry Powder All-purpose (suitable for most  Blue

fires)

Indian Standard: BIS IS 2190 governs installation and maintenance of fire extinguishers
in workplaces.

FIRE
el PREVENTION




Selection of Fire Extinguishers
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Fire
classifications
Water Red Class A
Foam Cream Class Aand B
CcO02 Black ClassBand E
Dry Powder Blue Class A,B,and C
Wet Chemical Yellow Class F

Water extinguishers are used on
Class A fires. They are not suitable
for fires fueled by flammable liquids
or where electricity is involved.

Foam is a versatile fire extinguisher.
Used for Class A and B fires.

CO2 fire extinguishers are used for
fires involving electrical apparatus.
They have no post fire security
which means that the fire could
reignite.

Dry powder extinguishers can be
used on Class A, B, and C fires. Dry
powder is not recommmended for
use inside because it can obscure
vision and damage goods and
machinery.

Wet chemical extinguishers are for
fires involving cooking fats and oils.
They are most suitable for use in
restaurants and kitchens.

3. Chemical and Hazardous Material Safety

In many industrial settings, workers are exposed to acids, solvents, lubricants, and
flammable substances. Mishandling these can lead to burns, explosions, or poisoning.

Safe Handling Guidelines

® Store chemicals in properly labeled, ventilated containers

* Use spill kits to clean leaks immediately

* Never mix incompatible substances (e.g., bleach and acid)
* Refer to Material Safety Data Sheets (MSDS) for each chemical
* Always wear gloves, eye protection, and masks while handling chemicals

Chemical Spill Response Plan

Alert others and evacuate area
Use PPE and spill containment kits
Report incident to supervisor immediately

oawN

Ventilate the area

Dispose of chemicals as per Hazardous Waste Rules, 2016 (India)
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4. First Aid and Medical Emergency Response

Basic First Aid Knowledge for Workers

Every workplace should have trained first aiders and an equipped first aid box.
Contents should include:

® Sterile gauze and bandages

* Antiseptic solution

® Burncream

® Painrelievers

® Gloves and scissors

®* CPR mask

Steps in Basic First Aid Response

Assess the situation — Check if the area is safe

Check for responsiveness — Call out or tap gently

Call for medical help or ambulance (Dial 108 in India)

Apply first aid — Stop bleeding, clean wounds, administer CPR if trained
Comfort the injured person until help arrives

SNSRI

The Factories Act mandates one first aid box per 150 workers and one cetrtified first aider per shift.

5. Emergency Preparedness Plan (EPP)

An Emergency Preparedness Plan ensures that workers and management know what to
doin case of fires, chemical leaks, electrical failures, or natural disasters.

Essential Elements of EPP

* Emergency Contact List displayed prominently

* Evacuation routes and muster points clearly marked

* Alarm systems tested regularly

* Assign Emergency Response Teams (ERT)

* Maintain emergency lighting and power backup systems
® Conduct mock drills every quarter

FIRST AID

EMERSENCY MANUAL
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6. Signage and Colour Codes for Safety

Proper signage helps workers recognize hazards, exits, emergency equipment, and
safety zones quickly.

Color ‘ Indicates ‘ Examples
N i ADANGER
Red Fire equipment, danger Fire extinguisher, fire :
glarm AWARNING

Orange Warning, physical Slippery floor, moving

hazards parts A c AUT'O“

Yellow Caution Risk of Fire, Explosion

Blue Mandatory instructions ~ Wear helmet, wear NOT’CE
gloves

-

Green Safety equipment or First aid kit, emergency SAFETY FIRST
exit exit

Standard signage must follow BIS IS 9457 and IS 12349 in India.

7. Real-World Case Study: Fire Incident in an Industrial Shed
(Maharashtra, 2022)

Incident:
An electrical fire broke out in a manufacturing unit due to overloaded equipment. Lack
of extinguishers and blocked exits resulted in four fatalities.

Root Causes:

®* NolLOTO

® Overused wiring

® Fire exits were obstructed by storage boxes

Outcome:
* Factory was shut down
* FIR lodged under IPC Section 304A (causing death by negligence)

Lessons Learned:

* Importance of fire safety training and regular equipment inspections
* Ensure access to emergency exits at all times

* Avoid storage in evacuation paths

“A safe workplace isn't a privilege—
it’s a right and a responsibility.”
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SAFE HANDLING OF TOOLS

AND EQUIPMENT

In industrial and technical environments, the safe handling of tools and equipment is
essential to prevent injuries, reduce equipment damage, and ensure smooth operations.
Many accidents occur due to improper use of tools, lack of training, or ignoring
standard procedures.

This topic provides a comprehensive guide on how to handle hand tools, power tools,
heavy machinery, and electrical equipment safely, followed by a dedicated section
on ergonomics.

1. General Safety Guidelines for Tool Use

Regardless of the type of tool, there are basic principles that apply to all:

* Always inspect tools before use

® Use the right tool for the job

* Wear appropriate Personal Protective Equipment (PPE)
* Keep tools clean and well-maintained

® Never carry tools in pockets or toss them

® Store tools properly after use

Note: Under the Factories Act, 1948 and OSHW Code, 2020, it is mandatory for employers to
provide safe equipment and training for their use.

2. Hand Tools: Safety Practices

Common Hand Tools:
® Screwdrivers

® Pliers

®* Wrenches

®* Hammers

®* Cutters

Hazards:
® Cuts, bruises, slips, eye injuries
® Using the wrong tool or damaged tool

Best Practices:

* Keep tools sharp and in good condition

® Use tools with non-slip, insulated grips

* Don't apply excessive force

* Always cut away from your body

®* Never use a wrench as a hammer or vice versa

Case Insight: A worker in Gujarat lost a finger when using a cracked hammer head that
shattered mid-use. Regular inspections could have prevented this.



Manual 2: Supplementary Skills

3. Power Tools: Safety Protocols

Power tools are motor-driven and can cause serious injuries if mishandled.

Examples:

® Dirills

® Grinders

® Cut-off machines
®* Blowers

® Electric saws

Hazards:

® Electrical shock

* Eye and face injury from flying debris
* Entanglement or cuts

® Overheating and fire

Safe Handling Tips:

® Use tools with double insulation or proper grounding

* Don't wear loose clothing or accessories that can get caught

* Always disconnect power before changing blades or bits

® Use both hands to control heavy power tools

* Avoid using power tools in wet or damp environments

* Ensure ventilation while using tools that generate dust or fumes

Real Scenario: In an industrial unit in Tamil Nadu, an electric drill short-circuited due to lack
of earthing, causing burns. Regular testing of insulation and proper earthing would have
avoided this.

4. Safe Operation of Heavy Machinery and Moving Equipment

Heavy machinery includes equipment like presses, hydraulic lifts, conveyor systems,
and fabrication machines.

Common Risks:

® Crushinjuries

* Entanglement

* Amputations

* Trapping limbs in moving parts

Precautionary Measures:

* Install machine guards and safety barriers

* Keep a safe distance from moving parts

* Use emergency stop buttons (E-stop)

* Never bypass interlock systems

* Follow lockout/tagout (LOTO) during maintenance

®* Conduct pre-operational checks and report malfunctions

Legal Note: As per the Indian Factories Act, it is mandatory to fence all dangerous machinery
parts.
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5. Electrical Equipment Safety

Handling electrical tools or systems requires special attention due to the risk of
electrocution and fire.

Do’s:

Use insulated tools and rubber gloves

Check for frayed wires, exposed conductors, or sparks
Use MCBs, ELCBs and other protective devices

Switch off equipment before inspection or maintenance
Always use dry hands and insulated platforms

Don’ts:

Don't overload circuits

Don’t touch live wires

Don't use metal ladders near electrical lines
Don't attempt repairs without training

In India, all high-voltage and industrial electrical installations must comply with the
Central Electricity Authority (CEA) Safety Regulations, 2010.

6. Material Handling and Storage Safety

Handling raw materials, tools, and finished goods improperly can lead to accidents.

Safe Practices:

Use trolleys, pallets, or cranes for heavy loads

Store sharp tools in sheathes or toolboxes

Avoid stacking materials too high

Label hazardous materials clearly

Ensure proper ventilation in storage areas for chemicals

7. Ergonomics and Its Role in Workplace Safety

What is Ergonomics?

Ergonomics is the science of designing jobs, equipment, and workplaces to fit the worker
— not the other way around. A well-designed ergonomic environment reduces fatigue,
prevents injuries, and increases comfort and productivity.
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Common Ergonomic Hazards:

Hazard ‘ Examples ‘ Risks/Outcomes

Repetitive Motion Assembling parts, typing, using Tendonitis, carpal tunnel
tools repeatedly syndrome

Poor Posture Bending, twisting, slouching Lower back pain, spinal
while working injuries

Prolonged Standing  Standing on factory lines, Varicose veins, lower back

or Sitting sitting without support strain

Heavy Lifting Manual handling of materials Muscle tears, hernia, spinal
or machinery compression

Inadequate Work surfaces too high/low, Eye strain, shoulder tension,

Workstation Setup poor lighting neck pain

71 Principles of Ergonomic Safety

® Fit the task to the worker, not the worker to the task

®* Promote neutral postures that reduce physical strain

® Use proper lifting techniques to protect the spine

* Design tools and workstations to reduce repetitive strain
®* Encourage regular movement and stretching

7.2 Safe Lifting Techniques:

Lifting is one of the most common causes of back injuries in industrial and technical
work.

Safe Lifting Steps (Followed in Industry Safety Training):

Plan before lifting — Know where you're going, clear the path
Keep the load close — Hold it close to your body

Bend at the knees, not the waist

Keep your back straight and head up

Lift with your legs, not your back

Avoid twisting your torso while lifting

Ask for help or use mechanical aids if the load is heavy

N oswN

Indian labour safety standards (as per OSHW Code, 2020) recommend mechanical lifting
aids or team lifting for loads above 20 kg.
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7.3 Ergonomic Workstation Setup:

Whether working in manufacturing, labs, or offices, the layout of the workstation must
support good posture and movement.

Key Guidelines:

* Adjustable chairs and benches to suit the worker’s height
* Anti-fatigue mats for prolonged standing tasks

* Tool placement should minimize reaching and bending

* Lighting should prevent eye strain

* Footrests for seated tasks to maintain blood flow

7.4 Preventive Measures and Best Practices

* Rotate repetitive tasks among workers to avoid overuse injuries

® Incorporate micro-breaks every 30—45 minutes

® Conduct stretching or mobility exercises during breaks

* Educate workers on recognizing early signs of strain or discomfort

®* Conduct ergonomic assessments during workplace audits

* Work smarter, not harder — design your workspace to support your body.

7.5 Case Study: Ergonomics at an Indian Auto Component Manufacturer
(Chennai)

Background:
®* Workers experienced repetitive strain injuries due to constant bending and tool
handling on a high-speed assembly line.

Actions Taken:

* Installed adjustable-height work tables

* Provided anti-fatigue mats and elbow rests
* Implemented task rotation every 2 hours

Outcome:
® Reduced musculoskeletal complaints by 40% in 6 months
* Improved worker satisfaction and productivity
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8. Training and Inspection

Handling raw materials, tools, and finished goods improperly can lead to accidents.

Why Regular Training Matters:

® Reinforces correct procedures

* Introduces new safety standards

® Ensures workers know how to respond to malfunctions

Tool Inspection Checklist (Before Use):

® |Isthe tool clean and free of rust?

* Are cables and connections intact?

® Are switches, guards, and triggers working?

* |s the power source stable and properly rated?
* Is the tool free of unauthorized modifications?

“A moment of care saves a lifetime of regret. Handle tools
with respect — they’re powerful, not forgiving.”
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ASSESSMENT AND CASE STUDIES

1. Self-Assessment: Multiple Choice Questions (MCQs)

Choose the correct answer for each question:

1. What is the first step in performing a risk assessment?
a. Purchase PPE

b. Identify hazards

Cc. Reportincidents

d. Fire a non-compliant worker

Answer: b. Identify hazards

2. Which PPE is essential when using a grinder?
a. Safety shoes

b. Welding shield

c. Face shield or safety goggles

d. Earplugs

Answer: c. Face shield or safety goggles

3. The purpose of Lockout/Tagout (LOTO) is to:

a. Increase machine speed

b. Prevent unexpected start-up during maintenance

c. Improve aesthetic appeal

d. Lock workers into a room

Answer: b. Prevent unexpected start-up during maintenance

4. Which color is used to indicate a fire extinguisher location?

a. Green
b. Yellow
c. Red
d. Blue

Answer: c. Red

5. The “6S” system does NOT include which of the following?

a. Sort

b. Shine
c. Sell

d. Sustain

Answer: c. Sell
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2. Short Answer Questions

Write brief answers:

Explain the difference between a hazard and a risk.

List any four components of good housekeeping.

What is the hierarchy of controls in hazard management?

Why is ergonomics important in tool handling?

Describe two responsibilities of an employee regarding workplace safety.

oawN

3. Real-World Case Studies from Indian Industry

Case Study 1: Chemical Spill in a Small Manufacturing Unit (Ahmedabad)

Incident:
A worker was transferring a cleaning chemical from a large container to a small bottle
without gloves. The chemical splashed onto his arm, causing a burn.

Analysis:

®* No PPE was used

* There was no Material Safety Data Sheet (MSDS) posted
® Spill control kits were not available

Lessons Learned:

®* PPE such as gloves and goggles must be worn

®* MSDS should be accessible to all workers

* Workers must be trained in chemical handling procedures

Case Study 2: Electrical Shock Incident (Chennai)

Incident:
An employee received an electrical shock while using a metal ladder to access a high
electrical panel. The ladder contacted a live wire.

Analysis:

®* Ladder was not insulated

* No signage to indicate live wire

* Employee lacked electrical safety training

Lessons Learned:

® Use non-conductive ladders when working near electricity

®* Proper warning signage must be posted

® Electrical tasks should only be handled by trained personnel
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Case Study 3: Poor Housekeeping Leading to Fire (Bhopal)

Incident:
Oil-soaked rags and flammable materials were left in a corner near an electric motor. A
spark triggered a fire, damaging equipment.

Analysis:

* Improper storage of flammable waste
®* Poor housekeeping practices

* No fire extinguisher nearby

Lessons Learned:

* Dispose of hazardous waste daily

* Store flammable materials in approved containers
* Keep fire extinguishers accessible and serviced

4. Group Activities and Role Play

Activity 1: Hazard Hunt
Objective: Identify hazards in a simulated workshop setup
Setup: Create a mock workspace with intentional safety violations

Task: Students must inspect the area and report at least 5 hazards
Output: Group presents findings and recommendations

Activity 2: Emergency Drill Simulation

Objective: Practice emergency response

Scenario: Fire in a workshop

Roles: One student acts as supervisor, others as workers

Task: Evacuate following the emergency plan, administer first aid
Output: Discuss strengths and areas for improvement




COMPONENT 3:
55 FOR WORKPLACE
EFFICIENCY
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IMPLEMENTING 5S FOR

WORKPLACE EFFICIENCY

1. Introduction to 5S in the Workplace

5S is a structured workplace organization system that enhances efficiency, safety, and
productivity through five key principles: Sort (Seiri), Set in Order (Seiton), Shine (Seiso),
Standardize (Seiketsu), and Sustain (Shitsuke). Originating from Japan, 5S aims to
create a well-organized, waste-free, and structured environment that reduces risks
and streamlines workflow.

Applicable across industries such as manufacturing, healthcare, and offices, 5S
improves operations, fosters a culture of continuous improvement, and leads to
increased productivity and cost savings.

2. What is 58?

5S is a systematic approach to workplace organization that optimizes processes,
eliminates inefficiencies, and promotes a safe and productive work environment.

* sort (Seiri) - Remove unnecessary items to eliminate clutter.

* Setin Order (Seiton) — Organize essential tools and materials for easy access.

* Shine (Seiso) - Ensure cleanliness and routine maintenance.

* standardize (Seiketsu) — Establish consistent procedures for organization.

* sustain (Shitsuke) — Maintain and continuously improve workplace organization.

Identify items that are
needed for the job and
remove the rest
Maintain these METHODOLOGY Keep the workplace
standards clean and tidy
Qf_f

Arrange tools and
equipment to promote
workflow efficiency

STANDARDIZE

Set standards for an
organized workplace
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3. Steps to Implement 55 in Any Workplace

3.1Sort (Seiri) — Eliminating Unnecessary Items

* Identify essential tools, documents, or materials.
®* Remove outdated, broken, or unused items.
* Implement disposal or recycling systems for excess materials.

3.2 Setin Order (Seiton) — Organizing Workspaces

® Assign designated locations for frequently used items.
* Use labels, storage racks, and color-coded systems for accessibility.
* Implement visual management tools for efficiency.

3.3 Shine (Seiso) — Cleaning and Maintenance

* Establish a routine cleaning schedule.
* Inspect tools, machinery, and equipment for wear and tear.
* Implement preventive maintenance checks to avoid disruptions.

3.4 standardize (Seiketsu) - Establishing Consistency

* Develop clear guidelines and checklists for maintaining order.
® Train employees on cleanliness and safety protocols.
® Conduct routine audits to ensure adherence to 5S practices.

3.5 Sustain (Shitsuke) - Continuous Improvement

* Perform regular audits and assess workplace efficiency.
®* Recognize employees for maintaining 5S principles.
* Encourage feedback for ongoing improvements.

4. The Role of 55 in Workplace Efficiency

4.1 Waste Management and Reduction

* Minimizes material wastage through inventory control.
®* Reduces disposal costs by sorting and recycling materials.
®* Enhances sustainability by reducing unnecessary waste.

4.2 Inventory and Tool Management

®* Prevents loss or misplacement of essential tools.
®* Reduces downtime caused by missing or damaged equipment.
® Ensures easy access to necessary resources for improved efficiency.

4.3 safety Enhancements and Risk Prevention

® Creates clear pathways to prevent trip hazards.
®* Reduces injuries caused by misplaced or improperly stored tools.
* Improves visibility with warning signs, hazard labels, and emergency exits.
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APPENDICES

The appendices section provides supplementary materials to enhance learning,
reinforce green skills, and support TVET students in applying sustainability concepts
effectively. It includes a glossary of key terms, best practices for sustainable living,
references for further learning, and assessments for self-evaluation.

Appendix A: Glossary of Green Skills Terms

This glossary provides definitions of essential green skills, sustainability concepts, and
technical terms related to the green economy.

Key Terms and Definitions

Green Economy An economic system that prioritizes sustainability, reduces
carbon emissions, and promotes environmental protection
while fostering economic growth.

Renewable Energy Energy derived from naturally replenishing sources such as
solar, wind, hydro, and bioenergy.

Carbon Footprint The total amount of greenhouse gases emitted by an
individual, organization, or product, usually measured in COX
equivalents.

Circular Economy A system that focuses on reusing, recycling, and reducing

waste to minimize environmental impact.

Energy Efficiency Using less energy to perform the same function, improving
energy savings and reducing environmental impact.

Sustainable Meeting present needs without compromising the ability of
Development future generations to meet their own needs.
LEED Certification Leadership in Energy and Environmental Design, a global green

building certification system.

Eco-Labelling A labeling system that identifies products and services that
have a reduced environmental impact.

Zero Waste A philosophy that promotes the redesign of resource life cycles
to ensure that all products are reused and no waste is sent to
landfills or incinerators.

Biodiversity The practice of protecting and managing species, ecosystems,
Conservation and genetic diversity to maintain ecological balance.
Green Jobs Jobs that contribute to environmental sustainability,

renewable energy, and conservation efforts.



Term Definition

Waste Management The collection, transportation, processing, and disposal of
waste materials in an environmentally friendly manner.

Climate Adaptation  Adjusting to climate change effects by implementing
strategies to minimize negative impacts on ecosystems and
communities.

Eco-Friendly Materials that have minimal impact on the environment, such
Materials as recycled steel, bamboo, or biodegradable plastics.
Carbon Neutrality Achieving net-zero carbon dioxide emissions by balancing

emitted carbon with carbon removal or offsetting measures.

Appendix B: Best Practices for Sustainable Living

Sustainability starts with daily choices that minimize environmental impact. Below are
practical steps individuals can take to lead a more eco-friendly lifestyle.

Energy Conservation at Home

Switch to LED bulbs to reduce energy consumption.

Unplug electronics when not in use to prevent standby power waste.
Use solar water heaters to reduce electricity usage.

Install energy-efficient appliances with ENERGY STAR certification.

Water Conservation Tips

Take shorter showers to save water.

Fix leaking taps and pipes to prevent water wastage.

Use low-flow toilets and faucets to reduce water consumption.
Collect and reuse rainwater for household or garden use.

Waste Reduction Strategies

Follow the 3Rs — Reduce, Reuse, Recycle to minimize waste.

Carry reusable bags, bottles, and cutlery instead of disposable plastic.
Compost organic waste to reduce landfill dependency.

Participate in community clean-up drives and recycling programs.

Sustainable Transportation

Walk, bike, or use public transport instead of driving.
Carpool or use electric/hybrid vehicles to reduce carbon emissions.
Support ride-sharing services that use fuel-efficient vehicles.

Eco-Friendly Food Choices

Buy locally produced and organic foods to reduce carbon footprint.
Reduce food waste by planning meals and using leftovers efficiently.
Eat more plant-based meals to decrease environmental impact.



Green Workspaces

Use digital documentation to reduce paper waste.

Encourage indoor plants to improve air quality.

Turn off lights, computers, and machines when not in use.

Organize sustainability initiatives in the workplace to promote eco-friendly practices.

Appendix C: Resources and References for Further Learning

For those who want to explore green skills and sustainability in greater depth, here are
some recommended books, websites, online courses, and certification programs.

Books on Sustainability and Green Economy

The Circular Economy Handbook — Peter Lacy, Jessica Long, and Wesley Spindler
Sustainable Energy — Without the Hot Air — David MacKay

Cradle to Cradle: Remaking the Way We Make Things — William McDonough & Michael
Braungart

Online Courses and Training

Introduction to Sustainability — Coursera (offered by the University of lllinois)
Renewable Energy and Green Building Entrepreneurship — Coursera (offered by Duke
University)

Certified Energy Manager (CEM) — Association of Energy Engineers (AEE)

LEED Green Associate Training — U.S. Green Building Council (USGBC)

Websites and Government Portals

United Nations Environment Programme (UNEP) — www.unep.org
International Labour Organization (ILO) Green Jobs — www.ilo.org/greenjobs
U.S. Department of Energy — www.energy.gov

European Environment Agency — www.eed.europa.eu

Pro Tip: Students can sign up for newsletters from sustainability organizations to stay
updated on the latest developments in green jobs and climate action.
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Implementing Partners

STELLEANTIS

About Stellantis

Stellantis, one of the world’s leading automotive
manufacturers, is at the forefront of innovation
in sustainable mobility, including electric and
hybrid vehicle technologies. As a committed
industry partner of Project INSPIRE, Stellantis
supports the mission to bridge India's skills
gap by empowering youth with future-ready
competencies in emerging sectors. Through
this collaboration, Stellantis is helping build a
workforce aligned with the automotive industry’s
transition toward cleaner, greener, and more
advanced technologies.

About ASSIST

ASSIST (Asia Society for Social Improvement
and Sustainable Transformation) is an self-
sustaining international non-profit organization
committed to promoting sustainable development
and social impact through innovation, capacity-
building, and collaboration. Founded in the
Philippines with strong roots in India, ASSIST
partners with the private sector, government, and
civil society to co-create inclusive, future-ready
solutions that drive lasting change.

About NITTTR - Chennai

NITTTR (National Institute of Technical
Teachers Training and Research) is a premier
autonomous institution under the Ministry of
Education, Government of India, dedicated to
advancing technical education through teacher
training, curriculum development, and research.
As our knowledge partner in Project INSPIRE,
NITTTR brings decades of expertise to empower
educators and shape the next generation of skilled
professionals.

Be our Partner for Progress, Connect with Us:
@ No. 9, Desika Road, Mylapore, Chennai, 600 004 @ partnerships@assistasia.org

@ (+91) 44-45548438

& www.assistasia.org




