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CATCH THE RAIN: A RENEWED
NATIONAL CALL FOR WATER

RAIN TO RESOURCE

Vi
hY

CONSERVATION

* Nationwide campaign by
Ministry of Jal Shakti.

* Principle: "Catch the rain,
where it falls, when it falls.”

* Promotes rainwater harvesting
& groundwater recharge.

‘—\

Rooftop
Harvesting

* Revives traditional water
bodies & watershed
management.

« Community participation at
village & urban levels.

* Key for climate resilience &
water security.

— —_—
VALUE ADDITION: India is the world's largest groundwater user.
~85% rural drinking water & >60% irrigation depend on groundwater.

- /s

/KEYWORDS: Water Security, Rainwater Harvesting,
Groundwater Recharge, Watershed
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NAMASTE SCHEME: ENSURING

DIGNITY, SAFETY & SOCIAL

SECURITY FOR SANITATION WORKERS
» Fall Form: National Action for

Mechanised Sanitation Ecosystem. NAMASTE - KEY PILLARS

* Aims to end hazardous manual \
cleaning of sewers & septic tanks.

+ Provides machines, PPE, safety "‘ F
gear & training.

+ Ensures health insurance &
netenative livelihoods.

« Implemented by MoSJE in
collaboration with MoHUA.

« Upholds dignity, safety &
social security.

Mechanisation Safe(y Sﬂ&
(PPE) Training lnwtanoe

" VALUE ADDITION: Aligns with Article 21 (Right to Life & |
Dignity) and SOGe 6, 8, 10. Promotes inclusive &
humane urban devolopment,

' KEYWORDS: NAMASTE, Sanitation, Dignity of Labour,
Social Justice, MoSJE

Consumer Rnghts CPA 2019

CCPA ACTION AGAINST
RESTAURANTS LEVYING
MANDATORY SERVICE CHARGE

« CCPA initiates suo motu action

against unfair trade practice. SERVICE CHARGE vs GST
* Service charge cannot be (o ——— —————
imposed by default. SFRVICE CHARGE l GST

¢ Must be voluntary & clearly Private Charge ' Government Tax |

communicated.

¢ Consumers have right to Voluntary Mandatory
SocselS pey! Part of Bill Added to Bill
* Violations attract penalty
under CPA, 2019. Not Tax Tax

* Strengthens consumer rights
& transparency.

Can boRofuud Camboktﬁnod

) -

VALUE ADDITION: CCPA established under
Consumer Protection Act, 2019 to protect,
promote & enforce consumer rights.

KEYWORDS: CCPA, Unfair Trade Practice,

|

.« Hosted by Royal Australian

INDIAN AIR FORCE EXERCISE
PITCH BLACK 2026

* |AF participates in Exercise
Pitch Black 2026 in Australia.

MULTINATIONAL AIR EXERCISE

Air Force.
¢ Multinational high-end air
combat exercise.

* Focus on interoperability,
network-centric warfare.

* Enhances Indo-Pacific
cooperation & strategic
deterrence.

¢ QUAD partners regularly
participate.

VALUE ADDITION: Builds operational synergy,

boosts interoperability and strengthens
Indo-Pacific security architecture.

KEYWORDS IAF, Pitch Black Indo Pacnflc
| Interoperabnluty, Air Power

MASS PUBLIC MOVEMENT AGAINST
CANCER, DIABETES & OBESITY

+ Dr Jitendra Singh calls for nationwide
PREVENT - DETECT - PROTECT

movement against NCDs.
« Stresses early detection &

scientific awareness. y .\ A N TN

« NCDs are leading cause of x. N %3 Y, 0 |

, deaths in India. Y. ,
+ Early screening reduces \-\ * 4 b L
mortality & cost. Healthy Early Reduced
Lifestyle Detection Burden

« Aligns with NP-NCD, Ayushman
Bharat & Fit India.

« Shift from curative care to
preventive healthcare.

deaths in India. Prevention is cost-effective
ondwstm

| KEYWORDS: NCDs, Early Detection, NP-NCD,

VALUE ADDITION: NCDs account for ~60% of all l

PM PAYS HOMAGE TO THE GREAT
REVOLUTIONARY MANGAL PANDEY JI

+ PM pays homage to Mangal Pandey Ji.
« Soldier of 34th Bengal Native Infantry.

+ Incident at Barrackpore on
29 March 1857.

+ Executed on 8 April 1857,
« Spark that ignited the Revolt of 1857.
« Symbol of courage and resistance

against British rule.
1857 TIMELINE

L @ ©
29 March 1857 8 April 1857 10 May 1857
Barrackpore Execution of Revolt begins
Incident Mangal Pandey at Meerut

| KEYWORDS: Mangal Pandey, Revolt of 1857, Barrackpore,
Freedom Struggle, Military Grievances

Monsoon covers entire
India; one day later

808
than normal.

‘6

o agreement.

|

OTHER IMPORTANT ONE-LINERS

India & Australia sign
uranium supplies

‘. Preventive Healthcare, Lifestyle Diseases

a TRADITIONAL INDIAN CRAFTSMANSHIP |
DRIVING ECONOMIC GROWTH

* Traditional crafts reflect India’s

rich cultural heritage.
* Generate employment in rural
& semi-urban areas.

* Promote Gl products & g - -_:' -
handicrafts exports. h
* Supported by PM Vishwakarma,
ODOP & Gl Tag initiatives. Traditional Market Global
Crafts Access Exports

* Strengthens cultural economy
& sustainable livelihoods.
+ Women artisans & MSMEs

empowered. : - 2
VALUE ADDITION: Handicrafts sector contributes

significantly to MSMEs, exports and
inclusive growth,

KEYWORDS: Handicrafts, Gl, ODOP, PM Vishwakarma,
Cultural Economy, Livelihoods

INDIA'S ECONOMIC PARTNERSHIP
WITH EUROPE

+ Commerce Minister visits Spain,
Belgium, Finland & Estonia.

KEY AREAS OF PARTNERSHIP
+ Strengthens India~EU
economic partnership.

+ Focus on trade, technology, lll '-’" Q% &

clean energy & digital economy. ./
« Cooperation on supply chains, ' Trade &
semiconductors & innovation. e

« Supports India—EU FTA |

Green Ted\nology& Resilient |
Energy Innovation Swplydwvs

negotiations. i
+ Enhances strategic & economic VALUE ADDITION: EU is India's largest trading partner.
connectivity. Focus on trusted partnerships, critical minerals &
sustainable development.

f KEYWORDS: India-EU, FTA, Trade, Green Tech,
Supply Chains, Strategic Partnership

BIHAR HIGHWAY CONNECTIVITY:
FROM BANANA FARMS TO
MAKHANA MARKETS
+ Highway projects connect farms
to markets. => Farme

* Improves access to banana,
makhana & other produce.

* Reduces transport cost & time.

+ Strengthens farm-to-market
value chain.

* Supports rural economy &
PM Gati Shakti vision.

+ Boosts agri-logistics & incomes.

N

if VALUE ADDITTON: Better roads = better prices for farmers,
lower post-harvest losses, stronger rural economy.

KEYWORDS: Infrastructure, Agriculture, Value Chain,

SC: Citizenship rulings
must be ‘fair,
lawful'.

Py

2 Qil

Retail inflation rises to
4.4%; above RBI
target.

New study finds efficient
way to filter nuclear
wastewater.

Gati Shakti, Rural Economy
-Q’

~
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Prelim One 2027 | History Harappa Civilization

@ Match the metals with their source regions:

Metals Source region

1. Gold A. Afghanistan, Iran, Kolar
(South India)

2. Copper B. Khetri (Rajasthan),
Baluchistan, Oman

3. Tin C. Afghanistan, Iran

4. Lapis Lazuli D. Shortughai, Afghanistan

Select the correct pair from the codes given below:

(a) 1-B, 2-A, 3-D, 4-C (b) 1-A, 2-B, 3-C, 4-D
(c) 1-C, 2-D, 3-A, 4-B (d) 1-D, 2-C, 3-B, 4-A

Which of the following is NOT a major cause
for the decline of the Harappan Civilization?

(a) Change in the course of rivers
(b) Over-exploitation of natural resources
(c) Aryan invasion

(d) Climate change and drought

m Match the metals with their source regions:

Metals Source region
. Jade A. Pamir (Central Asia)
2. Lead B. South India
3. Silver C. Rajasthan, Mesopotamia
4. Steatite D. Iran, South Rajasthan

Select the correct pair from the codes given below:

(a) 1-B, 2-D, 3-A, 4-C (b) 1-C, 2-A, 3-D, 4-B
(c) 1-D, 2-C, 3-B, 4-A (d) 1-A, 2-B, 3-C, 4-D

@ Match the following sites with their findings:

Site Findings

I. Kalibangan A. Fire altars showing the
practice of sacrifice

2. Chanhudaro | B. Bead maker’s shop

3. Dholavira C. Unique water
harvesting system

Choose the correct pair from the codes given below:

(a) 1-C, 2-B, 3-A (b) 1-A, 2-C, 3-B
(c) 1-A, 2-B, 3-C (d) 1-B, 2-C, 3-A

Which of the following statements about
Harappan urban planning is correct?

(a) Streets were laid out in a circular pattern.
(b) Cities had separate citadel and lower town.
(c) Houses did not have private bathrooms.

(d) Town planning was unorganised and chaotic.

Which of the following crops were grown by
the Harappans?

(a) Wheat, Barley, Rice

(b) Wheat, Barley, Cotton
(c) Rice, Millets, Sugarcane
(d) Millets, Gram, Cotton

Which of the following animals were
domesticated by the Harappans?

(a) Cow, Buffalo, Goat

(b) Tiger, Rhinoceros, Elephant
(c) Horse, Camel, Donkey
(d) Dog, Cat, Pig

@ With reference to Harappan burials, which of

the following statements is correct?

(a) They practiced only cremation.
(b) Burials were accompanied by grave goods.

(c) All burials were in urns.

(d) Burials were always solitary without any goods.

@ Which of the following is associated with the
“Mature Harappan Phase”?

(a) Regionalisation of culture
(b) Standardisation of weights and measures
(c) Decline of urban centres

(d) Nomadic pastoralism

Which of the following is a characteristic
feature of the Harappan script?

(a) Itis alphabetic and phonetic.
(b) Itis pictographic and not yet deciphered.
(c) It was written on palm leaves.

(d) It used Greek letters.

Which of the following items were used
as weights and measures by the Harappans?

(a) Binary system of weights
(b) Standardised cubical weights
(c) Irregular stone slabs

(d) Animal bones

Which of the following is TRUE about the
Harappan trade?

(a) They traded only within India.
(b) They had sea trade with Mesopotamia.
(c) They used coins for trade.

(d) They had no trade relations.
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STATES OF INDIA

i 19th JULY 2026

(UNION TERRITORY)

2 LOCATION & MAP

R, Gyl Gemmme g 3 MAP OF UT OF JAMMU & KASHMIR AND UT OF LADAKH
a Capital (Winter) Jammu

Formation 31 October 2019

@ Official Languages Kashmiri, Dogri,

Urdu, Hindi, English

U & KASHMIR £

Paradise on Earth — Strateguc Frontuers, Rlch Culture & Natural Beauty

3. HISTORY & HERITAGE
A ﬁ Ancient History

® Mentioned in Rajatarangni by Kalhana,
* Mauryan rule under Ashoka.

m Medieval History
e Shah Me Dynasty.,

W UT Animal Hangul (Kashmir Stag) * Mughal Rule under Akbar.
P& UT Bird Black-necked Crane o Sikh Empire under Maharajas Ranjt Singh,
J UT Flower Lotus m Modern History
M UT Tree Chinar o Treaty of Amritsar (1846) ~ Dogra Rule.
& Population (2011) 1.23 crore (approx.) * Instrumeet of Accession (1947).
& Area 42241 sq km . &Qorgani:ed as UT on 31 Oct 2019,
m Literacy Rate (2011) 67.2% @ Important Personalities
. % o Lal Ded - Mystic Poet.
IMPORTANT FACTS -~ ~ o Shaikh Noor-ud-din (Nund Rishi).
% Northernmost Union Territory of India. IMPORTANT RIVERS o Msharajs Gulsb Singh ~ Founder of Dogra Rule. |
W UT with Legislative Assembly. | » Jhelum * Maharaja Hari Singh ~ Last Ruler.
- » Chenab
w  World famous for Dal Lake, Pashmina & Saffron. & @ Heritage Highlights
W Himalayan rivers - Jhelum, Chenab, Ravi, Tawi. | > Towi o Mughal Gardens, Ancient Temples,
W Strategically located along LoC & International Border. » Sindh Sufi Shrines, Forts & Heritage Sites.
\ / ‘ | » Kishanganga
< N=E A B ' NEIGHBOURS >
7 > Neeth&West : Pslatan =3
' & Economy A B ¢ conne s oo
ﬁ Major Secters 2P e Ak 6. CULTURE & TRADITION
¢ Tourism, Agricuture, Horticulture, > South Waest : Ponjeb & Folk Dances
Handscrafts, Senculture, Flonicuiture, * Rouf, Dumhal, Kud, Bhand Pather.
Hydropower, Education. & Jammu Plains & Shivali Hals A Pee Panjal Range A Kashmir Valley A Great Himalsyas z& de; : >
Vo

a Major Industries

o Sufi Mutic, Chalri, Wasvan,

¢ Corpets, Peshenina, Sk,

Paper Michs, Walnut Wood Carving, g 8% Msjor Crops S. AGRICULTURE
Apple Processing. ¢ Rico, Wheat, Maize, '
A Minerals S 'éf . P\a.lm
¢ Gyptum, Limestone, Baucite, - * Horticulture
Lime, Building Stones, Marble. l = 4 . Aoo‘lo. Chorry, Pear,
BANIHAL TUNNEL Apricot, Walrmut,
0'0 Infrastructure Amond, Plom.
¢ Chenab Rad Bridge, Barvhal Tunel, * Livestock

Z-Morh Tunnel, NH-44, NH-701A,
# Key Economic Facts
¢ Indis’s largest producer of Saffron.
¢ [8ioyapp'e-Pssecsy ogs S o Koshmi Pochening
¢ High potential in tourism & hydropower, APPLES ORCHARDS « Bosohi Peining, v
\ - ¢ Kashmie Walnut Wood Carving.

7. FESTIVALS

e Sheep, Goat, Cattle,
Poultry, Yok (high altitude).

& Gl Togs
¢ Kashme Soffron,

_Kashmir Saffron ‘

(_oime
f 8. ENVIRONMENT & BIODIVERSITY

& Tulip Festival
(Spring Celebration)
& Lohei 24 Notional Parks
(Winter Harvest) ¢ Dachigam NP, Kichtwar
Sf\ Batsakin High Altitude NP,
| (Horvest Festiva) X ?’*;'i: S-:'“’:"" BLACK-NECKED CRANE
&b Eid-ul-Fitr & Eid-ul-Adha Jur:i; i
Ay Navratri % R o
& Shivratn (Herath) o VWador Labe, Hokersar Wetland, 1 e, , -
lgﬁ Urs Festivals » N \ Svrinuv-Mnr‘vu( Lakes. : ; R
(Sufi Shrines) TULIP FESTIVAL & Importaet Spacies WULAR LAKE HIMALAYAN MONAL

* Hongul, Himaloyan Black Bear,
Musk Doer, Hmalayan Monal,

| 10. UPSC VALUE ADDITION

Q Prolims Facts
® UT with Leguslative Assembly, Capital (Srinagar/Jammwu),
Wolar Lake, Hangul, Kashmir Saffron, LoC.

g Mains Points
¢ Geottrategic importance, Border infrastructure,
Water security (Indus Bazin), Horticulture economy,
Touriem potential, Ditaster managoment.

& Current Affsies Linkages
¢ Development prajects, Chenab Rail Bridge,
Touriom revival, G20 Tourism Working Group
meetings in JBK (2023)
a Important Pervonalities
e Lal Ded. Nund Risks, Maharajs Gulab Singh,

Mahacaje Hari Singh.

1.

RAPID REVISION — 15 KEY FACTS

Formed as UT = 31 October 2019 UT Animal — Hangul (Kashmir Stag)
UT Bard ~ Black-nacked Crane
UT Flower = Lotus

UT Tree = Chinar

Capitals ~ Sroager (Summer), Jamenw (Weter)
UT with Logalative Assembly
Aroa = 42, 241 1q km

Popalation (2011) = 1.23 croce (appeox.)
Major River = Jholumn

Famous Crop = Saffron

Famous Product -~ Pashmina

000060

Strategic Importance = LoC,

Largest Lake ~ Wolar Lake ‘
Indus Bazin & Northern Frontier

O00000O0Oe

National Park = Dackegam NP

& Ast Forms

o Paper Maché, Walnut Wood Carving,
Basohll Painting

Handicrafts

o Pathuming Shawls, Carpets, Silk,
Sosni Embecsdery. Copperware

R Languages

¢ Koshmini, Dogri, Urdy, Hind,
English.

Cultural Practices

o Sufi Traditions, Hospitality,
Respect for Nature.

=LY

» - <~ -
7y~ at o

PAPIER-MACHE ART

9. TOURISM & HERITAGE

& Major Attractions

o Dol Lake, va plN'QM\
Sonamarp, Batash Valey,

Mughal Gardens.
A Religious Sites
¢ Volhwo Ded, Amarrath Cove,
Shonkoracharys Ternple,
Hazratbal Svee.
8 Cuhwral Laodourks
¢ Mugho! Gardona, Pari Mahal,
Lal Chonk Heritage

Advonture Towritm
¢ Skiing. Trokking. River Rafting,
Golf,

i 12. WHY J&K MATTERS? D

HAZRATBAL SHRINE

AMARNATH CAVE

Strategic Location Water Security Tourism Potential
Border with Pakstan, Source of maor @ One of India's top travel
LoC, Gateway to &) Indus Basin Rivers. destinations.
Contral Asia
Agriculture Strength E Cuhtural Heritage 2 Development Focus
(T Inda's Lirgest apple Rich blend of Himaleyan Infraatructire, tourivm,
—_— peoducer & only saffron culture, Sufi traditions & economy & people-centric 1
growing regen hatorxal legacy. governance
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lndia’s ﬁrSt privately made a Vi:far:w-l iilndia's first privately developed
orbital rocket Vikram-1 ¢ Sl et ooy
places payloads into orbit + Misionnamed ‘Mison Aagaman

* Makes India the third country in the world to

Hemanth C.S. — achieve private orbital launch capability.
SRIHARIKOTA :

BIVRESERERE . - - o T T I e e e s
India achieved a major mil- The "Mission Aagaman' makes India the third country in the world to

¢ Developed by Skyroot Aerospace.
/ e Multi-stage orbital launch vehicle with
< O ’ all-carbon composite structure.

¢ Powered by in-house developed propulsion

estone in its space journey
on Saturday as the coun-
try’s first privately deve-
loped orbital rocket, Vik-
ram-1, successfully placed
multiple technology de- launch vehicle built with
monstration payloads and an all-carbon composite
postcards - including from structure

attain private orbital launch capacity

® Developed by Skyroot m It is powered by in-house developed
Aerospace, Vikram-1 is propulsion systems, including
a multi-stage orbital 3D-printed engines

m |tis designed to carry small satellites

systems including 3D-printed engines.
weighing up to 350 kg to low earth orbit

Prime Minister Narendra
Modi - into a low earth
orbit.

Dubbed ‘Mission Aaga-
man’ (meaning arrival),
the launch marked India’s
entry into an elite group of
nations, becoming only the
third country in the world
to achieve the feat through
a privately developed
launch vehicle.

The mission was a
“grand success”, said priv-
ate space launch company
Skyroot Aerospace, which
developed the rocket.

Vikram-1 lifted off from
the Satish Dhawan Space
Centre in Sriharikota at
12.05 p.m.

Defining moment: PM

Pawan Kumar Chandana,
co-founder and CEO, Sky-
root Aerospace, said that
during the flight, Vikram-1
completed every principal
mission milestone, validat-
ing the performance of its
propulsion, avionics, and
guidance, navigation and
control systems under true
operational conditions.

Following the successful
launch, Prime Minister Na-
rendra Modi had a phone
conversation with the team
of Skyroot Aerospace.
Speaking to Mr. Chandana,
the Prime Minister said
that the launch is a defin-
ing moment in India’s
space journey.

“The growing participa-
tion of our private sector is
opening new frontiers and
accelerating innovation.
This achievement will en-
courage youngsters to
dream bigger and innovate
fearlessly,” Mr. Modi said.

PAYLOADS

® Embrace by
Cosmoserve Space

® Solaras Satellite by
Grahaa Space

B Scope Satellite by
Skyroot Aerospace

CONFIGURATION
Three solid stages
and a liquid orbital
adjustment module

The launch comes 46
years after India launched
its first experimental satel-
lite launch vehicle, SLV-3.
On July 18, 1980, India be-
came the sixth member of
an exclusive club of space-
faring nations when the
SLV-3 was successfully
launched from the same
venue as Vikram-1.

“The vehicle deploved
its customer payloads and
generated a wealth of in-
flight data that will directly
inform future Vikram mis-
sions and the continued
evolution of Skyroot's
launch programme,” Mr.
Chandana said.

“We have a team of
freshers, experienced per-
sons and a diversified
workforce,” he said.

- Saturday. PTI

® uD3PP and mD3RN by
Germany’s Dcubed

® Cosmic Bloom by
Cosmos Diamonds

® Micro Art Tribute by Ajay
Kumar Mattewada

New player: Vikram-1
Test Flight-1 lifts

off from the Satish
Dhawan Space Centre
in Sriharikota on

high-thrust solid-fuel rock-
et boosters. It is designed
to carry small satellites
weighing up to 350 kg to
low earth orbit.

During the flight, Vik-
ram-1 deployed six tech-
rology demonstration pay-
loads from Grahaa Space,
Cosmoserve, DCubed and
Skyroot, along with Cos-
mos Diamonds’ artwork
‘Cosmic Bloom’, and a mi-
cro-art piece.

Pawan Goenka, chair-
man, IN-SPACe, said: “Only
a handful of nations can
reach space on their own,
and today a private Indian
company joined that exclu-
sive club. What lifted off to-
day is the culmination of
years of work, a team of ov-
er a thousand people, and
efforts of close to 400 sup-
pliers with it. Congratula-
tions to team Skyroot. You

have given us an India
L R |

e e e

.........................

Designed to carry small satellites up to
350 kg to low Earth orbit.

--------------------------------------------------------------------------------

Payloads include satellites from Grahaa Space,
Cosmoserve, Dcubed (Germany), Skyroot.

Also carried artwork ‘Cosmic Bloom’ and

a micro-art piece.

Demonstrates India’s growing private space
ecosystem and innovation capability.

--------------------------------------------------------------------------------

Part of India’s entry into an elite group
of spacefaring nations.

Success validates performance of propulsion,
avionics, guidance, navigation & control
systems.

PM Modi called it a defining moment for India’s
space journey.

1000+ team members and ~400 suppliers
contributed to the mission.

Launch from Satish Dhawan Space Centre,
Sriharikota at 12:05 p.m.

Comes 46 years after India’s first launch
vehicle SLV-3 was launched (18 July 1980).

Vikram-1 is a 7-storey-tall, multi-stage vehicle
with solid-fuel boosters.

Achieved all mission milestones - a grand
success.

Reflects growing private sector participation
in space.

Encourages innovation and inspires youth.

Strengthens India’s position in small satellite
launch market.

Supports Atmanirbhar Bharat, technological
self-reliance and space economy.
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Manufacturing Scheme offer?

Aroon Deep

| The story so far:

n July 15, the Union Cabinet cleared
| the second phase of the India
Semiconductor Mission (ISM), and
the Mobile Phone Manufacturing
' Scheme (MPMS), with a 21.27 lakh crore and
| 262,500 crore outlay, respectively. The
programmes are aimed at encouraging the next
cohort of semiconductor fabrication, assembly,
- and packaging facilities in India, as well as
- following through on encouraging more phone
- assembly and component manufacturing in the
' country. The government expects the scheme to
draw 24 lakh crore in investment, ¥2 lakh crore
' in production, and 21 lakh crore in exports over |
| its tenure of five years.

How is this different from the first phase?
ISM's first phase was approved in December
2021 with an outlay of 76,000 crore. Following
' an amendment in 2022, the programme was
- empowered to provide for up to 50% capital
- subsidy for big-ticket projects, such as Micron's

memory chip packaging facility in Sanand,
Guijarat. The funds were also directed to the

- Electronics Component Manufacturing Scheme,
which was designed to incentivise additional

e
- _

' Union IT Minister Ashwini Vaishnaw showcases ‘Made in India’ semiconductor

government
has insisted
that building
domestic
capacities is
essential even
if it takes
decades to
reach the
level of
countries,
such as the
Netherlands
and Taiwan,
whose
companies
are critical in

chipmaking

| chips while speaking during a Cabinet briefing in New Delhi. P11

\

manufacturing of smaller electronics
components.

The Gazette notification laying out the precise
details of the second phase is set to be published
by next month. In the meantime, Information
Technology Minister Ashwini Vaishnaw and
Ministry of Electronics and Information
Technology (MeitY) Additional Secretary
Amitesh Kumar Sinha have offered a few details
of the expanded scope of the programme.

The main change is that the ISM programme
will now cover a larger part of the electronics
manufacturing ecosystem, including areas that
were partially addressed in the previous phase.
capital machinery (the large equipment used in
chip-making facilities), chemicals and gases that
are of semiconductor-grade purity, and research
and development efforts.

The newer scheme will also trim capital
subsidies to 30-40%, Mr. Sinha said, as the
semiconductor industry is likely to get more
attractive in India even with less incentives. The
government is also less likely to offer land
support, as State governments have shown
increasing enthusiasm for hosting such projects
by providing land at token prices and offering
their own incentives on top of those provided by
the Union government.

What have been the outcomes of phase 1?

Of the 12 manufacturing and packaging units
approved in phase 1, with a total committed
investment of €1.64 lakh crore, most are
semiconductor packaging units. Nine such units
are spread across Gujarat, Uttar Pradesh,
Punjab, Assam, Odisha, and Andhra Pradesh. In
addition, there is a silicon fabrication unit, and
one gallium-nitride Micro LED display
fabrication unit. The Tata Electronics fab is set
to start commercial production in 2028.

The scheme included a design-linked
incentive programme, under which 24 projects
have been approved. The govemment has also
obtained licences for expensive semiconductor
design software and provided them free of cost
to universities and startups. The Semiconductor
Lab, Mohali, which is being revamped, is being
positioned as a facility to help “tape out™ chips
designed by students and researchers.

‘What goals does Semicon 2.0 aim to achieve?

What are the key focus areas of Semicon 2.0? How is it different from the first phase? Why is India
focusing on semiconductor manufacturing? What incentives does the Mobile Phone

Why is India focusing on semiconductor
manufacturing?

From the COVID-19 era supply chain disruptions

to export controls initiated by the U.S. during
the trade war with China, there has been a

growing sense that India needs to integrate more

tightly with global electronics value chains. The
government has insisted that building domestic
capacities is essential even if it takes decades to
reach the level of countries, such as the

Netherlands and Taiwan, whose companies are

critical in chipmaking.

How sophisticated are the chips targeted in
the current facilities?

While the most powerful phones use “frontier”
grade chips, with a process node of 7
nanometres or even less, the Union government
has targeted 28nm chips (which are made in
what are called “legacy” process nodes). There
is a massive market for these chips, Mr.
Vaishnaw reasoned, as everyday electronics,
where size and computing power are not
constraints, require such components too.

As ISM 2.0 progresses, the government hopes
that the ecosystem will progress to frontier
nodes, especially by improving the level of
domestically owned intellectual property and
research for such chips. While semiconductor
designers are aplenty in India, most work for
either foreign firms or on their behalf, leaving
royaliiss and astartups. 1eeialt behalf] inwdng
depeiding on expertise outside the domestic
industry.

Why is MPMS being notified?

While a growing share of iPhone sales around
the world come from handsets assembled in
India, most components remain imported, and
there are barely any Indian-designed handsets in
the market. The MPMS aims to incentivise both
the expansion of domestic phone assembly as a
way to grow the ancillary market, and to
incentivise domestic design and research and
development. To that end, the scheme provides
for incentives ranging from 2.25% to 5%,
depending on the level of local design involved
in the handsets.

1l ¢ Semicon 2.0 launched with
= = .27 lakh crore outlay.
— = ¢ Aims to attract 24 lakh crore

investment over 5 years.

¢ Focus on complete semiconductor
ecosystem in India.

» Encourage chip design talent.
Support capital machinery,
chemicals, gases, R&D.

Capital subsidy reduced to
30-40%.

» States to provide land &
additional incentives.

* Phase 1(%76,000 crore) approved
in Dec 2021.

* 12 units approved; ¥1.64 lakh cr
committed investment.

¢ 9 packaging units across 6 states.

¢ Tata Electronics fab to start
production in 2028.

* Global supply chain disruptions
highlight need for self-reliance.

* Integration with global value
chains is the goal.

* Long-term vision: build capacities
like Netherlands, Taiwan.

e Current focus on 28nm
(legacy nodes) chips.

* Large market for everyday
electronics.

¢ Aim to move towards frontier
nodes over time.

¢ Need for IP creation & research.

--------------------------------------------------------------------------

¢  MPMS to boost domestic phone
assembly & component ecosystem.

Incentives range from 2.25%
to 5%.

* Promote Indian design & R&D in
handsets.

Key Institutions: MeitY, ISM,
Semiconductor Lab Mohali.

Schemes: ISM 2.0, MPMS,
Design Linked Incentive.

e Relevant for: GS lll - Economy,
Science & Tech, Industry.
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What are the gains from the India-UK. trade deal? | e st ooy o Ty
SR ®  auto imports from the U.K. Under the :
arrangement, 20,000 completely built petrol , \ > Comprehensive, balanced FTA
How do the two countries benefit from the deal? What changes will the deal bring for Indian | :::’ef'lf‘sgl'a mg%er’st";:;': c“(’)‘:‘l;::g nal"“‘mdr‘i‘f’r % > Strong gains for both sides
workers in the U.K.? What were the intractable issues left out of the deal? Why does this deal rates of 30-50%, depending on engine size and » DCC major relief for workers
stand out in particular? vehicle type, down from the standard import > Strategic economic partnership
duty of 66-110%.
T.C.A. Sharad Raghavan sectors can set up branches, subsidiaries, or The quota will gradually increase to 37,000 | | T
representative offices in the UK. such vehicles by the fifth year of the deal, before India’s Gains

The story so far: gradually falling to 15,000 by the 15th year and ol

he India-U.K. Comprehensive What is the DCC and how does it help Indian beyond. The tariffs on these in-quota vehicles > 96.8% U.K. tariff lines removed

Economic and Trade Agreement workers in the UK.? will fall to 10% in the fifth year and remain there. I I I » 98.8% tariff lines covered overall

(CETA) came into effect on July 15, a One big win for India is the DCC. Under this There are separate quotas and tariffs for e & e

year after it was signed. At the same deal, Indian workers in the UK. and their alternative fuel passenger vehicles and » Deep concessions & market access
time, the lndia-U.K;lsl‘))oublc Comn'lmﬂ-lionTh employers ::l SoKh:(glermmed to pay social commercial vehicles. ‘ » Services, digital trade, SMEs boost
Convention (DCC) comes into effect. The security in Ko payment is being :
trade deal has been hailed by both sides, with made in India. The duration of this relief was Regarding government procurement, UK. | | o....ooooeeeeeeeeeeee e,
Commerce Secretary Rajesh Agrawal even - initially three years, but was revised to five. ﬁm:ts will now be allowed to participate in . DCC Benefit

o " " Indian Central government procurement bids. enel
calling it the “gold standard” of India’s free trade The datindi Ty
agreements. UK. ! .y lt 5 “',obo h ;lr:dla However, they can participate only as Class-Il » No social security payment in U.K.
) o L AL local suppliers in eligible tenders. if paid in India |
i and in the UK. Most Indian workers in the UK. ; ) :
What trade benefits does India get? are there for short periods of up to five years. Indian suppliers, on the other hand, will » Relief extended to 5 years
While speaking to the media a day before the However, under U.K. law, workers can claim continue to receive Class-I local supplier » Benefits ~90% Indian workers
deal came into force, Mr. Agrawal said the CETA | social security benefits only after making preference in the U.K. However, U.K. market
stood out not just for its breadth, butalso depth. | contributions for 10 years. As a result, Indian access will be limited to non-sensitive Central » 75,000+ workers, 900+ employers
That is, not only does it cover a wide range of workers would pay into the system but return to government entities and utilities, excluding | | coccceiiiiiiiiiiinnisse s ssesssssssssasasans
tariff and non-tariff issues, butit also yields deep | India before becoming eligible to receive the central PSUs and State/local government )
concessions within many of these issues. benefits. Now, the five-year rc.liefunder (he DCC procurement. According to the Ministry of U.K. Gains
As per the deal, the U.K. will immediately i e L e Commerce, this provides Indian suppliers legal > 89.5% tariff lines covered
tariffs on 96.8% of its tariff li U.K. will no longer have to part with about 23% access to the U.K. government procurement ; N

ECTne e of their salaries towards U.K. social security, as = = » Whiskey, cars, engineering goods
accounting for 97.7% of trade by value. An ] : market worth around £90 billion ($122 billion). R

additional 2% of tariff lines, ting to 1.8% long as they are paying social security in India. India is providing reciprocal opportunities of to become cheaper in India

of tTade vakie) will see Tediiced tarifis based oo Mr..Agrawal said this will benefit over 75,000 around $114 billion. > Market in key servics sectors
In total, this 98.8% of tariff lines Indian workers and more than 900 employers. -

m.s&of covers tariff T » Legal access to £90 billion market

s valie What does the U.K. gain? e I =~ =

Apart from tariffs, the 30 chapters of the The UK. stands to gain significantly in terms of Commerce Minister Piyush Goyal has repeatedly . .
CETA also cover digital trade, government market access in both goods and services, even said that India and the UK. have not let the best Automobile Provisions
procurement, small and medium enterprises, as India has sought to protect its sensitive become the enemy of the good in negotiating » 20,000 cars allowed in 1st year
innovation, labour, environment, and gender. sectors from foreign competition. this deal. That is, issues that were mtractable at 30-50% concessional tariff
They also address non-tariff barriers such as India will immedi i were left out of the deal and are being worked
Sanitary and Phytosanitary Measures and nta il merately Temove ar s on goods out separately. » Quota rises to 37,000 in Sth year
3 3 n 4 accounting for 30.3% of trade value, with tariffs .
Technical Barriers to Trade so that they do not on an additional 47% of trade value bein g One key element is an investment agreement. » Falls to 15,”) by 15th year
become insurmountable trade restrictionsinthe | o inatedina phased manner. It will also offer The Trade and Bconorr'lic P art'nership » Tariff falls to 10% in 5th year
future. reduced tariff rates under quota arrangements {\greement (TE!)A) Idiabasgignedand: || Sorinre e G e e
The CETA also incorporates a significant for goods accounting for 12.1% of trade value. In unplementefi ‘f’“h the four Eur ope Free Govt P
section on services, which is of considerable total, this will cover 89.5% of tariff lines and Trade Association (EFTA) countries includes a ovt Frocurement
interest to India since services exports areavital | 89-4% of trade value. provision where the EFTA bloc has committed to » UK. firms can bid in Indian tenders
engine of growth. The UK. has it : o of UK. products, alcohol facilitating m\'estment' of $100 billion in India as Class-Il local suppliers
. - popual : - over 15 years. The India-New Zealand free trade 3 g
commercial presence rights to Indian from the U.K., especially whiskey, is set to P PR O SO i W IO » India retains Class-| preference
companies in sectors such as computer services, = become cheaper in India, and so are British € ey o in U.K. tenders
ul ez m i ol ceices. THE s . Zealand will facilitate investments of $20 billion e

S % . B % and Shgicising products: 2 in India over 15 years. The U.K. deal does not » Access limited to non-sensitive
means Indian companies operating in these India has also agreed to open up some of its include any such provision. central entities & utilities

key service sectors to UK. firms, such as

..................................................................

. accounting, auditing, financial services, telecom, Another is investor-state dispute resolution. B B
INDIA-UK CETA e e Ever since India unilaterally cancelled all its e
semzs":ﬁ:di;nclszcms:;?: uc:) ::)ﬁ;: h::ng Bilateral Investment Treaties (BITs) in 2017, » Investment agreement excluded
) 1 = dml' t‘ 'aso,um- 1 h&bﬁﬂlakdysﬁddng M' It > - . .
E VYUY B| toestablisha loca} e g hene: R for foreign investors. Under the earlier BITs, :&:T:td::,“ate S et
o oo b profespnal investment disputes could be referred to
SH R' P GOY A qualifications in law and accounting. i tional arbitration in a neutral third » No concession on Carbon Border
‘ : . . Adjustment Mechani
Are there any unusual aspects ofthe deal? e || e e s e SR
- Apart from its breadth and depth, the CETA & th:;g is not a fair B - < UPSC R
process. elevance
; | stands out for two other reasons: automobile
: ﬁ - =5 = 555 India has also not managed to wring any » GS II: Bilateral Relations
" RN : _ . _ concessions from the U.K. regarding the latter’s » GS lll: Economy, Trade, Services
| This deal is the ﬁm under which l"dfa has upcoming Carbon Border Adjustment : &
Union Misister of Comenerce and industry Piyush Goyal addresses apress | agreed to reduce tariffs on automobile imports. Machaniar taritt: 13 r, 2o country has » GS lll: Employment, Labour Rights

conference in New Delbi. SHOUMIX KAR I e R o » Governance & Policy Making




How does India’s
newly launched
train powered by
hydrogen work?

How new is this technology? What is its
future in India? Is hvdrogen a safe fuel?

Maitri Porecha

The story so far:

n July 17, Prime Minister Narendra Modi

flagged off India’s first train powered by

hydrogen. It operates on an 89-km
stretch between Jind and Sonipat in Haryana.

What is a hydrogen-powered train?

India’s hydrogen fuel cell-powered train is a
10-coach train with a capacity of carrying
around 2.600 passengers. Unlike conventional
electric trains that draw power from overhead
lines, it generates its own electricity onboard
using hydrogen, known as the cleanest fuel.

Unlike conventional diesel locomotives that
burn fuel to generate mechanical power, a
hydrogen train carries a small power plant
onboard in the form of a proton exchange
membrane fuel cell. Hydrogen stored in the
train’s cylinders combines with axygen from the
surrounding air inside the fuel cell, producing
electricity that powers the traction motors and
turns the wheels. The only direct by-products of
this electrochemical reaction are water vapour
and heat. There is no combustion, no smoke,
and no tailpipe carbon emissions.

The train consists of two Hydrogen Driving
Power Cars (DPCs) and eight Trailer Coaches.
Each DPC houses fuel cells, lithium iron
phosphate batteries, and hydrogen storage
cylinders that work together to provide traction

power,
Hydrogen is inflammable ensuring reliable
and needs to be handled operation under
with care. Since it varying operating
cannot be seen or conditions.
smelled. the project’s
safety design focuseson ~ The two power cars,
detecting even the one at each end,
smallest leak instantly. each produce
I.ZOO‘LW (1,600
hp) of power.
Their combined

2,400 kW output enables the train to reach its
design speed of 110 km/h.

Where does the hydrogen come from?
The dedicated hydrogen storage, compression
and dispensing facility established at Jind will
support refuelling operations, the Indian
Railways has stated. Just like a petrol pump or a
CNG station, the train needs a place to refuel.
First, hydrogen is produced on site through
electrolysls, in which water is split into hydrogen
and oxygen using electricity at the green
hydrogen plant, and is then stored safely in
dedicated storage tanks. In the second step, the
hydrogen is compressed to S00 bar, enabling a
larger quantity to be stored in a smaller volume.
Finally, it is dispensed through two independent
hydrogen dispensers at a regulated pressure of
350 bar, allowing both DPCs to be refuelled
simultaneously and reducing turnaround time.
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The facility stores nearly 3,000 kg of hydrogen
at a time, sufficient to support regular
operations of the train set, and its storage and
supply system has been approved by the
Petroleum and Explosives Safety Organisation.

Is it safe to travel on a hydrogen-powered
train when hydrogen is an inflammable fuel?
Hydrogen is colourless, odourless, tasteless and
non-toxic. However, it is inflammable and needs
to be handled with care. Since it cannot be seen
or smelled, the project’s safety design focuses
on detecting even the smallest leak instantly.

The train and the plant are fitted with devices
that continuously watch for hydrogen leaks,
unusual heat, flames, or smoke. Continuous
ventilation keeps air moving through the train at
all times, so that even if a tiny amount of
hydrogen were to leak, it is safely carried away
and diluted in the open air.

There is also an automatic shut-off system. If
any unusual activity is detected, the system can
automatically cut off the hydrogen supply on its
own, without waiting for a person to react.

The Jind hydrogen plant has protections,
including leak detectors, flame detectors,
automatic shutdown systems, water sprays to
control any fire, and fire alarms.

Before being commissioned, the entire system
underwent an independent third-party safety
assessment by TOV SUD, Germany, one of the
world’s leading technical inspection and
certification agencies, an Indian Railways

spokesperson said.

What is the status of hydrogen-powered
trains globally?

They are still at a nascent stage. Germany was
the first country to introduce commercial

hydrogen passenger trains, while France, Italy,
China, Japan and others are pursuing pilot

projects or limited deployments. However, these
trains typically have two to four coaches and
serve mainly regional routes.

What is the future of such trains in India?
Indian Railways is exploring the deployment of
hydrogen technology on heritage railways,
including the Kalka-Shimla route. They intend to
transition to a structured national programme
for hydrogen-powered rolling stock, which will
contribute to the National Green Hydrogen
Mission and the country’s long-term Net Zero
Emission goals, an Indian Railways
spokesperson said.

(

India’s first hydrogen fuel cell train flagged off on 17 July.
Operates on 89 km stretch between Jind and Sonipat (Haryana).
10-coach train with capacity of ~2,600 passengers.

Generates its own electricity using hydrogen fuel cells.

Cleanest fuel: only water vapour and heat as by-products.
Design speed: 110 km/h; Output: 2,400 kW (DPCs at both ends).

Works on Proton Exchange Membrane (PEM) fuel cell.
Hydrogen + oxygen — electricity — motors — wheels.
Two Hydrogen Driving Power Cars + eight Trailer Coaches.
Each DPC: fuel cells + batteries + hydrogen storage.

No combustion, no smoke, no tailpipe emissions.

Focus on instant detection of even the smallest leak.

Hydrogen production through electrolysis (green hydrogen).
Stored in tanks, compressed to 500 bar.

Dispensed via two dispensers at 350 bar (simultaneous refilling).
Eacility at Jind stores ~3,000 kg hydrogen at a time.

Dedicated storage, compression & dispensing facility at Jind.

Approved by Petroleum and Explosives Safety Organisation.

Hydrogen is inflammable but colourless, odourless, non-toxic.
Safety design: detect smallest leak instantly.

Continuous ventilation keeps air moving inside the train.
Automatic shut-off system cuts supply on detection.

Plant safety: leak detectors, flame detectors, fire alarms,

water sprays, automatic shutdown systems.

Third-party safety assessment by TUV SUD, Germany.

Hydrogen trains at nascent stage globally.
Germany: first country with commercial hydrogen trains.
France, Italy, China, Japan: pilot projects / limited deployments.

Typically 2—4 coaches; used mainly on regional routes.

Indian Railways exploring deployment on heritage railways.
Kalka=Shimla route identified for initial rollout.

Transition to national programme for hydrogen rolling stock.
Supports National Green Hydrogen Mission.
Contributes to India’s long-term Net Zero Emission goals.

Static Linkages: Green Hydrogen Mission, National Hydrogen
Energy Mission (NHM), Net Zero 2070, Clean Mobility.

Related Sectors: Railways, Renewable Energy, Environment.

UPSC Relevance: Science & Technology * Environment
Economy ¢ Infrastructure * Governance
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1. VIKRAM-1: INDIA’S FIRST
PRIVATE ORBITAL LAUNCH
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¢ Vikram-1 places multiple payloads into LEO
in Mission Aagaman

e First privately developed Indian orbital rocket

¢ 350 kg payload capacity to LEO

¢ Launched from SDSC, Sriharikota

¢ Built with carbon composite structures,
3D-printed engines

¢ Validates indigenous tech & private capability

Space Economy ¢ ISRO « IN-SPACe « NSIL

GS Il « Sci & Tech * Innovation * Atmanirhbar Bharat

4. INDIA-U.K. FREE TRADE

AGREEMENT

& %

o Better market access for goods & services
» Boost to textiles, marine, gems, engineering
¢ Growth in IT, finance, education, healthcare
» Greater mobility for Indian professionals
* Increased FDI, tech transfer & partnerships

 Strengthens strategic economic ties

Trade Liberalisation « Export Growth « FDI
GS Il « IR « Economy « International Cooperation

7. KNOWLEDGE WORK IN THE
AGE OF AGENTIC Al
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Agentic Al plans & executes complex tasks

Automates routine cognitive work

Humans focus on judgement, creativity, ethics

Boosts productivity & decision speed
Risks: bias, overdependence, accountability

Need skilling, governance & human oversight

Digital Transformation « Al * Productivity
GS Il « Employment « Governance + Ethics

2. THE WEIGHT OF
A NATION’S FOOD

Move from calorie security to nutrition security

Diversify diet: pulses, millets, fruits, dairy, protein |

Address hidden hunger & micronutrient deficiency

Reduce food waste across supply chain
Sustainable agriculture: water, soil, climate

Policies must link health, environment & equity

Food Security ¢ Nutrition  Sustainability

GS Il « Social Justice ¢ Agriculture « Health

5. SEMICON 2.0: BUILDING
THE CHIP ECOSYSTEM

[ DESIGN }-—'[ FABRICATION }---’{ PACKAGINGI

L-..| TESTING ---—-[ecosvsrsu}--»‘

Build complete semiconductor ecosystem

Focus on design, fab, packaging, testing
PLI, DLI schemes to boost manufacturing
Strengthen R&D, skills & supply chains
Reduce import dependence; ensure security
Enable growth of Al, 5G, EV, defence, space

Make in India « Electronics « Technology Sovereignty

GS Il « Economy + Industry * Innovation

8. CHANGING CHEMISTRY:
WHY BODY ODOUR CHANGES

l

OMEGA- --»| OXIDATION +-- 2-NONENAL
FATTY ACIDS (INCREASES)

ANTIOXIDANTS
(DECREASE WITH AGE)

}-___l

2-Nonenal formed by oxidation of fatty acids
Antioxidant defence weakens after mid-age

More 2-Nonenal — stronger age-related odour
Water-repellent; hard to wash away
Antioxidant diet & persimmon extract helpful
Shows role of oxidative stress in ageing

Biochemistry « Oxidation « Ageing
GS lll « Health « Science « Biology

HYDROGEN

3. HOW DOES INDIA’S
HYDROGEN TRAIN WORK?

ELECTRIC
MOTOR

FUEL CELL

TANK

H,

‘ WATER VAPOUR

Hydrogen + Oxygen in fuel cell — electricity
Electricity powers motor — drives train

Only emission is water vapour

Ideal for non-electrified rail routes

Supports National Green Hydrogen Mission
Key step towards clean & sustainable mobility

Green Hydrogen « Clean Mobility « Net Zero

GS Ill « Environment « Energy * Science & Tech

6. NON-ANIMAL TESTING IS KEY
TO NEXT PHASE OF PHARMA

Q j 10404400 t
SR

S J TITTIT
NOANIMAL ' opcaNOID  AIMODELs ~ ORGANS-
TESTING ON-CHIP

Alternatives: organoids, organs-on-chip, Al models
More human-relevant & accurate predictions
Faster drug discovery, lower cost

Follows 3Rs: Replace, Reduce, Refine
Regulatory acceptance & validation needed

India can become a global biotech hub

Biotechnology + Innovation ¢ Ethical Science
GS Il « Health « Science & Tech « Research

9. VIKRAM-1 ORBIT SUCCESS,
SKYROOT’S NEXT CHALLENGE

O 3T & g
> a .l
RELIABILITY FREQUENCY cosT CUSTOMER SCALE &

COMPETITION CONFIDENCE ~ FUNDING

Repeated launches needed for reliability
Compete with global players on cost

Build customer trust & insurance confidence
Scale manufacturing & supply chains
Secure funding for R&D & future missions
Key to long-term commercial viability

Commercial Space * Startups ¢ Innovation
GS lll « Economy + Science & Tech * Industry

o Article 370 bags top honour;

o Unwanted guests turn

0 Power grids face unexpected

0 A small imbalance breaks open

0 Trading years of conflict for

| \
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Mammootty wins 4th National Award

T.N. rolls out ‘e-Zero FIR’ for
faster action against cyber fraud

sweet hosts for Assam butterflies

slow-burn threat from solar storms

Surprise found in why some
ancient brains don’t decay

Central African monkey with
striking patch is new species

a soggy physics puzzle
livelihood and a stable future

Ctri+Alt+Delete for IT sector?
Al to transform, not replace

PRELIMS FACTS

Vikram-1 — India’s first private
orbital launch vehicle

LEO — Low Earth Orbit

Hydrogen Train — Uses fuel cell,
emits only water vapour

Semicon 2.0 — Build complete
semiconductor ecosystem

BNSS Section 173 — Legal basis
for e-Zero FIR

CCTNS — Crime & Criminal Tracking
Network & Systems

Solar Storms — Cause geomagnetically
induced currents in grids

2-Nonenal — Compound behind
age-related body odour

Agentic Al — Plans, executes &
adapts tasks autonomously

@

©
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VOCABULARY

Resilience — Ability to recover quickly
from difficulties

Convergence — Coming together of
ideas, people or systems

Prudence — Wise judgement with
care and foresight

Catalyst — Person or event that
brings about change

Autonomy — Capacity for
self-governance
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