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Makrana Marble Waste (Pandu):
Marble Waste turns into 'White Gold'

Makrana Marble
Waste (Pandu)

The waste of the marble processing in Makrana has become an important raw
material for industries. Marble processing waste of Makrana now has become an
important industrial raw material in the local area. This fine white marble powder
has been converted from what was once considered as a waste of ceramic, tile,
construction, pharmaceutical and other industries into a profitable commodity
due to.the growing demand. The Rajasthan Government has also realised the
commercial potential of the sale and announced a royalty regime for it, which will
generate revenue for the state.

Background

High quality white marble is produced in Makrana, which is famous worldwide, in
the district of Nagaur, Rajasthan. Makrana is one of the important marble
producing centres of India as marble of Makrana has been used in several iconic
monuments like the Taj Mahal.
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Almost 25-35% of material is generated as a waste during the extraction, cutting,
polishing and processing of marble blocks. Much of this waste exists as a fine
white powder that is referred to locally as "Pandu.’

Until a couple years ago, there was not much of a market for this marble rubble. It
was discarded on open fields, fallow land and on close farm land, which led to
dust pollution, soil degradation and environmental issues. But in the advent of
technology and the rising demand of industries for high quality calcium
carbonate (CaCO:), Pandu has now turned out to be a valuable industrial input

and an example of successful utilization of waste.

What is 'Pandu'?

The fine white powder which is produced on the cutting, polishing and processing
of Makrana marble is known as Pandu.

It has a relatively high content of calcium carbonate (caco:) that makes it
applicable to different industrial uses.

Since Makrana marble is of a high degree of purity, the Pandu formed in Makrana
is considered to be one of the best grades for industrial use.

It was previously considered as industrial waste but has now been recognized as
a valuable raw material of mineral origin.

Industrial-Applications of Pandu

1. Industrial and Scientific Water Systems
Major raw material for ceramic tiles making.

A significant amount of tiles is sold in the Morbi Ceramic Cluster in Gujarat, which
is one of the largest clusters for manufacturing tiles in India.

2. Construction Industry
Used in manufacturing:

e Wall Putty
e White Cement-based products
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e Construction fillers
e Decorative building materials

3. Paint Industry

As an extender and filler in paint making.
Improves brightness and reduces production cost.
4. Plastic Industry

A blend of plastic materials to enhance strength and lower production expenses.

5. Rubber Industry

Polymer used for reinforcement in rubber products.

6. Pharmaceutical Industry

Calcium Carbonate is extensively employed in pharmaceutical formulations and
pharmaceuticals.

7. Toothpaste Manufacturing

Used to polish and clean.

8. Poultry Feed Industry

Acts as @ calcium supplement in poultry feed.

9. Calcium-Based Industries

Used in any industrial applications where industrial grade Calcium Carbonate is
needed.

Current Developments
In recent years, there has been a rapid growth in demand for Pandu.
Each day 50 truck loads are moved from Makrana to Morbi (Gujarat) of Pandu.

Even waste of old marble is now being bought by the traders in the farms.
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The price of Pandu has risen by almost five times in the past 5 years, reflecting its

increased commercial value.

It is now a source of extra income for farmers, who once found it a burden, to sell

the accumulated marble waste.

Government Initiative

The economic worth of marble waste has been realised by the Rajasthan
Government which is now levying royalty on Pandu.

Key Facts

e Royalty: Z145 per tonne

e Sale Price: Around 2150 per tonne

e Revenue generated contributes to the state’'s mineralleconomy.

e The policy also promotes scientific disposal and regulated trade of marble

waste.

Economic Significance

1. Circular Economy: Thinking Circularly

Pandu is a great example of the Circular Economy, an economy where waste
produced by one industry is used as raw material by another industry. Marble
waste is not wasted, but is reused in the production process, enhancing the

efficiency of resources.

2. Waste-to-\Wealth Model

In the sustainable industrial development, the concept of 'Waste to Wealth'is
getting more and more popularity, and the transformation of waste of marble into
a useful product for industry is an example of that.

3. Additional Income for Farmers

In the past, the discarded marble wastes were being spread in agricultural fields,
which in turn led to a loss of productivity. Today, all of this accumulated waste is
sold to traders and gives farmers an unexpected income.
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4. Increased Employment
The increasing demand has created jobs in:

e Waste collection of marble waste.

Transportation

Processing

Loading and unloading

Trading and logistics

5. The Marble Industry of Rajasthan has been Growing

Commercialization of Pandu has boosted value additionin the‘marble industry of
Rajasthan and made the state’'s industry based on minerals more competitive.

6. Government Revenue

The Rajasthan Government is getting a new source of hon-tax revenue from the
royalty collected with addition of regulating the trade of the waste marble.

Policies and support for manufacturing industries.

High quality Calcium Carbonateis a valuable material to industries, which helps
reduce production costs and ensure the uniform product quality, especially in
ceramics, paints, plastics and pharmaceuticals.

Environmental Significance

e Minimises the dumping of marble waste on farms.

e Reduces dust pollution in the vicinity of mining and processing operations.
e Preventsland degradation.

e Encourages responsible use of mineral resources.

e Promotes recycling and the use of natural resources.

e Minimizes the impact on the environment from the processing of marbles.

Prelims Exam Perspective-

Topic Details
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Location Makrana, Nagaur District, Rajasthan

Famous For High-quality White Marble

Local Nome of Marble Pandu

Waste

Major Chemical Calcium Carbonate (CaCO:)
Component

Marble Waste 25-35% during processing

Generated

Major Buyer Morbi Ceramic & Tile Industries (Gujarat)

Government Measure  Royalty collection of 2145 per tonne

ImportantConcepts ' Circular Economy, Waste-to-Wealth, Sustainable
Mining, Resource Efficiency

Conclusion

The case of successful commercialisation of Makrana's Pandu shows how
scientific innovation and market demand can transform an environmental
problem into an economic opportunity. It is an outstanding example of
Waste-to-Wealth, Circular Economy and Sustainable Mineral Resource
Management. Pandu is also contributing to the mineral economy of Rajasthan by
generating income for the farmers, employment, contributing to various
industries, reducing pollution and through royalty collection, increasing the state

income.
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MCQs

Question 1

The fine white powder generated during the cutting and polishing of Makrana
marble, known as 'Pandu’, is primarily valued in industrial applications due to
its high content of:

A) Magnesium Oxide

B) Calcium Carbonate

C) Silica Gel

D) Ferrous Oxide

Answer: B) Calcium Carbonate

Explanation: Pandu is highly valued in industries like ceramics, pharmaceduticals,
and paints specifically because it is rich in Calcium Carbonate (CaCO:s). The high
purity of Makrana marble makes this waste @ high=quality.industrial input.

Question 2

The transformation of ‘Pandu’ from a pollutantinto a profitable commodity is a
prime example of which economic model?

A) Linear Economy

B) Extractive.Economy

C) Circular Economy

D) Subsistence Economy
Answer: C) Circular Economy

Explanation: A Circular Economy is an economic system aimed at eliminating
waste and the continual use of resources. By repurposing waste generated by the
marble industry as a raw material for the ceramic, construction, and plastic
industries, the 'Pandu’ model perfectly embodies the principles of circularity and
"Waste-to-Wealth."

Question 3
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Which of the following statements is INCORRECT regarding the current status
and impact of ‘Pandu’ in Rajasthan?

A) It has significantly reduced dust pollution and land degradation in the Makrana

region.

B) The Rajasthan Government has discontinued the collection of royalties on
marble waste to encourage small-scale farmers.

C) The Morbi Ceramic Cluster in Gujarat is one of the largest buyers of processed

Pandu.

D) Its commercialization has created new employment opportunities in
transportation, logistics, and trading.

Answer: B) The Rajasthan Government has discontinued the collection of
royalties on marble waste to encourage small-scale farmers.

Explanation: Statement B is incorrect because the Rajasthan Government has
actually implemented a royalty regime, charging 2145 per tonne of Pandu. This
policy helps the state generate non-tax revenue and ensures the regulated trade
of marble waste.
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In view of the expanding utilization of drones by smugglers for cross-line drug
bootlegging along the India—Pakistan border, particularly in Rajasthan and
Punjab, security organizations are enhancing reconnaissance with enemy of
drone frameworks, present day checking advances and interoffice insight
coordination. Since the United Nations Office of Drugs and Crime World Drug
Report 2025 indicates that the worldwide trade in illicit drugs is still growing, this
matter has attracted additional urgency.

Background

Pakistan's international border with India is 3,323 km long, of which Rajasthan
accounts for approximately 1,070 km and has the longest state=wise international
border. The districts like Jaisalmer, Barmer, Bikaner and Sri Ganganagar that
share borders with Pakistan are strategically significant.

Narcotics smuggling involved the use of human porters and cross-border supply
lines. But they have ever more been using drones, GPS navigation, encrypted
communication systems and night-time aerial deliveries for carting drugs,
weapons and other contraband. This change in the technological paradigm has
resulted in new security challenges, calls for the need of high-end counter-drone
capability.

Why is Drone-Based Smuggling Increasing?

e Dronescan cross over the border autonomously without human
intervention.

e Built-in GPS for precise delivery at predetermined location.

e Encrypted communication decreases the possibility of interception.

e Visual detection is hard during night operations.

e Smugglers are thus able to use drones to make deliveries, which reduces
risk while increasing efficiency.

Government Response and Security Measures

Deployment of Anti-Drone Systems

e Various anti-drone systems were developed over time to find, monitor and
target the hostile drone.
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e These systems utilize radar, radio-frequency sensors, electro-optical
devices and jamming technologies.

Strengthening Border Surveillance
Increased monitoring through:

e Border Observation Posts (BOPs)

e Thermal imaging cameras

e Night vision devices

e Ground sensors

e Advanced surveillance equipment

Intelligence Coordination
Coordination has been strengthened among:

e Border Security Force (BSF)

e Indian Air Force (IAF)

e State Police

¢ Intelligence Agencies

e Narcotics Control Bureau (NCB)

The combined system allows efficient and effective access to data, along with
synchronising operations.

Zero Tolerance Policy

The Zero Tolerance Policy of the government against narcotics trafficking is
characterized by:

e Preventiveintelligence

e Border security

e Youth awareness

e Strict legal action against traffickers

UNODC World Drug Report 2025

e Still, myriad new dangerous drugs are emerging with no checks or balance.
e In 2023 approximately 316 million people used illicit drugs around the globe.
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e 244 million used cannabis.

e 61 million consumed opioids.

e The size of global illegal drug market continues to grow which is making life
harder for law enforcement agencies, the report says.

About UNODC

e Established: 1997
e Headquarters: Vienna, Austria
e Parent Organization: United Nations

Mandate:

e Combat illicit drugs

e Prevent organized crime

e Counter corruption

e Support criminal justice reforms

e Address terrorism-related threats

Significance for Rajasthan

National Security

The Rajasthan border passes through vast desert terrain, making surveillance
difficult. Drone-based smuggling poses risks not only for narcotics trafficking but
also for the movement of weapons, explosives, and sensitive information.

Internal Security

Drug trafficking messages are organized by network crime and may also fund
illegal anti-nationalities.

Technological Modernization

e Artificial Intelligence (Al)-based surveillance
e Anti-drone systems
e Smart border management

e Integrated command and control systems
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Social Impact

The availability of narcotic is increasing drug use and addiction, causing social
stability as well as a threat to public health and productivity among youth.

Conclusion

The increasing use of drones for cross-border narcotics trafficking marks a
significant shift in the nature of border security challenges. Rajasthan’s long
international border has become a critical focus area for technology-driven
surveillance and coordinated security operations. Strengthening anti=drone
capabilities, intelligence sharing, and community participation, along with
addressing the broader global drug trade highlighted by the UNODC World Drug
Report 2025, is essential to safeguard national security and protect society from
the growing menace of narcotics.

MCQs

Ql. According to the UNODC World Drug Report 2025, approximately how many
people used illicit drugs worldwide in 2023?

A) 68million
B) 316 million
C) 61 million
D) 367.8 million

Answer: B) 316 million

Explanation:

According to the UNODC World Drug Report 2025, approximately 316 million
people used illicit drugs globally in 2023. The report also states that 244 million
used cannabis and 61 million consumed opioids.

Q2. Which of the following technologies is NOT as part of India’s anti-drone
border surveillance system?

A) Radar and radio-frequency sensors
B) Electro-optical devices and jamming technologies
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C) Thermal imaging cameras and ground sensors
D) Quantum computing-based surveillance systems

Answer: D) Quantum computing-based surveillance systems

Explanation:

Radar, radio-frequency sensors, electro-optical devices, jamming
technologies, thermal imaging cameras, night vision devices, and ground
sensors as part of India's anti-drone surveillance. Quantum computing-based
surveillance is not mentioned.

Q3. Which of the following districts shares the international border with
Pakistan in Rajasthan?

A) Kota

B) Udaipur
C) Jaisalmer
D) Ajmer

Answer: C) Jaisalmer

Explanation:

Rajasthan shares an approximately 1,070 km international border with Pakistan.
The major border districts are Sri Ganganagar, Bikaner, Jaisalmer, and Barmer.
Jaisalmer is one of the most strategically important border districts.

HRA-GTThEdTs EIHT: 31e1-3TUTRA ATGe gerdf fr
dTH o [WATh 3TI-dehadlenh! IR

HTed-Urfdsediel e, faely &U & SToTeRITaT 3i1e UulTd o e, dadel gieT Siol & d6d
UGN & HeoTule, el Ed1ael Uel-glol falecdl, 3effoioh folarersft Wienfafear sie
3ide-Tolelt HfthaT ddead & AT eIl (reconnaissance) &1 96T 28 gl Ufd dh g
AT Ucref Td 3(uerel driafesd (UNODC) ht fa 39T 3T 2025' I8 &dhd St & b
3[qel ATGH UcTelf ol af¥ds TATE BINAIE §6 28T &, ST S AT of Jfdfeh
dTchIfSehdl UTtd Te &1 gl

gssHfA
UTfdsadrel &b AT aTed o 3ideersiid et 3,323 faraft Safl g, fAdA & eroTeRITel Il
1,070 fobaT BT e ATsl Bedi ¢ 311 Tvd-dle Jad od! 3deerse d i gl dods,




1 June 26, 2026
only

STgave, diopTore 3iie sft ITerTE td foies ot UTfdsedTel & arel fieT are sed &,
TUTeffach &0 & Agaquf &l

HATGh UGTT ohl dechel & Uges Aleld dlgeh 3H1e ST UTe 3TUfd cslsall ol U9 glar Tl
>fdsal 31d glel, oiidied aifaviers, Tfochtes &dre YuTfesdl 3i12 2id A gars faddiad! ol
3udT STeffes YerelT, gfeael 3ite 3/ed afuld a3l ol Slel-cb uilel o fe5C T oIl 28T 8|
ddotlohl UfdidiTel & §&1 TGed of ofg deell Jeilfadi Ual ol g, fldd 3-gadid Uel-glof
8IFTaT ot 3MdeTasdT A & 2et 2l

SIT-3TUTR A dEhT F4T 96 BT g7

o Siol fdalT AT g2l & TaTId &U & AT UTe e ddhd &l

o Udiaeffdd witel ue acich fRoiadt & fST Soid gal-fdee fidiga gidr sl

o Tfochtes &M 3ddlelal (interception) bl FaTdell obl ha edl &l

o TTd S HAY & Halesol b GIelel €28 UgdTal (visual detection) Hfedbes gldi &l
52 UhIE deche WIfEdl Dl chdl hed U 3iIE Taldl dald gC femiddl & ST el ol
IUT oot H e B

TN gfafshar 3R e 3urg

TT-gleT faEeH T darait

o 27 §lol o1 Udl &JTTal, folITeTelt cheal 31Ig I8 ofeld ol b [T HeTd ob &1
fafaloet Uel-giel f@ecd fAdmfdd fobt IE &l

o I THTcH CeIe, SAT-Thiadedl AT, soagl- 3iifteahes fSarsd 3iIe GifAT doboftepl
T 3L Hed 2l

AT [T sl FHST &hiaT
TP ATTHA & [Terefl Farg I &
o dIe¢ 3iieTders Ulze (BOPs)
o 2/ SAMAIT Bae
e GiTsc fdulal fSdTsdl
e J3S AL
o 3oold folurersft 3ucheur
zgﬁmwm
SoTch ST dAead ol AuTgd [ohdT I &:
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T e 95 (BSF)
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dechel & fHoTh e Sl bIdars

UNODC faeq 31 R9IE 2025

oTg Fdeollad gt feell fabefl vifd a1 igesol o 381¢ Tal 8l

2023 o SfcidT 81¢ & BIT8I1.316 A3 el 197 of 3fdel earsii ot IuAIIT fasa
244 TSI BN o Bafdd ol U

61 AT BN of 3ifUsfigs b dldet foba|

f3UIE & 3relarTe, 3rdel sTefia! garsil o1 Afds SIulle BITdIE §6 28l 8, faed
PTolel Yddtel Culfaidl & 5T 1e] dodell Bbidel gidT ol 28T &l

UNODC &h.aiX &

ST 1997

AEISY: fade, siifdear

I TIGeT: TTh T

3ffelcer (Mandate): dATcad UCTT ol FhIe T dheoll, TS 3HULTE i SidhoTl,
3ISCTTE Sh ATITeT Theoll, ATUSIfEIh o1 FeTe! ol datelel theall 3¢ 3HTddhals &
Zidfeid Fdel ol dalfeld ol

TSTEATT & [T Agca

eI ERai: eToTeRiTe o 2fier faeqd efitearstt of- 19T & gidhe I[uted 8, T
faTeTeft deall Yol YUl &1 TATdT g1 glet JHTEMd aeahdl of dbacs g Ugreil b
dcdhel dfcoh gfeaTel, fdahicdh! derm ddqsiefies Faeiaif & 3iTerel-YeTel & fo5T
oft B IcToel el Bl
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o 3fidfee Eeam: seftcst carail ol dedsdl ol &dlcsel slcady 3iuere grel fasar wirdT g
3fie g 3rder ersg-faereft rfafaferay o off fAgdifd oe demdr &l

o ddbetldhl smeffAdhtarent: TaTe-3Mmenfed favrerstt, Uel-glol faeca, Te arse
dHaluTdie 3i1e Toblopd hafs 31T dheles fdecd|

o HTAToIh UAHTT: STeffcs Ucref dhl Iuceerdl ATGe Uarelf & IuIT 3T &d ol Fal
28l g, fAerd ArefAieh feeledr vaitfad g1 ¢gl g 3ie Jarsil & arduifoie eareed site
IcTechdl & ST Fder Uer 8l 2el 2l

sy

SHHATUTE JATeeh arelf dhi dedhdt o glol o ded SUANT of AT Eeell ot Jellfdd! bl T
ST 37T ST 1 UTfchedlol & TITal aTe3t ZTuieiTol ohl et Sideerseid efidlr 3id
Waforht smenfea fAurersft site Harfoaa Rai sifalaTsil o1 e(E e doT 918 &l ereid
el HiofAd el daT HaTul ol sieftcy Ugrelf o dad Hdd & defeld geial & oot
©et-giat eraransi bl g e, HfUsan Gaorsil & 3HTaTa-YaTel o) AoTgd Joilal,
Harradt meqerat Ft emfiardt seren den grarsidieft F A 391 RWE 2025 3 2xrifdd
dfeh AT Uerell o 31del SATUTE & YaiTdl &31 & folucel AHedd 3deddh gl

agﬁwcﬂtr g2 (MCQs)

Q1. UNoDcC fa% 391 Rl 2025 & 3rcfaTe, 2023 A gfaAd 312 A 3918191 fdsaal SMvit o
3rael gaT3ii &1 IuANIT fasar?

A) 68 fAfSTeT

B) 316 fATfSTST

C) 61 fAfes e

D) 367.8 fAfesaT
3de: B) 316 fAf3aa

TET: UNODC fa%y g31 Ul 2025 b 3{oeiTe, 2023 3 A & Ue 3978191 316 fAfe3 el
SN o 3rdel GaT3ii ol IUAWT fasar| f3Uid & Ug off ol I § fob 244 (RS Te BT o
dofferd 3112 61 fAfcsTeT ST of 3fU3NEE T Adal fabarl

Q2. fAFAf3fAd & A bl ot dbofle sed Ht vet-giat o fArreft vons &1 feean
S g?

A) TSTE 3T fear-thiadeft dae
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B) SOaR- 3T hes fEarsd 3ile AT debofich
C) s SATAI drare 3ile T3S daie

D) haicdl ShfEaT-3MTeNfed folTersit yumest
Je: D) ddica hRyfeIr-smenfed favrersft yonet

URAT: T3Ie, Sfeal-Thiaddt dde, Soag -3 dh farsd, iR daelid, ™ SATAIT
DL, STTgc fauial fearsd 3fle T3S AdE HTed ot Uel-giaT folITeTefl TuTies! ol e &l
FAicH BRI 3MeNed faFTeTel BT Iewd og! &l

Q3. fAFIS AT A A B AT fABT RIS R UTfbedrel & &1 siagersia et arsn
Hedre?

A) Dlel

B) 3¢9

C) vid®de

D) 3{uidie

3¢ C) AAGAE

THT: TTUTERITe UTfdbedel.ob 1ol IT19T 1,070 fasaft ot siaeerseiia efier e dear gl
U etaradt faes sft 9iuTeire, dfiebiole, vidicsdie 31T d18de &l AGAT dad UTsH A
& & Hgcaquf fieradt [ d Th gl
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