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Optimizing Precious Metal Inventory- Summary

Revolutionizing Working Capital through Al-Driven Intelligence

Precious metals like gold, silver, and platinum are unique because they are

simultaneously raw materials, financial assets, and high-value operational

liabilities. For many manufacturers, the question of exactly how much gold they have

and where it is located remains unanswered in real time.

1. Problem Decomposition: Breaking Down the "Golden" Challenge

To a layman, the problem might seem like a simple matter of "tracking boxes." However,

in the jewellery and refinery industries, the challenge is far more complex and breaks

down into several functional parts:

Physical Visibility (The "Where" Problem): Metal exists in multiple forms—raw
bullion, alloys, work-in-progress (WIP) on artisan benches, and finished goods—
scattered across internal departments and external job-workers (karigars).

Measurement Complexity (The "What" Problem): Inventory must be tracked by
weight (grams) and purity (karat) simultaneously. A mistake in recording purity
is as financially damaging as losing physical weight.

Market Volatility (The "Value" Problem): Unlike regular stock, the value of gold
inventory changes every hour based on market prices. A static spreadsheet
cannot reflect the true financial position of a company when prices swing.

Process Leakage (The "Loss" Problem): Gold is lost during every stage—as
dust, filings, or scrap. Distinguishing between "expected wastage" and actual
theft or inefficiency is nearly impossible without granular data.

Capital Lock-up (The "Cash" Problem): Because managers don't trust their
data, they hold massive "safety stocks"—extra gold kept "just in case"—which
locks up millions in unproductive capital.

2. The Current Workflow: A "Leaky Bucket"

Currently, most mid-to-large manufacturers rely on a fragmented mix of ERP systems,

Excel spreadsheets, and manual paper registers.

1.

Procurement: Gold is purchased based on "gut feel" or historical intuition rather
than real-time demand data.

Manual Entry: When gold arrives, its weight and purity are logged by hand into a
register.

Fragmented Movement: Metal is issued to different departments (casting,
polishing, setting) often via oral instructions or paper chits.
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4. The Black Box (WIP): Once the gold is on the production floor, it enters a "black

box" where its exact location is unknown until the end-of-day or end-of-week
reconciliation.

Delayed Reconciliation: Physical stock is weighed periodically to match the
books. Discrepancies are often discovered days or weeks late, making it
impossible to trace the root cause.

3. Real-World Use Cases

The "Karigar" Audit (Loss Detection): A manufacturer sends gold to 15 different
artisans. The system establishes a "normal" loss rate for each. If Karigar #7
consistently reports 2% loss while others report 0.8%, the system flags this as an
anomaly for investigation, potentially stopping theft or identifying poor
technique.

The Festival Rush (Demand Forecasting): Six weeks before a major festival (like
Dhanteras), the Al analyses orders and current stock. It predicts that at the
current consumption rate, the factory will run out of gold in 10 days, allowing the
owner to buy metal early at a lower price rather than "panic buying" at a peak.

The Bank-Ready Report (Financial Optimization): A company uses a gold loan
from a bank. Instead of a disruptive manual audit every month, the system
provides an auditor-grade, real-time report of gold collateral, allowing the bank
to increase loan limits or lower interest rates due to better transparency.

SKU Rationalization: The system identifies which ring designs are "dead stock"
(not moving). It recommends melting them down to reuse the gold for popular
designs, effectively "releasing" stuck cash without needing to buy new metal.

4. Context for Startups: The Opportunity

For startups, this is a high-impact, high-stickiness opportunity because the ROl is
directly measurable in grams of gold saved.

The Entry Wedge: Start with an inventory visibility module or "job-worker
accountability" tool to solve the immediate pain of missing gold.

The Technology Moat: By integrating loT precision scales and RFID/QR tagging
with an Al forecasting layer, a startup becomes the "system of record" that is
very hard for a customer to replace.

Business Model: A hybrid of Saa$S (software subscriptions) and one-time
hardware kits. Advanced modules like "Hedging Signals" (predicting when to
buy/sell gold to protect margins) can be sold as premium add-ons.
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¢ Why Now? Rising gold prices and tighter government regulations (like mandatory
hallmarking and GST audits) are forcing a traditionally informal industry to
professionalize and digitize.

Precious Metal Inventory Optimization Systems (PMIOS)- Detailed Study

1. The Strategic Imperative: Why Precious Metal Inventory is Not "Normal" Stock

In industrial supply chain management, inventory is traditionally viewed as a buffer
against logistics variability. However, for organizations handling gold, silver, or platinum,
inventory defies standard classification. Precious metals represent a unique asset class
that functions simultaneously as a raw material, a liquid financial currency, and a
significant operational liability. The value concentration is extreme: at current market
prices of 37,500/gram, a handful of gold represents millions in locked-up capital.
Managing this material requires a fundamental distinction between Gross Weight (the
total weight of the alloy) and Fine Weight (the pure metal content based on Karat or
Fineness). Failure to track the fine weight in real-time creates a disconnect between the
factory floor and the balance sheet, leading to massive interest costs and unhedged
price exposure.

The following table contextualizes the "Grand Challenge" of precious metal capital
optimization:

Lo Traditional Inventory (Steel, Precious Metal Inventory (Gold,

Characteristic .

Polymers) Platinum)
Value Low to Moderate; bulk storage is |[Extreme; 1 kg equals X75 Lakhs of
Concentration |[standard. idle capital.

. . Stable; quarterly/annual Hyper-volatile; market-linked

Price Dynamics .

contracts. hourly fluctuations.

Standard grades (e.g., SS304); Critical; requires tracking Fine

Purity Sensitivity | | S . .
minimal verification. Weight vs. Gross Weight.

. . Operational expense/Working Simultaneously raw material and a
Financial Nature

capital. liquid financial asset.
. . Primarily obsolescence or High pilferage risk: theft
Risk Profile
damage. camouflaged as "wastage."

Because this material class is unique, the challenge of managing itis not merely a
tracking problem; it is a capital efficiency crisis that requires a rigorous, multi-part
decomposition.



2. Problem Decomposition: Breaking Down the Crisis of Efficiency

The industrial jewellery sector currently suffers from a structural efficiency gap. Most
manufacturers hold 20-30% more metal than is operationally necessary, purely
because they lack the data-confidence to run leaner. This "buffer of ignorance" carries
animmense cost—interest on gold loans, price exposure, and opportunity cost. We

decompose this crisis into seven functional sub-problems:

1.

Physical Tracking (Operational): Metal moves through 8-15 fragmented stages
(Vault » Casting » Polishing > Setting). Without real-time weigh-in/weigh-out
protocols at each station, the "end-of-day" balance is a manual, 90-minute
exercise prone to errors of +5-20 grams.

Wastage & Loss (Data): While industry norms allow 1.5-3% wastage, the lack of
Karigar-level measurement allows systematic theft to be camouflaged as
"manufacturing loss." For example, if Karigar B shows a 3.1% wastage rate
againsta 1.8% norm, that "unexplained variance" is direct profit leakage.

Demand Forecasting (Financial): Procurement is often driven by "gut feeling."
Over-purchasing before peak seasons like Diwali can lock up ¥5-15 Crinidle
metal for 60 days, purely to mitigate the fear of stockouts.

Price Exposure (Risk): A 5% price drop on a 10 kg holding represents a ¥37.5L
loss—often exceeding the entire monthly net margin. Without a real-time fine-
metal position, manufacturers cannot execute precise hedging on the MCX
(Multi Commodity Exchange).

Working Capital (Finance): Most inventory is funded via NBFC or bank gold
loans at 7-9% interest. Banks typically calculate interest on month-end
balances, but a PMIOS allows for daily average balance optimization, potentially
adding 0.3-0.6% to the net margin of a business operating on thin 3-6% margins.

Supplier Integration (Supply Chain): Purity variances from refiners (e.g.,
99.92% vs. 99.99% declared) often go unrecorded, creating an "invisible loss" of
several grams per month.

Compliance (Regulatory): Meeting Bureau of Indian Standards (BIS)
Hallmarking and PMLA requirements creates a massive manual documentation
burden that is easily manipulated when paper-based.

The "So What": At37,500/gram, a minor 20g daily reconciliation error equals %¥1,50,000
in lost value every single day. These problems manifest directly in the daily workflows of
manufacturers as persistent, unaccounted-for drainage.
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3. The Status Quo: Analysing the "As-Is" Workflow

The current jewellery manufacturing environment is a fragmented mix of legacy ERPs,
manual Excel sheets, and "paper chits." This "As-Is" process is characterized by a lack of
granular accountability and significant data lag.

The Typical "As-Is" Process:

Procurement: Negotiated via WhatsApp; purity is tested but often recorded in a
physical "Gold Stock Register."

Storage: Vaults are audited periodically, but real-time value is rarely tracked as
the market fluctuates.

Allocation: Supervisors issue metal to departments verbally; Karigars move gold
between benches without formal transfer records.

Production (WIP): Metal transforms through casting and filing. Losses are only
estimated, and discrepancies are only found at the end of the shift.

Scrap: Polishing dust and sprues are collected but often wait weeks for refining,
keeping "dead metal" out of circulation.

Reconciliation: Finance teams spend days performing month-end counts, trying
to explain variances that occurred weeks prior.

Critical Failure Points:

Pilferage & Theft: High-value material moves without real-time surveillance;
theftis hidden in "wastage" norms.

Idle Capital: Planners hold extra metal "just in case" due to a 24-hour data lag
between the shop floor and the ERP.

Manual Errors: Transcription errors in paper ledgers lead to "unexplained"
variances of 5-30g daily.

Hedge Mismatch: The CFO lacks a live "Fine Metal Position," leading to over-
hedging or under-hedging on the MCX.

The future of the industry depends on closing these loops through a digital, real-time,
purity-aware architecture.



4. Strategic Use Cases: Impact on the Competitive Landscape

The value of PMIOS is realized through high-ROI scenarios that liberate cash and secure
margins.

1. Right-Sizing Buffers: Reducing "Metal Days" from 30 to a forecast-driven
minimum. For a factory consuming 15kg/month, a 10% reduction in average
inventory can improve net margins by 0.3-0.6%.

2. Subcontractor Control: Tracking "Metal-in-Transit" to job-workers with due-date
enforcement, preventing "missing metal" disputes.

3. Yield Benchmarking: Identifying casting-line or Karigar-specific inefficiencies
(e.g., Karigar B’s 3.1% wastage) to apply targeted process fixes.

4. Scrap Pipeline Optimization: Speeding up the recovery cycle by reconciling
refinery settlement statements in real-time, turning "dead metal" back into
usable fine grams.

5. Purity-Aware Planning: Balancing 22K/18K alloys against demand to reduce
urgent, unplanned melts and excess slow-moving stock.

6. Theft Deterrence: Real-time variance alerts (e.g., an 8g discrepancy detected
mid-shift) allow for immediate recovery of metal before it leaves the facility.

7. FinTech/Hedging Alignment: Matching gold loan drawdowns and MCX hedge
signals to actual daily consumption, saving ¥15-40L per year in interest fora310
Crinventory operation.

The "So What": Implementing these cases can save a medium-sized factory between
X8-15L per year in recovered wastage and interest costs alone.

7. Conclusion: The Financial Transformation Lever

Precious Metal Inventory Optimization is a financial transformation lever disguised as
inventory management. In an industry where 1kg of inventory equals 75 Lakhs,
"tracking" is no longer about logistics; it is about capital velocity. Small efficiency gains
in this sector result in outsized cash impacts that can redefine a manufacturer's
competitive standing.

Final Takeaway: Effective PMIOS is the synthesis of Workforce tracking
(custodianship), Allocation logic (yield modelling), and ERP forecasting (financial
demand).

In the precious metals world, inventory tracking is the difference between a thriving
enterprise and one slowly bled dry by unexplained variance and interest costs. The
transition to a data-driven PMIOS is the most significant margin-expansion tool
available to the modern industrial jeweller.
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