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7. NOT ALL THAT GLITTERS:

CHALLENGES AND ROADBLOCK

In this section, we examine some of the challenges faced by today’s lab-grown diamonds industry, both global
and from the Indian perspective.

Falling Prices

Depending on the size, colour, and clarity, a lab-grown diamond can be 70-90% less expensive than a natural
diamond. In 2015, a 1-carat lab-grown diamond was priced only 20% less than a natural mined diamond. By
2025, the differential had widened to as much as 76% (see above section for detailed price comparison).

The lab-grown diamond industry has seen almost 10 years of price declines, and especially sharp decline over
the past few years. By 2023, industry experts and lab-grown diamond manufacturers had anticipated the
decline in the prices of lab-grown diamonds, considering factors such as rapid ramping up of production and
the possibility of supply exceeding demand. During 2024 and 2025, the market experienced a significant
inventory correction owing to large-scale manufacturing in India and China as well as the weaker demand in the
US and Chinese markets. This resulted in a sharper decline in the wholesale prices of lab-grown diamond, with
prices declining almost 90-95% in some cases as compared to 2019 price levels. Retail prices also adjusted
downward as inventories were cleared.

The prices may stabilise at some point as the market diverges from that of natural mined diamonds, and more
regulations and quality controls are introduced in this sector (discussed in detail below).

As outlined in the previous sections, lab-grown diamonds have been marketed as eco-friendly and%
sustainable, but they are not free of a carbon footprint. There is potential for using 100% renewable energy for
manufacturing diamonds. However, this technology is expensive and has not been widely implemented yet.

There is significant potential for producing lab-grown diamonds using 100% renewable energy, which could
substantially reduce their carbon emissions. However, the adoption of renewable energy-based production
remains limited, especially in major manufacturing hubs such as India and China, where electricity grids
continue to rely heavily on fossil fuels.

High Set-up Costs

The lab-grown diamond industry is capital-intensive because it requires the import of reactors and CVD
machines at a high cost. It also requires a substantial investment in specialised equipment along with the
import of high-quality diamond seeds without any impurities, a patented recipe for manufacturing, and high
research and development costs. The sale of lab-grown diamonds also depends on the marketing spend of the
company.

In India, lab-grown diamond manufacturers import many critical components such as microwave plasma CVD
reactors or using HPHT machines, vacuum pumps and sensors, and good-quality diamond seeds. Entry-level
microwave plasma CVD reactors can typically cost between approximately USD 80,000 and USD 200,000,
while larger industrial systems can cost several hundred thousand dollars depending on capacity and
configuration. According to industry estimates, the cost of CVD reactors has fallen significantly over the past
few years - for example, the cost of a CVD reactor in 2019 was between USD 250,000 to USD 300,000 per
reactor. According to a report commissioned by the Antwerp-based World Diamond Centre, in ten years, the
cost to manufacture a CVD lab-grown diamond fell more than tenfold - from USD 4,000 per carat in 2008 to
between USD 300 and USD 500 per carat by 2018. This is largely due to technological improvements, domestic
manufacturing of equipment, and increased competition among suppliers.




The estimated purchase cost of lab-grown diamond equipment in India using CVD or the HPHT method is as

below:
m Equipment Type Purchase cost in India

CVD Entry-level / small scale reactor USD 80,000-150,000
Standard Industrial reactor USD 150,000 -300,000
HPHT USD 200,000-400,000

A downside of the falling production costs is that this lowers the barriers to entry for standard quality
lab-grown diamonds, thus increasing competition across the industry.

Technology & Human resources for R&D

The lab-grown diamond manufacturing sector requires specific precision equipment. India is a leading
manufacturer of diamonds using CVD technology, although The use of HPHT methodology is also on the rise.

Another challenge for the industry is the availability of research teams and scientists. High-level research is
required to produce diamonds which are gem-quality but also for diamonds that are used in electronic
applications such as 5G/6G, magnetometry, thermal management, sensors and quantum technologies. Even
while most of the machines, especially HPHT machines, are imported in India, the reactor manufacturers do not
provide the recipes to realise single-crystal diamonds. With the research grant given to (see below), the
government hopes to indigenously develop the research technology and components for the reactors and the
diamond substrates, thereby reducing its import dependence for growing high-quality diamonds.

Banking Restrictions

Financing conditions across the lab-grown diamond industry also reflect caution by banks and lenders
regarding extending credit to a sector that has been characterized by declining prices, rapid technological
growth, increasing inventory risks and economic volatility. From the Indian perspective,

following the 2018 Punjab National Bank fraud case involving Nirav Modi, many banks clammed up on lending
to the diamond sector. In August 2022, the State of Bank of India (SBI) became the first Indian bank to frame a
policy to fund lab-grown diamond manufacturers, signalling a welcome change in lending sentiment regarding
the sector. In 2023, Punjab National Bank itself followed suit and framed a new internal policy to bankroll
lab-grown diamond manufacturers. Banks are now extending credit to lab-grown diamond manufacturers with
stricter safeguards, requiring 25-30% collateral coverage (sometimes close to 100%). In the case of small-scale
diamantaires in Surat seeking credit, banks are increasingly capping exposure based on confirmed orders
turnover cycles instead of relying on inventories alone.

In addition, we explore below the specific risks faced by the lab-grown diamond industry depending on the end
use of the diamond, i.e., for jewellery segment or industrial use:

W Jewellery Segment

Selecting Buying and Consumer Trust

Buyers are increasingly shifting to selective purchasing within the lab diamond jewellery segment. Increasing
inventories and higher supply than demand within the sector provides a very wide range of options to buyers,
resulting in a change in buyer sentiment and consumer behaviour. Customers are now increasingly prioritising
certified diamonds or demanding niche categories (for e.g., the elongated fancy shape). This reduces the
incentive for sellers to hold inventory, transitioning the market into a just-in-time inventory model.




Additionally, variations in diamond production methods and inconsistent grading standards can cause quality
differences, leading to brand differentiation and potential dilution in consumer trust. There is a need for reliable
grading (e.g., IGl, GIA certification) and clear disclosure of origin and post-growth treatments.

Risk of Commoditisation and Demand Dilution

With lab-grown diamonds become significantly cheaper than their natural diamond counterparts, there is a
shift in consumer attitudes toward diamonds in general. With buyers often willing to choose a lab-grown
diamond to get a larger or higher-quality stone for the same budget, diamonds themselves have lost some of
their appeal. A 2024 report by McKinsey & Company highlights that the diamond industry is at a structural
inflection point and outlines a scenario where lab-grown diamonds become a mass-market product, while
natural diamonds reposition as niche luxury goods.

® Industrial Use Segment

Commercial Scalability of Technological Applications

While lab-grown diamonds are increasingly being used in many technological and electronic applications, the
commercial scalability of such applications remains slow. Lab diamonds have high value use cases such as
semiconductors and quantum systems, however, there are challenges such as scalability, technical issues, and
high costs. Silicon is still largely being used in semiconductors, and while diamond may never replace silicon
entirely, it may accelerate the development of high power electronics.

Additionally, lab diamonds are still competing with alternative materials which already have established usesin
the industrial sector, for example, silicon carbide (SiC) and gallium nitride (GaN) in power electronics, or copper,
aluminium, and advanced composites in thermal management. Since these alternative materials already have
an integrated supply chain with stable prices, diamonds need to demonstrate a performance-to-cost advantage
in order to have commercial use.

Standardisation Barriers

For high-tech applications, lab-grown diamonds need to meet very strict certification and quality standards,
which require high capital expenditure and infrastructure. Small-scale manufacturers also face technological
obsolescence with rapid advancements in the sector, particularly to realise industrial-quality single crystal
diamonds.




8. THE NEXT CUT: WHAT LIES AHEAD

Predictions for the Lab-Grown Diamond Industry

The lab-grown diamond industry is expected to continue expanding despite price pressures, reflecting strong
consumer adoption and increasing applications beyond jewellery, including in electronics, optics, and advanced
materials. At the same time, the entire diamond industry is in a state of flux. The outlook for the natural diamond
industry is closely linked to structural shifts such as the upcoming divestment of De Beers by its parent
company, Anglo American, as part of a broader restructuring strategy. As of early 2026, a structured sale
process is actively underway, with diamond-producing nations such as Botswana (already a 15% stakeholder)
and Angola showing a strategic interest in buying or increasing their stakes as part of a consortium. The
restructuring and eventual sale of De Beers is one of the most significant events that will shape the future of
the natural diamonds market.

As regards lab-grown diamonds, the prices have been declining for almost 10 years, with especially sharp
declines in the past few years. However, according to Edahn Golan’s Lab Diamond Wholesale Price List, the rate
of price decline has slowed significantly, with wholesale prices declining 26% year-on-year in 2025, but
quarterly price drops narrowing to just 4.7% in late 2025 - the smallest decline since lab-grown diamonds
became commercially widespread. Edahn Golan also predicts that with ramped-up HPHT production, the price
of smaller stones is likely to keep increasing and may result in a levelling off in the prices of larger stones.

We can conclude from the above estimates that lab-grown diamond prices are approaching production cost
floors, and unless there are major technological breakthroughs, the market may be close to reaching a price
equilibrium, i.e. a price stabilisation at lower levels.

Against this background, industry experts outline three possible outcomes for the future of the diamond
sector:

Scenario 1: Market Bifurcation | Most likely outcome

In this scenario, lab-grown diamonds position themselves in the market primarily as a technology-driven and
accessible alternative to natural diamonds rather than a scarcity-based luxury product. In the jewellery
segment, lab-grown diamonds are not competing with natural diamonds and become affordable, highly
commoditized fashion accessories. This outcome, which is the most likely outcome for the diamond industry in
the future, would split the market into two distinct segments with diverging prices that co-exist and cater
towards separate end-use applications.

Scenario 2: Market skews towards lab-grown diamonds | Moderately likely outcome

In this scenario, lab-grown diamonds become the norm, replacing natural diamonds across the jewellery and
industrial segments. Natural diamonds retain a niche in the high-end luxury market, whereas lab-grown
diamonds dominate by volume while also retaining their price advantage. This outcome would likely result in
the price of natural diamonds skyrocketing, and would negatively affect the diamond mining industry, but with
lab-grown diamonds retaining their affordability and appeal.

Scenario 3: Dilution of lab-grown diamonds demand: Least likely outcome

In this least likely yet high-risk scenario, diamonds in general lose their appeal, and thereby drag down the
demand across natural as well as lab-grown diamonds segments. This may happen if consumers are no longer
able to differentiate between natural and lab-grown diamonds, particularly in the jewellery and engagement
rings sectors. This outcome is the least likely, and yet the most at-risk outcome for the natural diamond and the
lab-grown diamond industry both.




Conclusion

On a global scale, the impending structural shifts within the diamond industry will determine the course of the
lab-grown diamonds sector. However, as lab-grown diamonds move into a sector with far more significant
implications than simply being a cheaper alternative to natural diamonds, the industry’s appeal in both the
jewellery and industrial segments is only going to increase, possibly spurring a new technological revolution.

India is the world’s largest cutting and polishing hub, processing an estimated 90% of global diamonds by
volume, however, a majority of these are imports of rough stones that are then exported after processing,
thereby yielding value addition (around 2-5%). On the other hand, with lab-grown diamonds, since production
and processing is all undertaken domestically, the value addition is significantly higher. The entry of lab-grown
diamonds will reduce India’s dependence on imports of rough diamonds as well as on machines, diamond seeds
and technology, while also moving the industry up the value chain toward technology-led manufacturing and
branded retail. Already, cutting and polishing units in Surat and Jaipur are converting their set-up to lab-grown
diamonds. Surat is also emerging as a key hub for lab-grown diamond manufacturing, using both CVD and
HPHT methods. Additionally, Indian manufacturers and diamond processing units are increasingly deploying
advanced technologies such as Al-based grading, automated optical scanning and mapping, quality
assessment systems, and computer-aided cutting and planning software. For example, Sarine’s Al-driven
grading and planning systems enable manufacturers to create 3-D digital models of diamonds, optimize cutting
yields, and automatically assess colour, clarity, and other characteristics with greater speed and consistency.

The new sector will open up a new class of consumers -namely, the women and middle-class population who
can afford a lab-grown diamond. The sector will also create employment opportunities, technological research
and innovation and increase the demand for high-quality, affordable, made-in-India diamonds. The grant
awarded to [IT-Madras, India, to develop indigenous seed and reactor technology represents a pivotal shift for
the country. The outcomes of this research will improve India's technological capability, thereby reducing
import dependence and enhancing margins across the diamond value chain. India’s chairmanship of the
Kimberley Process also presents a significant diplomatic opportunity to influence global standards on
disclosure, traceability, and certification, thereby helping build greater transparency and consumer trust
across markets. Leveraging these opportunities will help position India not only to become a global leader but
also to shape the future of the global diamond industry.
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