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According to Stratistics MRC, the Global Industrial Slag Upcycling Market is accounted
for $5.03 billion in 2025 and is expected to reach $8.35 billion by 2032 growing at a
CAGR of 7.5% during the forecast period. The sustainable practice of turning by-
products from smelting, steelmaking and other metallurgical processes into useful
secondary resources as opposed to throwing them away as waste is known as
industrial slag upcycling. Slag can be recycled into uses including the manufacturing of
cement and concrete, road building, soil stabilization, and even as a source of rare
metals by using sophisticated treatment methods like granulation, grinding, and
chemical activation. This strategy replaces energy-intensive raw materials like clinker
and limestone, which lowers the carbon footprint of building materials while also
minimizing environmental contamination and the strain on landfills.

According to EUROSLAG (the European association for metallurgical slag), Europe
produced ~37.6 Mt of slag in 2023 and more than 95% was used in applications like
construction, cement, etc.

Market Dynamics:

Driver:
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Demand in the construction industry

One of the main factors driving demand for industrial slag upcycling is the expanding
building industry, especially in emerging nations. Products made from slag, such as
ground granulated blast furnace slag (GGBFS), are frequently utilized as additional
cementitious ingredients to improve the sustainability, strength, and durability of
concrete. Slag provides an environmentally beneficial alternative to clinker and other
energy-intensive raw materials, as the building sector is under pressure to lessen its
carbon footprint. Additionally, the market is growing even faster as a result of its rising
use in high-rise structures, roadways, bridges, and urban infrastructure.

Restraint:
High initial expenses for technology and processing

The high initial cost of modern technology and processing facilities is one of the main
factors limiting the industrial slag upcycling business. Granulation, grinding, chemical
activation, and metal recovery are some of the processes that require specialized
equipment and high energy consumption. Furthermore, the cost of setting up such
infrastructure is typically prohibitive for smaller businesses and underdeveloped nations,
which restricts its widespread adoption. Even while the long-term advantages are
substantial, the hefty initial expenses serve as a disincentive, especially in areas with
tight industrial budgets.

Opportunity:
Innovation in technology and high-value uses

Technological developments in processing are creating new sources of income outside
of the conventional applications for cement and building. Slag can now be used in
glassmaking, ceramics, fertilizers, soil conditioners, and even more sophisticated uses
like carbon capture materials owing to innovative techniques. In addition, technologies
that recover valuable metals from slag, including rare earths, titanium, and vanadium,
generate high-value secondary markets. As research and development expenditures
persist, slag upcycling is evolving from a waste management tactic to a lucrative
industrial resource enterprise.

Threat:
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Competition from green alternative materials

Slag is not the only environmentally friendly material that is becoming more popular in
the industrial and construction sectors. The promotion of low-carbon alternatives such
as fly ash, silica fume, recycled aggregates, and cutting-edge materials like geopolymer
cement is growing. Moreover, the market's growth trajectory could be threatened if
these materials outcompete slag-based alternatives if they become more affordable,
accessible, or better supported by legislative frameworks.

Covid-19 Impact:

The COVID-19 pandemic had a mixed effect on the industrial slag upcycling market. At
first, lockdowns, labor shortages, and supply chain disruptions caused operations to be
disrupted, which in turn decreased slag collection and processing activities. The
demand for slag-based materials decreased as a result of infrastructure project delays
and construction slowdowns, and the supply of slag was also constrained by decreased
steel production. However, as industries looked for affordable, environmentally friendly
materials during the recovery phase, the pandemic increased global awareness of
sustainability, green building, and circular economy practices, which reopened
opportunities for slag upcycling.

The granulation segment is expected to be the largest during the forecast period

The granulation segment is expected to account for the largest market share during the
forecast period. In order to create granulated slag, which is subsequently ground into a
fine powder known as Ground Granulated Blast Furnace Slag (GGBFS), molten slag is
rapidly cooled using either water or air. As an additional cementitious material that
improves concrete's strength, durability, and sustainability while drastically lowering
CO? emissions when compared to conventional clinker, GGBFS is highly prized in the
construction sector. Moreover, granulation is the most popular and economically
feasible slag upcycling technique in the world due to its extensive use in the
manufacturing of cement and concrete, as well as its affordability and environmental
advantages.

The advanced materials & composites segment is expected to have the highest CAGR
during the forecast period

Over the forecast period, the advanced materials & composites segment is predicted to
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witness the highest growth rate. The growing use of materials derived from slag in high-
value applications like glass, ceramics, geopolymers, and novel composites for the
electronics, automotive, and aerospace industries is what is driving this growth. These
cutting-edge uses promote sustainability, durability, and lightweighting objectives across
industries in addition to improving material performance. Additionally, the advanced
materials & composites segment is quickly becoming the fastest-growing area within
slag upcycling due to increased R&D investments and the growing demand for high-
performance, environmentally friendly substitutes for conventional materials.

Region with largest share:

During the forecast period, the Asia-Pacific region is expected to hold the largest market
share, principally propelled by its extensive steel manufacturing base, swift
industrialization, and robust need for environmentally friendly building materials. As
byproducts of their steel and metallurgical industries, nations like China, India, Japan,
and South Korea produce enormous amounts of slag, which opens up a plethora of
upcycling opportunities. Slag-based products are also being incorporated into cement,
concrete, and road construction due to the rapid growth of infrastructure, urbanization,
and government programs encouraging circular economy principles. Furthermore, the
Asia-Pacific region leads the world market in slag recycling and value-adding due to its
cost advantages, supportive policies, and sizable end-user base.

Region with highest CAGR:

Over the forecast period, the North America region is anticipated to exhibit the highest
CAGR, driven by a greater focus on environmentally friendly building, more stringent
environmental laws, and the growing use of circular economy principles. As part of
decarbonization and green building efforts, the US and Canada are aggressively
incorporating slag-based products into infrastructure projects. Growing investments in
renewable energy and sustainable urban development, along with technological
advancements in slag processing, are driving up demand for high-value applications like
environmental remediation, geopolymers, and composites. With favorable government
regulations and a significant move toward low-carbon cement and concrete substitutes,
North America is the region with the fastest rate of growth.

Key players in the market

Some of the key players in Industrial Slag Upcycling Market include Andritz AG,
Phoenix Services Inc, FLSmidth & Co. A/S, Nippon Steel, Harsco Environmental, Stein
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Inc., Tata Steel, Befesa S.A., Metso Outotec Corporation, TMS International, Cronimet
Mining AG, Posco, JFE Steel, Tenova S.p.A., KHD Humboldt Wedag International AG
and Primetals Technologies Limited.

Key Developments:

In April 2025, Phoenix Service Partners is pleased to announce the successful closing
of a $150 million asset-based lending (ABL) facility that includes an additional $100
million accordion feature. This strategic financing initiative was closed concurrently with
Phoenix's $100 million equity partnership agreement, further strengthening the
company's financial foundation and growth trajectory.

In October 2024, Harsco Environmental announced that it has signed a 10-year
services contract with Nucor Steel Kingman in Arizona, a leading manufacturer of steel
and steel products. This contract is a testament to our commitment to safety and
sustainability, and we are proud to be a technology partner providing Nucor with
economically viable solutions for the treatment and reuse of their production co-
products.

In October 2024, Tata Steel has signed a contract with an Italy-headquartered metals
technology multinational to deliver a state-of-the-art electric arc furnace (EAF) as part of
its green steelmaking drive in the UK. The Indian steel major's pact last week with
Tenova for its Port Talbot site in Wales, the UK's largest steelworks, has been
described as a significant milestone on the road to reducing carbon emissions by 90 per
cent a year once it is commissioned from the end of 2027.
Components Covered:

Blast Furnace Slag (BFS)

Steelmaking Slag

Non-Ferrous Slag

Process Types Covered:

Granulation
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Magnetic Separation

Chemical Stabilization

Thermal Treatment

Al-Driven Sorting & Valorization

Sources Covered:

Cement Rotary Kilns

Vertical Shaft Kilns

Steelmaking Furnaces

Applications Covered:

Cement & Concrete Additives

Road Base & Asphalt

Fertilizers & Soil Amendments

Ceramics & Refractories

Metallurgical Recovery

Carbon Capture & Storage (CCS) Enhancers

End Users Covered:

Construction & Infrastructure

Agriculture
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Mining & Metallurgy
Environmental Remediation

Advanced Materials & Composites

Regions Covered:

North America
usS
Canada
Mexico

Europe
Germany
UK
Italy
France
Spain
Rest of Europe

Asia Pacific
Japan
China

India
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Australia

New Zealand

South Korea

Rest of Asia Pacific

South America

Argentina

Brazil

Chile

Rest of South America

Middle East & Africa

Saudi Arabia

UAE

Qatar

South Africa

Rest of Middle East & Africa
What our report offers:
- Market share assessments for the regional and country-level segments
- Strategic recommendations for the new entrants
- Covers Market data for the years 2024, 2025, 2026, 2028, and 2032
- Market Trends (Drivers, Constraints, Opportunities, Threats, Challenges, Investment
Opportunities, and recommendations)

- Strategic recommendations in key business segments based on the market
estimations
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- Competitive landscaping mapping the key common trends
- Company profiling with detailed strategies, financials, and recent developments
- Supply chain trends mapping the latest technological advancements

Free Customization Offerings:

All the customers of this report will be entitled to receive one of the following free
customization options:

Company Profiling
Comprehensive profiling of additional market players (up to 3)
SWOT Analysis of key players (up to 3)

Regional Segmentation

Market estimations, Forecasts and CAGR of any prominent country as
per the client's interest (Note: Depends on feasibility check)

Competitive Benchmarking

Benchmarking of key players based on product portfolio, geographical
presence, and strategic alliances
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