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INTRODUCTION

Ground Granulated Blast Furnace Slag (GGBS) has played an important role in the development of durable
and more sustainable concretes. As a by-product of iron production, it has been used for many decades as a
supplementary cementitious material capable of partially replacing Portland cement clinker. Its benefits are
well established and include improved durability, lower heat of hydration in mass concrete, enhanced
resistance to certain aggressive environments and, in many applications, a reduction in the embodied carbon
of concrete.

Recent industry guidance has quite rightly drawn attention to the fact that GGBS is a finite global resource.
The paper by Arnold et al. (2023) argues that global clinker production is approximately 8 to 12 times greater
than global GGBS production, that the majority of suitable iron slag is already processed into GGBS, and that
significant usable stockpiles have not been identified. On this basis, the authors conclude that increasing the
use of GGBS in one location may simply reduce its availability elsewhere, and therefore may not reduce global
greenhouse gas emissions.

This is an important argument and should not be dismissed lightly. GGBS is not unlimited, and it should not
be treated as a universal or inexhaustible solution to concrete decarbonisation. However, the conclusion that
its use should therefore be restricted in mature markets such as the UK is not necessarily justified. The key
question is not simply whether GGBS is globally constrained, but whether restricting its use in the UK would
deliver a measurable and reliable reduction in global emissions. That assumption requires closer scrutiny.

This article argues that blanket restrictions on the use of GGBS may be counterproductive. A more effective
approach would be to allow GGBS to be used where it delivers clear technical, durability, economic and
carbon benefits, particularly in markets with established supply chains, mature technical expertise and the
ability to deploy high-performance low-carbon concrete systems effectively. In the UK context, a market-led
and technically optimised approach is more likely to support practical decarbonisation, innovation,
productivity and long-term competitiveness than prescriptive restrictions based on global scarcity alone.
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1 Understanding the Resource Constraint

The argument for more selective use of GGBS is based on a legitimate concern. If a material is already
substantially utilised globally, then increased consumption in one location may not automatically generate a
net global carbon benefit. In principle, if GGBS used in the UK would otherwise have replaced clinker
elsewhere, the global emissions benefit could be reduced or even neutralised.

However, this reasoning depends on several assumptions. It assumes that GGBS is fully fungible across global
markets, that it can be transported and used elsewhere with equivalent efficiency, that alternative markets
have the same technical capability and demand, and that any GGBS not used in the UK would be used in
applications delivering an equal or greater carbon benefit. These assumptions may not always hold true.

Concrete is not a globally uniform commodity. Its specification, production, placing, curing, durability
requirements and regulatory context vary significantly between countries and sectors. The value of GGBS
therefore depends not only on its chemical composition, but also on the ability of a local market to use it
effectively. A tonne of GGBS used in a technically mature market, supported by appropriate standards, supply
chains, mix design expertise and performance-based specification, cannot automatically be assumed to be
equivalent to a tonne theoretically available to another market without the same level of readiness.

For this reason, the global scarcity argument should be treated as an important input to decision-making, but
not as the sole basis for restricting use. The practical question should be: where can GGBS be used most
effectively, reliably and beneficially? In many cases, the answer may still include established markets such as
the UK.

2 The Importance of System Boundaries

The debate around GGBS is partly a debate about system boundaries. A purely global consequential carbon
perspective asks whether increased use in one location reduces total global emissions. That is a valid and
important question. However, concrete specification also operates within project-level, national and supply-
chain realities.

At project level, GGBS can significantly reduce the embodied carbon of a concrete mix compared with an
equivalent Portland cement-based system, provided that total binder content, strength development, curing
and programme requirements are properly managed. At national level, the use of GGBS can support the
delivery of lower-carbon infrastructure through established supply chains and proven construction practices.
At a global level, the benefit depends on what would otherwise have happened to the GGBS, whether it
would have displaced clinker elsewhere, and whether that displacement would have delivered an equivalent
carbon saving.

These three perspectives are not mutually exclusive, but they can lead to different conclusions. A global
model may suggest caution in expanding GGBS use. A project-level assessment may demonstrate immediate
and measurable embodied carbon savings. A national industrial strategy perspective may highlight the
importance of maintaining technical capability, supply-chain confidence and construction sector innovation.

The challenge is therefore not to choose one boundary and ignore the others. Rather, the industry should
develop a balanced approach that recognises global material constraints while still enabling practical low-
carbon construction in markets capable of delivering it. Restricting GGBS use solely because of a simplified
global allocation argument, risks removing real and immediate benefits without guaranteeing equivalent
benefits elsewhere.

3  Why the UK Context Matters

The UK has a long history of using GGBS in concrete and has developed a mature technical and commercial
ecosystem around its use. This includes established supply chains, practical construction experience, mix
design knowledge, familiarity among specifiers and contractors, and a regulatory environment increasingly
focused on reducing embodied carbon.



This matters because the effective use of GGBS is not simply a matter of substituting one material for another.
High-quality outcomes require knowledge of strength development, setting behaviour, curing sensitivity,
durability performance, admixture compatibility, seasonal effects and construction programme
requirements. The UK construction industry has accumulated substantial experience in managing these
issues in practice.

In this context, restricting GGBS use could have unintended consequences. It could reduce the immediate
ability of projects to lower embodied carbon using proven technology. It could weaken established supply
chains and technical capability. It could also reduce confidence among specifiers and clients who are seeking
practical routes to lower-carbon construction.

A more rational approach would be to use GGBS intelligently and transparently. This means prioritising
applications where it provides demonstrable technical and environmental value, ensuring that mix designs
are optimised rather than simply increasing binder content to compensate for slower early strength, and
maintaining a strong focus on durability, performance and whole-life carbon.

4 The Weakness of Blanket Restrictions

Blanket restrictions are rarely the best way to drive innovation. They can simplify decision-making, but they
can also prevent technically appropriate and environmentally beneficial solutions from being used. In the
case of GGBS, a blanket restriction risks treating all use as equivalent, regardless of whether the material is
being used efficiently, whether it is required for durability, whether it is supported by an established supply
chain, or whether alternatives are genuinely available.

A more sophisticated approach would be based on performance and evidence. Rather than asking whether
GGBS should be restricted in general, specifiers and policymakers should ask:

® Does the use of GGBS deliver a clear technical benefit?

e Does it reduce the embodied carbon of the concrete without compromising performance or
increasing total binder content unnecessarily?

® |s the supply chain established and reliable?

® Are suitable alternatives available for the specific application?

e Does the proposed use support durability and long-term asset performance?

® |s the concrete being optimised as a system, including cement, SCMs, aggregates, admixtures,
curing and construction methodology?

This type of assessment would encourage efficient use without undermining legitimate applications. It would
also avoid the risk of sending a negative signal to the market at precisely the time when the construction
industry needs more innovation, not less.

5 GGBS as Part of a Wider Transition

Itis important to be clear that GGBS should not be presented as the sole answer to concrete decarbonisation.
Its global availability is limited, and future supply may be affected by changes in iron and steel production
technologies. The industry must therefore continue to develop and commercialise other supplementary
cementitious materials and low-carbon binder technologies.

These may include activated clays, natural pozzolans, recycled mineral streams, limestone-based systems,
alkali activated materials and other locally available resources capable of reducing clinker demand
responsibly. The development of these alternatives is essential for long-term resilience and should be actively
encouraged.



However, the need to develop alternatives does not justify prematurely constraining the use of a material
that is already proven, understood and capable of delivering benefits today. GGBS should be seen as part of
a transition pathway. It can support immediate clinker reduction while the industry accelerates the
development of broader SCM options and next-generation binder systems.

The most effective strategy is therefore not to move away from GGBS, but to use it intelligently while
expanding the range of available low-carbon technologies. This would create a more resilient, flexible and
technically capable concrete industry.

6 The Role of Admixture and Binder System Innovation

The performance of GGBS-containing concrete is no longer determined solely by the replacement level of
Portland cement. Advances in admixture technology have significantly expanded the ability to design, control
and optimise high-GGBS binder systems.

Bespoke admixture technologies have significantly enhanced the performance of binders containing high
levels of GGBS. Consequently, such binder systems can be utilised in a far wider range of applications than
previously achievable, owing to improved control of rheology, setting behaviour and strength development.
This broadens their suitability across diverse construction applications and environmental conditions.

This point is important because it demonstrates that GGBS should not be considered in isolation. Modern
concrete is an engineered system. The interaction between cement, SCMs, aggregates, chemical admixtures,
curing conditions and construction practice determines the final performance. State-of-the-art admixture
systems can help overcome some of the practical limitations historically associated with high-GGBS concrete,
such as slower early strength development or delayed setting under certain conditions.

This is precisely the type of innovation the industry should be encouraging. Demand for lower-carbon
concrete has stimulated advances in admixture chemistry, mix design methodology, durability engineering
and performance-based specification. Restricting the use of GGBS too bluntly could reduce the incentive to
continue developing these enabling technologies.

7 Innovation, Productivity and UK Economic Growth

The debate around GGBS should not be viewed solely through the narrow lens of material allocation. It should
also be viewed in the context of the UK’s wider need to strengthen productivity, accelerate economic growth
and rebuild its reputation as a country capable of delivering practical, high-value innovation.

The UK economy needs to get back onto a trajectory of strong and sustained growth. Achieving this will
require visible examples of cutting-edge innovation being applied in practice, particularly in strategically
important sectors such as infrastructure, housing, transport, energy and the built environment. Advanced
low-carbon concrete technology is one such area where technical capability, sustainability and economic
competitiveness can synergistically act together.

The built environment is central to national productivity. Efficient, durable and sustainable infrastructure
supports economic activity, attracts investment and improves long-term competitiveness. Countries that
successfully deploy advanced technologies at scale become more attractive destinations for investment,
research collaboration and high-value industrial activity. If the UK can demonstrate leadership in the practical
application of lower-carbon construction technologies, it strengthens its position as a centre of engineering
excellence while helping to create the conditions for future growth.



8 Conclusion

The GGBS is a constrained global resource and should be used responsibly. The industry is right to recognise
that it is not an unlimited solution to concrete decarbonisation. However, this does not mean that mature
markets with established supply chains and strong technical capability should be discouraged from using it.

The assumption that lower UK use of GGBS would automatically produce equivalent or greater carbon savings
elsewhere is not sufficiently robust to justify blanket restrictions. Such an assumption depends on uncertain
counterfactuals about global supply chains, technical readiness, market demand, specification practice and
the ability of alternative markets to use the material with equal effectiveness.

For the UK, the intelligent use of GGBS can deliver immediate carbon benefits, support durable infrastructure,
strengthen technical expertise and encourage further innovation in admixture technology, binder design and
performance-based specification. It can also contribute to a wider national objective: rebuilding the UK’s
reputation as a country capable of applying advanced technology in practice and attracting investment
through technical excellence, sustainability and economic efficiency.

The future of low-carbon construction will not be delivered by one material alone. It will require a portfolio
of solutions, including GGBS, alternative SCMs, novel binders, advanced admixtures, digital design tools,
improved specifications and better construction practices. However, restricting a proven and technically
valuable material in a market that can use it effectively, would risk slowing progress rather than acceleratingit.

The better approach is to use GGBS intelligently, transparently and where it delivers real value, while
simultaneously investing in the next generation of low-carbon materials and technologies. Used in this way,
GGBS can help support lower-carbon construction today while encouraging the innovation and investment
needed to deliver the next generation of sustainable building materials.
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