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Low Carbon Cement Technology: Paving the Way for Sustainable Construction

Low carbon cement technology is rapidly transforming the construction industry, offering
innovative solutions to one of the sector’s biggest environmental challenges. Cement production is
notoriously carbon-intensive, accounting for approximately 8% of global CO2 emissions. As the world
increasingly embraces sustainability, developing and adopting low carbon alternatives in cement
manufacturing has become not just desirable but essential. This article explores the cutting-edge
technologies behind low carbon cement, the benefits they bring, and how they are shaping the
future of eco-friendly building materials.

Understanding Low Carbon Cement Technology

At its core, low carbon cement technology focuses on reducing the carbon footprint associated with
producing traditional Portland cement. The production process involves heating limestone and other
materials at very high temperatures, releasing substantial amounts of CO2 both from the fuel
combustion and the chemical reaction known as calcination. By innovating in raw materials,
processing methods, and additives, low carbon cement aims to minimize these emissions while
maintaining or enhancing performance.

Why Is Reducing Cement’s Carbon Footprint Crucial?

The environmental impact of cement production cannot be overstated. Cement manufacturing alone
releases more CO2 than many countries combined. With urbanization and infrastructure
development on the rise globally, demand for cement is expected to grow, which could exacerbate
climate change if traditional methods persist. Low carbon cement technology offers a pathway to
significantly mitigate these emissions without compromising structural integrity, durability, or cost-
effectiveness.

Key Innovations in Low Carbon Cement Technology

Several groundbreaking approaches contribute to lowering the carbon intensity of cement. These
include alternative raw materials, novel clinker production methods, and the incorporation of
supplementary cementitious materials (SCMs).

Use of Supplementary Cementitious Materials (SCMs)

One of the most common strategies involves replacing a portion of the clinker—the main component
responsible for CO2 emissions—with SCMs. Materials such as fly ash, slag, silica fume, and natural
pozzolans are industrial byproducts or naturally occurring minerals that enhance cement’s



properties while reducing the amount of clinker needed. This substitution can cut emissions by
20-40%, depending on the blend.

Alternative Clinker Production Techniques

Traditional clinker production requires heating raw materials to around 1450°C. Innovations like
belite-rich clinker or reactive belite cement lower the temperature needed, reducing energy
consumption and CO2 emissions. Additionally, emerging technologies such as electrothermal or
plasma-based clinker production use electricity—ideally sourced from renewables—to eliminate
fossil fuel combustion emissions.

Carbon Capture and Utilization (CCU)

Some advanced low carbon cement technologies integrate carbon capture systems directly into the
manufacturing process. Captured CO2 can be sequestered underground or utilized to cure concrete,
a process that actually strengthens the material while locking away carbon. This not only reduces
emissions but turns cement production into a carbon sink.

Benefits Beyond Emission Reductions

The adoption of low carbon cement technology extends advantages far beyond just environmental
impact.

Improved Material Performance

Many low carbon cements demonstrate enhanced durability, resistance to chemical attack, and
better long-term strength development. For example, cements with higher belite content often
exhibit slower but more sustained strength gain, making them ideal for certain construction
applications.

Cost Efficiency in the Long Run

While initial costs for some low carbon cement variants may be higher due to new processing
techniques or material sourcing, the overall lifecycle cost often decreases. Lower energy
requirements, reduced material consumption, and improved longevity of structures contribute to
economic savings for builders and owners alike.

Supporting Circular Economy Principles



Incorporating industrial byproducts like fly ash and slag into cement supports waste valorization and
reduces landfill use. This circular approach aligns with global sustainability goals and fosters
collaboration across industries.

Challenges and Considerations in Implementing Low
Carbon Cement

Despite its promise, transitioning to low carbon cement technology comes with hurdles that the
industry must address.

Technical and Standardization Barriers

Different formulations of low carbon cement may behave differently under various environmental
conditions, requiring extensive testing and certification. Building codes and standards need updating
to accommodate these new materials reliably.

Supply Chain Constraints

Availability of quality SCMs such as fly ash can vary regionally, especially as coal-fired power plants
decline worldwide. Developing alternative SCMs or synthetic materials is an ongoing research area
to ensure consistent supply.

Market Acceptance and Awareness

Convincing contractors, architects, and developers to adopt new cement types involves education
and demonstrating proven performance. Early adopters and policy incentives can accelerate market
penetration.

The Future Landscape of Low Carbon Cement
Technology

Looking ahead, the integration of digital technologies and smart manufacturing promises to optimize
low carbon cement production further. Artificial intelligence and machine learning can fine-tune mix
designs for maximum efficiency and sustainability. Additionally, greater collaboration between
policymakers, researchers, and industry stakeholders will be crucial in scaling these technologies
globally.

Green building certifications and carbon labeling are also helping to drive demand for low carbon
materials, encouraging transparency and accountability in construction projects. As urban centers



aim for carbon neutrality, low carbon cement technology will play an increasingly pivotal role in
building resilient and eco-friendly infrastructure.

Exploring bio-based additives and novel geopolymers offers another frontier for reducing cement’s
environmental impact. These alternatives often bypass traditional clinker entirely, potentially
revolutionizing the industry in the coming decades.

Low carbon cement technology is more than just a trend—it represents a fundamental shift towards
sustainable construction practices. By embracing innovative materials, smarter manufacturing, and
holistic lifecycle thinking, the construction sector is gradually redefining what it means to build
responsibly for the planet and future generations.

Frequently Asked Questions

What is low carbon cement technology?

Low carbon cement technology refers to innovative methods and materials used in the production of
cement that significantly reduce carbon dioxide (CO2) emissions compared to traditional cement
manufacturing processes.

Why is low carbon cement important for the environment?

Low carbon cement is important because cement production is a major source of global CO2
emissions, accounting for about 7-8% of total emissions. Reducing emissions in this sector helps
combat climate change and promotes sustainable construction.

What are some common approaches used in low carbon
cement technology?

Common approaches include using alternative raw materials (like industrial by-products),
incorporating supplementary cementitious materials (SCMs) such as fly ash or slag, optimizing
clinker production, using carbon capture and storage (CCS), and developing novel binders like
geopolymers.

How does using supplementary cementitious materials (SCMs)
reduce carbon emissions?

SCMs partially replace clinker, the main component of cement that requires high-temperature
processing and emits CO2. By substituting clinker with materials like fly ash or slag, the overall
carbon footprint of cement is reduced.

What role does carbon capture and storage (CCS) play in low
carbon cement technology?

CCS involves capturing CO2 emissions from cement plants before they enter the atmosphere and
storing them underground or using them in other industrial processes, thereby reducing the net



carbon emissions from cement production.

Are there any commercially available low carbon cements
today?

Yes, several companies have developed and commercialized low carbon cements, including blended
cements with SCMs, calcium sulfoaluminate cements, and other novel formulations aimed at
reducing CO2 emissions.

What challenges exist in adopting low carbon cement
technologies?

Challenges include higher production costs, variability in material availability and quality, regulatory
approval, performance consistency, and the need for industry-wide acceptance and infrastructure
adaptation.

How does low carbon cement technology impact the durability
and strength of concrete?

When properly formulated, low carbon cements can achieve comparable or even improved durability
and strength compared to traditional cements, but it requires careful mix design and quality control
to ensure performance standards are met.

Additional Resources

Low Carbon Cement Technology: Transforming the Future of Sustainable Construction

Low carbon cement technology represents a pivotal advancement in the global effort to reduce
greenhouse gas emissions within the construction industry. As one of the largest contributors to
carbon dioxide emissions worldwide, traditional cement manufacturing accounts for approximately
8% of global CO2 emissions, primarily due to the energy-intensive processes and the chemical
reactions involved in clinker production. This stark environmental footprint has driven researchers,
engineers, and policymakers to explore innovative alternatives and improvements in cement
technology that curb carbon emissions without compromising structural integrity or economic
viability.

The Imperative for Low Carbon Cement Solutions

The construction sector’s growing demand and the corresponding rise in cement production have
made environmental sustainability a critical issue. Conventional Portland cement manufacturing
involves heating limestone (calcium carbonate) to high temperatures, releasing CO2 both from fuel
combustion and the decomposition of limestone itself. Consequently, addressing these emissions is
complex, requiring multifaceted approaches.

Low carbon cement technology aims to mitigate these emissions through various pathways—ranging



from material substitution and process optimization to novel chemical formulations. The
implementation of these technologies aligns with broader climate goals, including the Paris
Agreement targets, and responds to increasing regulatory pressures and consumer demand for
greener building materials.

Key Innovations in Low Carbon Cement Technology

Several technological advancements define the current landscape of low carbon cement production:

e Supplementary Cementitious Materials (SCMs): Incorporating industrial by-products such
as fly ash, slag, and silica fume reduces clinker content, thus lowering CO2 emissions. SCMs
not only enhance durability and mechanical properties but also promote circular economy
principles by repurposing waste.

e Alternative Clinker Types: Geopolymer cements and belite-rich clinker varieties require less
limestone and lower firing temperatures, resulting in reduced carbon footprints.

e Carbon Capture and Storage (CCS): Integrating CCS technologies within cement plants
captures emitted CO2 before it reaches the atmosphere, enabling potential reuse in other
industrial applications or permanent underground storage.

e Energy Efficiency Enhancements: Utilizing waste heat recovery, electrification of kiln
operations, and switching to renewable fuels can decrease the energy-related emissions of
cement production.

¢ Novel Binder Chemistries: Research into calcium sulfoaluminate and magnesium-based
cements offers promising low-carbon alternatives, leveraging different chemical reactions that
emit less CO2.

Comparative Analysis: Traditional vs. Low Carbon
Cement

A critical evaluation reveals that low carbon cement technologies vary in terms of environmental
impact, cost, availability, and performance characteristics.

Environmental Impact

Traditional Portland cement production typically emits around 0.8 to 1 ton of CO2 per ton of cement
produced. In contrast, low carbon alternatives can reduce emissions by 30% to over 70%, depending
on the technology and material substitutions employed. For example, geopolymer cement, which
utilizes industrial waste activated by alkaline solutions, can cut emissions by up to 80%. However,
the availability of SCMs like fly ash is geographically constrained and subject to fluctuations due to



declining coal power usage.

Economic Considerations

While some low carbon cement technologies require higher initial investments, such as CCS
integration or novel binder production, others like SCM incorporation benefit from cost savings due
to reduced clinker demand and waste material utilization. The economic feasibility is often tied to
regional factors including energy prices, regulatory incentives, and infrastructure maturity.

Performance and Durability

Low carbon cements must meet stringent performance standards for structural applications. Many
SCM-blended cements demonstrate comparable or superior durability, especially in resistance to
chemical attack and reduced permeability. Geopolymer cements also exhibit enhanced fire
resistance and mechanical strength but may require careful mix design adjustments tailored to
specific project requirements.

Challenges and Opportunities in Adoption

Despite technological maturity in some areas, the widespread adoption of low carbon cement faces
several barriers:

e Supply Chain Constraints: SCM availability and consistency remain a concern, limiting their
universal application.

e Standardization and Certification: Existing building codes are often slow to adapt to new
materials, creating uncertainties in acceptance and liability.

¢ Cost and Market Dynamics: Higher upfront costs and lack of carbon pricing mechanisms in
some regions reduce incentives for manufacturers and builders to switch.

e Technical Expertise: Designing and implementing novel cement formulations require
specialized knowledge that may not be widespread in the construction industry.

Conversely, these challenges serve as catalysts for innovation, fostering collaboration between
academia, industry, and governments. Emerging policies promoting carbon pricing, green public
procurement, and investment in research and development are accelerating progress.

Future Directions in Low Carbon Cement Technology



The trajectory of low carbon cement technology hinges on integrating digitalization and circular
economy principles. Advances in material science, such as nanotechnology-enabled additives,
promise to improve cement properties while further reducing emissions. Additionally, innovations in
manufacturing processes, including 3D printing of concrete structures using low carbon binders,
could revolutionize construction methodologies.

Moreover, the potential of carbon curing—where CO?2 is injected into fresh concrete to accelerate
curing and permanently sequester carbon—represents an exciting avenue for carbon negative
construction materials.

Impact on the Global Construction Industry

The adoption of low carbon cement technology is not merely an environmental imperative but also a
strategic move for the construction industry’s resilience and competitiveness. As sustainability
criteria increasingly influence project financing and stakeholder expectations, companies integrating
low carbon materials gain market advantages.

Governments worldwide are incorporating green building standards that favor low carbon cement
use, thereby creating a robust demand framework. This shift also aligns with broader sustainable
urban development goals, reducing the embodied carbon of infrastructure projects and contributing
to healthier living environments.

In sum, low carbon cement technology embodies a critical intersection of environmental
stewardship, technological innovation, and economic pragmatism. While challenges persist, the
ongoing evolution of this sector signals a transformative potential that could redefine the future of
construction on a global scale.
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low carbon cement technology: Low carbon technologies in a green economy Great Britain:
Parliament: House of Commons: Energy and Climate Change Committee, 2010-03-28 Incorporating
HC 648-i to -vii, session 2008-09

low carbon cement technology: China's Long-Term Low-Carbon Development Strategies
and Pathways Institute of Climate Change and Sustainable Development of Tsinghua University et
al., 2021-11-30 This open access book introduces a multi-disciplinary and comprehensive research
on China's long-term low-carbon emission strategies and pathways. After comprehensively
considering China’s own socioeconomic conditions, policy design, energy mix, and other
macro-development trends and needs, the research team has proposed suggestions on China’s
low-carbon development strategies and pathways until 2050, with required technologies and policies
in order to realize the goals of building a great modern socialist country and a beautiful China.
These achievements are in conjunction with the climate goals set in the Paris Agreement alongside
Global Sustainable Development. The authors hope that the research findings can serve as a
reference for all sectors of Chinese society in their climate research efforts, offer support for the
formulation and implementation of china’s national low-carbon development strategies and policies,
and help the world to better understand China’s story in the general trend of global green and
low-carbon development.
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low carbon cement technology: Low-Carbon Transition in the Cement Industry , 2018

low carbon cement technology: Handbook of Low Carbon Concrete Ali Nazari, Jay G.
Sanjayan, 2016-09-30 Handbook of Low Carbon Concrete brings together the latest breakthroughs
in the design, production, and application of low carbon concrete. In this handbook, the editors and
contributors have paid extra attention to the emissions generated by coarse aggregates, emissions
due to fine aggregates, and emissions due to cement, fly ash, GGBFS, and admixtures. In addition,
the book provides expert coverage on emissions due to concrete batching, transport and placement,
and emissions generated by typical commercially produced concretes. - Includes the tools and
methods for reducing the emissions of greenhouse gases - Explores technologies, such as carbon
capture, storage, and substitute cements - Provides essential data that helps determine the unique
factors involved in designing large, new green cement plants

low carbon cement technology: Low-carbon Technology Transfer David G. Ockwell, Alexandra
Mallett, 2012 First Published in 2012. Routledge is an imprint of Taylor & Francis, an informa
company.

low carbon cement technology: Zero-Carbon Industry Jeffrey Rissman, 2024-02-27 The power
sector and transportation tend to dominate conversations about climate change, but there’s an
under-the-radar source of climate pollution that must be addressed: industry. Globally, industrial
activity is responsible for one-third of human-caused greenhouse gas emissions. Though industry is a
major emitter, it is essential for producing the tools we need to fight climate change—like wind
turbines, solar panels, and electric vehicles—and for meeting our everyday needs. How can industry
eliminate its climate pollution while supplying transformational technologies? This book delivers a
first-of-its-kind roadmap for the zero-carbon industrial transition, spotlighting the breakthrough
innovations transforming the manufacturing sector and the policies that can accelerate this global
shift. Jeffrey Rissman illustrates the scope of the challenge, diving into the workings of heavy
polluters like steel, chemicals, plastics, cement, and concrete. He examines ways to affordably
decarbonize manufacturing, such as electrifying industrial processes, using hydrogen, deploying
carbon capture and storage, and growing material efficiency with lightweighting and 3D printing.
But technologies are only part of the picture. Enacting the right policies—including financial
incentives, research and development support, well-designed carbon pricing, efficiency and
emissions standards, and green public procurement—can spur investment and hasten emissions
reductions. Rissman provides a framework to ensure that the transition to clean industry enhances
equity, health, and prosperity for communities worldwide. Engaging and comprehensive,
Zero-Carbon Industry is the definitive guide to decarbonizing the vast—yet often overlooked—global
industrial sector.

low carbon cement technology: ICE Core Concepts Monower Sadique, 2025-07-21 ICE Core
Concepts: Low Carbon Cements and Concrete for Construction is an accessible introduction to
cement and concrete, focusing on recent developments and trends in low-carbon concrete materials
and technologies used in construction

low carbon cement technology: Technology Roadmap , 2013

low carbon cement technology: Concrete Technology: Fundamentals to Future Applications
Dr. Sanjivkumar Harinkhede, Prof. Komal Bedi, Ms. Trushna D. Patle, Dr. Abdul Ghaffar, Dr. Syed
Aamir Hussain, 2025-07-07 Concrete Technology: Fundamentals to Future Applications explores the
science, engineering, and innovations of concrete, covering its composition, properties, durability,
and performance. It bridges traditional fundamentals with modern advancements such as
sustainable materials, nanotechnology, and smart concretes, offering readers a comprehensive
understanding of current practices and future directions in construction technology.

low carbon cement technology: Green Technology Book World Intellectual Property
Organization, 2023-12-06 WIPO'’s second edition of the Green Technology Book illustrates how
innovation, technology and intellectual property are at the forefront of climate change mitigation.
This edition focuses on cities, agriculture and land use, and industry showcasing the diversity of
developed and emerging technologies and solutions that aim to mitigate climate change.




low carbon cement technology: Cement Industry Hosam Saleh, 2021-06-09 Cement is the
basis of the building and construction industry and of fundamental importance for many civil
engineering applications. As such, the cement industry is one of the key industries worldwide
necessary for the current and future sustainable development of society. Despite its undisputed
importance, the cement industry is one of those industrial branches predominately responsible for
high energy consumption and excessive generation of large amounts of carbon dioxide and other
contaminants that significantly endanger human health and the environment and contributes to
global warming.In this context, nanomaterials, polymeric materials, and natural additives are being
used for cement enhancement in various applications. This book examines these novel materials and
their optimization, characterization, and sustainable application in the building industry and for
stabilizing hazardous waste.

low carbon cement technology: Low Carbon Stabilization and Solidification of Hazardous
Wastes Daniel C.W. Tsang, Lei Wang, 2021-09-24 Low Carbon Stabilization and Solidification of
Hazardous Wastes details sustainable and low-carbon treatments for addressing environmental
pollution problems, critically reviewing low-carbon stabilization/solidification technologies. This
book presents the latest state-of-the-art knowledge of low-carbon stabilization/solidification
technologies to provide cost-effective sustainable solutions for real-life environmental problems
related to hazardous wastes including contaminated sediments. As stabilization/solidification is one
of the most widely used waste remediation methods for its versatility, fast implementation and final
treatment of hazardous waste treatment, it is imperative that those working in this field follow the
most recent developments. Low Carbon Stabilization and Solidification of Hazardous Wastes is a
necessary read for academics, postgraduates, researchers and engineers in the field of
environmental science and engineering, waste management, and soil science, who need to keep up
to date with the most recent advances in low-carbon technologies. This audience will develop a
better understanding of these low-carbon mechanisms and advanced characterization technologies,
fostering the future development of low-carbon technologies and the actualization of green and
sustainable remediation. - Focuses on stabilization/solidification for environmental remediation, as
one of the most widely used environmental remediation technologies in field-scale applications -
Details the most advanced and up-to-date low-carbon sustainable technologies necessary to guide
future research and sustainable development - Provides comprehensive coverage of low-carbon
solutions for treating a variety of hazardous wastes as well as contaminated soil and sediment

low carbon cement technology: Mainstreaming Climate Co-Benefits in Indian Cities
Mahendra Sethi, Jose A. Puppim de Oliveira, 2018-02-06 This volume presents a novel framework to
understand urban climate co-benefits in India, that is, tackling climate change and achieving
sustainable development goals in cities. It utilizes methods and tools from several assessment
frameworks to scientifically evaluate sector co-benefits for informed decision making. The
co-benefits approach can lead to significant improvements in the way societies use environmental
resources and distribute their outputs. The volume discusses four main themes: (1) Concepts and
theories on cities and climate co-benefits; (2) Contextualizing co-benefit issues across spatial scales
and sectors; (3) Sectoral analyses of co-benefits in energy, transport, buildings, waste, and
biodiversity, and (4) Innovations and reforms needed to promote co-benefits in cities. The
discussions are based on empirical research conducted in Indian cities and aligned with the
international discourse on the 2030 UN Development Agenda and New Urban Agenda created at the
UN-Habitat III in 2016. The analyses and recommendations in this volume are of considerable
interest to policy experts, scholars and researchers of urban and regional studies, geography, public
policy, international development/law, economics, development planning, environmental planning,
climate change, energy studies, and so on.

low carbon cement technology: Net Zero: Decarbonizing the Global Economies Sinan
Kifeoglu, 2024-10-15 This monograph is designed to provide a comprehensive and accessible
reference to Net Zero efforts globally. Firstly, the book explains the basics of Net Zero, Greenhouse
Gas Emissions (GHG), and the global climate change struggle. A chapter on Environmental, Social,



and Governance (ESG), as standardisation and screening of sustainability follows. Next comes a
chapter on carbon pricing and carbon tax. After these background chapters, the book continues with
eight chapters that cover Net Zero across a variety of economic sectors: energy supply, business
sector, transport, residential, industrial processes, waste management, public (and government),
and agriculture, forestry and land use. These economic sectors are adopted from the
Intergovernmental Panel on Climate Change (IPCC) and UK National Statistics. Each chapter
includes basic background information, technical or scientific, and a policy section. The sector-based
chapters also include sectoral emissions analysis, review, and then a horizon scanning for innovative
companies and their business models. This will enable non-experts from the business sector to read
and understand the dynamics and trends in other sectors. Similarly, students and fresh graduates
will easily follow the chapter (or the industry) that interests them and comprehend the basics and
contemporary business trends. By joining research work with the business models of 400 noteworthy
and innovative companies, this book constructs a vital bridge between academia, practical reality,
policy, and business implementation, with a keen focus on environmental value.

low carbon cement technology: Dictionary of Concrete Technology Natt Makul, 2025-06-04
The Dictionary of Concrete Technology is a thorough resource encapsulating the progressions in
concrete technology, which connects traditional methodologies with contemporary innovations. With
over 1,000 meticulously selected terminologies, it provides clear definitions, context, and
cross-references, catering to professionals, students, and researchers. This dictionary addresses the
necessity for an updated lexicon to keep pace with the swift advancements in materials science and
civil engineering. Compiled through years of collaboration with scholars, engineers, and industry
specialists, it ensures precision and relevance. Organized alphabetically, with detailed elucidations,
the dictionary is straightforward to navigate, supported by an extensive index and references for
further exploration. Focusing on both current methodologies and emerging trends, such as
sustainability and digital construction, it offers insights into the future of the discipline. Designed as
an essential instrument, it continues evolving with updates, supporting its users’ quest for
knowledge and excellence.

low carbon cement technology: Modeling, Assessment, and Optimization of the
Indirectly Heated Carbonate Looping Process for CO2 Capture from Lime Plants Martin
Nicolas Greco-Coppi, 2025-08-11 Lime plays a crucial role in modern industry—essential in
steelmaking, construction, agriculture, and chemical manufacturing. However, its production is
inherently carbon-intensive. To drastically reduce CO2 emissions, efficient carbon capture solutions
are needed. The Indirectly Heated Carbonate Looping (IHCaL) process offers a groundbreaking
approach to capturing CO2 from lime and cement production. By leveraging synergies with existing
industrial processes, [HCaL technology minimizes energy penalties and economic costs. Yet, until
now, key integration challenges and modeling gaps have remained unaddressed. To fill this research
gap, this doctoral dissertation presents innovative IHCaL process integration approaches for
efficient CO2 capture; advanced reactor models based on experimental data; strategies for heat
recovery, power generation, and fuel optimization; and insights on CO2 capture and economics
based on process simulations. All of this is complemented by practical design guidelines for scaling
up the IHCaL process. This dissertation is a key reference for advancing IHCaL technology toward
commercialization and accelerating the decarbonization of lime production.

low carbon cement technology: Corporate Responses to EU Emissions Trading Jon Birger
Skjeerseth, Per Ove Eikeland, 2016-05-13 The European Union (EU) aims to put Europe on track
toward a low-carbon economy. In this striking challenge, the EU Emissions Trading System (EU
ETS) has been singled out as the Union’s key climate policy instrument, ultimately aimed as a model
for a global carbon market. The learning effect of the EU ETS could thus be tremendous. This study
explores how the EU ETS actually works on the ground, affecting corporate climate strategies. It
covers general sector responses as well as systematic comparative studies of companies across the
sectors. The latter enables improved understanding of causal effects and the role of interaction
between different policy instruments and other factors that impact corporate climate strategies. The



study explores a broad set of mechanisms at play potentially linking the EU ETS to company climate
strategies. These include how corporate norms of responsibility are affected by the EU ETS and how
economic incentives provide opportunities for innovation. The book’s main contribution lies in its
systematic examination of corporate responses to the EU ETS from a broad empirical and analytical
social science perspective covering companies in all main EU ETS sectors: electric power, oil,
cement, steel and pulp and paper.

low carbon cement technology: Climate Risks Bob Buhr, 2023-04-18 Assess the likelihood,
timing and scope of climate risks In Climate Risks: An Investor’s Field Guide to Identification and
Assessment, financial analyst Bob Buhr delivers a risk-based framework for classifying and
measuring potential climate risks at the firm level, and their potential financial impacts. The author
presents a “climate risk taxonomy” that encompasses a broad range of physical, transition and
natural capital risks that may impact a firm’s financial profile. The taxonomy presented in the book
will be of interest to investors and lenders involved in: The identification and assessment of the
potential scope and impact of a wide range of risks that might normally remain outside of more
traditional risk or credit analysis, usually for horizon issues; The determination of the points at
which climate risks may crystallize into real and significant financial exposure The assessment of the
relative aggregate riskiness of portfolios exposed to climate and natural capital risks at the firm
level A rigorous and practical toolkit for the assessment and measurement of a broad range of
potential climate risks, this book offers fund managers, portfolio analysts, risk experts, and other
finance professionals a clear blueprint for assessing potential financial impacts at firms arising from
climate change.

low carbon cement technology: Capitalism Created the Climate Crisis and Capitalism
Will Solve It Kentaro Kawamori, 2025-10-27 USA Today Bestseller Creative and practical
free-market solutions to climate change In Capitalism Created the Climate Crisis and Capitalism Will
Solve It: The Market Forces Catalyzing a Climate Technology Renaissance, distinguished author
Kentaro Kawamori delivers a fascinating and timely exploration of the interplay between capitalism
and climate change. He explains how the capitalist system helped to contribute to the current crisis
of global warming and how that same system will help to end it. In the book, the author discusses
the enormous impact of the climate crisis and how the government, the modern finance industry, the
fossil fuel industry, and others combined to accelerate the warming of the world. He then considers
the roles those same players will play to reverse this effect in the coming years. You'll also find:
Discussions of how climate tech innovations will transform the economy and how technology
disruptors will become involved in the process The ways the energy industry will change to
incorporate the realities and consequences of a warming climate Explorations of the incentives
created by free market structures and how to include climate stakeholders in the discussion An
engaging and exciting new resource for anyone interested in the intersection of economics,
business, and the environment, Capitalism Created the Climate Crisis and Capitalism Will Solve It
contains practical and thoughtful climate prescriptions for a world desperately in need of them.

low carbon cement technology: Mitigating Unsustainable Practices in Construction and
Architecture Gonzalez-Lezcano, Roberto Alonso, Sansaniwal, Sunil Kumar, 2025-09-18 The
construction and architecture industry plays a critical role in advancing global efforts toward
sustainability, resilience, and climate change mitigation. As one of the most resource-intensive
sectors, it must rapidly adopt circular economy principles and green technologies to reduce its
environmental footprint. With growing urbanization, aging infrastructure, and increased energy
demand, the push for energy-efficient, decarbonized built environments is more urgent than ever.
Transforming the built environment is essential not only for reducing emissions but also for ensuring
long-term economic viability and social well-being. This transition supports broader global objectives
for clean energy, equitable resource use, and sustainable development. Mitigating Unsustainable
Practices in Construction and Architecture explores research and concrete actions that can be
widely implemented in the built environment for more sustainable construction. It addresses global
policies and regulations aimed at supporting climate change mitigation and adaptation strategies for



clean and sustainable construction and architecture. Covering topics such as adaptive behavior,
machine learning, and urban development, this book is an excellent resource for architects,
engineers, urban planners, policymakers, researchers, academicians, and more.
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