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The Computational Structure of Life Cycle Assessment Feb 07 2021 Life Cycle
assessment (LCA) is a tool for environmental decision-support in relation to products
from the cradle to the grave. Until now, more emphasis has been put on the inclusion
quantitative models and databases and on the design of guidebooks for applying LCA
than on the integrative aspect of combining these models and data. This is a

remarkable thing, since LCA in practice deals with thousands of quantitative data
items that have to be combined in the correct manner. For this, one needs
mathematical rules and algorithmic principles for carrying out an LCA. This book
presents the first coherent treatment of the mathematical and algorithmic aspects of
LCA. These computational aspects are presented in matrix form, so that a concise
and elegant formulation is achieved. This form, moreover, provides a platform for
further extension of analysis using perturbation theory, structural theory and
economic input-output analysis.
Life Cycle Assessment (LCA) of Environmental and Energy Systems Jul 24 2022
The transition towards renewable energy sources and “green” technologies for
energy generation and storage is expected to mitigate the climate emergency in the
coming years. However, in many cases, this progress has been hampered by our
dependency on critical materials or other resources that are often processed at high
environmental burdens. Yet, many studies have shown that environmental and energy
issues are strictly interconnected and require a comprehensive understanding of
resource management strategies and their implications. Life cycle assessment (LCA)
is among the most inclusive analytical techniques to analyze sustainability benefits
and trade-offs within complex systems and, in this Special Issue, it is applied to
assess the mutual influences of environmental and energy dimensions. The selection
of original articles, reviews, and case studies addressed covers some of the main
driving applications for energy requirements and greenhouse gas emissions, including
power generation, bioenergy, biorefinery, building, and transportation. An insightful
perspective on the current topics and technologies, and emerging research needs, is
provided. Alone or in combination with integrative methodologies, LCA can be of
pivotal importance and constitute the scientific foundation on which a full system
understanding can be reached.
Life Cycle Assessment in the Built Environment Jan 06 2021 Life cycle
assessment enables the identification of a broad range of potential environmental
impacts occurring across the entire life of a product, from its design through to its
eventual disposal or reuse. The need for life cycle assessment to inform
environmental design within the built environment is critical, due to the complex
range of materials and processes required to construct and manage our buildings and
infrastructure systems. After outlining the framework for life cycle assessment, this
book uses a range of case studies to demonstrate the innovative input-output-based
hybrid approach for compiling a life cycle inventory. This approach enables a
comprehensive analysis of a broad range of resource requirements and
environmental outputs so that the potential environmental impacts of a building or
infrastructure system can be ascertained. These case studies cover a range of
elements that are part of the built environment, including a residential building, a
commercial office building and a wind turbine, as well as individual building
components such as a residential-scale photovoltaic system. Comprehensively
introducing and demonstrating the uses and benefits of life cycle assessment for built
environment projects, this book will show you how to assess the environmental
performance of your clients’ projects, to compare design options across their entire
life and to identify opportunities for improving environmental performance.
Life Cycle Assessment Jul 12 2021 Life Cycle Assessment (LCA) has developed in

Australia over the past 16 years in a fragmented way with many different people and
organizations contributing to the area at different times, and largely through informal
or unpublished work. This publication will legitimize and document LCA research and
methodology development to act as a record of what has happened and a basis for
future development and application of the tool. The Centre for Design at RMIT has
been a leading research center in Australia through its work on data collection,
methodology development and contribution to knowledge through undertaking LCA
studies for leading companies and government departments ranging from products,
packaging, buildings, water management and waste management. This work, in
addition to key work undertaken by other researchers, will be presented. The book
will become a bridge between LCA implementation and life cycle management (LCM)
and provide discussion on how LCA development will be in the future and how it
integrates with available software tools.
Environmental Life Cycle Assessment (Open Access) Jun 23 2022 Environmental
Life Cycle Assessment is a pivotal guide to identifying environmental problems and
reducing related impacts for companies and organizations in need of life cycle
assessment (LCA). LCA, a unique sustainability tool, provides a framework that
addresses a growing demand for practical technological solutions. Detailing each
phase of the LCA methodology, this textbook covers the historical development of
LCA, presents the general principles and characteristics of LCA, and outlines the
corresponding standards for good practice determined by the International
Organization for Standardization. It also explains how to identify the critical aspects
of an LCA, provides detailed examples of LCA analysis and applications, and includes
illustrated problems and solutions with concrete examples from water management,
electronics, packaging, automotive, and other industries. In addition, readers will
learn how to: Use consistent criteria to realize and evaluate an LCA independently of
individual interests Understand the LCA methodology and become familiar with
existing databases and methods based on the latest results of international research
Analyze and critique a completed LCA Apply LCA methodology to simple case
studies Geared toward graduate and undergraduate students studying environmental
science and industrial ecology, as well as practicing environmental engineers, and
sustainability professionals who want to teach themselves LCA good practices,
Environmental Life Cycle Assessment demonstrates how to conduct environmental
assessments for products throughout their life cycles. It presents existing methods
and recent developments in the growing field of LCA and systematically covers goal
and system definition, life cycle inventory, life cycle impact assessment, and
interpretation.
Life Cycle Assessment Aug 13 2021 Life Cycle Assessment addresses the
dynamic and dialectic of building and ecology, presenting the key theories and
techniques surrounding the use of life cycle assessment data and methods. Architects
and construction professionals must assume greater responsibility in helping building
owners to understand the implications of making material, manufacturing, and
assemblage decisions and therefore design to accommodate more ecological building.
Life Cycle Assessment is a guide for architects, engineers, and builders, presenting
the principles and art of performing life cycle impact assessments of materials and
whole buildings, including the need to define meaningful goals and objectives and

critically evaluate analysis assumptions. As part of the PocketArchitecture Series,
the book includes both fundamentals and advanced topics. The book is primarily
focused on arming the design and construction professional with the tools necessary
to make design decisions regarding life cycle, reuse, and sustainability. As such, the
book is a practical text on the concepts and applications of life cycle techniques and
environmental impact evaluation in architecture and is presented in language and
depth appropriate for building industry professionals.
Background and Future Prospects in Life Cycle Assessment Apr 28 2020 Life
Cycle Assessment (LCA) has become the recognized instrument to assess the
ecological burdens and human health impacts connected with the complete life cycle
(creation, use, end-of-life) of products, processes and activities, enabling the
assessor to model the entire system from which products are derived or in which
processes and activities operate. This volume introduces the major new book series
LCA Compendium - The Complete World of Life Cycle Assessment. In this volume,
the main drivers in the development of LCA are explored. The volume also discusses
strengths and limitations in LCA as well as challenges and gaps, thus offering an
unbiased picture of the state-of-the-art and future of LCA.
Life Cycle Management Jul 20 2019 This book provides insight into the Life Cycle
Management (LCM) concept and the progress in its implementation. LCM is a
management concept applied in industrial and service sectors to improve products
and services, while enhancing the overall sustainability performance of business and
its value chains. In this regard, LCM is an opportunity to differentiate through
sustainability performance on the market place, working with all departments of a
company such as research and development, procurement and marketing, and to
enhance the collaboration with stakeholders along a company’s value chain. LCM is
used beyond short-term business success and aims at long-term achievements by
minimizing environmental and socio-economic burden, while maximizing economic and
social value.
Life Cycle Assessment of Forest Products Sep 02 2020 This brief contains
information on the reduction of environmental impact and explains how it is a key
driver for the R&D of new forest products. The authors, experts in the field, describe
how Life Cycle Assessment (LCA) is used to assess the environmental impact of
such products, e.g. in order to guide R&D or attract investments. The authors
describe the main challenges of carrying out LCAs on forest products, make
recommendations for managing these challenges, and discuss future research needs.
LCA case studies are used to illustrate the challenges, covering a variety of forest
products: building components, biofuels, industrial chemicals, textile fibres and
clothing. Described challenges include the planning of LCA studies (e.g.how can one
use LCA in R&D?), the modelling of product systems (how can one handle multifunctionality and uncertainties related to waste handling and geographical location of
future production?) and environmental impact (how can one assess water and land
use impact, and the climate impact of biomass?).
The Computational Structure of Life Cycle Assessment Oct 15 2021 Life Cycle
assessment (LCA) is a tool for environmental decision-support in relation to products
from the cradle to the grave. Until now, more emphasis has been put on the inclusion
quantitative models and databases and on the design of guidebooks for applying LCA

than on the integrative aspect of combining these models and data. This is a
remarkable thing, since LCA in practice deals with thousands of quantitative data
items that have to be combined in the correct manner. For this, one needs
mathematical rules and algorithmic principles for carrying out an LCA. This book
presents the first coherent treatment of the mathematical and algorithmic aspects of
LCA. These computational aspects are presented in matrix form, so that a concise
and elegant formulation is achieved. This form, moreover, provides a platform for
further extension of analysis using perturbation theory, structural theory and
economic input-output analysis.
Life Cycle Assessment in the Chemical Product Chain Sep 14 2021 This book
outlines the methodologies, approaches and tools for modelling chemicals in a Life
Cycle Assessment (LCA) perspective, and also covers the main advantages and
drawbacks of applying LCA to chemical processes. In the first part of this book,
authors pay close attention to the limitations of modelling the environmental and
social impacts of chemical processes, providing valuable insights to the problems of
the Life Cycle Inventory (LCI) analysis for chemical processes. In the second part of
this book, readers will learn about the LCA application to chemical processes in the
laboratory and industrial scale. In each chapter of this book, readers will also find
specific case studies on the modelling and application of LCA in the chemical
industry.
Life Cycle Assessment Dec 17 2021 Life Cycle Assessment addresses the
dynamic and dialectic of building and ecology, presenting the key theories and
techniques surrounding the use of life cycle assessment data and methods. Architects
and construction professionals must assume greater responsibility in helping building
owners to understand the implications of making material, manufacturing, and
assemblage decisions and therefore design to accommodate more ecological building.
Life Cycle Assessment is a guide for architects, engineers, and builders, presenting
the principles and art of performing life cycle impact assessments of materials and
whole buildings, including the need to define meaningful goals and objectives and
critically evaluate analysis assumptions. As part of the PocketArchitecture Series,
the book includes both fundamentals and advanced topics. The book is primarily
focused on arming the design and construction professional with the tools necessary
to make design decisions regarding life cycle, reuse, and sustainability. As such, the
book is a practical text on the concepts and applications of life cycle techniques and
environmental impact evaluation in architecture and is presented in language and
depth appropriate for building industry professionals.
Handbook of Life Cycle Assessment (LCA) of Textiles and Clothing Feb 19 2022
Life cycle assessment (LCA) is used to evaluate the environmental impacts of textile
products, from raw material extraction, through fibre processing, textile manufacture,
distribution and use, to disposal or recycling. LCA is an important tool for the
research and development process, product and process design, and labelling of
textiles and clothing. Handbook of Life Cycle Assessment (LCA) of Textiles and
Clothing systematically covers the LCA process with comprehensive examples and
case studies. Part one of the book covers key indicators and processes in LCA, from
carbon and ecological footprints to disposal, re-use and recycling. Part two then
discusses a broad range of LCA applications in the textiles and clothing industry.

Covers the LCA process and its key indicators, including carbon and ecological
footprints, disposal, re-use and recycling Examines the key developments of LCA in
the textile and clothing industries Provides a wide range of case studies and
examples of LCA applications in the textile and clothing industries
Background and Future Prospects in Life Cycle Assessment Mar 08 2021 Life
Cycle Assessment (LCA) has become the recognized instrument to assess the
ecological burdens and human health impacts connected with the complete life cycle
(creation, use, end-of-life) of products, processes and activities, enabling the
assessor to model the entire system from which products are derived or in which
processes and activities operate. This volume introduces the major new book series
LCA Compendium - The Complete World of Life Cycle Assessment. In this volume,
the main drivers in the development of LCA are explored. The volume also discusses
strengths and limitations in LCA as well as challenges and gaps, thus offering an
unbiased picture of the state-of-the-art and future of LCA.
Life Cycle Assessment Student Handbook Nov 16 2021 This student version of the
popular bestseller, Life Cycle Assessment Handbook, is not a watered-down version
of the original, but retains all of the important information and valuable lessons
provided in the first book, along with helpful problems and solutions for the student
learning about Life Cycle Assessment (LCA). As the last several decades have seen
a dramatic rise in the application of LCA in decision making, the interest in the life
cycle concept as an environmental management and sustainability tool continues to
grow. The LCA Student Handbook offers a look at the role that life cycle information,
in the hands of companies, governments and consumers, may have in improving the
environmental performance of products and technologies. It concisely and clearly
presents the various aspects of LCA in order to help the reader better understand
the subject. The international success of the sustainability paradigm needs the
participation of many stakeholders, including citizens, corporations, academia, and
NGOs. The handbook links LCA and responsible decision making and how the life
cycle concept is a critical element in environmental sustainability. It covers issues
such as building capacity in developing countries and emerging economies so that
they are more capable of harnessing the potential in LCA for sustainable
development. Governments play a very important role with the leverage they have
through procurement, regulation, international treaties, tax incentives, public
outreach, and other policy tools. This compilation of points to the clear trend for
incorporating life cycle information into the design and development processes for
products and policies, just as quality and safety concerns are now addressed
throughout product design and development. The Life Cycle Assessment Student
Handbook is not just for students. It is also a valuable resource for practitioners
looking for a desktop reference on LCA or for any engineer, manager, or policymaker wishing to learn about LCA.
Life Cycle Assessment Jun 11 2021 This book is a uniquely pedagogical while still
comprehensive state-of-the-art description of LCA-methodology and its broad range
of applications. The five parts of the book conveniently provide: I) the history and
context of Life Cycle Assessment (LCA) with its central role as quantitative and
scientifically-based tool supporting society’s transitioning towards a sustainable
economy; II) all there is to know about LCA methodology illustrated by a red-thread

example which evolves as the reader advances; III) a wealth of information on a
broad range of LCA applications with dedicated chapters on policy development,
prospective LCA, life cycle management, waste, energy, construction and building,
nanotechnology, agrifood, transport, and LCA-related concepts such as footprinting,
ecolabelling,design for environment, and cradle to cradle. IV) A cookbook giving the
reader recipes for all the concrete actions needed to perform an LCA. V) An
appendix with an LCA report template, a full example LCA report serving as
inspiration for students who write their first LCA report, and a more detailed
overview of existing LCIA methods and their similarities and differences.
Life Cycle Assessment Sep 21 2019 This book provides a practical guide for those
who wish to use life cycle assessment as a research tool or to inform policy, process,
and product improvement.
Environmental Life Cycle Assessment of Goods and Services Aug 01 2020
Environmental life cycle assessment is often thought of as cradle to grave and
therefore as the most complete accounting of the environmental costs and benefits of
a product or service. However, as anyone who has done an environmental life cycle
assessment knows, existing tools have many problems: data is difficult to assemble
and life cycle studies take months of effort. A truly comprehensive analysis is
prohibitive, so analysts are often forced to simply ignore many facets of life cycle
impacts. But the focus on one aspect of a product or service can result in misleading
indications if that aspect is benign while other aspects pollute or are otherwise
unsustainable. This book summarizes the EIO-LCA method, explains its use in
relation to other life cycle assessment models, and provides sample applications and
extensions of the model into novel areas. A final chapter explains the free, easy-touse software tool available on a companion website. (www.eiolca.net) The software
tool provides a wealth of data, summarizing the current U.S. economy in 500 sectors
with information on energy and materials use, pollution and greenhouse gas
discharges, and other attributes like associated occupational deaths and injuries. The
joint project of twelve faculty members and over 20 students working together over
the past ten years at the Green Design Institute of Carnegie Mellon University, the
EIO-LCA has been applied to a wide range of products and services. It will prove
useful for research, industry, and in economics, engineering, or interdisciplinary
classes in green design.
Whole Building Life Cycle Assessment Feb 25 2020 This report serves as a guide
for the project team to define and model the structural system within the reference
building design as required by green building standards and rating systems.
Life Cycle Assessment Handbook Jan 18 2022 The first book of its kind, the LCA
Handbook will become an invaluable resource for environmentally progressive
manufacturers and suppliers, product and process designers, executives and
managers, and government officials who want to learn about this essential component
of environmental sustainability.
Life Cycle Assessment (LCA) — Quo vadis?Aug 25 2022 LCA - Quo vadis?
discusses overarching topics, new developments and major problems of Life Cycle
Assessment (LCA), and compares LCA with site-specific environmental management.
The text profits from two years of interdisciplinary, coordinated research activities
of the Priority Programme Environment of the Swiss National Science Foundation.

How should system boundaries of a product life cycle be drawn?
How can
environmental interventions be allocated to products?
How are background
inventory data collected and used?
How can imprecision in the LCA method be
ascertained and checked?
How can relevant environmental interventions be
distinguished from irrelevant ones?
What requirements should a software tool for
LCA meet?§ A concept of site-specific LCA is proposed in response to criticism of
the current approach of LCA. Furthermore, managerial eco-controlling - the emerging
method of site-specific environmental management - is discussed. The book
concludes with an outlook of possible paths in the future development of LCA.
Life Cycle Assessment (LCA) and Life Cycle Analysis in Tourism Dec 25 2019
Tourism is an activity that anyone can take part in, regardless of their age, gender,
nationality or level of income. This makes tourism one of the most rapidly developing
industries in the world. Despite the number of benefits which tourism produces, it
also has significant negative impacts on the environment. To minimise the scope of
these negative impacts, joint efforts combining tourism and environmental
management are called for. This book examines the application of the Life Cycle
Assessment (LCA) method and lifecycle thinking as a tool to generate more accurate
and holistic appraisals of the environmental impacts of tourism. Looking at the issue
of sustainability of tourism operations, the book evaluates how it can be improved. It
highlights the potential of LCA to affect tourist behaviour and contribute to tourism
policy-making and managerial practice. This book provides a valuable resource for
undergraduates, postgraduates and researchers interested in sustainable tourism,
sustainable development and environmental impact assessment.
Life Cycle Assessment Oct 27 2022 This book is a uniquely pedagogical while still
comprehensive state-of-the-art description of LCA-methodology and its broad range
of applications. The five parts of the book conveniently provide: I) the history and
context of Life Cycle Assessment (LCA) with its central role as quantitative and
scientifically-based tool supporting society’s transitioning towards a sustainable
economy; II) all there is to know about LCA methodology illustrated by a red-thread
example which evolves as the reader advances; III) a wealth of information on a
broad range of LCA applications with dedicated chapters on policy development,
prospective LCA, life cycle management, waste, energy, construction and building,
nanotechnology, agrifood, transport, and LCA-related concepts such as footprinting,
ecolabelling,design for environment, and cradle to cradle. IV) A cookbook giving the
reader recipes for all the concrete actions needed to perform an LCA. V) An
appendix with an LCA report template, a full example LCA report serving as
inspiration for students who write their first LCA report, and a more detailed
overview of existing LCIA methods and their similarities and differences.
Environmental Life Cycle Assessment Dec 05 2020 From raw materials through
materials processing, manufacture, distribution, use, repair and maintenance, and
disposal or recycling, this book demonstrates how to conduct environmental
assessments for products throughout their entire life cycles. The authors describe
the databases and methods used around the world, such as inventory databases for
Korea, and detail various impact assessment methodologies including TRACI for
North America, LIME for Japan, and ReCiPe for Europe. The text also includes case
studies illustrating how LCA and ISO standards are applied in practice. Topics

covered include life cycle inventory, goal and system definition, and interpretation.
Life Cycle Assessment in Industry and Business Jun 18 2019 1.1 Life Cycle
Assessment (LeA): a fascinating and sophisticated tool The greening of the economy
is not a new task, but it is a challenge for which a lot of tasks still have to be done. It
is known that the main source of environ mental deterioration by industry is not any
more the chimneys and other process related emissions, but the products and
services produced. Products are regarded as carriers of polIution: they are not only a
potential source of polIution and waste during their use; they are also a cause of
resource depletion, energy consumption, and emissions du ring their life starting with
the extraction of the raw materials and ending with their disposal (i.e. connecting
production and consumption stages). The challenge of these decades is now the
greening of products and services. The new focus on products (cp.
OosterhuislRubik/ScholI 1996) was introduced as a policy approach of shared
responsibility in which different actors are in volved along the life-cycle of a product,
each having specific responsibilities.
Life Cycle Assessment (LCA) Sep 26 2022 This first hands-on guide to ISOcompliant Life Cycle Assessment (LCA) makes this powerful tool immediately
accessible to both professionals and students. Following a general introduction on the
philosophy and purpose of LCA, the reader is taken through all the stages of a
complete LCA analysis, with each step exemplified by real-life data from a major
LCA project on beverage packaging. Measures as carbon and water footprint, based
on the most recent international standards and definitions, are addressed. Written by
two pioneers of LCA, this practical volume is targeted at first-time LCA users but
equally makes a much-valued reference for more experienced practitioners. From the
content: * Goal and Scope Definition * Life Cycle Inventory Analysis * Life Cycle
Impact Assessment * Interpretation, Reporting and Critical Review * From LCA to
Sustainability Assessment and more.
Environmental Life-cycle Assessment Mar 28 2020 This is a comprehensive
resource on the rediscovered area of Life Cycle Assessment (LCA) as it can be
applied to human health and the Environment. This book will be organized in order of
how a life cycle assessment is done. The reader will also receive a brief history of
LCA and it's re-emergence in 1990. There will be a complete investigation of how
LCA can be used to help industry meet their environmental goals.
Pavement, Roadway, and Bridge Life Cycle Assessment 2020 Nov 23 2019 An
increasing number of agencies, academic institutes, and governmental and industrial
bodies are embracing the principles of sustainability in managing their activities. Life
Cycle Assessment (LCA) is an approach developed to provide decision support
regarding the environmental impact of industrial processes and products. LCA is a
field with ongoing research, development and improvement and is being implemented
world-wide, particularly in the areas of pavement, roadways and bridges. Pavement,
Roadway, and Bridge Life Cycle Assessment 2020 contains the contributions to the
International Symposium on Pavement, Roadway, and Bridge Life Cycle Assessment
2020 (Davis, CA, USA, June 3-6, 2020) covering research and practical issues
related to pavement, roadway and bridge LCA, including data and tools, asset
management, environmental product declarations, procurement, planning, vehicle
interaction, and impact of materials, structure, and construction. Pavement, Roadway,

and Bridge Life Cycle Assessment 2020 will be of interest to researchers,
professionals, and policymakers in academia, industry, and government who are
interested in the sustainability of pavements, roadways and bridges.
Life Cycle Assessment Jan 26 2020 This book offers an itemized analysis of Life
Cycle Assessment (LCA), for use in any processes, products, services, industries,
organizations and so forth. Various challenges faced during applications of LCA, and
its extension are discussed including their benefits. Further, the book provides
practical examples of LCA in different core sectors, such as cement and construction.
Each chapter functions as a stand-alone unit within the book and defines its individual
role within the overall concept of LCA. Features: Covers Life Cycle Assessment
(LCA) and future challenges including its practical applications as climate change
tool. Connects life cycle management and LCA/environmental management. Explains
benefits of LCA studies for both internal and external purpose in terms of various
impact parameters. Identifies different raw materials or alternate energy mediums for
changing inputs to reduce environmental impacts. Discusses extension of LCA
concept like LCC, LCSA, SCLA, and OLCA. This book is aimed at professionals in all
engineering areas and environmental studies.
Environmental Life Cycle Assessment Nov 04 2020 Environmental Life Cycle
Assessment is an introductory college level textbook on the science of Life Cycle
Assessment. It provides materials for a full year of study. Over thirty LCA experts
were brought together by the American Center for Life Cycle Assessment, with full
redundant editing to provide a consistent and comprehensive coverage of this broad
field of study. Exercises are provide for each topic, covering everything from the
nuts and bolts of the science to issues such as ethics and communication. Students
using this textbook need only practical experience (as can be provided in lab
courses) to be able to sit the exam for Life Cycle Assessment Certified
Professionals.
Handbook on Life Cycle Assessment Apr 09 2021 Environmental policy aims at the
transition to sustainable production and consumption. This is taking place in different
ways and at different levels. In cases where businesses are continuously active to
improve the environmental performance of their products and activities, the
availability of knowledge on environmental impacts is indispensable. The integrated
assessment of all environmental impacts from cradle to grave is the basis for many
decisions relating to achieving improved products and services. The assessment tool
most widely used for this is the environmental Life Cycle Assessment, or LCA.
Before you is the new Handbook of LCA replacing the previous edition of 1992. New
developments in LCA methodology from all over the world have been discussed and,
where possible, included in this new Handbook. Integration of all developments into a
new, consistent method has been the main aim for the new Handbook. The thinking
on environment and sustainability is, however, quickly evolving so that it is already
clear now that this new LCA Handbook does not embrace the very latest
developments. Therefore, further revisions will have to take place in the future. A
major advantage of this Handbook is that it now also advises which procedures
should be followed to achieve adequate, relevant and accepted results. Furthermore,
the distinction between detailed and simplified LCA makes this Handbook more
broadly applicable, while guidance is provided as to which additional information can

be relevant for specialised applications.
Handbook on Life Cycle Assessment May 30 2020 The general aim of this
Handbook on LCA is to provide a stepwise `cookbook' with operational guidelines for
conducting an LCA study step-by-step, justified by a scientific background document,
based on the ISO Standards for LCA. The different ISO elements and requirements
are made operational to the `best available practice' for each step. This book will
appeal to persons from a wide range of scientific disciplines working in industry, in
government, as consultants, or at university, who are interested in learning more
about LCA and in performing LCA studies. It will be of especial interest to students
and researchers in the field of LCA, industrial ecology, and those interested in
environmental sciences in general. CML is strongly involved in the development of a
standard methodology to determine environmental impacts of products, i.e., LCA.
This is done within international fora such as the Society for Environmental
Toxicology and Chemistry (SETAC), the International Organization for
Standardization (ISO), and the United Nations Environmental Programme (UNEP).
Life Cycle Inventory Analysis Jun 30 2020 Life Cycle Inventory (LCI) Analysis is
the second phase in the Life Cycle Assessment (LCA) framework. Since the first
attempts to formalize life cycle assessment in the early 1970, life cycle inventory
analysis has been a central part. Chapter 1 “Introduction to Life Cycle Inventory
Analysis“ discusses the history of inventory analysis from the 1970s through SETAC
and the ISO standard. In Chapter 2 “Principles of Life Cycle Inventory Modeling”, the
general principles of setting up an LCI model and LCI analysis are described by
introducing the core LCI model and extensions that allow addressing reality better.
Chapter 3 “Development of Unit Process Datasets” shows that developing unit
processes of high quality and transparency is not a trivial task, but is crucial for highquality LCA studies. Chapter 4 “Multi-functionality in Life Cycle Inventory Analysis:
Approaches and Solutions” describes how multi-functional processes can be
identified. In Chapter 5 “Data Quality in Life Cycle Inventories”, the quality of data
gathered and used in LCI analysis is discussed. State-of-the-art indicators to assess
data quality in LCA are described and the fitness for purpose concept is introduced.
Chapter 6 “Life Cycle Inventory Data and Databases“ follows up on the topic of LCI
data and provides a state-of-the-art description of LCI databases. It describes
differences between foreground and background data, recommendations for starting a
database, data exchange and quality assurance concepts for databases, as well as the
scientific basis of LCI databases. Chapter 7 “Algorithms of Life Cycle Inventory
Analysis“ provides the mathematical models underpinning the LCI. Since Heijungs
and Suh (2002), this is the first time that this aspect of LCA has been fundamentally
presented. In Chapter 8 “Inventory Indicators in Life Cycle Assessment”, the use of
LCI data to create aggregated environmental and resource indicators is described.
Such indicators include the cumulative energy demand and various water use
indicators. Chapter 9 “The Link Between Life Cycle Inventory Analysis and Life
Cycle Impact Assessment” uses four examples to discuss the link between LCI
analysis and LCIA. A clear and relevant link between these phases is crucial.
Progress in Life Cycle Assessment Apr 21 2022 The book contains the latest
developments in the field of life cycle assessment (LCA) and its application. It
contains numerous research articles from leading German research institutes working

towards the further development of the methodology. The book provides important
insights for professionals working in the field of sustainability assessment, for
researchers interested in the current state of the research of the methodology and its
application as well as for advanced university students in different science and
engineering fields.
Special Types of Life Cycle Assessment Oct 03 2020 This book presents
specialised methods and tools built on classical LCA. In the first book-length
overview, their importance for the further growth and application of LCA is
demonstrated for some of the most prominent species of this emerging trend: Carbon
footprinting; Water footprinting; Eco-efficiency assessment; Resource efficiency
assessment; Input-output and hybrid LCA; Material flow analysis; Organizational
LCA. Carbon footprinting was a huge driver for the market expansion of simplified
LCA. The discussions led to an ample proliferation of different guidelines and
standards including ISO/TS 14067 on Carbon Footprint of Product. Atsushi Inaba
(Kogakuin University, Tokyo, Japan) and his eight co-authors provide an up-to-date
status of Carbon Footprint of Products. The increasing relevance of Water
Footprinting and the diverse methods were the drivers to develop the ISO 14046 as
international water footprint standard. Markus Berger (Technische Universit t
Berlin, Germany), Stephan Pfister (ETH Zurich, Switzerland) and Masaharu
Motoshita (Agency of Industrial Science and Technology, Tsukuba, Japan) present a
status of water resources and demands from a global and regional perspective. A
core part is the discussion and comparison of the different water footprint methods,
databases and tools. Peter Saling from BASF SE in Ludwigshafen, Germany,
broadens the perspective towards Eco-efficiency Assessment. He describes the
BASF-specific type of eco-efficiency analysis plus adaptions like the so-called
SEEBALANCE and AgBalance applications. Laura Schneider, Vanessa Bach and
Matthias Finkbeiner (Technische Universit t Berlin, Germany) address multidimensional LCA perspectives in the form of Resource Efficiency Assessment.
Research needs and proposed methodological developments for abiotic resource
efficiency assessment, and especially for the less developed area of biotic resources,
are discussed.The fundamentals ofInput-output and Hybrid LCA are covered by
Shinichiro Nakamura (Waseda University, Tokyo, Japan) and Keisuke Nansai
(National Institute for Environmental Studies, Tsukuba, Japan). The concepts of
environmentally extended IO, different types of hybrid IO-LCA and the waste model
are introduced. David Laner and Helmut Rechberger (Vienna University of
Technology, Austria) present the basic terms and procedures of Material Flow
Analysismethodology. The combination of MFA and LCA is discussed as a promising
approach for environmental decision support. Julia Mart nez-Blanco (Technische
Universit t Berlin, Germany; now at In dit, Barcelona, Spain), Atsushi Inaba
(Kogakuin University, Tokyo, Japan) and Matthias Finkbeiner (Technische
Universit t Berlin, Germany) introduce a recent development which could develop a
new trend, namely the LCA of Organizations.
Handbook of Life Cycle Assessment (LCA) of Textiles and Clothing May 22 2022
Life cycle assessment (LCA) is used to evaluate the environmental impacts of textile
products, from raw material extraction, through fibre processing, textile manufacture,
distribution and use, to disposal or recycling. LCA is an important tool for the

research and development process, product and process design, and labelling of
textiles and clothing. Handbook of Life Cycle Assessment (LCA) of Textiles and
Clothing systematically covers the LCA process with comprehensive examples and
case studies. Part one of the book covers key indicators and processes in LCA, from
carbon and ecological footprints to disposal, re-use and recycling. Part two then
discusses a broad range of LCA applications in the textiles and clothing industry.
Covers the LCA process and its key indicators, including carbon and ecological
footprints, disposal, re-use and recycling Examines the key developments of LCA in
the textile and clothing industries Provides a wide range of case studies and
examples of LCA applications in the textile and clothing industries
Life Cycle Assessment for Sustainable Mining May 10 2021 Life Cycle Assessment
for Sustainable Mining addresses sustainable mining issues based on life cycle
assessment, providing a thorough guide to implementing LCAs using sustainability
metrics. The book details current research on LCA methodologies related to mining,
their outcomes, and how to relate sustainable mining concepts in a circular economy.
It is an in-depth, foundational reference for developing ideas for technological
advancement through designing reduced-emission mining equipment or processes. It
includes literature reviews and theoretical concepts of life cycle assessments applied
in mining industries, sustainability metrics and problems related to mining and
mineral processing industries identified by the life cycle assessment results. This
book will aid researchers, students and academics in the field of environmental
science, mining engineering and sustainability to see LCA technology outcomes which
would be useful for the future development of environmentally-friendly mining
processes. Details state-of-the-art life cycle assessment theory and practices applied
in the mining and mineral processing industries Includes in-depth, practical case
studies outlined with life cycle assessment results to show future pathways for
sustainability enhancement Provides fundamental knowledge on how to measure
sustainability metrics using life cycle assessment in mining industries
Life Cycle Impact Assessment Aug 21 2019 This book offers a detailed
presentation of the principles and practice of life cycle impact assessment. As a
volume of the LCA compendium, the book is structured according to the LCIA
framework developed by the International Organisation for Standardisation
(ISO)passing through the phases of definition or selection of impact categories,
category indicators and characterisation models (Classification): calculation of
category indicator results (Characterisation); calculating the magnitude of category
indicator results relative to reference information (Normalisation); and converting
indicator results of different impact categories by using numerical factors based on
value-choices (Weighting). Chapter one offers a historical overview of the
development of life cycle impact assessment and presents the boundary conditions
and the general principles and constraints of characterisation modelling in LCA. The
second chapter outlines the considerations underlying the selection of impact
categories and the classification or assignment of inventory flows into these
categories. Chapters three through thirteen exploreall the impact categories that are
commonly included in LCIA, discussing the characteristics of each followed by a
review of midpoint and endpoint characterisation methods, metrics, uncertainties and
new developments, and a discussion of research needs. Chapter-length treatment is

accorded to Climate Change; Stratospheric Ozone Depletion; Human Toxicity;
Particulate Matter Formation; Photochemical Ozone Formation; Ecotoxicity;
Acidification; Eutrophication; Land Use; Water Use; and Abiotic Resource Use. The
final two chapters map out the optional LCIA steps of Normalisation and Weighting.
Life Cycle Assessment Mar 20 2022 Life cycle assessment (LCA) is an
established methodology used to quantify the environmental impacts of products,
processes and services. Circular economy (CE) thinking is conceptual way of
considering the impacts of consuming resources. By taking a closed loop approach,
CE provides a framework for influencing behaviours and practices to minimise this
impact. Development of the circular economy is a crucial component in the
progression towards future sustainability. This book provides a robust systematic
approach to the circular economy concept, using the established methodology of LCA.
Including chapters on circular economic thinking, the use of LCA as a metric and
linking LCA to the wider circular economy, this book utilises case studies to illustrate
the approaches to LCA. With contributions from researchers worldwide, Life Cycle
Assessment provides a practical, global guide for those who wish to use LCA as a
research tool or to inform policy, process, and product improvement.
Life-Cycle Assessment of Semiconductors Oct 23 2019 Life-Cycle Assessment of
Semiconductors presents the first and thus far only available transparent and
complete life cycle assessment of semiconductor devices. A lack of reliable
semiconductor LCA data has been a major challenge to evaluation of the potential
environmental benefits of information technologies (IT). The analysis and results
presented in this book will allow a higher degree of confidence and certainty in
decisions concerning the use of IT in efforts to reduce climate change and other
environmental effects. Coverage includes but is not limited to semiconductor
manufacturing trends by product type and geography, unique coverage of life-cycle
assessment, with a focus on uncertainty and sensitivity analysis of energy and global
warming missions for CMOS logic devices, life cycle assessment of flash memory and
life cycle assessment of DRAM. The information and conclusions discussed here will
be highly relevant and useful to individuals and institutions.
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