whole building life cycle assessment

whole building life cycle assessment is a comprehensive methodology used to evaluate the
environmental impacts associated with all stages of a building's life, from material extraction and
construction to operation, maintenance, and eventual demolition or reuse. This holistic approach
enables stakeholders in the construction and real estate industries to make informed decisions that
promote sustainability, reduce carbon footprints, and optimize resource efficiency throughout the
building’s lifespan. The assessment integrates various environmental metrics, including energy
consumption, greenhouse gas emissions, water use, and waste generation, providing a detailed
understanding of a building's overall ecological impact. By encompassing the entirety of the building
process, whole building life cycle assessment supports green building certifications, regulatory
compliance, and long-term cost savings. This article will explore the key concepts, methodologies,
benefits, challenges, and practical applications of whole building life cycle assessment in modern
construction practices.
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Understanding Whole Building Life Cycle Assessment

Whole building life cycle assessment (LCA) is an environmental evaluation process that quantifies the
cumulative impacts of a building throughout its entire life span. Unlike traditional assessments
focusing solely on operational energy or construction phases, this approach considers all stages,
including raw material extraction, manufacturing, transportation, construction, use, maintenance,
renovation, and end-of-life activities such as demolition and waste management. The purpose of
whole building LCA is to identify environmental hotspots and opportunities for reducing adverse
effects, thereby supporting sustainable design and construction decisions.

Definition and Scope

The scope of whole building life cycle assessment encompasses all inputs and outputs related to a
building’s life, including energy flows, emissions to air, water, and soil, and resource consumption. It
adopts a cradle-to-grave perspective, ensuring that no significant phase or process is omitted. This
comprehensive scope distinguishes whole building LCA from partial assessments and facilitates a
more accurate evaluation of environmental performance.



Importance in Sustainable Construction

In the context of growing environmental concerns and tightening regulations, whole building life cycle
assessment provides a framework for minimizing the ecological footprint of buildings. It enables
architects, engineers, developers, and policymakers to assess environmental impacts early in the
design phase, allowing for optimization of materials, energy systems, and construction methods that
align with sustainability goals.

Key Stages in Whole Building Life Cycle Assessment

The life cycle of a building can be segmented into distinct stages, each contributing uniquely to the
overall environmental impact. Recognizing these stages is essential for conducting a thorough whole
building life cycle assessment and identifying intervention points for improvement.

Material Extraction and Production

This stage includes sourcing raw materials such as timber, steel, concrete, and insulation products,
followed by their manufacturing into usable construction materials. Energy consumption and
emissions during extraction and production significantly influence the environmental profile of the
building.

Construction and Installation

Construction activities encompass on-site assembly, transportation of materials, equipment usage,
and waste generation. Efficient construction practices and waste minimization strategies can reduce
the environmental burden during this phase.

Operation and Maintenance

The operational stage typically lasts several decades and covers energy consumption for heating,
cooling, lighting, and other systems, as well as routine maintenance activities. This phase often
represents the largest portion of a building’s total environmental impact.

Renovation and Refurbishment

Periodic upgrades and renovations extend the building’s useful life but also generate additional
environmental impacts through material use and energy consumption. Whole building LCA evaluates
these impacts relative to the benefits of improved performance.

End-of-Life: Demolition and Disposal

At the end of its life, a building may be demolished, deconstructed, or repurposed. These processes
involve waste management, recycling, or landfill disposal, all of which contribute to the building’s final



environmental footprint.

Methodologies and Tools for Assessment

Whole building life cycle assessment relies on standardized methodologies and specialized software
tools to ensure accuracy, consistency, and transparency in impact evaluation. These methodologies
adhere to international standards such as ISO 14040 and ISO 14044, which define the principles and
framework for life cycle assessments.

Life Cycle Inventory Analysis (LCI)

The LCI phase involves compiling data on energy inputs, material flows, emissions, and waste
associated with each life cycle stage. This comprehensive inventory forms the foundation for
subsequent impact assessment.

Life Cycle Impact Assessment (LCIA)

During LCIA, the inventory data are translated into potential environmental impacts using impact
categories such as global warming potential, acidification, eutrophication, and resource depletion.
This step helps prioritize which aspects require mitigation.

Software Tools Utilized

Several software platforms facilitate whole building life cycle assessments by providing databases,
calculation engines, and reporting features. Common tools include:

e OpenLCA

* One Click LCA
* GaBi

e SimaPro

e Tally

These tools support data integration from building information modeling (BIM) and enable scenario
analysis to compare design alternatives.

Benefits of Implementing Whole Building Life Cycle



Assessment

Integrating whole building life cycle assessment into building design and construction processes offers
multiple advantages that extend beyond environmental stewardship.

Enhanced Environmental Performance

Whole building LCA identifies critical impact areas, guiding selection of low-impact materials, efficient
construction methods, and energy-saving operational strategies that collectively reduce a building’s
carbon footprint.

Cost Savings and Resource Efficiency

By highlighting inefficient resource use and waste generation, the assessment supports strategies
that minimize lifecycle costs, optimize material use, and reduce energy consumption, benefiting
owners and operators financially.

Regulatory Compliance and Certification

Whole building life cycle assessment is increasingly required or encouraged by green building
certification programs such as LEED, BREEAM, and WELL. Compliance with LCA standards facilitates
project approvals and enhances marketability.

Improved Decision-Making

Providing quantitative data on environmental impacts enables stakeholders to make informed choices
about design alternatives, material selections, and operational strategies aligned with sustainability
objectives.

Challenges and Limitations

Despite its benefits, whole building life cycle assessment faces practical challenges that can affect its
implementation and accuracy.

Data Availability and Quality

Accurate LCA relies on comprehensive, high-quality data throughout the building’s life stages. Gaps,
outdated information, or inconsistent data sources can undermine assessment reliability.



Complexity and Resource Requirements

Conducting a thorough whole building life cycle assessment requires specialized expertise, time, and
financial resources, which may be limiting for some projects or organizations.

Standardization and Comparability

Variations in assessment scope, methodologies, and assumptions can make it difficult to compare
results across projects or establish universal benchmarks.

Dynamic Building Use Patterns

Changes in occupancy, maintenance, and operational behaviors over time introduce uncertainties
that complicate impact predictions and require scenario-based analyses.

Applications in Sustainable Building Design and
Construction

Whole building life cycle assessment is increasingly integrated into sustainable building practices,
influencing design, material selection, construction methods, and operational management.

Design Optimization

Architects and engineers use whole building LCA to evaluate various design options, balancing
environmental impacts with functionality, aesthetics, and cost. This iterative process supports
sustainable architecture.

Material Selection

Life cycle assessment informs the choice of construction materials by comparing embodied energy,
durability, recyclability, and toxicity, promoting the use of environmentally preferable products.

Construction Process Improvement

Contractors leverage LCA insights to implement waste reduction strategies, energy-efficient
construction practices, and supply chain improvements that reduce environmental impacts during
building assembly.

Facility Management and Operation

Building operators utilize whole building life cycle assessment data to monitor energy use, plan



maintenance activities, and implement upgrades that enhance environmental performance over the
building’s life.

Policy Development and Urban Planning

Policymakers and planners incorporate LCA findings into building codes, incentives, and urban
development strategies aimed at reducing the overall environmental footprint of the built
environment.

Frequently Asked Questions

What is Whole Building Life Cycle Assessment (LCA)?

Whole Building Life Cycle Assessment (LCA) is a comprehensive evaluation method that assesses the
environmental impacts of a building throughout its entire life cycle, from material extraction,
manufacturing, construction, operation, maintenance, and renovation, to demolition and disposal.

Why is Whole Building LCA important in sustainable
construction?

Whole Building LCA is important because it helps identify the environmental impacts of building
materials and processes over the entire lifespan of a building, enabling designers, engineers, and
stakeholders to make informed decisions that minimize carbon footprint, resource consumption, and
waste generation.

Which stages of a building’s life cycle are analyzed in Whole
Building LCA?
Whole Building LCA analyzes all stages of a building’s life cycle including raw material extraction,

manufacturing, transportation, construction, operation and maintenance, renovation, and end-of-life
disposal or recycling.

What software tools are commonly used for Whole Building
Life Cycle Assessment?

Common software tools for Whole Building LCA include Tally, One Click LCA, Athena Impact Estimator,
SimaPro, and GaBi, which help model and quantify environmental impacts across building life cycle
stages.

How does Whole Building LCA contribute to achieving green
building certifications?

Whole Building LCA contributes to green building certifications like LEED, BREEAM, and WELL by
providing quantifiable data on environmental impacts, supporting credits related to material



optimization, energy efficiency, and overall sustainability performance.

Additional Resources

1. Whole Building Life Cycle Assessment: Principles and Practice

This book provides a comprehensive introduction to the principles and methodologies of whole
building life cycle assessment (LCA). It covers the environmental impacts of building materials,
construction processes, and operational phases. The text emphasizes integrating LCA into sustainable
building design and decision-making to minimize environmental footprints.

2. Life Cycle Assessment in Building and Construction: A Practical Guide

Focusing on practical applications, this guide offers detailed instructions on conducting LCAs for
building projects. It includes case studies and tools to evaluate the environmental performance of
different building components. The book is ideal for architects, engineers, and sustainability
professionals aiming to implement LCA in their workflows.

3. Sustainable Building Life Cycle Assessment

This volume explores the intersection of sustainability and life cycle assessment in the context of
building design and operation. It discusses strategies for reducing carbon emissions and resource
consumption throughout a building's life span. The book also addresses policy implications and green
certification systems related to LCA.

4. Environmental Life Cycle Assessment of Buildings: A Framework for Decision-Making

Offering a structured framework, this book guides readers through the stages of environmental LCA
specific to buildings. It emphasizes decision-making processes that balance environmental, economic,
and social factors. The text includes examples of software tools and data sources essential for
accurate assessments.

5. Life Cycle Assessment and Building Information Modeling: Integrating Tools for Sustainable Design
This book examines the integration of LCA with Building Information Modeling (BIM) technologies to
enhance sustainable design practices. It showcases how digital tools can streamline data collection,
analysis, and visualization of life cycle impacts. Readers learn about workflows that combine LCA and
BIM to optimize building performance.

6. Whole Building Life Cycle Assessment: Methodologies and Case Studies

Providing an in-depth look at various LCA methodologies, this book presents numerous case studies
from different building types and climates. It highlights challenges and best practices in conducting
accurate and comprehensive whole building LCAs. The real-world examples help professionals
understand the practical implications of LCA results.

7. Carbon Footprint and Life Cycle Assessment of Buildings

This book focuses on assessing the carbon footprint of buildings through life cycle assessment
techniques. It discusses emission factors, energy modeling, and strategies for carbon reduction in
construction and operation phases. The text is valuable for those aiming to achieve low-carbon or net-
zero building targets.

8. Life Cycle Sustainability Assessment of Buildings

Going beyond environmental impacts, this book integrates social and economic dimensions into the
life cycle assessment of buildings. It introduces methodologies for evaluating the triple bottom line of
sustainability throughout a building’s life. The book offers a holistic approach for designers and



policymakers seeking sustainable development goals.

9. Advances in Whole Building Life Cycle Assessment: Tools and Innovations

Highlighting recent advances, this book presents the latest tools, data, and innovations in whole
building LCA. It covers emerging topics such as circular economy, material reuse, and dynamic
assessment methods. The book is suited for researchers and practitioners interested in cutting-edge
developments in sustainable building assessment.
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whole building life cycle assessment: Analyzing the Practice of Life Cycle Assessment Christi
L. Saunders, Amy E. Landis, Laurel P. Mecca, Alex Jones, Laura Schaefer, Melissa Bilec, 2013 Life
cycle assessment (LCA) is a quantitative tool used to evaluate the environmental impacts of products
or processes. With respect to buildings, LCA can be used to evaluate the environmental impacts of
an entire building's life cycle. Currently LCA in the building area is used in a limited capacity,
primarily to select building products. In order to determine the causality for the lack of
whole-building LCAs, focus groups with members of the architecture, engineering, and construction
(AEC) communities were held. This article investigates the current level of knowledge of LCA in the
AEC community and then discusses the benefits and barriers to the practice of LCA. In summary, the
goal of the research was to identify why LCA is not used to its fullest potential in a whole-building
LCA. In an open forum and moderated setting, focus group participants were asked individually to
self-identify their experience with LCA, a brief education session on LCA was held, and then benefits
and barriers to LCA were discussed. The focus group sessions were transcribed and systematically
coded by social researchers in order to analyze the results. Hybrid flow and radar charts were
developed. From the focus group results, the most important benefit to LCA was “provides
information about environmental impacts.” The results did not identify a prominent barrier;
however, building-related metrics were ascertained to be one of the more crucial barriers. The
benefits and barriers classified by this analysis will be utilized to develop a subsequent online survey
to further understand the LCA and AEC community.

whole building life cycle assessment: Life Cycle Assessment Handbook Mary Ann Curran,
2012-11-07 The first book of its kind, the Life Cycle Assessment Handbook: A Guide for
Environmentally Sustainable Products 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. As the last several decades have seen a dramatic rise in the application of Life Cycle
Assessment (LCA) in decision making, the interest in the life cycle concept as an environmental
management and sustainability tool continues to grow. The LCA 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
content of the book was designed with a certain flow in mind. After a high-level overview to describe
current views and state-of-the-practice of LCA, it presents chapters that address specific LCA
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methodological issues including creating life cycle inventory, life cycle impact assessment, and
capturing eco-systems services. These are followed by example applications of LCA in the agri-food
industry; sustainable supply chain management; solid waste management; mining and mineral
extraction; forest products; buildings; product innovation; and sustainable chemistry and
engineering. 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 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.

whole building life cycle assessment: National Guidelines for Whole-building Life Cycle
Assessment , 2022 The purpose of this document is to improve quality and consistency in the
practice of life cycle assessment (LCA) as applied to buildings (whole-building LCA, or wbLCA) and
to assist in interpretation of relevant standards--page xvii.

whole building life cycle assessment: Life Cycle Assessment in the Built Environment Robert
Crawford, 2011-03-10 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.

whole building life cycle assessment: Life Cycle Assessment Kathrina Simonen, 2014-04-16
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.

whole building life cycle assessment: Life cycle assessment and environmental building

declaration for the design building at the University of Massachusetts Hongmei Gu, Richard D.



Bergman, 2018 With the world's increasing focus on sustainability in the construction sector through
green building systems, the U.S. Department of Agriculture (USDA) has been actively engaged in
green building advocacy in the United States through USDA Tall Wood Building competitions and
follow-up research on use of mass timber for nonresidential buildings. The USDA Forest Service,
Forest Product Laboratory (FPL) funded the study of environmental performance of the pioneer
mass timber building (the John W. Olver Design Building) built at University of Massachusetts
Ambherst in 2016. The Athena Sustainable Materials Institute conducted the whole building life cycle
assessment (LCA) using the Impact Estimator for Building software. Secondly, the reported LCA
results led to development of an environmental building declaration (EBD) in conformance with
European standard EN 15978. Environmental building declarations summarize the embodied and
operational environmental impacts during the full building life cycle. An EBD is much like an
environmental product declaration (EPD) which is intended for marketing and educational use, but
instead of covering individual products like an EPD, an EBD covers the whole building. Lastly, the
LCA results of the Design Building were then compared with a functionally equivalent steel and
concrete building to acquire the whole building LCA credit in Leadership in Energy and
Environmental Design (LEED) v.4 for green buildings. With the mass timber use in the Design
Building, the building qualified for the whole building LCA credit in LEED v4. With this project, FPL
is helping to standardize environmental performance reporting and advanced mass timber building
sustainability.

whole building life cycle assessment: Life Cycle Assessment Kathrina Simonen, 2014-04-16
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.

whole building life cycle assessment: Life-cycle Assessment in Building and Construction
Shpresa Kotaji, Agnes Schuurmans, Suzy Edwards, 2003

whole building life cycle assessment: Progress in Life Cycle Assessment 2019 Stefan
Albrecht, Matthias Fischer, Philip Leistner, Liselotte Schebek, 2020-09-21 This book covers the
latest developments in life cycle assessment LCA both in terms of methodology and its application in
various research areas. It includes methodological questions as well as case studies concerning
energy and mobility, materials and engineering, sustainable construction and future technologies.
With numerous research articles from leading German and Austrian research institutes, the book is
a valuable source for professionals working in the field of sustainability assessment, researchers
interested in the current state of LCA research, and advanced university students in various
scientific and technical fields. Chapter “Life Cycle Assessment of a Hydrogen and Fuel Cell RoPax
Ferry Prototype” is available open access under a Creative Commons Attribution 4.0 International
License via link.springer.com.

whole building life cycle assessment: Whole Building Life Cycle Assessment Wblca Guide
Special Project Working Group, 2018-08-31 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.

whole building life cycle assessment: Probability, Statistics and Life Cycle Assessment




Reinout Heijungs, 2024-05-20 This textbook discusses the use of uncertainty analysis and sensitivity
analysis in environmental life cycle assessment (LCA). This is a topic which has received a lot of
attention by journals, including the leading (Springer) International Journal of Life Cycle
Assessment. Despite its importance, no coherent textbook exists that summarizes the progress that
has been made in the last 20 years. This book attempts to fill that gap. Its audience is practitioners
(professional and academic) of LCA, teachers, and Ph.D. students. It gives a very broad overview of
the field: probability theory, descriptive statistics, inferential statistics, error analysis, sensitivity
analysis, decision theory, etc., all in relation to LCA. Much effort has been taken to give a balanced
overview, with a uniform terminology and mathematical notation.

whole building life cycle assessment: Life Cycle Analysis and Assessment in Civil
Engineering: Towards an Integrated Vision Robby Caspeele, Luc Taerwe, Dan M. Frangopol,
2018-10-15 This volume contains the papers presented at IALCCE2018, the Sixth International
Symposium on Life-Cycle Civil Engineering (IALCCE2018), held in Ghent, Belgium, October 28-31,
2018. It consists of a book of extended abstracts and a USB device with full papers including the
Fazlur R. Khan lecture, 8 keynote lectures, and 390 technical papers from all over the world.
Contributions relate to design, inspection, assessment, maintenance or optimization in the
framework of life-cycle analysis of civil engineering structures and infrastructure systems. Life-cycle
aspects that are developed and discussed range from structural safety and durability to
sustainability, serviceability, robustness and resilience. Applications relate to buildings, bridges and
viaducts, highways and runways, tunnels and underground structures, off-shore and marine
structures, dams and hydraulic structures, prefabricated design, infrastructure systems, etc. During
the IALCCE2018 conference a particular focus is put on the cross-fertilization between different
sub-areas of expertise and the development of an overall vision for life-cycle analysis in civil
engineering. The aim of the editors is to provide a valuable source of cutting edge information for
anyone interested in life-cycle analysis and assessment in civil engineering, including researchers,
practising engineers, consultants, contractors, decision makers and representatives from local
authorities.

whole building life cycle assessment: Life-Cycle of Engineering Systems: Emphasis on
Sustainable Civil Infrastructure Jaap Bakker, Dan M. Frangopol, Klaas Breugel, 2016-11-18 This
volume contains the papers presented at IALCCE2016, the fifth International Symposium on
Life-Cycle Civil Engineering (IALCCE2016), to be held in Delft, The Netherlands, October 16-19,
2016. It consists of a book of extended abstracts and a DVD with full papers including the Fazlur R.
Khan lecture, keynote lectures, and technical papers from all over the world. All major aspects of
life-cycle engineering are addressed, with special focus on structural damage processes, life-cycle
design, inspection, monitoring, assessment, maintenance and rehabilitation, life-cycle cost of
structures and infrastructures, life-cycle performance of special structures, and life-cycle oriented
computational tools. The aim of the editors is to provide a valuable source for anyone interested in
life-cycle of civil infrastructure systems, including students, researchers and practitioners from all
areas of engineering and industry.

whole building life cycle assessment: New Metropolitan Perspectives Carmelina Bevilacqua,
Francesco Calabro, Lucia Della Spina, 2020-08-31 This book presents the outcomes of the
symposium “NEW METROPOLITAN PERSPECTIVES,” held at Mediterranea University, Reggio
Calabria, Italy on May 26-28, 2020. Addressing the challenge of Knowledge Dynamics and
Innovation-driven Policies Towards Urban and Regional Transition, the book presents a
multi-disciplinary debate on the new frontiers of strategic and spatial planning, economic programs
and decision support tools in connection with urban-rural area networks and metropolitan centers.
The respective papers focus on six major tracks: Innovation dynamics, smart cities and ICT; Urban
regeneration, community-led practices and PPP; Local development, inland and urban areas in
territorial cohesion strategies; Mobility, accessibility and infrastructures; Heritage, landscape and
identity;and Risk management,environment and energy. The book also includes a Special Section on
Rhegion United Nations 2020-2030. Given its scope, the book will benefit all researchers,



practitioners and policymakers interested in issues concerning metropolitan and marginal areas.

whole building life cycle assessment: Seismic Performance Assessment of Buildings:
Methodology for assessing environmental impacts. Life cycle assessment of environmental impacts
Applied Technology Council, 2012

whole building life cycle assessment: Mediterranean Green Buildings & Renewable
Energy Ali Sayigh, 2016-12-11 This book highlights scientific achievements in the key areas of
sustainable electricity generation and green building technologies, as presented in the vital
bi-annual World Renewable Energy Network’s Med Green Forum. Renewable energy applications in
power generation and sustainable development have particular importance in the Mediterranean
region, with its rich natural resources and conducive climate, making it a perfect showcase to
illustrate the viability of using renewable energy to satisfy all energy needs. The papers included in
this work describe enabling policies and offer pathways to further develop a broad range of
renewable energy technologies and applications in all sectors - for electricity production, heating
and cooling, agricultural applications, water desalination, industrial applications and for the
transport sector.

whole building life cycle assessment: Sustainability in Energy and Buildings 2024 John R.
Littlewood, R. J. Howlett, Lakhmi C. Jain, 2025-09-30 This book contains the proceedings of the 16th
KES International Conference on Sustainability and Energy in Buildings 2024 (SEB2024) held in
Madeira, Portugal, during September 18-20, 2024, organized by KES International. SEB24 invited
contributions on a range of topics related to sustainable buildings and explored innovative themes
regarding sustainable energy systems. The conference formed an exciting chance to present,
interact, and learn about the latest research and practical developments on the subject. The
conference attracted submissions from around the world. Submissions for the full-paper track were
subjected to a blind peer-reviewed process. Only the best of these were selected for presentation at
the conference and publication in these proceedings. It is intended that this book provides a useful
and informative snapshot of recent research developments in the important and vibrant area of
sustainability in energy and buildings.

whole building life cycle assessment: Life Cycle Assessment Aiduan Borrion, Mairi ] Black,
Onesmus Mwabonje, 2021-03-19 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.

whole building life cycle assessment: Life-Cycle of Structures and Infrastructure
Systems Fabio Biondini, Dan M. Frangopol, 2023-06-28 Life-Cycle of Structures and Infrastructure
Systems collects the lectures and papers presented at IALCCE 2023 - The Eighth International
Symposium on Life-Cycle Civil Engineering held at Politecnico di Milano, Milan, Italy, 2-6 July, 2023.
This Open Access Book contains the full papers of 514 contributions, including the Fazlur R. Khan
Plenary Lecture, nine Keynote Lectures, and 504 technical papers from 45 countries. The papers
cover recent advances and cutting-edge research in the field of life-cycle civil engineering, including
emerging concepts and innovative applications related to life-cycle design, assessment, inspection,
monitoring, repair, maintenance, rehabilitation, and management of structures and infrastructure
systems under uncertainty. Major topics covered include life-cycle safety, reliability, risk, resilience
and sustainability, life-cycle damaging processes, life-cycle design and assessment, life-cycle
inspection and monitoring, life-cycle maintenance and management, life-cycle performance of



special structures, life-cycle cost of structures and infrastructure systems, and life-cycle-oriented
computational tools, among others. This Open Access Book provides an up-to-date overview of the
field of life-cycle civil engineering and significant contributions to the process of making more
rational decisions to mitigate the life-cycle risk and improve the life-cycle reliability, resilience, and
sustainability of structures and infrastructure systems exposed to multiple natural and human-made
hazards in a changing climate. It will serve as a valuable reference to all concerned with life-cycle of
civil engineering systems, including students, researchers, practicioners, consultants, contractors,
decision makers, and representatives of managing bodies and public authorities from all branches of
civil engineering.

whole building life cycle assessment: Life Cycle Costing Subramanian Senthilkannan
Muthu, 2025-07-29 This volume offers several case studies detailing Life Cycle Assessment practices
across a variety of industries. Particular focus is placed on materials used in renewable energy
efforts and in buildings and construction. This volume can be of use to academics, students,
professionals, and anyone else interested in making industry more sustainable.
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