recycled plastics and some adjustments to raw materials. But their research has shown “…that by
far the greatest portion of the shampoo carbon footprint was within the consumer use phase. This
resulted from the amount of hot water used to wash hair, the frequency of washing and the
efficiency of methods used to generate hot water in the home.”18 Concrete is in a similar
situation. Advances have been and will be made in the environmental footprint of concrete the
product, but the greatest potential contribution to a sustainable society lies in how concrete is
designed and used in our infrastructures and built-environment.
In a cost-benefit study of how to cut greenhouse gases in the USA as cheaply as possible,
McKinsey and Co19 looked at the costs of effecting various possible changes as compared to the
benefits in CO2 reduction. This resulted in the following assessment.

It is striking how many potential initiatives concern the built-environment and infrastructures,
and of these how many could be beneficially influenced by the optimum use of concrete. The
analysis also serves to illustrate the environmental abatement versus growth paradox for the
industry. Much of the new and retrofit construction proposed is likely to increase demand for
concrete, compounded potentially by a greater use of concrete per structure. This reinforces the
need for the industry to drive down the environmental footprint of its product, but also to work
18
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urgently with other actors to drive down the future environmental costs of maintaining and
operating our infrastructure over cradle-to-cradle life cycles.
There are many applications in the built-environment where investing appropriately in concrete
may produce substantial sustainability returns on community capital. These may relate, for
example, to the longer life and durability of structures, ways to reduce the energy use of
buildings throughout their lifecycles including reuse and recycling, improved ways to manage
community water supplies, the reduction of drag (and therefore fuel consumption) on roadways,
and the like.
The industry is expanding its research to help quantify the extent of this potential. Some results
to date have suggested:…
NRMCA Research
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Quality Management System for Ready Mixed Concrete Companies
Model Performance Spec Phase II: Guide to Specifying Concrete Performance
Model Performance Spec Phase I: Preparation of a Performance-Based Specification for Cast-InPlace Concrete
Experimental Case Study Demonstrating the Advantages of Performance Specifications
Crushed Returned Concrete as Aggregates for New Concrete
Recycled Water in Ready Mixed Concrete Operations
New Technology Based Approach to Advance Higher Volume Fly Ash Concrete with Acceptable
Performance
Effect of Pavement Type on Fuel Consumption and Emissions
Side-by-Side Comparison of Pervious Concrete & Porous Asphalt
Performance Assessment of Pervious Concrete and Maintenance Plan
Air Emissions Testing Program at Ready Mixed Concrete Plants
Pervious Concrete Mix Design for Wearing Course Applications
Pervious Concrete Research Compilation
Long-Term Field Performance of Pervious Concrete Pavements

PCA Research
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Carbonation of pervious concrete
National Quantitative Survey of Recycled Concrete
Life Cycle Inventory of Concrete Masonry Units
LCA Modeling Tool for Sustainable Cities.
Absorption of Atmospheric Carbon Dioxide by Portland Cement Concrete (SN 2255a)
Air Emissions Data Summary for Portland Cement Pyroprocessing Operations Firing Tire Derived Fuels
SN3050)
Beneficial Recovery of Waste Heat from Cement Manufacturing (SN 2469) Beneficial Reuse of Materials in
the Cement Manufacturing Process (2007)
Beneficial Reuse of Materials in the Cement Manufacturing Process (2007)
Carbon Capture Technologies - options and Potentials for the Cement Industry (2007)
Comparison of the Life Cycle Assessments of a Concrete Masonry House and a Wood Frame House (SN
3042)
Comparison of the Life Cycle Assessments of an Insulating Concrete Form House and a Wood Frame
House (SN 3041)
Compilation of Cement Industry Air Emissions Data for 1989 to 1996 (SP 125)
Comparison of Six Environmental Impacts of Portland Cement Concrete and Asphalt Cement Concrete
Pavements (SN 2068)
Concrete Homes Save Energy (IS 300)
Concrete’s Role in the Indoor Air Environment (1998)

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Concrete Pavements Cut Fuel Consumption (SN 2648)
Controlling the Strength Gain of Fly Ash Concrete at Low Temperature (SN 2146a)
Effect of Pavement Surface Type on Fuel Consumption (SN 2437)
Effects of Use of Limestone on Various Properties of Portland Cement (SN 2891)
Energy Efficiency of Concrete Homes (SN 2518a)
Energy Use in Residential Housing: A Comparison of Insulating Concrete Form and Wood Frame Walls (SN
2415)
Energy Use of Single-Family Houses with Various Exterior Walls (Thermal Mass) (SN2518)
Environmental Considerations Associated with Using Industrial By-Products Such as Fly Ash in Concrete
(SN 2636)
Environmental Life Cycle Inventory of Portland Cement Concrete (SN 2137a)
Environmental Life Cycle Inventory of Single Family Housing (SN 2582a)
Environmental Performance of Concrete (SN 2951)
Fly Ash Fights ASR (SN 2646)
Fuel Savings of Heavy Trucks on Concrete Pavement (SR 351)
Guidance of LEED Certification of Concrete Buildings (SN 2880)
Hydrologic Design of Pervious Concrete (SN 2829, EB 303)
Influence of Pavement Reflectance on Lighting for Parking Lots (SN 2458)
LCA of Concrete Masonry House Compared to a Wood Framed House (SN 2572)
LCA of Lightweight Concrete Masonry House Compared to a Wood Framed House (SN 2573)
LCA of ICF House Compared to a Wood Framed House (SN 2571)
Life Cycle Inventory of Portland Cement Manufacture (SN 2095b)
Life Cycle Inventory of Portland Cement Concrete (SN 3011)
Modeling Energy Performance of Concrete Bldgs for LEED NC ver 2.2 (Energy and Atmosphere) (SN
2880a)
Optimizing the Use of Fly Ash in Concrete (SN 3031 IS 548)
Pervious Concrete Pavements (SN 2828) (EB 302)
Recycled Aggregates for Reinforced Concrete (SN 2629) (CT 022)
Recycled Water in Concrete (SN 2774)
Solar Reflectance of Concretes for LEED (SN 2982)
Supplementary Cementing Materials (SN 2790) (CD 038)

To know whether these results are typical or atypical, and to better inform the whole debate, the
industry and all its partners in the built-environment need to greatly extend their knowledge in
these and other areas. The concrete industry is committed to playing a leading role in these
efforts, and to work in concert with representatives of other building products to identify the best
solutions for our communities.

APPENDIX E: SUSTAINABILITY AND THE CONCRETE
INDUSTRY TODAY

SUSTAINABILITY AND
THE CONCRETE INDUSTRY TODAY
THE SUSTAINABILITY CONTEXT
Sustainable development, green building, and in particular climate change, are now realities of
life. Corporations in every industry are increasingly being shaped by their customers’ demands to
be more environmentally responsible. Government regulations to limit environmental impact of
manufacturing will continue to place pressure on corporations to improve environmental
performance, and this will be increasingly monitored and regulated. In the near future, individual
companies will compete on lowest environmental impact and most likely on carbon footprint.
Companies who do not adapt to these changes will not survive.20 Those that do will have the
opportunity to innovate, build brand trust, and minimize business risk, while behaving ethically
and responsibly.
The construction industry is especially affected by these changes since the built-environment has
significant impact on the global environment. Operating our buildings and infrastructure
consumes enormous amounts of energy which contributes to the deteriorating environment and
global warming. The built-environment consumes substantial amounts of fresh water for human
consumption, waste, and irrigation. Refuse usually ends up in landfills.
Construction of the built-environment and manufacture of building products also have significant
impacts on the environment. These processes consume natural resources and require significant
amounts of energy. The manufacture of certain products (e.g.: cement, reinforcing steel) can
release significant amounts of greenhouse gases. Transporting building materials and operating
on-site machinery for construction projects creates greenhouse gas and other emissions. And at
the end of a project’s life cycle much demolished material is currently landfilled as opposed to
being reused or recycled into new products.
The concept of complete life cycle assessment considers the environmental impacts across all of
these phases. Also know as cradle to grave (or cradle to cradle when including re-use), the value
of material manufacturing impacts are pro-rated against operational performance and long- term
durability. The optimum incorporation of concrete in sustainable construction design can
therefore have a major effect over the built infrastructure. It promises savings of, for example,
[25%-30%] of lifetime heating and cooling costs through the use of insulated concrete walls, not
to mention the additional potential of green roofs, reflective surfaces, and longer building life.
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CONCRETE
Concrete is the most used building product on earth.21 In general it is comprised of about 41%
coarse aggregate (gravel or crushed stone), 26% fine aggregate (sand), 16% water, 11%
cementitious materials, 6% air bubbles, and a small amount of chemical admixture. Water and
cementitous materials combine chemically to create the ‘glue’ that binds the materials into an
extremely versatile material that can be molded into an infinite variety of shapes while providing
a durable, structural material that does not rot, rust, or burn. Currently this traditional concrete
mix has an environmental footprint of [between x and y CO2, x and y other GHGs, x and y
embodied energy, and consumes between x and y gallons of fresh water] per cubic yard.
Concrete is a unique product that has a number of strong attributes, but also a number of
challenges, when it comes to improving the sustainability of construction. These include the
following.
Strengths
•

typically locally derived and made, locally placed
and can be recycled for use as aggregate

•

once in place, consumes CO2 from the atmosphere

•

generally reinforced by 100%-recycled steel and
generally incorporates other recycled industrial byproducts

•

resource efficient: the ingredients require little
processing and generate little waste

•

exceptionally strong in uses where resistance to fire,
progressive collapse, seismic disturbance, wind, or
blast are concerned

•

in roadways, reduces rolling resistance and thus fuel
consumption

•

can be made to be pervious to water, thus
preventing run-off

•

reflective, therefore cool, safe, and saves on
artificial lighting

•

exceptionally durable, will not rot or rust, and can
be designed to last a century or more

•

provides excellent thermal mass that can enable
substantial reductions in heating and cooling costs

•

natural beauty in architectural applications

•

provides great flexibility in design options, and can
fit faultlessly into any surroundings

•

provides acoustic attenuation

•

provides good indoor air quality
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challenges
•

typically requires ingredients, such as portland
cement and reinforcing steel, whose manufacture
requires heat and therefore produces a considerable
release of CO2

•

generally owes its strength and durability to cement,
whose creation from limestone passes through a
natural chemical reaction (pyroprocess) which also
releases considerable CO2

•

requires a skilled workforce to place well,
particularly in sophisticated structures and
applications

•

ensuring that designers, architects, engineers, and
client-representatives have the information they
need to design for optimum infrastructure
sustainability with concrete

•

prescriptive codes and specifications often inhibit
concrete’s ability to be an optimally sustainable
product, and to achieve its full potential as an
enabler of sustainable construction

Improving the sustainability of concrete as a product is therefore an opportunity, and one that the
industry continues to address.
An avenue that is being actively pursued, for example, is the substitution of other cementitious
products for portland cement, domestic production of which is insufficient to meet demand. Not
only does this reduce the CO2 per unit placed, but many of these substitutes are themselves
industrial by-products.

FORCES FOR CHANGE
The forces for change are generated both by society in general and by the construction industry.
These are each represented on the sustainable
concrete life cycle flowchart. Societal forces
Forces for change in the life cycle
reflect the emerging community values we all
share, but also give rise to specifications and
regulation. Industry generated forces reflect
SOCIETAL FORCES
community values and regulation, but also the
industry’s pursuit of its own vision and its
determination to be a global leader in
INDUSTRY FORCES
sustainable development.
Societal forces
There are a growing number of social initiatives
at world, national, and local levels, aimed at
promoting sustainability. These have an impact
on all industries, and the concrete industry is no
exception.

VALUES, VISION

VALUES, REGULATION

Among the resulting initiatives most relevant to
the construction and concrete industries are…
•

United Nations Framework Convention on
Climate Change, Kyoto Protocol, and Bali
Roadmap
the Kyoto Protocol (1990), an international
treaty that established targets for greenhouse
gas emissions for the world's leading
economies: these targets range from -8% to
+10% of the countries' individual 1990
emissions levels: commitments vary from
nation to nation: the Bali Roadmap (2007),
charts the course for a new negotiating process
to lead to a post-2012 international agreement
on climate change

•

US State Governments
several initiatives, such as the Regional
Greenhouse Gas Initiative, a cooperative effort
by 9 Northeast and Mid-Atlantic states to
design a regional cap-and-trade program: all the
Northeast and Mid-Atlantic states are studying
or implementing programs to reduce
greenhouse gas emissions: the New England
governors and Eastern Canadian premiers
issued a Climate Change Action Plan calling
for reduction of greenhouse gases to 10%
below 1990 levels by 2020: Climate Action
Team in California charged with implementing
global warming emission reduction programs

•

United States Government
has signed the Bali Roadmap: appears to be
nearing a cap and trade approach: House
Committee on Energy and Commerce has
released white papers addressing global climate
change legislation: some conclusions include
the need for the U.S. to reduce its greenhouse
gas emissions by 60% to 80% by 2050: a capand-trade program will be the central
component of forthcoming legislation

•

World Business Council on Sustainable
Development (WBCSD)
a platform for companies to explore sustainable
development, share knowledge, experiences
and best practices, and to advocate business
positions on these issues: within the WBCSD is
the Cement Sustainability Initiative, supported
by 17 cement companies producing one third of
the world’s production. Their agenda has
mapped a 5-year set of task forces and projects
dealing with climate protection and CO2
management, fuel and materials, employee
health and safety, emission monitoring and
reporting, impacts on land and communities,
and reporting and communication

•

•

Green Building Ordinances
by late 2007 the number of US cities as
compared to 2003 with green building
programs had grown from 22 to 92: one out of
seven cities surveyed had a green building
program: 39% of citizens live in cities with
green building programs: various LEED
initiatives are to be found in 72 cities, 22
counties, 16 towns, 27 states, 13 federal
agencies, 10 public school jurisdictions and 35
institutions of higher education across the
United States: in Canada there has been a
similar movement at provincial and local level,
with approaches varying from modest (Alberta)
to more ambitious (Quebec, with its carbon tax)

•

Al Gore
produced the documentary film An
Inconvenient Truth: awarded the 2007 Nobel
Peace Prize “for efforts to build up and
disseminate greater knowledge about manmade climate change, and to lay the
foundations for the measures that are needed to
counteract such change.”

•

The Pew Center on Global Climate Change
reports from top-tier researchers on key
climate-related topics such as economic and
environmental impacts and practical domestic
and international policy solutions

Chicago Climate Exchange
the world’s first and North America’s only
active voluntary, legally binding integrated
trading system to reduce emissions of all six
major greenhouse gases

Internal forces
Forces internal to the construction industry have resulted in a number of initiatives as the
industry has steadily improved the sustainable characteristics of its product and its impact on the
sustainability of construction.
These initiatives include:…
•

American Institute of Architects (AIA)
AIA Committee on the Environment (AIA
COTE): the Environmental Resource Guide

•

American Concrete Institute (ACI)
Strategic Development Council of the ACI
Foundation has enabled the development of the
industry sustainability vision

•

•

United States Green Building Council
(USGBC) Canadian Green Building Council
(CaGBC)
LEED (Leadership in Energy and
Environmental Design) green building rating
system for new commercial construction: many
building owners, cities and other government
entities have adopted the LEED standard for
their buildings: some cities have adopted
ordinances that require all public buildings to
be built to a specific LEED certification level:
main benefits of green building as outlined by
USGBC relate to the environment, economy,
health, and community
US and Canadian industry associations
most have sustainability committees: initiatives
include NRMCA’s P2P initiative and Green
Star certification, PCA and CAC’s Cement
Manufacturing Sustainability Program and
Voluntary Code of Conduct, PCA’s Sustainable
Leadership Awards, and many others

•

Cement Sustainability Initiative
a 5-year set of task forces and projects dealing
with climate protection and CO2 management,
fuel and materials, employee health and safety,
emission monitoring, and reporting, impacts on
land and communities, and reporting and
communication

•

Architecture 2030
“The 2030 Challenge” to the global architecture
and building community to adopt specific
targets to reduce the fossil fuel energy
consumption of new buildings (e.g.: to the
carbon neutral by 2030), and through upgrades
to existing buildings: adopted by the US
Conference of Mayors, AIA, USGBC, CaGBC,
Royal Architecture Institute of Canada,
WBCSD, US Environmental Protection
Agency, and others

•

International Organization for
Standardization (ISO)
continuous development of ISO standards (e.g.:
ISO TC71 SC 8) for the environmental
management of concrete, sustainability in
building construction, etc.

CRITICAL AREAS OF FOCUS
The concrete industry has identified a number of areas critical to the continuous improvement of
its sustainability performance. These include:…
•

ensuring the continuous improvement of concrete’s sustainability footprint, including the
measurement, in a credible and transparent manner, of concrete’s progress

•

extent to which the industry and all interested parties are appropriately educated about the
true sustainability characteristics of concrete

•

extent to which the industry openly and honestly advocates the true sustainability
characteristics of concrete

•

impact that applicable codes, standards, legislation and other constraints imposed on the
industry have on the sustainability of construction with concrete

•

how the concrete industry communicates the industry’s approach to sustainable
development and sustainable construction, both within the industry and to all interested
parties

•

how the various components of the North American concrete industry coordinate and
collaborate to support optimally sustainable applications of concrete.

The historical trends, and current realities, in each of these areas are broadly as follows.
CONCRETE’S SUSTAINABILITY FOOTPRINT
Concrete has made considerable strides towards sustainability as a product during the past
several decades. Progress has also been made towards developing innovative products to
improve the sustainability of all construction. Progress has been made in the manufacturing
process, along with improvements in the material extraction process. Its ingredient materials also
have undergone significant improvements.
As a product, concrete has been steadily improving its carbon footprint, for example, reducing
from about [x per cubic yard in 1950 to about y per cubic yard in 2005]. Similarly, heightened
awareness, and particularly requirements for LEED certified buildings or other green criteria,
have begun to enable concrete to play a more important role in sustainable construction (e.g.:
through pervious applications, through greater use of its thermal mass, through its “cool”
reflective characteristics, and through materials recycling and reuse).
On the other hand the concrete industry has had no comprehensive approach to tracking these
improvements, and consequently only a limited ability to report on them.
While certain segments of the industry have set themselves sustainability improvement targets
(e.g.: the cement industries in both the United States and Canada) or adopted focused
sustainability initiatives (e.g.: NRMCA’s P2P Initiative and Green Star Certification), the
industry as a whole does not yet share any common, industry-wide, North America-wide,
sustainability improvement targets or programs.
Opportunities for continued improvement
The great versatility of concrete presents a wide range of solutions for sustainable development.
Some of these have the potential to further improve the sustainable characteristics of the product,
while others of the built-environment, and some to improve both.
These opportunities levers for continuous improvement include:…
environmental: continue to reduce fossil fuel consumption, increase use of wastederived fuels, reduce use of virgin materials, increase use of industrial or domestic waste,
increase use of industrial by-products and supplementary cementitious materials, efficient
use of admixtures increase use of recycled concrete and other materials, use new binders
and fillers, use new reinforcement approaches, reduce potable water use, reduce
transportation, improve the handling of hazardous materials, conduct technical research
(CO2 sequestration, carbonation and recarbonation, bioconcrete, nanoengineering, new
binders, etc.), improve business processes (to reduce waste, to reduce air and noise
pollution, etc.), sustainability-friendly construction design and specifications (to extend

the life of structures, to permit new mix designs), develop innovative new products and
processes
socio-economic: continue to improve employee health and safety, increase local sourcing
(and reduce imports) to increase local employment and economic development, improve
local community infrastructures (to permit better water management, to enable cleaner
electricity generation, to rehabilitate or replace community structures, etc.), rehabilitate
raw material extraction sites, continue contributions to community non-profit and
charitable initiatives, ensure the continued competitiveness of the industry to safeguard
financial contributions to the economy
The industry has continuously used and is using these opportunities to better contribute to
sustainable construction but intends to adopt a more systematic and cohesive approach to realize
concrete’s full potential. Needs include gathering and analyzing available information to identify
more precisely the potential of each opportunity, technical research to push current product
boundaries, and manufacturing process research to improve environmental performance. This in
addition to being a key participant in broader initiatives to improve the sustainability of the builtenvironment.

EDUCATION AND CONCRETE SUSTAINABILITY
The design community has been tasked with providing direction and solutions for the builtenvironment. Consequently, there is a great demand by this audience for credible, accessible and
fundamentally sound information. Most current educational efforts within the concrete industry
focus on disseminating current state-of-the-industry practices for the production, transportation,
placement, and application of concrete. These tend to be technical in nature and include a wide
variety of educational courses and various certification programs. Environmental issues are
consistently addressed within each one of those areas.
The industry also needs to recognize that consumers, legislators, lenders, and other stakeholders
are seeking answers to better inform themselves on these issues. Messaging for this audience is
more emotionally framed and sustainability has recently been introduced in many educational
efforts as one specific subset of the environmental issues that impact concrete. But much more
needs to be done.

ADVOCATING CONCRETE’S TRUE SUSTAINABILITY CHARACTERISTICS
There is a great deal to be done to improve the industry’s ability to advocate for public positions,
policies, laws, regulations, ordinances, and actions that encourage sustainable applications of
concrete.
Currently the industry has no unified system for tracking emerging industry drivers, an
inadequate regional/local advocacy network, and inconsistent interaction with policy- and
decision-makers. The industry tends to be reactive rather than proactive, and frequently fails to

develop relationships with influencers. A knowledge-management clearing house for relevant
information is lacking. Partially as a result, there are many advocacy-related issues to be
addressed, both internal and external to the concrete industry.

THE IMPACT OF CONSTRAINTS ON CONCRETE SUSTAINABILITY
The actual composition of a concrete mix, how and where concrete is placed and or installed, and
the extent to which the full potential of concrete and concrete products are used to optimize the
sustainability of a structure, are generally dictated by the codes, standards, and specifications of
governments, owners, planners, designers, end users and others.
This often results in overdesign which leads to waste. Many of these codes and standards do not
permit optimum use of materials. In the United States, for example, ASTM C 150, Standard
Specification for Portland Cement, was first created in 1940 and is extensively used today. It
received a minor modification in the 2004, after decades of discussion, to permit up to 5%
powdered limestone in the cement mix. This level has been permitted in Canada and Europe for
decades previously, and represented a change that has subsequently saved substantial energy
consumption and CO2 emissions. ASTM C1157, Standard Performance Specification for
Hydraulic Cement, is more recent (1992) and permits more sustainable mixes, but is rarely
specified. The use of low-alkali portland cement binders is sometimes specified when this is not
needed, causing unnecessarily high CO2 emissions, kiln dust waste, high fuel use, reduce quarry
life, and increased waste. In another example, many project specifications place limits on the use
of supplementary materials or have minimum cement content requirements which limits the
ability for a ready mixed concrete producer to optimize mix designs and minimize environmental
impact. High compressive strength specifications and ultimate strength requirements at earlier
ages (typically 28 days rather than 56 days or longer) are also sometimes specified when not
necessary, causing unnecessary waste and higher cement contents than might be needed.
Additionally, the process for changing codes and standards in the industry in the USA has
traditionally been very long (more than a decade), though recent improvements have been made.
It can then take even longer for governments, owners, and specifiers to adopt the use of the new
code or standard. The industry has already taken many steps to improve the situation (for
example, NRMCA’s P2P initiative to allow performance alternatives to prescriptive codes) but
considerably more needs to be done.
In Canada the situation is somewhat different. Material requirements for cement and concrete are
specified in the CSA A3000 and A23.1 Standards respectively. These standards are updated on a
5- year timeframe and new editions are released in conjunction with the schedule for the
National Building Code of Canada. As a result Canada has long since adopted provisions for the
addition of 5% limestone in cement and continues to examine existing provisions being used in
Europe to address a variety of climate change issues. Additionally the CSA A23.1 Concrete
Materials and Methods of Concrete Construction Standard has already included provisions for
high volume SCM mix designs, and has recognized provisions for 56- day strength specifications
in place of 28- day specifications where appropriate. This Standard is also developing
requirements for alternative SCMs that may appear on the market in the future.

In many other parts of the world, for example Europe, codes are often more sustainable. In the
USA standards set many years ago can represent important barriers to the sustainability of
concrete and of construction. A more concerted and determined approach, building on current
industry initiatives, is needed.

CONCRETE INDUSTRY COMMUNICATIONS
The concrete industry currently lacks a unified voice, and concrete’s positioning on sustainability
vis-à-vis competing products is unclear.
Today, market studies confirm that concrete is perceived as a good, versatile, building material,
but one that is energy intensive and has high initial cost. It is seen as having a significant CO2
burden, since most people don’t distinguish between cement and concrete. There is
misunderstanding about the recyclability of concrete and its cradle-to-cradle benefits, both key to
sustainability.
The industry needs to better communicate several key facts about the sustainability of its product
in a holistic perspective. Our lack of national outreach has left a large information void which is
being filled by others. The result is that concrete is often negatively perceived and opportunity
for real progress is lost.

WORKING TOGETHER FOR SUSTAINABILITY
The vitality of the North American concrete industry is evidenced by the great number of longstanding associations representing the different segments of the industry at national, regional,
and local level across the United States and Canada. With industry consolidation, the number of
major companies belonging to more than one of these associations on both sides of the border
has grown. To these industry associations should be added the other key players in the concrete
construction business process, such as the many research and testing facilities, education
faculties, designer and specifying organizations, and government regulatory bodies.
The industry has a long history of successful partnership between various associations and
segments, largely when a particular need (e.g.: code development, product promotion, advocacy)
can be more effectively met through collaboration. While this tradition of teamwork is strong it
is not universal, and even information transfer (for example, of technical advances from
researchers to practitioners) does not always occur as effectively as it should. Compounding the
issue is the number of industry organizations in the USA and Canada, which increases the
difficulties of maintaining effective communications and coordinated messaging.
It has been previously observed by the industry that “…due to its diversity and fragmentation, it
is difficult for the concrete industry to address institutional barriers that prevent concrete from
achieving its full potential as the preferred material of construction. Some examples of
institutional barriers include difficulty in changing imperfect standards and codes,…a lack of
comprehensive course offerings in concrete technology…the slow pace at which technical

societies exploit advances in information technology and the tendency of trade associations to
sustain the commodity nature of the industry. Many of the barriers can only be addressed
effectively if the industry has a unified voice.”22 This initiative to continuously improve the
sustainability of concrete is far broader in scope than any project the industry has sought to
undertake collectively in the past. There is a need, therefore, to pay particular attention to the
new processes and mechanisms that will best enable the industry to mobilize to achieve the
vision outlined in this document.
The principal forces for and against the necessary changes in the industry to meet the challenges
of sustainability have been identified as:
forces for change
•
•
•
•

new government incentives,
legislation, policy
public perceptions
attitudes of the younger generation
resource shortages

forces against change
•
•
•
•

industry lack of readiness, lack of cohesion
costs
existing government legislation
risks and fear of change

The majority of forces seen as working for change are societal; the majority working against
change come from within the industry. This adds emphasis to the need for careful planning to
ensure the teamwork needed for the industry to deliver the full sustainable potential of concrete
to our communities.

INDUSTRY CAPACITY
That part of the concrete industry engaged in the production and placing of concrete is a major
force in North America, accounting for about [x%]23 of GDP, employing over [x thousand]24
people, and contributing substantially to the economy. In 2005 the industry placed over 456
million cubic yards25 of ready mixed concrete, [XX] million cubic yards of concrete pavement26,
[XX] million cubic yards of precast concrete27, and [XX] million concrete masonry units28, and
other concrete products such as concrete pipe and concrete roof tile. It is a diverse industry
supplying a product whose use is heavily influenced by owners and specifiers. Because the
concrete industry is so large, and the product so versatile, the industry can have a major impact
through its potential leverage on the sustainability of all construction. A high-level summary of
industry’s capacity to further improve sustainability includes the following factors.
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internal strengths
•
•
•
•
•
•
•
•

present in every community in North America: a
local industry providing local employment
comprises some of the brightest and best minds in
construction
offers lasting and well-remunerated careers at all
education levels
making great strides in promoting employee health
and safety
motor of innumerable small businesses across the
continent
provided reasonable economic benefits for most
industry member-enterprises
fields substantial paid and volunteer resources for
concrete promotion and could field more
tradition of technical innovation through research
and development

internal challenges
•

•
•
•
•

external opportunities
•

acknowledged as placing one of the most
sustainable building products on earth, and as
pursuing an approach to sustainable development
that is a model for industries everywhere

could be more successful articulating and
communicating industry improvements and the real
sustainable characteristics of concrete and concrete
products
needs a more cohesive team-approach to the pursuit
of sustainability programs and behaviours
need for a coordinated technical research program
in support of sustainability through the concrete
lifecycle
generally aware of the sustainability imperative, but
has not generally integrated this into day-to-day
corporate or personal behaviours
increasing productivity and the pace of change
through innovation

external challenges
•
•

•
•
•

dealing with claims that concrete is not a sustainable
product
codes, standards, specifications etc. that restrict the
sustainability of concrete: for example related to
plant location, domestic / industrial waste disposal,
prescriptive codes, short-life design, ordinances
restricting times of day for construction work, the
recycling of concrete, etc.
continued volatile and expensive supply of raw
materials, and increases in overall construction costs
sub-optimum availability of skilled professionals to
work in and with the industry
perceptions that many careers in the concrete
industry are less desirable than most other career
options

The concrete industry is well positioned to continue its recent advances in support of
sustainability, both through the inherent sustainability of concrete as a product and through the
initiatives of the industry. These advances must, however, be based on a realistic assessment of
not only the product but also the industry.

APPENDIX F: PURPOSE, TARGETS, OBJECTIVES, AND GOALS

PURPOSE, TARGETS, OBJECTIVES, AND GOALS
PURPOSE
In the matter of sustainability, the purpose of the North American concrete industry is:
to transform the built environment by improving the way concrete is designed, specified,
produced, transported, installed, maintained, and recycled in such a way as to ensure an
optimum balance between environmental, social, and economic conditions for the
industry and all our communities.

Through critical self examination and continuous innovation in new technologies and
applications, the concrete industry is committed to continuously improving the sustainability of
its product, and its ongoing contribution to North American society and economic prosperity.

OBJECTIVES: THE BUILT-ENVIRONMENT
The concrete industry has begun its journey to contribute increasingly to the sustainability of the
built-environment. But it is in the early stages, and to set targets the industry urgently needs to
have better research, envision, and plan its approach in collaboration with others travelling the
same road.
Consequently its first objectives are:
by 2010: create with all actors an improved vision and roadmap for achieving
significant improvements in the sustainability of the built-environment, to include
measurable process objectives
by 2020: the industry will have helped to substantially improve the sustainable
characteristics of the built-environment through the efficient and effective use of
concrete in green building, improving design to take full advantage of concrete’s
attributes, and adopting specifications that facilitate innovation in product design

TARGETS AND OBJECTIVES: CONCRETE
The North American concrete industry has made strong progress towards product sustainability.
In the USA, the amount of CO2 per cubic yard of concrete has been reduced by over 20% since
1990. The ready mixed concrete industry has increased the amount of industrial by-products used
in concrete by [XX%] thus reducing the embodied energy (and associated carbon dioxide
emissions) by [XX%] over the same time frame29. The industry in general has also reduced solid
29

Reference

and liquid waste, and has adopted several aggressive sustainability initiatives. Since 1975, the
cement industry has reduced the energy required to make a ton of product by 33%, as well as
associated combustion emissions and carbon dioxide. While reducing its own solid and liquid
waste contribution, it also uses 20 million tons of industrial by-products from other industries.
Furthermore, the cement sector has established a voluntary goal of 10% reduction of carbon
dioxide by 2020, from a benchmark of 1990 [all US and Canada #s?].
Approach
Through this initiative, the concrete industry has now committed to a more structured and
collective approach to consolidate and accelerate these gains, aiming to reduce the environmental
footprint of each unit placed while maintaining or increasing the industry’s social and economic
contribution to our communities. In addition, the industry will work more actively with owners
and specifiers to lever the attributes of concrete to improve the sustainability of all construction.
The industry is still lacking a complete picture of its sustainability (environmental, social, and
economic) performance. However, it is committed as a matter of urgency to gathering this
information and continuing to improve the environmental footprint of its product.
Uncertainties
While the industry has control over the manufacturing and placing of concrete, there are a
number of variables that make forecasting and target-setting a challenge.
The demand for concrete is expected to grow by about 2.5% per year from 2005 to 2020, which
would result in a 45% increase in total concrete and concrete products placed during the same
period. However difficult-to-predict scenarios such as economic slowdowns, growth slowing as
the population ages, or government investments in infrastructure being diverted to healthcare,
could reduce this demand. Similarly, continued population growth and migration, or possible
increases in the amount of concrete placed per construction dollar, could increase this demand.
Government policies and regulations, for example carbon cap-and-trade programs, carbon taxes,
taxes on energy consumption, or immigration legislation could change competitive realities.
Continued world shortages of commodities and fossil fuels could also change competitive
realities.
Influences such as these, currently in rapid evolution, could substantially influence demand for
concrete, the competitiveness of the product, and construction business models.
Baseline data
In many areas the industry lacks the reliable information necessary to establish past sustainability
performance, current trends, and forecasts. The collection of this data forms part of this vision.
Targets and objectives to 2020

NOTE: THE FOLLOWING TEXT ON TARGETS AND OBJECTIVES WERE ORIGINALLY
CONTAINED IN DRAFT 5 ver 1, AND SUBSEQUENTLY REVISED TO THAT
INCLUDEDIN THE VISION DOCUMENT.
The concrete industry is determined to set itself a number of specific targets with respect to all
key indicators of the environmental performance of its product. It recognizes that time is of the
essence, and that ambitious targets can help mobilize the industry and drive the changes
necessary to make real progress in reducing the footprint of concrete. On the other hand the
industry lacks the data it would ideally like to have to set such targets and to measure its progress
towards their attainment. In response to this dilemma the industry has immediately set two highlevel targets for CO2 reduction, conditioned at this stage by certain assumptions, and adopted the
current EPA target for flyash substitution in the USA. It has also adopted objectives to
immediately drive baseline research to validate their CO2 reduction targets, and to enable the
setting of targets in other sustainability areas within a short period. These targets and objectives
are as follows.
TARGETS
By 2020 the industry will reduce the CO2 EMISSIONS associated with in each cubic
yard of concrete and concrete products put in place by 40% with respect to 2005
levels
By 2020 the industry will reduce the total annual CO2 EMISSIONS associated with
all concrete and concrete products put in place by 10% with respect to 2005 levels
By 2011: increase the use of coal FLYASH in the USA by 3m tons in the period
2008-2011 (EPA target)
OBJECTIVES
by 2010: set new targets to reduce by 2030 the carbon footprint per unit of concrete
and concrete products produced, and for all concrete and concrete products put in
place.
by 2010: define key environmental impacts (CO2, embodied energy water, air
emissions, solid waste, recycling / reuse etc): establish programs within 90% of the
industry sectors for benchmark data collection: set targets to substantially improve
by 2030 the environmental footprint of concrete with regards to the above impacts.
by 2010: set targets to substantially improve the sustainable characteristics of new
structures through the efficient and effective use of concrete in construction to take
full advantage of concrete’s attributes, and adopting specifications that facilitate
innovation in product design.
by 2010: establish education and outreach goals by market segment, with funded
work plans for 75% of industry sectors.


For assumptions, see Appendix C: Assumptions Relating to the Industry’s CO2 Targets, 2005 to 2020

The industry will reach agreement on new targets through a North American Concrete
Sustainability Protocol, as well as the contribution of each segment of the industry to the
achievement of each target, and will measure and publish its progress on an annual basis.
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“A vision without a plan is just a dream. A plan without a
vision is just drudgery. But a vision with a plan can change
the world.”30
This document is an initial summary of the vision of the concrete industry for
sustainable construction with concrete in North America.31
It is a first step on a journey to be travelled with others, a first expression of a
vision for the future, and an indication of the plan that may result. It is hoped that
this document will be a catalyst for urgent and immediate action.
The industry is proud of its progress to date, but approaches this voyage towards
sustainability with humility, conscious of the gaps in its knowledge, of the
imperfections of some of its institutional frameworks. It knows, though, that it is
not alone in its pledge to strive for sustainability and looks forward to continuing
working with, and learning from, others on the same quest.
The concrete industry’s journey started years ago, but is given direction with this
document, and will surely last for many decades. In the short-term the industry will
accelerate work on what it knows it can improve - the environmental footprint of
its own product. Concrete is an essential thread in the fabric of the builtenvironment, and the industry will also drive for a better understanding of what is
possible when it comes to improving the sustainability of this community
infrastructure, and will continuously improve its plan and capacity for achieving
this.
This is the vision: this is the plan.

30
31

www.naturalstep.ca
See also Appendix A “Purpose, Scope and Process”
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