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Reducing Greenhouse Gases in 
Capital Project Construction 

Key Points 
�xThe construction industry has a strategic role to play in the reduction of greenhouse gases (GHGs).

�xThe EPA Scope 1, 2, and 3 emissions to be reduced are described in the Executive Insight entitled,
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�xRecommendations are made with respect to both the materials of construction as well as the
various aspects of construction operations.

�xThis Executive Insight focuses on net zero carbon as an industry goal.

Introduction 
The industry collectively accounts for 39 percent of global greenhouse gas emissions with construction 
(versus facility lifetime operations) accounting for 11 percent globally. If true greenhouse gas reduction 
is to be achieved, the construction industry will have to lead the way. The growing focus on ESG 
(environmental, social and governance) has put reducing greenhouse gases (GHGs) front and center. The 
construction industry is at the heart of this focus.  

Reducing greenhouse gases associated with capital projects requires a comprehensive life-cycle analysis 
that addresses traditional economic drivers as well as the range of ESG considerations that are 
increasingly being called for. This begins with decisions on facility need, sizing, siting, and an expanded 
basis of design that addresses construction and operations and maintenance (O&M).  

Two key factors stand out in consideration of the greenhouse gas component of environmental life-cycle 
analysis: (1) the materials of construction and associated means and methods and (2) energy choices 
during construction and operations. As electricity use in construction increases, the electricity system 
must decarbonize significantly. 

This Executive Insight focuses on the construction phase, recognizing that many decisions made during 
engineering will impact both construction and operations. Some strategic thoughts also are included to 
help guide industry actions as well as those of both owners and constructors. 

Greenhouse Gas Reduction during Construction 
Greenhouse gas reduction during the construction phase is a supply chain challenge, not one readily met 
by a lone constructor. It also is a challenge that requires the industry, clients, and constructors to 
carefully consider targets and the KPIs (key performance indicators) that will lead to reducing GHGs. This 
last area on measurement and assignment of responsibility for GHG reduction achievement is not a 
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trivial matter. It is discussed in some detail in the Executive Insight on Environmental, Social, and 
Governance. 

Looking at GHG reduction during construction, there are both strategic and tactical issues to consider. 
Project initiation and engineering stages must be examined. Other issues occur in distant parts of the 
supply chain. Tighter integration across the life cycle and the supply chain are required, which may alter 
the industry and the currently prevalent contracting models. 

 

Terminology  
At times two terms are used interchangeably, but are not the same thing. These two terms are: 

�x Carbon neutral �t a policy of not increasing carbon emissions, achieving carbon 
reduction through offsets. 

�x Net zero emissions �t 
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Tactics to Consider 
There are tactics the constructor may consider or adopt related to materials as well as to construction 
operations. Effective adoption and implementation of many of these tactics will benefit from 
partnership with designers and owners. The following can serve as a checklist to assess individual 
company efforts. 

 

Tactics �t Materials Related 

Cement/concrete  

GHG abatement options: 

�x Identify where low-strength cement is sufficient. 
�x Reduce cement clinker through use of supplementary cementitious materials (SCMs). 

o Slag, ash, pozzolan, calcined clays 
�x Evaluate cement clinker-free concrete (outside current standards). 
�x Optimize concrete recipes for specific location and design factors. This will lead to use of less 

cement as margins of design and construction are reduced to the essentials. Recipe 
improvements include admixtures, fillers, finer aggregates (reduced binder intensity).
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�x Reduce over-specification. 
�x 
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Tactics �t Construction Operations 

Management 

�x Incentivize performance for Scope 1 emissions. 
�x Manage the production and recycling of waste materials on site. 
�x During renovation or brownfield projects, develop a plan to recycle and reuse materials, 

including demolition materials. 
�x Establish equipment and fuel standards for construction equipment. 
�x Life-cycle emissions from construction equipment production and end of life are not easily 

calculated or readily attributed to a specific project. Industry guidance is required here. 
�x Concrete carbonization should be accounted for in Scope 3 end of life emissions. 
�x Material substitutions readily available: 

o Use natural resins as adhesives. 
�x Optimize site layout to minimize interferences. 
�x Increase overall construction efficiencies by minimizing the site footprint: build up, not out, and 

increase use of modules. 
�x Optimize material handling, carefully matching equipment and requirements. 
�x Evaluate different scheduling approaches for impacts on GHG emissions: 

o Shorter project timelines are generally linked to lower fuel consumption.  
o Improve fleet and construction operations efficiency. 

�x Sequence construction to improve efficiency and effectiveness of the on-site construction 
equipment fleet. 

�x Improve energy efficiency of general conditions of plants and facilities. 
o Avoid temporary power. 

�x Establish overall logistics chain biofuel/hybrid/electrification goals. 
�x Require Environmental Product Declarations (EPD)1 from material manufacturers.  

o Shown to measurably reduce embodied emissions for concrete. 
�x Utilize 4D BIM to drive efficiency of construction operations by supporting improved decision 

making and reducing rework. Transition from paper-based workflows. 
�x Reduce emissions from corporate offices. 
�x Buy offsets for remaining emissions. 

Supply chain and logistics 

�x Partner with suppliers on Scope 3 emissions. 
�x 
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o Reduce haul distance through careful balancing of cuts and fills. 
�x Conduct regular maintenance of all plant equipment to sustain efficiencies and eliminate 

fugitive emissions from valves, seals, hoses, and gauges. 
o Proper maintenance of equipment, including lubrication and filter replacement or 

cleaning to improve fuel consumption. 
o Consider remote monitoring and maintenance technologies. 

�x Recover vent gases from tanks. 

On-site construction 

�x Maximize use of more efficient/less wastage prefabrication, including use of precast concrete 
panels and beams (eliminates site-based formwork requirements; shifts construction into a 
more manufacturing-like facility). 

�x Reuse concrete elements at brownfield sites. 
�x More broadly recycle concrete. 
�x Consider non-steel options for traditional rebar uses. 
�x Reuse steel elements at brownfield sites. 

Off-site construction 

�x Off-site construction and manufacturing to reduce waste from timber and concrete works. 
�x Reduces onsite energy usage by shifting production into a better controlled manufacturing-like 

environment. 

 

New Technologies and Materials 
�x Evaluate and prototype usage of new technologies. 

o 3D printing with various materials, including concrete, steel, and nylon reducing waste 
streams and associated carbon footprints. 

o Carbon Clean® -  reduces impact of CO2 separation. 
o Carbon Upcycling Technologies® �t captures CO2 emissions to produce nanomaterials with 

greater reactivity and lower carbon footprint. 
o Arqlite® �t technology to process unrecyclable plastic waste into artificial gravel for use in 

low CO2 footprint. 
o Hydrogen direct reduction of iron ore with hydrogen produced by renewable energy. 

 
�x Evaluate new materials and products 

o Vertua® �t new net zero concrete 
o CarbiCrete® �t cement free, carbon negative concrete (typically block) made with industrial 

by-products, such as steel slag, and permanently captured carbon dioxide 
o BambooTECH® �t bambo

.
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o Ferrock® - compaction of variety of recycled materials, including silica from ground up 
glass and steel dust, into material with concrete-like properties but stronger. It traps 
carbon as part of drying process. 

 

Summary 
The construction industry accounts for 39 percent of global greenhouse gas emissions with construction 
(versus facility lifetime operations) accounting for 11 percent globally. Greenhouse gas reduction 
requires the industry to lead the way. This Executive Insight focuses on the construction phase and is 
intended to provide insight into the strategies and tactics that the E&C industry can adopt to meet this 
imperative. 
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