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I’d like to speak today about the builder’s role in the “post carbon economy” and, specifically, how we might imagine and create the net zero energy jobsite.





A Bit About - Turner Construction Company
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» |Largest General Builder in US
* |2016 Revenue: $10 Billion USD
e |45 Offices in US
* |5500 employees
e |1400 LEED Professionals
e |#1 Green Builder
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Before I start, may I say just a word about Turner for those of you who may not be familiar with our company. 113 years old. 45 offices in US. 5500 employees. 2016 construction volume $10 billion USD. Since 2009 50% of our work has been green building, most of that LEED certified projects, which makes us the #1 green builder in the US.
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What can builders do to address climate change and thrive?

The most important thing the construction industry can do is take responsibility for
the impact of its operations on the environment.

Reduce demand for energy, water and materials and eliminate waste on jobsites.

Wean ourselves off fossil fuels and source all onsite power from renewable sources,

Eliminate waste by design.

If we do these things, we have the ability to transition to a net zero energy / zero
carbon jobsite by 2030.

This is most likely to happen if the entire construction industry, and indeed, the AEC
community and the clients we work for, together demand a clean energy economy
and a shift to renewable generation.
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Life Cycle Assessment - Use Phase +/- 80%

Supply Chain Use Demo
+/-15% | +/- 5% +/- 80% >1%
Materials  Constr Energy Repair Recycle

_ Water Renovate Reuse
(Embodied carbon) Waste Replace Recovery
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For the last 20 years when speaking about the impact of buildings on the environment the AEC community has focused on building operating energy and designers, particularly MEP engineers, have lead the conversation. This makes perfect sense as conventional wisdom tells us that a building’s operating energy accounts for roughly 80% of a building’s lifecycle environmental impact. Builders are often seen as functionaries in this process (we are “just” the builder) and have often been left out of the conversation. We have focused on the product and not the process.  On what we build and not how we build. 
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Importance of Embodied Energy as Operating Energy Moves to Zero
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Today, as we are able to build more and more buildings that can achieve net zero or near net zero operating energy we have, in theory, taken care of 80% of the problem. As a result, the 20% of impact from construction materials and emissions related to the construction process itself becomes an ever greater percentage of remaining environmental impact. In a true net zero building they would in fact become 100% of the smaller environmental footprint.          

If we assume that operating energy will continue to move toward zero, AND that builders will increase process efficiencies through elimination of waste and the transition to renewable energy, two things should happen:
The pie will get smaller, and       
The portion of the pie that is embodied energy from materials and construction process will move toward 100% of the new, smaller pie.
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Life Cycle Assessment - Supply Chain +/- 20% (Const. +/-5%)

Supply Chain Use Demo
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And those impacts, which used to be considered de minimus, are largely controlled, either directly or indirectly, by the builder. The builders’ role thus becomes more important because while we may not specify materials, we do procure and construct – we control the process. Going forward contractors and construction managers will be responsible for a significant portion of remaining impacts. And we must step up. I believe that the construction industry has both an obligation and an opportunity to imagine and create the “post carbon jobsite.”  And I believe the market forces exist that make it possible to do so in the foreseeable future. 
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The Post Carbon Jobsite — Can we get there From Here?

The Plan
m Reduce demand: Review all job processes to maximize efficiency and eliminate waste

m Increase use of electricity for as much jobsite power as possible.

m Eliminate fossil fuel use for onsite mobile and stationary equipment - replace with
electric, hybrid and battery power

m Increase investment in R&D (partner with academia, manufacturers and practitioners)

m Most Important: Create market demand for grid supplied renewable energy!!
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So how do we get there from here? Several things are critical: First and perhaps most important, we must rigorously examine our processes to eliminate waste and inefficiencies in order to reduce demand for  power so we can ease the burden on renewables as the supply ramps up. This will also reduce costs.
we must shift as much jobsite power as possible to electricity and source that power from renewables. Second, we must wean ourselves from fossil fuel and shift all mobile and stationary equipment to electric, hybrid, battery and other non-polluting technology Third, Long term we must also implement a process of continuous improvement (PDCA) and increased investment in R&D.  
Finally we must together create market demand for these changes.


Will the conditions be in place to achieve this outcome?

m What s the Likelihood of a Renewable grid by 20307

——

[
=]
=]

250

200

150

100

Energy (in petawatt hours)

50 o

\

0 T x T T T
2000 2010 2020 2030 2040 2050

Year
. Global demand for energy . Supply of fossil fuels

D Demand for renewable energy

m What is the Reality of Electric Vehicles by 20307
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What is the likelihood that these conditions will be in place? I think pretty good. 
The renewables train has left the station. We already use electricity for perhaps 75% of power on our jobsites. The key is getting to 100% and then demanding that that power comes from renewable sources., primarily wind and solar.

Even in the age of Trump, renewables are mature enough and competitive enough that they will continue to grow.  Especially when there is such a growing market demand from large multinationals, cities, states and countries. We must add our voice as an industry.

Heavy equipment manufacturers are working on electric, hybrid and battery technology and according to this book, which I was planning to buy until I found out it cost $5000, this will be an $80 billion market by 2027.
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The Time Value of Carbon (2015 - 2035)

Over the next 20 years

900 billion square feet

of new and rebuilt buildings
will be constructed in cities worldwide
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One final point I’d like to make. About the time value of Carbon. These data are from Architecture 2030. 

We are familiar with the concept of the time value of money - that is, that a dollar invested today has more value than a dollar invested tomorrow because it has time to accrue value.  The same concept can be applied to avoided emissions. A ton of carbon emissions avoided today has more value than a ton of emissions avoided tomorrow. 


The Time Value of Carbon (2015 - 2035)
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Because the life cycle impact of buildings happens over such a long period – from 50 to as much as 100 years – and because the impact of construction materials and construction operations is immediate, the impact of the our emissions is multiplied. We have the opportunity to leverage our impact and “invest” our efficiency so that it has more value tomorrow than it does today.  

Starting on day one of a building’s occupancy phase, the 20% embodied energy and carbon in the material and construction phase are already there while the 80% of the use phase are only beginning to accumulate. 
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The Time Value of Carbon (2015 - 2035)
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It’s estimated that 90% of the impact in the first 20 years will come from embodied carbon in materials and construction.  So, for the 900 billion SF of construction that will take place over the next 20 years, it is the impacts “upstream” of building occupancy that will determine if and how soon we reach the 2 degree Celsius tipping point. And the quicker and deeper we cut embodied and construction phase energy and carbon, the more we will do to postpone that moment. 

Conversely, even if we were to build nothing but net zero energy buildings starting today, but if we did it using our present energy inefficient means and methods, it would all be for naught, and all of those emissions that would be avoided from future net zero operations after we reached the tipping point won’t help us because it will be too late.
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A Call To Action

m No one company, no matter how large, will be able to make this market transformation
happen alone.

m | would like to see the construction industry join together with designers,
manufacturers and our clients and call for a rigorous examination of how we construct
buildings, including what materials, processes and sources of energy we use to do
S0.

m | propose an industry-wide focus on efficiency and demand reduction of all kinds -
material, water, energy and the elimination of waste, with a goal to shift as soon as
possible to a net zero energy, zero carbon jobsite by 2030.
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But I must be an optimist because I believe if we can imagine a way out, we can create a way out. So I would like to close with a call to action. 
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Thank you

Michael Deane
mdeane@tcco.com
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