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1. Introduction 
In past posts we’ve frequently visited the economics behind renewables, but this is a 
different journey. The world economy is composed of thousands of different industries, 
and each industry is composed of hundreds to thousands of different companies. 
Depending of the specifics of each industry and company, the impacts of climate change 
may be beneficial or detrimental. For instances, most electric utilities will benefit as many 
energy-consuming functions like mobility, comfort heating and process heat transition 
away from fossil-fuels and towards renewably produced electricity. The opposite is true 
of most fossil-fuel industries, which have already started to contract. 

For any industry, there is a set of best practices that are referred to as “due diligence”. 
That is, if there are forces in the marketplace that have the potential to impact your 
company’s sales or profit, you should conduct your business to control the impact of 
these forces such that your business will prosper, or at least not suffer a major setback. 
Climate change is such a force, and the first step in dealing with its impact is to 
understand how it might impact your business. 

The purpose of this post is to examine several very large industrial groups with a focus 
on how climate change might impact these in the future. In the past I have I have posted 
multiple papers on various industries but these mainly focused on how they use energy, 
not how climate change might impact their business.  

This paper will look at the largest industries, and those that are unique in their sensitivity 
to the forces that are likely to be brought about by predicted changes to our environment 
and economy resulting from climate change. 

2. Electric Utilities 
If properly managed, electric utilities are in an enviable position as the middlemen (and 
middle-women) between most renewably produced energy and its end-use. 
Furthermore, if we accept the unavoidable departure (or transition) of the subject of the 
next section (energy-producing natural gas and other petroleum industries), electricity is 
not only the most flexible and efficient way of producing, transmitting and distributing 
energy, it has a virtual monopoly on these functions. 

The one caveat at the beginning of this section, “If properly managed…” results from 
repeated demonstrations that even the best positioned company can be poorly 
managed. Exercising due diligence is always necessary, especially with a force as 
complex and unpredictable as climate change. The good news is that national labs and 
other climate research organizations are producing increasingly powerful simulation 
suites and other tools to help us understand the probability of the unlikely. Even if some 
event had not happened in recent memory, due diligence demands we determine the 
probability that it may happen this year, and/or next year, etc. (hello 2017, 2018 and 
2019 Northern California wildfires; hello stalled Hurricane Harvey (2017) and stalled 
Hurricane Florence (2018)).  
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The risk-management functions at all major electric utilities must constantly review the 
latest research on climate change, projecting possible scenarios that can impact your 
business, evaluating the probability of these actually happening, and preparing plans to 
take advantage of and/or minimize negative impacts to your business if they do happen. 

3. Petroleum Industries 
This is a complex set of industries that are composed of two major segments, each of 
which provides a primary function. The first function is to provide energy for everything 
from heating homes, other buildings, and fueling most vehicles (BEVs aside), to 
providing process energy for most industries. The second function provides feed-stock 
chemicals for many industries. The “Chemical Industry” takes much of their input 
compounds from the Petroleum Industries and converts these into products that are 
closer to their ultimate end-use. 

The first of these functions is often referred as the “Energy Industry”, and this has been 
contracting for some time. For instance, in 1980 the Energy Industry represented 28% of 
the S&P 500's value. Last year it represented less than 5% of this value.1 Moody’s 
warned in 2018 that this transition represented a “significant business and credit risk” for 
oil companies. 

The key word in the prior paragraph is “transition”. There are two types of transitions that 
the petroleum industry can make. The first is often called “business as usual”, and is 
often followed by a complete collapse of the subject industry. I might suggest a second 
path would be better for the title industries. 

First consider that these industries have many technologies that are not related to 
pumping energy source-compounds out of the ground, refining them and selling them for 
consumers of this energy to burn. For instance, a couple of weeks ago I posted a paper 
on hydroelectric and geothermal generation (linked below). Although both of these are 
renewable generation technologies (by my definition), geothermal generation is rapidly 
expanding. One of the technologies that led to this expansion was a technique that was 
developed by the oil industry for enhancing the permeability of subsurface rock 
formations. It would be reasonable to build a new business-segment around this and 
other subsurface technologies as used to expand geothermal generation. 

https://www.energycentral.com/c/cp/other-major-renewables  

Other similar new or repurposed businesses might include: 

 Transmitting organic liquids and gases from their point of manufacture to their 
end-use or disposal destinations. In the future these might be: 

o Chemical feedstocks derived from recycled products (like plastics). 

o Greenhouse gas headed to geologic sequestration sites. 

o Green hydrogen headed to a number end-use sites (see my last post, 
“Hydrogens Roles”) 

                                                 
1 Institute for Energy Economics and Financial Analysis (IEEFA). As reported by Justin Worland, in the 

Jan 27, 2020 Issue of Time Magazine, “Shell’s Crude Awakening”. 

https://www.energycentral.com/c/cp/other-major-renewables
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o Biologically derived fuels and feedstocks 

 Converting organic liquids and gases to other substances 

 Exploiting subsurface geology  

 Major offshore operations (like future offshore wind-energy facilities, and electric 
transmission lines) 

Each of the functions and many more could contribute to transitioning to a new business 
model over many future decades. 

4. Structures and Structural Materials 
This is a large group of industries that include the oldest, like lumber, concrete, metals, 
and structures built from these (I’m excluding any type of powered machinery or 
electronics), and the most recent developments like various additive technologies.  

Lumber and structures primarily built from lumber (houses, buildings and furniture), not 
only will provide critical necessities for our population for many decades to centuries, but 
also will sequester carbon dioxide for as long as they are standing. 

Concrete needs to evolve to processes that sequester carbon dioxide that is emitted 
from cement production (2 Gigatonnes per year in the U.S.). There are a number of 
potential processes for doing this – see section 3 in the earlier post linked below. 

https://www.energycentral.com/c/cp/concrete-greenhouse  

Metals have made the transition from primarily refining these from ores to primarily using 
recycled metals. Also the structures made from steel, especially large steel-framed 
buildings, tend to last centuries, and when they are demolished – most steel is recycled. 
Aluminum has some structural use, but is the primary conductor used by electric utilities. 
Like steel it is easily recycled (ditto copper). 

Additive manufacturing is an emerging technology that is on the verge of transforming 
many industries. The description below is from an industry website referenced here.2 

“Additive Manufacturing (AM) is an appropriate name to describe the technologies that 
build 3D objects by adding layer-upon-layer of material, whether the material is plastic, 
metal, concrete or one day…..human tissue. 

“Common to AM technologies is the use of a computer, 3D modeling software 
(Computer Aided Design or CAD), machine equipment and layering material.  Once a 
CAD sketch is produced, the AM equipment reads in data from the CAD file and lays 
down or adds successive layers of liquid, powder, sheet material or other, in a layer-
upon-layer fashion to fabricate a 3D object. 

“The term AM encompasses many technologies including subsets like 3D Printing, 
Rapid Prototyping (RP), Direct Digital Manufacturing (DDM), layered manufacturing and 
additive fabrication. 

“AM application is limitless. Early use of AM in the form of Rapid Prototyping focused on 
preproduction visualization models. More recently, AM is being used to fabricate end-

                                                 
2 What is Additive Manufacturing, http://additivemanufacturing.com/basics/  

https://www.energycentral.com/c/cp/concrete-greenhouse
http://additivemanufacturing.com/basics/
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use products in aircraft, dental restorations, medical implants, automobiles, and even 
fashion products. 

“While the adding of layer-upon-layer approach is simple, there are many applications of 
AM technology with degrees of sophistication to meet diverse needs including: 

 a visualization tool in design 

 a means to create highly customized products for consumers and professionals 
alike 

 as industrial tooling 

 to produce small lots of production parts 

 one day….production of human organs 

“At MIT, where the technology was invented, projects abound supporting a range of 
forward-thinking applications from multi-structure concrete to machines that can build 
machines; while work at Contour Crafting supports structures for people to live and work 
in.” 

Contour Crafting, mentioned in the last paragraph above is a Southern California 
Company that is developing additive technology that can construct entire buildings. Their 
site is here, http://contourcrafting.com/ . 

The primary advantages that additive technology will bring to structural materials is that 
it can greatly reduce the cost of fabricating any type of structure, even in very small 
batches, and for large structures (like buildings) greatly reduce the waste.  

Many large metropolitan areas are suffering from a shortage of housing, and additive 
technology could rapidly increase the amount of housing, and greatly reduce the cost of 
each dwelling. Although this represents a huge opportunity, modeling possible impacts 
of climate change and societal changes to reduce its effects on all structural materials 
will allow these businesses to optimize their future and our journey to net-zero 
greenhouse gasses. 

5. Mobility System Industries 
I have written frequent posts on the subject of this section, and will continue to do so. 
However, the subject of this post is the sensitivity of large industries to transitions 
brought about by climate change, and this set of industries (expanded below) is starting 
a major transformation that will test each company. Mobility systems include: 

 Light road-going vehicles (cars, SUVs, pickups, and others) and their supply 
equipment (a.k.a. chargers). 

 Heavy road-going vehicles (heavy semi-trucks, medium-box-trucks, and many 
others) 

 Off-road excavation and hauling equipment 

 Track-going vehicles (trains and commuter railways) 

 Flying vehicles 

 Sea-going vehicles 

http://contourcrafting.com/


 

5  

 

None of the above vehicles have made any significant progress towards zero-
greenhouse gas operation. The category represented by the first bullet above has made 
the most progress, but is still just scratching the surface (ditto the second category).  

A large percentage of commuter-rails are already electrified, but electrifying the U.S. 
freight-carrying rails will be an immense project, and getting rid of diesels is critical. Thus 
this may need to be a multi-step process. 

Long-distance air-transport vehicles will need to be completely redesigned to use the 
most likely ultimate fuel (liquid or compressed hydrogen), so this too will probably need 
to be a multi-step process. 

Sea going vessels will probably be the easiest to convert for a number of reasons, but 
this too is a multistep process which has already started (converting from bunker-oil to 
light diesel was required by this year). 

Although all of the many industries that manufacture and operate the above vehicles will 
undergo major changes during the required transitions, most of them will emerge from 
this process as successful enterprises, if they understand the task at hand and work with 
other stake-holders to make the required changes. 


