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ABOUT ROCKY MOUNTAIN INSTITUTE
Rocky Mountain Institute (RMI)—an independent 

nonprofit founded in 1982—transforms global energy 

use to create a clean, prosperous, and secure low-

carbon future. It engages businesses, communities, 

institutions, and entrepreneurs to accelerate the 

adoption of market-based solutions that cost-

effectively shift from fossil fuels to efficiency and 

renewables. RMI has offices in Basalt and Boulder, 

Colorado; New York City; the San Francisco Bay Area; 

Washington, D.C.; and Beijing.
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The goal of RMI’s Industry Program 
is to decarbonize the world’s goods 
and services, including how they are 
designed, produced, sourced, and 
delivered to consumers.  
 
To do this, we are operating three initiatives 

oriented along value chains instead of asset 

classes, to enable effective, coordinated efforts 

from demand stimulation, to market creation, to 

investor pressure: 

1. Material Value Chains—Key materials, such as 

steel, cement, and plastics 

2. Energy Inputs—Natural gas and methane, 

hydrogen, and biofuels 

3. Heavy Transport—Trucking, shipping, aviation, 

and rail

These sectors currently contribute to 40% of global 

greenhouse gas (GHG) emissions, constitute more 

than half of both the revenue and assets of Fortune 

100 companies,1 and employ over 100 million people 

around the world.2 The seven largest industry 

subsectors will emit twice the world’s entire carbon 

budget for a 1.5°C pathway by 2050.3

The main challenges in transitioning to a low-carbon 

industry sector are not necessarily expensive solutions 

or the need to develop unknown technology. In fact, 

the cost to the end consumer is, in most cases, less 

than 2%, which is a significantly lower impact than has 

been imposed on consumers to decarbonize electricity. 

We believe there are three fundamental market forces 

that work against this transition: (1) maintaining the 

status quo to de-risk investments in long-life assets, (2) 

commoditizing the traded products to enable global 

competition and reduce the cost to consumers, and (3) 

siloing capital in asset classes, isolating the processes 

in dire need of investments in low-carbon technology. 

To drive large-scale change, we are using a 

combination of a market “pull” (creating a demand 

for low-carbon goods to pull the industries toward 

the adoption of decarbonization technologies) and a 

technology “push” (advancing breakthroughs in low-

carbon technologies and process design). Practically, 

this means we are engaging in market-stimulation 

and market-creating activities to drive fundamental 

change in the dynamics of these industries. We are 

also providing advice to, and collaborating with, RMI’s 

Global Climate Finance Program to apply financial 

pressure. In addition to RMI’s and Carbon War Room’s 

legacy programs in trucking, shipping, aviation, and 

mining, we are establishing programmatic initiatives 

in steel, cement, plastics, methane leakage reduction, 

hydrogen, and biofuels.

THE NEXT INDUSTRIAL REVOLUTION
Rocky Mountain Institute’s Quest to Decarbonize Industry
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ANNUAL GLOBAL 
GHG EMISSIONS 

Embedded Carbon Emissions from Industrial Processes 

MATERIALS 
to create goods

6.81 Gt/yr

ENERGY to 
process materials

3.48 Gt/yr

Fuel to TRANSPORT 
materials and good

4.64 Gt/yr

ENERGY to 
create goods

BY 2050, THE SEVEN LARGEST 
INDUSTRY SUBSECTORS WILL LIKELY 
CONSUME THE CARBON BUDGET FOR 
A 1.5°C PATHWAY

By 2050, the seven largest industry subsectors 

will emit twice as many GHGs as the world’s 

entire carbon budget  

Whether or not we realize it, industrial activities are at 

the very center of our economy and our lives. They are 

essential to creating and delivering the things we use 

every day, whether it is the cars or bicycles we use to get 

around, the phones or laptops we use to connect to the 

world, or the cement, steel, and bricks we use to build 

houses. These products all require raw materials, along 

with energy (usually in the form of fossil fuels), to create 

and transport them. Consumer goods are formed through 

a set of industrial activities, starting with the sourcing of 

raw materials, either through recycling or virgin extraction. 

Those raw materials then undergo energy-intensive 

processes to refine and transform them. Next, the product

is manufactured, generally in a large, energy-intensive 

factory, and finally it is shipped to the end consumer, 

typically on a ship, plane, or truck that uses fossil fuels.

Although few of the activities in this chain are consumer 

facing, they play an important role in our everyday 

lives. Not surprisingly, these activities also contribute 

a significant share of global GHG emissions each year. 

If you include the emissions from the generation of 

electricity (Scope 2 emission), the industry sectors 

represent more than 40% of the global GHG footprint 

today.4 In addition to their contribution to climate 

change, these emissions create daily risks to our food 

and water, our health, our homes, and our economy. 

Further, the GHG emissions of the seven largest 

industry subsectors will be twice the world’s entire 

carbon budget for a 1.5 ºC pathway by 2050.5 Even if 

all other sectors—such as personal mobility, buildings, 

and power generation—are fully decarbonized 

tomorrow morning, these seven industry subsectors 

alone will release enough GHGs to drive global 

warming far in excess of 1.5°C.

EXHIBIT 1 

The Big Picture of Industry Emissions

 Source: RMI
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using IPCC estimates

Industry Sector
2020–2050 Footprint

The projected GHG footprint 
of global industry will consume 
2X the remaining carbon budget 
for a 1.5°C outcome by 2050
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TAKING THE “HARD” OUT OF “HARD 
TO ABATE” 

There are three root causes of inertia in industrial 

sectors that encourage work against industry-

wide transformation

Industry sectors are often referred to as “hard 

to abate,” suggesting it is more challenging and 

expensive to reduce the industry footprint compared 

to other areas of our economy. It is true that 

historically, from a carbon reduction perspective, these 

industries have been slow to change, largely because 

there have not been sufficient incentives. 

However, markets have been designed explicitly to 

de-risk investments in industry assets and to deliver 

the lowest cost products to consumers. The constraint 

to minimize CO
2
 emissions is a relatively new addition, 

and to be fair, a production facility in these sectors can 

have a lifetime of 40 years or longer. Therefore, the 

current asset base reflects historical priorities more 

EXHIBIT 2 

2020–2050 Industry GHG Footprint Versus 1.5°C Carbon Budget

 Source: RMI
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than current priorities. This also means that deploying 

new technology in newly built production capacity 

will not put the industry on a steep enough transition 

pathway if such deployment does not also address the 

existing industry facilities. 

However, there is one factor that offers hope—the 

ultimate cost of decarbonization as seen by the 

consumer is actually quite low. As shown in the 

Mission Possible report by the Energy Transitions 

Commission (ETC), the cost of decarbonizing heavy 

industry would be less than 1%–2% of the consumed 

end products.6 For example, the final cost to an 

end consumer to decarbonize a $60 pair of jeans is 

approximately $0.30. The ETC report also lays out 

clear technology pathways for “hard-to-abate” sectors 

to achieve decarbonization goals at this low cost. 

If it is not prohibitively expensive and the required 

technology is largely known, what are the underlying 

dynamics we need to identify to address this 

decarbonization challenge? We have identified 

three root causes of inertia that are anchored in the 

fundamental priorities of these markets and in the 

evolution of the structure of global supply chains: 

1. Maintaining the status quo

In the industry sectors, investments produce a 

return over a very long time, up to 40 years or more. 

Investment decisions are made for projects that span 

several economic cycles, during which asset owners 

and financing institutions try to anticipate results and 

market dynamics far into the future. But none of them 

owns a crystal ball. Thus, these decisions tend to be 

made with assumptions that are biased toward current 

cost structures. Companies and investors will then 

have strong incentives to minimize change throughout 

the life of the assets. These incentives and the “locked 

in” capital of the assets create tremendous inertia. As 

a consequence, strong lobbying and market forces are 

all aimed at maintaining the status quo. This context is 

the opposite of the rapid, industry-wide transformation 

required to achieve a 1.5°C pathway.

2. Commoditization

Creating competitive global markets was a key factor 

in the industrialization and wealth creation of the 

20th century. Trading standardized products—or 

commodities—has put intense pressure on price, 

driven out inefficiencies, and accelerated productivity 

improvements, and buyers of materials have good 

reason to want to keep it this way. However, this 

market structure creates great challenges for product 

differentiation, traceability, and end consumer 

transparency, all of which are critical to creating 

a market for low-carbon goods. For example, 

commodities such as copper or steel are often traded 

many times over before reaching the manufacturer 

and being transformed into a consumed good. This 

makes it nearly impossible to trace the true carbon 

footprint of the end product.  

3. Siloing of capital

During post–World War II industrialization, many 

corporations were in control of both upstream material 

sourcing and downstream manufacturing. This helped 

eliminate expenses and allowed them to secure their 

supply of critical materials. Over time, the benefits of 

vertical integration gradually deteriorated. Although 

some industries still own upstream assets to secure 

supply of critical materials—such as cobalt, lithium, 

and rare earth minerals—ownership portfolios 

are now typically clustered around asset classes, 

such as mining assets, steel mills, and automotive 

manufacturing plants. With this transition, the only 

way to shift capital across the value chain is through 

market transactions. For example, decarbonizing 

concrete will take significant investments in cement 

mills. But intense competition, low margins, and 

minimal fluctuation in consumer concrete prices make 

it difficult to demand a price-premium for low-carbon 

concrete. However, if these assets were not siloed, 

and construction companies or property developers 

owned the cement mills, profits from project 

development could more easily be reinvested in the 

cement mills. 
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LEVERS FOR CHANGE

Creating industry-wide transformation in 

industrial sectors requires intervention in 

markets, policy, and finance

Achieving an energy transition at the pace necessary 

for a 1.5°C pathway requires change that fundamentally 

works against these three forces. We need to shift cost 

structures, establish premium markets for low-carbon 

goods, and enable capital flow across the value chain. To 

do this, there are three primary levers for change:

1. Market intervention—Create demand for 

low-carbon goods, helping enable advanced 

breakthroughs in technology and process 

design, and establishing markets where these 

products can be transacted. 

2. Policy intervention—Set new rules for 

operations and investments. 

3. Finance intervention—Use the mobilization 

and smart allocation of finance as a critical 

enabler of the low-carbon transition.  

Working against fundamental market forces is truly 

hard. It has always been the belief at RMI that finding 

ways of working with, rather against, markets has 

greater potential for success at scale. Consequently, 

we believe it is critical to understand, specifically 

for each subsector, how the transition will implicate 

market participants and surgically look for solutions 

that not only decarbonize the value chain but also 

enable investments at comparable risk, all while 

delivering a cost-competitive product to consumers.

The market inertia we wish to influence is not 

unique for the industry sectors, although it is more 

accentuated. Therefore, there is opportunity to find 

inspiration for how to drive change from other sectors 

of the economy that are further ahead in their energy 

transitions (see Exhibit 4).

 

EXHIBIT 3 

Primary Levers for Change

 Source: RMI
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We believe that all three levers need to be pulled in 

parallel to put us on a 1.5°C pathway, which is why RMI is 

active across the spectrum in different capacities. Our 

Global Climate Finance program is explicitly developing 

finance tools and solutions, while our Industry Program 

is primarily focused on creating market interventions 

and providing guidance on policymaking. Our priorities 

reflect not only the intense activity from both nonprofits 

and for profit–funded lobbying organizations in the area 

of policy shaping, but also the abundance of near- and 

medium-term opportunities in current markets that we 

can help unlock.

Market Intervention Policy Intervention Finance Intervention

Shift Cost Structures

• Renewable Energy Buyers 
Alliance (REBA)

• Product innovation

• Sunshine for Mines

• Carbon taxes

• Cap and trade

• Offsets

• Tax credits

• Sulfur Emission Control 
Areas (ECAs)

• Asset securitization

• Insurance products

 
Establish Premium 
Markets

• Renewable energy credits 
(RECs) and certifications

• Energy Web Foundation 

• Organic and fair trade 
products

• Oil & Gas Climate Initiative 

• Global Maritime Forum

• Climate Auctions

• Global Methane Solutions

Enable Capital Flows 

• Vertical integration

• Private equity or venture 
capital

• Third Derivative

• Clean energy portfolio 
requirements

• Poseidon Principles

• Low-carbon investing

• Center for Climate Aligned 
Finance

EXHIBIT 4

Examples of Interventions

Interventions in which RMI is directly involved

Source: RMI

https://rmi.org/our-work/areas-of-innovation/climate-finance/
https://rmi.org/our-work/areas-of-innovation/climate-finance/


THE NEXT INDUSTRIAL REVOLUTION | 9

RMI’S INDUSTRY PROGRAM

RMI’s Industry Program is working 
to decarbonize the world’s goods 
and services, including how they are 
designed, produced, sourced, and 
delivered to consumers.

To achieve this mission, we have established three 

global initiatives:

1. Material Value Chains—Decarbonizing the 

sourcing, transformation, and assembly of 

physical products 

2. Energy Inputs—Providing clean, reliable 

sources of energy for industrial activities 

3. Heavy Transport—Lowering the emissions of 

moving of goods and energy to interim or final 

customers

These three initiatives encompass the basic industrial 

activities that are necessary to create the goods we 

use every day: sourcing and processing materials, 

providing energy for industrial processes, and 

transporting materials and goods. 

To reflect the challenges and the system thinking 

required to find effective solutions, we have deliberately 

arranged our teams and interventions along value 

chains rather than asset classes. That means that 

instead of working with steel or cement as products or 

outputs from a factory, we consider the whole use cycle, 

starting with how the value provided to a consumer can 

be manifested differently in a less material-intensive 

product. We then look at what material choices can be 

made to provide the product most efficiently. Next, we 

look how that material sourcing and manufacturing can 

be optimized. And finally, we look at how the producing 

assets can source energy in a sustainable way. This 

approach builds on RMI’s almost 40-year legacy of first 

principle design thinking.

To drive large-scale change in these areas, we are 

using a combination of a market pull and technology 

push. For example, the recently dramatic cost 

reductions for renewable energy have enabled 

industry stakeholders to reduce the energy cost and 

carbon footprint of their assets while improving their 

competitive positions. Ultimately, this has pushed them 

to be better positioned for the transition to low-carbon 

goods, from design to delivery. However, the evolution 

has been far too slow to keep us on a pathway toward 

limiting global warming to 1.5°C and avoiding the 

catastrophic consequences of climate change. 

Simultaneously, to help pull these industries toward 

adopting low-carbon technologies and processes, 

we are working to create demand for low-carbon 

goods such as “green steel” or low-emissions 

natural gas. To do this, we engage in market-

stimulation activities to drive fundamental change in 

the dynamics of these industries.

This reinforcing push-pull dynamic also reflects our 

fundamental belief that the stakeholders that will 

ultimately drive change are the end consumers, or the 

asset owners, partially influenced by their investors. 

Change will be initiated at the front or at the back of 

the value chain and bull-whip through the system, as 

long as there are mechanisms in place to hold interim 

stakeholders accountable to this demanded shift in 

performance. There is a growing set of consumers who 

are willing to make procurement decisions inclusive 

of energy and climate considerations, but the supply 

chains fail to deliver even the basic facts on which to take 

action. Similarly, there are large, leading corporations 

that want to embark on a transition in line with the Paris 

Climate Agreement, but simply do not know where to 

begin. RMI’s Industry Program is engaging with these two 

sets of stakeholders—leading corporations as well as the 

buyers of the products—value chain by value chain.
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Our Industry Program is growing its focus to better 

reflect the size of the challenge and the opportunity for 

change. Building on our existing expertise in the areas 

of mining, methane, and heavy transport, RMI’s Industry 

Program is expanding our programmatic work to engage 

in a broader scope of market-influencing efforts through 

innovation and the replication of proven concepts. Our 

work is engaging in the most critical value chains at a 

scale that corresponds to these sectors’ proportional 

role in global GHG emissions. In the near term (12–18 

months), this includes the following priorities:

• Materials:

 - Expand current initiative in mining to challenges 

that are currently employing nonelectric solutions 

(for example, hauling), and replicate microgrid and 

behind-the-meter solutions to adjacent sectors.

 - Engage with the global iron ore and steel value chain, 

to aggressively pursue low-carbon steel pathways.

 - Establish fundamental thought leadership in the 

cement and plastics value chains, to launch specific 

theories of change and intervention models.

 - Build a partnership network within the original 

equipment manufacturer community to explore 

scaling opportunities.

 - Develop a joint carbon accounting framework 

to enable premium markets and standardized 

reporting to the Task Force on Climate-related 

Financial Disclosures. 

• Energy Inputs:

 - Establish certification methodology and engage 

in demand stimulation for low-methane-emission 

natural gas.

 - Accelerate hydrogen market development through 

a combination of research and marketplace pilots.

 - Pursue opportunities for biofuel and biomass to 

achieve near-term decarbonization. 

• Heavy Transport:

 - Work globally to accelerate the adoption and use 

of electric vehicles for road freight transport.

 - Collaborate with the World Economic Forum to 

mobilize the global aviation industry toward 

low-carbon fuel solutions and in-sector 

abatement opportunities.

 - Build multimodal, on-land transportation capabilities 

and solutions with clients in South and East Asia.

 - Expand the current Trucking Initiative to 

incorporate and adapt to international markets. 

RMI’s Industry Program is positioned to draw on the 

established expertise of other RMI programmatic areas 

and collaborates closely with the Electricity Program, 

the Mobility Transformation Program, the Global 

Climate Finance Program, the Office of the Chief 

Scientist, and Emerging Solutions, as well as across 

geographies with our offices in Beijing and Delhi and 

our emerging presence in sub-Saharan Africa.

To tackle climate change and the risks that go with it, 

we need to focus on all contributing factors. Although 

it is important to work on decarbonizing the way we 

get the energy that powers our buildings and cars, it is 

also critical to focus on the entire process of producing 

and delivering the goods we use. As the ETC noted in 

its Mission Possible report, the biggest challenge to 

meeting the Paris Agreement and reaching net-zero 

emissions by midcentury lies within these hard-to-

abate sectors.7

RMI is uniquely positioned to pursue transformational 

and market-based change at a global scale and to 

support global industries as they transition toward 

a new role in a low-carbon economy. By creating 

demand for low-carbon goods, such as green steel 

or low-emissions natural gas, we are pulling these 

industries toward adoption of low-carbon technologies 

and processes. By enabling and advancing 

breakthroughs in technology and process design, we 

are pushing these industries toward creation of goods 

that are low carbon, from design through delivery. With 

this change model, we are leading the next industrial 

revolution—decarbonizing the hard-to-abate sectors 

that are at the very center of our economy and our lives. 
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