
Higher interest rates and lower commodity prices continue to drive debates around 
the outlook for Green Capex — towards decarbonization, infrastructure and clean 
water goals — and catalysts for stocks in the Green Capex supply chain. We refresh 
our analysis of what’s on track and continue to see private sector Green Capex per 
year $0.9 tn higher this decade vs. the 2016-20 annual run rate, though with lower 
but still substantial spare capacity among publicly-traded companies for additional 
investment. This still means government, consumer and additional private sector 
investment will be critical to meet the $2.8 tn increased annual Green Capex run rate 
needed globally, in our view. Investor feedback continues to focus on corporate rates 
of return — resilience, momentum and relative strength; we note nine sectors meet 
at least two of these based our refreshed analysis.  

Sectors with favorable corporate returns trends 
We highlight nine sectors for returns resilience, strength and/or momentum, 
meeting at least two of the three. Machinery (all three), Airlines, Diversified Telecom, 
Energy Equipment & Services, IPPs and Renewables, Transportation Infrastructure, 
Electrical Equipment, Electronic Equipment and Software.
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PM Summary 

We refresh our estimates for Green Capex — investment this decade towards 

decarbonization, infrastructure and clean water Sustainable Development goals — 

for the latest expectations for both public and private companies that we believe 

can see greater ownership in ESG funds. Our analysis suggests five key takeaways.  

We continue to see Green Capex as a secular theme this decade, where we see1.

the need to invest $2.8 trillion more annually in the 2020s (vs. the historical

annual average in 2016-2020) to meet Decarbonization, Infrastructure and

Clean Water goals. After refreshing consensus/our estimates for the private sector,
we still believe public + private companies are on track for $0.9 tn of the incremental
$2.8 tn. Our analysis implies publicly traded companies have the ability to invest
$0.7 trillion more (down vs. $0.9 tn previously in our Oct. 2022 report) without
stretching balance sheets and while still retaining 30% of operating cash flow as
free cash.

Governments are investing more and accommodating greater private2.

sector/consumer investment. We continue to see positive momentum from
government incentives stimulating additional Green Capex. We estimate the
Inflation Reduction Act will represent incremental US government effective
investment of $0.1 tn annually in 2023-32 vs. a 2022 base.

Investor feedback continues to focus on corporate returns + thematic exposure3.

— we highlight nine sectors for corporate returns strength, resilience and/or

momentum. As Sustainable Investors look for the overlap between favorable
financial fundamentals and exposure to key Sustainability themes such as Green
Capex, we see rising focus on corporate returns strength, resilience and
momentum. We highlight nine sectors for having at least two of these three based
on our analyst estimates — Machinery (all three), Airlines, Diversified Telecom,

Energy Equipment & Services, IPPs and Renewables, Transportation

Infrastructure, Electrical Equipment, Electronic Equipment and Software.

Opportunity for discovery value more broadly across the supply chain remains.4.

We continue to see greater quantification of impact by Sustainable Investors and
wider options for Sustainable fund objectives leading to a broadening of the
investable universe.

Green Revenue beneficiaries have outperformed Green Reinvestors and5.

Greenablers. Amid current volatility in markets, we believe this is potentially due to
investors looking more closely at earnings tailwinds in deciding which companies to
support.
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Exhibit 1: We believe the private sector is still on track for $0.9 tn 
(unchanged vs. prior) of the incremental $2.8 tn Green Capex 
needed annually in the 2020s. We revise downwards our 
expectations for Green Capex spare capacity from publicly traded 
companies to $0.7 tn ($0.9 tn prior), raising the need for additional 
investments at $1.2 tn annually 
Components of incremental annual investment needed this decade to 
meet Net Zero, infrastructure and clean bwater goals, $ trillion 

Exhibit 2: Corporate returns for all sectors (ex. Financials and Real 
Estate) have seen downward revisions for 2023E and are expected 
to be in-line in 2024E vs. our Oct. 2022 report — Green Capex 
sectors have seen positive revisions for 2024E 
Weighted Average CROCI for all sectors and Green Capex sectors; 
comparison of current values vs. as published in our Oct. 2022 ‘Investing 
in Green Capex’ report 

$0.6 tn

$2.8 tn

$0.3 tn

$0.7 tn

$1.2 tn

$0.0

$0.5

$1.0

$1.5

$2.0

$2.5

$3.0

Projected from
public companies

Projected from
private companies

Spare capacity
from public
companies

Additional
investment needed

We believe we are still 
currently on track for $0.9 tn 

of the incremental $2.8 
needed

7%

8%

9%

10%

11%

12%

13%

14%

15%
All sectors 

(ex. Fin. & RE)
Current CROCI 

Green Capex Sectors 
(ex. O/G)

Current CROCI 

All sectors (ex. Fin. & RE)
CROCI estimates from Oct. 

Green Capex Sectors 
(ex. O/G)

CROCI estimates from 

Source: IEA, OECD, McKinsey & Company, FactSet, Preqin, Goldman Sachs Global Investment 
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How much Green Capex is on track: Maintain private sector 2020s outlook 
after refresh 

The need: We continue to see $6.0 trillion of annual Green Capex in the 2020s 

towards decarbonization/infrastructure/clean water, +$2.8 tn from the annual run 

rate in 2016-20. In our view, Green Capex will be a multi-year secular theme this 
decade, as focus rises on what’s needed to decarbonize the world and meet Clean 
Water and infrastructure goals. We continue to see the need for annual investments of 
$6.0 tn this decade, globally. Of the total need, $2.8 tn would be incremental vs. 
historical annual Green Capex in 2016-2020 (Exhibit 4). We believe an all-in approach 
across sectors is required, providing opportunities across the Green Capex supply chain 
to participate in achieving these goals. To stimulate additional investment we believe 
three C‘s will be required: Collaboration, Comprehensive focus and Corporate returns 
(please see our report on Accelerating the Energy Transition: Stimulating capital and 
return on capital for more details).  

What’s on track: After refresh, we continue to see the private sector on track to 

deploy an incremental $0.9 tn in annual Green Capex — or 34% of the incremental 

$2.8 tn needed. After considering the latest consensus and analyst capex + R&D 
outlooks, our analyst estimates for Green Capex mix shifts and Green private equity 
funds raised, we maintain our outlook that private sector Green Capex is on track for an 
annual pace this decade $0.9 tn greater than the run rate in 2016-20. This comes $0.6 tn 
from publicly traded companies and $0.3 tn from private companies. We see potential 
for publicly traded companies to be investing $0.7 tn more in Green Capex (down from 
$0.9 tn from our October 2022 report, which as described in greater detail later in the 
report is largely a function of less expected cash flow from traditional energy 
companies) while still retaining 30% of operating cash flow as free cash flow and while 
still maintaining 1.5x net debt/EBITDA balance sheet. Please see Exhibit 3. 

12 May 2023   5

Goldman Sachs GS SUSTAIN: Green Capex



Capex: Greater growth off of higher 2022 base 
Consensus expectations for overall capex + R&D growth in 2023E and 2024E are 

higher than in our October 2022 report off of a higher 2022 base. Consensus 
estimates currently call for annual growth in capex + R&D in 2023E-24E of 5.3% and 
2.6%, respectively, for key sectors relevant for Green Capex. We note consensus 
expectations for annual capex + R&D growth in 2023E and 2024E are up from 1.0% and 
1.5% published in our October 2022 report, with actual 2022 capex + R&D ending the 
year greater than our expectation in October. Please see Exhibit 5 for more details. 
Across Green Capex sectors, Capex + R&D growth is driven by Utilities and Clean 
Energy in 2023E — expected to see ~10% yoy Capex + R&D growth vs. 1% growth for 
all other Green Capex sectors. Capex + R&D growth in Utilities and Clean Energy is 
expected to slow down in 2024E and 2025E, but to remain positive. While consensus 
calls for a modest decline in Capex + R&D for other Green Capex sectors in 2025E, we 
believe consensus is likely conservative based on past upward revisions. We see 
potential for upward revisions upon greater corporate disclosure/project designations of 
capital plans. 

We continue to assume Green mix shift consistent with our forward-looking 

analyst estimates outline in our Dec. 2022 ESG of the Future report, indicating a 

1.5% Green Capex mix shift through 2025E. Solely applying overall capex + R&D 
growth does not factor in mix shift towards Green Capex, an important driver of Green 
Capex, in our view. As we detailed in our Dec. 2022 report outlining Green 
Revenue/Green Capex forecasts, our forward-looking estimates for Green Revenue and 
Green Capex mix by analysts across 20 sectors implies a 1.5% increase, annually, in 
weighting in Capex towards sustainable use cases through 2026E. Given potential for 
further upside, in our scenario analysis we apply the mix shift to capex and R&D across 
all sectors — not just the sectors surveyed in our analysis of forward-looking estimates. 

Exhibit 3: We believe the private sector remains on track for $0.9 tn 
(unchanged vs. prior) of the incremental $2.8 tn Green Capex 
needed annually in the 2020s. We revise downwards our 
expectations for Green Capex spare capacity from publicly traded 
companies to $0.7 tn ($0.9 tn prior) 
Components of incremental annual investment needed this decade to 
meet Net Zero, infrastructure and clean water goals, $ trillion 

Exhibit 4: We see the need for an incremental $2.8 trillion of Green 
Capex per year in the 2020s to $6.0 tn per year on average to 
support Net Zero, Infrastructure and Clean Water goals 
Green Capex in the Net Zero scenario 
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We maintain our expectation for incremental annual Green Capex on track this 

decade from publicly traded companies to $0.6 tn. As detailed in Exhibit 6, we 
incorporate overall capex + R&D YoY growth expectations in 2022-24 and a 3.5% longer 
term (unchanged vs. our prior report), combined with a 1.5% per year Green mix shift 
(unchanged vs. our prior report). The 3.5% long-term CAGR is an intermediate data point 
between consensus estimates for yoy growth in Capeax + R&D in 2023 and 2024. 
While consensus estimates call for a yoy decline in Capex + R&D in 2025E, we still 
apply a 3.5% annual growth rate, to reflect our expectation that consensus expectations 
could potentially see upside via greater clarity on avenues for corporates to reinvest 
cash flow and given trends we see in opportunities/needs for investment. Our analysis 

still implies $0.6 trillion in higher annual Green Capex on track this decade, on 

average — when applied across the >7,000 companies in our GS SUSTAIN 

database. We note the trend vs. our October 2022 report is higher before rounding. 

Exhibit 5: FactSet consensus indicates an acceleration in Capex + R&D growth rates in 2022-2025E, now expected to see a 4.4% CAGR (vs. 
1.8% CAGR as of 6 months ago)   
Overview of Capex + R&D YoY growth for Green Capex sectors (excluding Oil & Gas and Energy Equipment and Services), based on FactSet 
consensus; Total line includes all sectors (not just Green Capex sectors) 

Capex + R&D YoY Growth -- Weighted Average
2022 2023E 2024E 2025E 2022-2025E CAGR

Current vs.
- 6-mo

vs.
-3-mo

vs.
-1-mo Current vs.

- 6-mo
vs.

-3-mo
vs.

-1-mo Current vs.
- 6-mo

vs.
-3-mo

vs.
-1-mo Current vs.

- 6-mo
vs.

-3-mo
vs.

-1-mo Current - 6-mo

Airport Services 8.5% 9.5% 5.4% 1.2% 6.1% -0.4%
Aluminum 30.9% 17.1% -3.2% -1.7% 9.9% 3.2%
Auto Parts & Equipment 15.0% 8.8% 3.0% -1.9% 6.0% -2.4%
Automobile Manufacturers 20.5% 4.9% 2.6% -3.8% 5.7% 0.9%
Automotive Retail 0.7% 2.0% -1.5% -1.2% 0.0% 2.2%
Building Products 8.2% 11.7% -1.1% 2.4% 5.2% 2.9%
Construction & Engineering 8.8% -0.8% 4.9% 3.7% 4.1% 7.2%
Construction Machinery & Heavy Trucks 9.7% 6.1% 1.5% -5.0% 2.9% 0.8%
Construction Materials 0.5% -2.0% -4.0% 0.8% -1.2% -2.3%
Copper 33.6% 27.1% -1.0% -11.3% 10.5% 6.7%
Diversified Metals & Mining 10.4% 15.6% -2.8% -10.0% 2.8% -0.1%
Diversified Real Estate Activities 28.2% -15.9% -7.5% 3.4% 0.8% -1.3%
Electric Utilities 9.9% 5.7% 0.9% 0.8% 4.3% 3.3%
Electronic Components 8.7% -6.2% 4.1% -8.9% -0.8% -2.9%
Electronic Equipment & Instruments 6.7% 6.0% 8.6% -7.3% 3.3% 4.1%
Electronic Manufacturing Services -14.2% 28.9% 7.3% -30.0% -4.5% -8.7%
Heavy Electrical Equipment 13.2% -0.9% 5.5% 2.6% 5.0% -9.8%
Highways & Railtracks 13.3% 32.5% -24.7% -10.6% 0.2% -0.2%
Homebuilding 10.2% 3.8% -0.7% -8.7% 0.9% -3.3%
Household Appliances -5.3% 9.9% 6.1% 8.1% 4.5% 2.0%
Independent Power Producers & Energy Traders 21.4% 15.1% 1.4% 8.8% 11.4% 0.4%
Industrial Conglomerates -9.0% 18.0% 4.5% 3.2% 3.7% -18.1%
Industrial Machinery 17.3% 6.8% 0.4% -5.3% 4.5% -2.6%
Integrated Telecommunication Services -1.2% -3.1% -0.8% 0.0% -1.3% -5.3%
Marine Ports & Services 34.9% -16.6% -1.8% -7.0% 0.7% 7.1%
Multi-Utilities 3.4% 17.9% -3.0% 2.1% 4.8% 1.9%
Railroads 27.7% -0.3% 2.2% 15.0% 10.6% 9.2%
Real Estate Operating Companies -47.4% -11.4% -11.1% 7.6% -18.3% -15.4%
Renewable Electricity 6.7% 14.5% 10.6% 0.2% 7.9% 5.0%
Semiconductor Equipment 29.0% 11.6% -3.0% -8.4% 6.4% 3.8%
Semiconductors 26.0% -11.2% 6.3% 7.6% 6.4% -0.6%
Steel 9.1% 8.8% -4.3% -6.1% 1.6% -0.9%
Systems Software 22.2% 8.2% 8.3% 4.3% 10.6% 9.5%
Trucking 63.0% 9.0% 4.1% 19.5% 21.9% 35.6%
Water Utilities 7.6% 10.6% -0.4% -5.6% 2.8% 3.3%
Wireless Telecommunication Services 4.5% -7.3% 0.2% -1.7% -1.2% -3.5%

Total 12.7% 5.3% 2.6% -2.5% 4.4% 1.8%
Green Capex sectors 11.1% 2.8% 1.7% 0.1% 3.8% 0.3%
  Utilities and Clean Energy 9.7% 9.8% 0.7% 1.8% 5.4% 3.5%
  Other Green Capex sectors 11.4% 1.0% 1.9% -0.3% 3.4% -0.6%

Arrows refer to revisions in consensus Capex + R&D yoy growth estimates, current estimates vs. 6/3/1-month old estimates. Green arrow: revision >1%. Yellow arrows: revisions between -1% and 
+1%. Red arrow: revision below -1%. 

Source: FactSet, Goldman Sachs Global Investment Research
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We continue to see $0.3 trillion annually on track from private capital raised for 

Green Capex-related objectives, on average this decade. We reiterate our 
expectations for incremental Green Capex on track this decade from privately held 
companies of $0.3 trillion. Our analysis encompasses private capital raised in Renewable 
Energy, Clean Tech, Environmental Services, Utilities, Water fund. A scenario where 
private equity capital raised grows at a 20% CAGR — above the 12% historical CAGR of 
capital available to invest, and in-line with our Asset Management and Capital Markets 
teams’ view of increasing share of ESG/Infrastructure capital — would imply 
incremental available capital from privately held companies of $0.3 tn on average within 
2021-2030 (unchanged vs. our prior report in Oct. 2022). 

Exhibit 6: We now see incremental Green Capex from publicly traded companies would be $1.2 tn by 2030, 
with an annual average of $0.6 tn in the 2020s — in a scenario where the percent weighting for publicly 
traded companies of Green investments across all sectors were to rise at a 1.5% annual pace and overall 
capex + R&D grows at a 3.5% CAGR (both unchanged vs. our prior report in Oct. 2022) 
Incremental Green Capex at different rates of mix shift and post-2024 Capex + R&D growth rates. Values in $ tn 
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Capex + R&D growth 2.5%-4.5%

1.5% annual rise in Green Capex mix
Capex + R&D growth 2.5%-4.5%
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Bands are indicative of 2.5% / 3.5% / 4.5% range in post-2024 Capex + R&D growth rates 

Source: Goldman Sachs Global Investment Research
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Reinvestment rate now implied to rise in 2023 before resuming decline 
We see a pick-up in reinvestment rates of cash flows into capex + R&D in 2023E 

and 2024E vs. our prior Oct. 2022 Green Capex report, with 2023 expected to be 

higher vs. 2022 levels before resuming decline. Current estimates indicate 
reinvestment rates of operating cash flow into capex + R&D revised higher vs. our prior 
update in Oct. 2022 for 2023E/2024E — about 5 p.p. and 4 p.p. higher. While the trend 
over much of the past decade has been declining reinvestment rates vs. the 60%-70% 
seen between 2000 and the mid-2010s, estimates imply 2023 reinvestment rate will be 
up yoy before resuming declines in 2024-25. Please see Exhibit 8 and Exhibit 9 for more 
details. While this might be incrementally positive for Green Capex initiatives, we note 
reinvestment rates into capex + R&D (or aggregate operating cash flow) would still need 
to move considerably higher in order for publicly traded companies to bridge the gap 
needed to achieve the full incremental $2.8 tn annual Green Capex needed in the 2020s 
on path to clean energy/infrastructure and clean water-related Sustainable Development 
Goals. 

Uptick in reinvestment rates vs. our prior report driven by both greater Capex + 

R&D and lower operating cash flow. As seen in Exhibit 10, the 4-5 p.p. increase in 
reinvestment rates in 2023E/2024E is driven by a 1%-5% decrease in operating cash 
flow expectations and a 6%-7% upward revisions in Capex expectations — for all 
sectors ex. Financials and Real Estate — in 2023E-2024E vs. our prior Green Capex 
report in Oct. 2022.  

Exhibit 7: We estimate Green private equity capital raised plus 
assumed leverage for 2022 was $150 bn; at a 20% CAGR, annual new 
available capital would average $0.3 tn this decade 
Green private equity capital raised and forecasted, 2015 - 2030E 
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Source: Preqin, Goldman Sachs Global Investment Research
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Exhibit 8: Reinvestment Rates of cash flows into Capex + R&D are 
expected to decline to near 50%-55% in 2023E-2025E vs. the 
historical average of 60%-70% between 2000 and mid-2010s 
Weighted average reinvestment rate, (capex + R&D) / (operating cash 
flow + R&D), split by D&A and implied reinvestment into growth; 
excludes Financials and Real Estate 

Exhibit 9: Consensus expectations for reinvestment rate of 
operating cash flow back to Capex + R&D have been revised 
upwards since our Oct. 2022 report, by about 1-5 percentage points 
Consensus estimates for reinvestment rates of cash flows into 
Capex+R&D, 2003 - 2025E — excludes Financials and Real Estate 
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Exhibit 10: The revisions in expectations for reinvestment rates of cash flows into capex + R&D have been primarily driven by upward 
revisions to expected capex and downward revisions to expected cash flows 
Change in 2023E and 2024E expectations for (1) reinvestment rate of cash flows into capex + R&D, (2) capex and (3) cash flows from operating 
activities 

Change in Expectations vs. October 2022 report

Reinvestment Rate* Capex Cash Flow
2023E 2024E 2023E 2024E 2023E 2024E

Air Freight & Logistics 8% 5% -3% -2% -10% -6%
Automobile Components 10% 11% 11% 9% 1% -2%
Automobiles 5% 1% 9% 10% 4% 8%
Building Products 6% 12% 7% 5% 1% -6%
Construction & Engineering 0% 22% 5% 4% 6% -15%
Construction Materials 19% 23% 13% 20% -5% -3%
Diversified Telecommunication Services 2% 3% 2% 3% 0% 0%
Electric Utilities 6% 8% 9% 7% 3% -1%
Electrical Equipment -2% -8% 13% 7% 15% 16%
Electronic Equipment Instruments & Components 4% 7% 5% 3% 1% -5%
Energy Equipment & Services 19% 8% 22% 21% 2% 12%
Ground Transportation 2% 0% 1% 0% -1% 0%
Independent Power and Renewable Electricity Producers 71% -10% 112% 9% 24% 21%
Machinery -6% 0% 5% 7% 12% 6%
Metals & Mining 4% 16% 2% 12% -1% -4%
Multi-Utilities 15% 10% 8% 9% -6% -1%
Oil Gas & Consumable Fuels 28% 14% 4% 8% -19% -6%
Passenger Airlines 0% 11% 4% 18% 4% 6%
Semiconductors & Semiconductor Equipment 16% 6% -1% -3% -15% -8%
Software 1% 3% 0% 3% -1% 0%
Transportation Infrastructure 26% 3% 28% 10% 1% 7%
Water Utilities 17% 3% 5% 9% -10% 6%
Wireless Telecommunication Services -3% 5% 0% 4% 3% -1%

Weighted average all sectors (ex-Financials) 5% 4% 6% 7% -5% -1%
* refers to the percentage points difference 

Source: FactSet, Refinitiv Eikon, Goldman Sachs Global Investment Research
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Green Capex spare capacity: Remains robust, but below prior estimate due 
to lower energy cash flow  

We continue to see significant capacity for additional Green Capex from publicly 

traded companies though below our prior estimate. Based on excess free cash flow 
and balance sheet capacity, we see $0.7 tn of annual spare capacity for additional 

Green Capex from publicly traded companies, down vs. $0.9 tn as of our Oct. 2022 

report. Our spare capacity forecast is based on a reinvestment rate of 70% (i.e., 30% of 
operating cash flow remains as free cash flow) and net debt/EBITDA of 1.5x. The 
reduction reflects rolling from 2022 base year to 2023 where capex + R&D is up yoy, 
upward revisions to capex and downward revisions to operating cash flow. As detailed 
above, reinvestment rates of cash flows into capex + R&D are expected to increase 
across Green Capex-critical sectors, due to a combination of expected growth in overall 
capex and a decline in operating cash flows. The $0.9 tn figure we presented in our Oct. 
2022 report was calculated based on expectations for reinvestment rates and net 
debt/EBITDA for 2022 — the spare capacity referred to estimates for 2023E as of our 
Oct. 2022 report would have been $1.1 tn annually. Compared to the $0.7 tn described 
above, we note this implies a ~$0.4 tn decrease in Green Capex spare capacity (referred 
to 2023E) vs. data as of our Oct. 2022 report. 

We highlight that: 

Spare capacity for additional Green Capex has increased modestly for 2 sectors —n

Metals & Mining and Electrical Equipment.

Spare capacity is projected flattish for 2 other sectors — Airlines and Software.n

Spare capacity for additional Green Capex has declined in the remaining sectors wen

consider.

Please see Exhibit 11 and Exhibit 12 for more details on Green Capex spare capacity 
across sectors. 

Spare capacity for additional Green Capex is still concentrated in a handful of 

sectors: Oil/Gas, Metals/Mining, Software and Autos. Our analysis indicates those 4 
sectors hold about 97% of total Green Capex spare capacity. In particular, almost $0.4 tn 
of the total $0.7 tn (or 55% of overall spare capacity) are held in publicly traded Oil/Gas 
companies under GS coverage. Metals/Mining, Software and Autos account for 18%, 
13% and 12% of total spare capacity, respectively. We note Oil & Gas companies were 
expected to hold $0.7 tn in additional spare capacity for Green Capex based on 2023E 
data at the time of Oct. 2022 report, vs. $0.4 tn currently. This is primarily driven by the 
outlook for oil prices having been revised downward since our prior report — please see 
our colleagues’ note Oil Analyst: A Longer Road to Higher Prices for more details. 

As we recently detailed in our Use of cash flow through a Sustainable Investing 

lens report, when determining whether to afford credit to companies’ increased 

Green Capex, we see investors considering: 

Core competencies in that arean
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Available capital to deployn

Returns at the corporate level that are/remain favorablen

Execution to meet goals and raise revenue contribution from Green initiatives thatn

are material.

We believe companies that can demonstrate they are low-cost, low environmental 
footprint safe operators of a good that serves a sustainable purpose should receive 
credit for reinvesting in their base business — even if their base business is non-Green. 
Please see Exhibit 13 for a broad overview of the key questions sustainability investors 
could consider when determining whether to support capital allocation strategies. 

Exhibit 11: Among Green Capex-critical sectors, we see $0.7 tn in annual spare capacity for Green Capex based on 70% reinvestment rate of 
cash flows and 1.5 Net Debt/EBITDA leverage 
Green Capex spare capacity from key relevant sectors needed for Net Zero, Infrastructure and Clean Water goals 
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Spare Green Capex capacity considers potential for shift in reinvestment and tolerance for leverage. Reinvestment capacity is based on incremental capex/R&D capacity to achieve a 70% 2023E 
reinvestment rate of cash flow. Leverage capacity is based on incremental spending per year over remainder of decade based on difference between 2023E net debt/EBITDA and 1.5x. 

Source: Goldman Sachs Global Investment Research
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Exhibit 12: Estimates for 2023E as of our last refresh in Oct. 2022 called for Green Capex space capacity among public companies of ~$1.1 tn 
annually ($0.9 tn based on FY22E previously); durrent estimates for 2023E indicate a decrease in spare capacity of ~$0.4 tn, primarily driven 
by Oil & Gas 
Change in Green Capex spare capacity vs. our Oct. 2022 refresh — via Greter Reinvestment of Cash Flows into Capex + R&D, Higher Leverage and 
Total. Refers to 2023E. 

Change in Green Capex spare capacity vs. our prior report
Driven by Reinvestment Rate Driven by Leverage Total

Via D CF+R&D Via D Capex+R&D
$ bn $ bn

Air Freight & Logistics ($4) $1 ($3) ($2) ($6)
Automobile Components $2 ($13) ($10) ($2) ($13)
Automobiles $17 ($29) ($12) ($6) ($18)
Building Products $0 ($1) ($1) ($1) ($2)
Construction & Engineering $10 ($19) ($10) ($4) ($14)
Construction Materials ($1) ($4) ($4) ($1) ($5)
Diversified Telecommunication Services ($3) ($1) ($4) ($3) ($6)
Electrical Equipment $11 ($10) $1 $1 $1
Electronic Equipment Instruments & Components $1 ($4) ($3) ($3) ($5)
Energy Equipment & Services $1 ($4) ($3) $0 ($3)
Ground Transportation ($1) ($0) ($2) ($2) ($4)
Independent Power and Renewable Electricity Producers $3 ($32) ($29) ($5) ($33)
Machinery $14 ($7) $7 $1 $8
Metals & Mining ($6) ($2) ($8) ($4) ($12)
Oil Gas & Consumable Fuels ($167) ($18) ($185) ($84) ($270)
Passenger Airlines $2 ($3) ($1) $1 ($0)
Semiconductors & Semiconductor Equipment ($36) ($0) ($36) ($15) ($52)
Software ($3) $1 ($2) ($1) ($3)
Transportation Infrastructure ($1) ($2) ($3) $2 ($1)
Wireless Telecommunication Services $3 $1 $4 ($5) ($1)

Total ($160) ($145) ($306) ($133) ($439)
  Excluding Oil Gas and Energy Services $7 ($124) ($117) ($49) ($166)

Total D
$ bn $ bn $ bn

Green arrows: increase greater than 5%. Yellow arrows: percent change between +5% and -5%. Red arrows: decrease greater than 5%. 

Source: FactSet, Goldman Sachs Global Investment Research
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Exhibit 13: We believe Sustainable Investor support for corporate cash allocation strategies will depend on 3 key questions 
How we see more Impact-focused Sustainable Investors weighing corporate use of cash options 

Source: Goldman Sachs Global Investment Research
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Governments incentivizing more Green Capex: IRA case study 

We see policy initiatives such as the Inflation Reduction Act as supportive of rising 

Green Capex deployments... We noted in our most recent report on the US Inflation 
Reduction Act we see the provisions in the bill stimulating meaningful investments 
across the Green Capex supply chain in the US, totaling $2.9 tn in 2023-2032. When 
considering consumer spending on EVs — via the premium pricing for EVs vs. 
equivalent ICEs — the total investment mobilized increases to $3.3 tn in the same 
period (Exhibit 14). In our view, about 50% of the $3.3 tn of total cumulative 

investments mobilized by the US IRA will be incremental vs. the pre-IRA baseline. 
Please see Exhibit 15 for more details. 

Total investments in the verticals impacted by the US IRA amounted to ~$160 bn inn

2022 (including consumer spending for EVs), prior to the bill going into effect.

Extending the same run-rate to the decade 2023-2032 in which the IRA is meant ton

stimulate investments, we derive total baseline investments of $1.6 tn. Compared to
the total investments of $3.3 tn stimulated by the bill in 2023-2032, this implies
incremental capital mobilized of about c.$1.7 bn in the same period ($165 bn

annually), or c.50% of the total.

We expect the government contribution to be $1.2 tn in 2023-32, up ~$110 bnn

annually vs. the run rate in 2022 for energy and climate-related incentives.

We note that this will not fully bridge the gap towards what’s needed globally based on 
our analysis what’s on track and what’s needed. From an emissions perspective, we see 
US carbon dioxide emissions down 39% in 2030 vs. 2005 levels (below rate targeted by 
the Biden Administration for total greenhouse gas emissions of 50%-52%). 

For more details, please see our US Inflation Reduction Act: Latest views on capital 
mobility, timing, US budget-related risks report from May 3 or Carbonomics: The third 
American energy revolution from March 22.  
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Exhibit 14: Total investment mobilized: Our bottom-up analysis indicates the US IRA will mobilize $2.9 tn in 
2023-2032, $3.3 tn when considering the incremental spending for EV purchases 
Cumulative investment mobilized on the back of the US Inflation Reduction Act, 2023-2032; $ bn 
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Source: Goldman Sachs Global Investment Research

Exhibit 15: Incremental investment mobilized: Our base case forecasts imply the IRA will lead to an 
average annual run rate of investment in 2023-32 that is double 2022 levels 
Cumulative investment mobilized from US IRA, 2023-2032, divided in baseline (referred to 2022) and incremental vs. 
baseline; $ bn 
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Profitability: Focus on sectors with resilient, favorable and/or rising 
corporate returns 

Feedback from investors on Green Capex and broader Sustainable Investing 

themes suggests continued focus on profitability/corporate returns, which we 

believe will remain front and center. For Green Capex, we believe investors will view 
more favorably sectors critical for Green Capex goals where corporate returns are 
expected to be a combination of resilient, above-average and/or having favorable 
momentum in coming years. In particular, sectors where corporate returns are 
considered favorable that also have spare capacity for increased Green Capex could also 
see greater Sustainable Investing interest in engagement. 

Among Green Capex-critical sectors, 9 are expected to see at least two of key 

corporate returns indicators: (1) resilient in 2023E/2024E vs. our prior Oct. 2022 

report; (2) greater than industry average in 2023E/2024E; or (3) rising in 

2023E/2024E vs. 2022. As detailed in Exhibit 16, current estimates call for corporate 
returns: 

To be resilient vs. our Oct. 2022 report, above industry average and rising inn

2023E/2024E vs. 2022 in 1 sector: Machinery.

To be resilient vs. our Oct. 2022 report and rising in 2023E/2024E vs. 2022 in 5n

sectors: Airlines, Diversified Telecomm., Energy Equipment & Services, IPPs and

Renewables and Transportation Infrastructure.

To be above industry average and rising in 2023E/2024E vs. 2022 in 3 sectors:n

Electrical Equipment, Electronic Equipment and Software.

Among Green Capex-critical sectors, reinvestment rates of operating cash flow 

into Capex + R&D are expected above-average in 2023E/2024E for 16 sectors. The 
remaining 7 — Air Freight & Logistics, Building Products, Energy Equipment, Machinery, 
Metals & Mining, Oil/Gas and Software — are forecast to have reinvestment rates 
below average. We note that Global Clean Tech companies are expected to see 
reinvestment rates above average. 

Expectations for industry corporate returns — Green Capex + other sectors ex. 

Financials and Real Estate — in 2023E have been revised downwards vs. our Oct. 

2022 report. However, current estimates for 2024E industry-wide corporate returns 

are in-line with our prior estimates from Oct. 2022. Please see Exhibit 17 for more 
details. Returns expectations for 2023E — measured as cash return on cash invested 
(CROCI) and ex. Financials and Real Estate — have seen ~80 bps of downward 
revisions vs. prior estimates in our Oct. 2022 report. Our analyst estimates now call for 
corporate returns across all sectors of 12.0% and 12.5% in 2023E and 2024E, 
respectively. This compares with pre-pandemic corporate returns of 10.8% in 2019 and 
11.0% on average in 2010-2019 average for all sectors.  
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Corporate returns in Green Capex sectors specifically are projected in-line with 

prior expectations in 2023E — we note a ~50 bps upward revision in 2024E vs. 

prior estimates. As reported in Exhibit 17, on a weighted average basis for Green 
Capex-critical sectors excluding Oil/Gas — current estimates imply corporate 2023E 
CROCI in-line with those in our Oct. 2022 report. However, we note returns across 
Green Capex sectors are now expected to rise in 2024E (a ~50 bps upward revision vs. 
prior estimates).  

Returns are expected to have positive momentum in 2022 through 2025E for 10 

sectors: Auto Components, Automobiles, Building Products, Construction 

Materials, Electrical Equipment, Energy Equipment, Ground Transportation, 

Machinery, Passenger Airlines, Transportation Infrastructure. The majority of Green 
Capex sectors are expected to see rising returns in 2023E, 2024E and 2025E vs. the 

Exhibit 16: Machinery is the only sector where returns have not degraded since our October 22 report, are expected to be above average 
and are expected to rise; 8 other sectors meet at least 2 of the 3 criteria 
Overview of sectors for which (1) corporate returns analyst estimates have not degraded vs. our Oct. 2022 report, (2) estimated corporate returns in 
2023E-24E are above average (ex. Financials and Real Estate) and (3) corporate returns are forecast to rise in 2023E or 2024E vs. 2022. Bolded sectors 
have above-average — ex. Financials & Real Estate — reinvestment rate (refers to 2023E-24E average) 

Corporate returns are considered not degraded if current estimates are higher than or within 0.1% of prior estimates. Calculations refer to the sector 23E/24E average cash return on cash invested 
(CROCI). 

Source: Goldman Sachs Global Investment Research
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prior year — 16 sectors in 2023E, 17 sectors in 2024E and 14 sectors in 2025E, out of 
23 total. Please see Exhibit 19 for more details. 

Exhibit 17: Corporate returns for all sectors (ex. Financials and Real 
Estate) have seen downward revisions for 2023E and are expected to 
be in-line in 2024E vs. our Oct. 2022 report — Green Capex sectors 
have seen positive revisions for 2024E 
Weighted Average CROCI for all sectors and Green Capex sectors; 
comparison of current values vs. as published in our Oct. 2022 ‘Investing in 
Green Capex’ report 
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Exhibit 18: There are still relatively few sectors with expected above-average corporate returns that are expected to invest more than 60% 
of adjusted cash flow in R&D and capex — suggesting capacity for further investment 
Reinvestment rate vs. cash return on cash invested weighted average by sector for companies covered by GS Research, 2023E 
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Exhibit 19: Among sectors critical for Green Capex, 16 are expected to see corporate returns rising YoY in 2023E, while 17 are expected to 
see corporate returns rise in 2024E 
Overview of sector-level weighted average CROCI in 2022-2025E. Highlighted sectors are forecast to have rising corporate returns throughout the 
considered period. 

Green Capex-critical sectors

Air Freight & Logistics 16.4% 13.8% 14.6% 16.1%
Automobile Components 7.8% 8.7% 9.3% 9.7%
Automobiles 8.2% 8.9% 9.1% 10.0%
Building Products 11.6% 11.9% 12.5% 13.0%
Construction & Engineering 8.2% 8.4% 8.4% 9.7%
Construction Materials 7.5% 8.0% 8.1% 8.4%
Diversified Telecommunication Services 7.3% 7.5% 7.4% 7.4%
Electric Utilities 5.6% 5.8% 5.8% 5.8%
Electrical Equipment 9.8% 12.3% 13.3% 14.9%
Electronic Equipment Instruments & Components 13.4% 13.0% 13.9% 13.9%
Energy Equipment & Services 9.5% 11.5% 12.7% 13.2%
Ground Transportation 9.1% 10.0% 10.9% 11.6%
Independent Power and Renewable Electricity Producers 5.3% 6.0% 5.9% 5.8%
Machinery 12.1% 13.6% 13.9% 14.8%
Metals & Mining 13.3% 11.7% 11.5% 12.1%
Multi-Utilities 4.1% 5.4% 5.6% 5.5%
Oil Gas & Consumable Fuels 16.4% 12.7% 12.4% 12.2%
Passenger Airlines 6.9% 11.2% 12.2% 12.7%
Semiconductors & Semiconductor Equipment 18.9% 15.0% 18.0% 17.9%
Software 27.8% 27.5% 29.2% 19.1%
Transportation Infrastructure 7.3% 8.5% 9.0% 9.2%
Water Utilities 4.5% 4.4% 4.6% 4.7%
Wireless Telecommunication Services 9.5% 11.1% 11.3% 10.5%
Green Capex sectors -- ex. Oil/Gas 10.4% 10.4% 10.9% 10.3%
All Sectors, Weighted Average (ex. Financials and Real Estate) 12.7% 12.0% 12.4% 12.5%

CROCI
(2022)

CROCI
(2023E)

CROCI
(2024E)

CROCI
(2025E)

Green arrows indicate an increase greater than 0.1%, red arrows indicate a decrease greater than 0.1%, yellow arrows represent changes between +/- 0.1%. Arrows beside sector names refer to the 
percentage point difference in 2025E CROCI vs. 2022 CROCI. Arrows in 2023E/2024E/2025E columns refer to the percentage point difference vs. the prior year. 

Source: Goldman Sachs Global Investment Research
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Green Capex stock performance: Mixed since the beginning of 2022 

Stocks screening under our Green Capex investment themes have broadly 

outperformed market benchmarks since the beginning of 2021, but performance 

has been mixed since the beginning of 2022. For both universes, stocks meeting the 
criteria of our Green Capex investment themes have outperformed market benchmarks 
— sector peers based on GICS 3 classification for Reinvestors, MSCI ACWI for Revenue 
Beneficiaries and Greenablers — since the beginning of 2021. On the contrary, when we 
consider stock performance starting in 2022, performance of Green Capex stocks — 
based on current and prior selection criteria — has been mixed. We continue to see 
scope for greater appreciation of Green Capex stocks potentially driving greater ESG 
weightings across these themes on the back of: 

Exposure to secular growth themes through global investments in climate transitionn

and UN SDGs.

Attractive profile corporate returns, which we believe could receive greater focus inn

the wake of recent market volatility.

Further discovery value as more than 60% of Green Capex stocks in GS coveragen

(inclusive of all ratings) are underweight in ESG funds relative to their respective
weights in the benchmark.

We note the differences in relative performance across Reinvestors based on stocks 
that currently meet our selection criteria vs. those in October 2022 is primarily due to a 
change in universe composition. In particular, we note higher outperformance vs. GICS 
3 peers — on average — across Metals & Mining, Machinery, Construction Materials 
and Chemicals, for stocks that currently meet our criteria vs. the selections outlined in 
our Oct. 2022 report. 

Exhibit 20: Based on our latest refresh, stocks that screen for our 
three Green Capex investment themes have broadly outperformed 
respective benchmarks since the beginning of 2021... 
Average relative stock performance of Green Revenue Beneficiaries, 
Green Re-investors and Greenablers since Jan. 1, 2021. Based on 
current stock selection tools 

Exhibit 21: ... While performance since Jan. 2022 has been mixed: 
Reinvestors and Green Revenue Beneficiaries have modestly 
outperformed benchmarks, Greenablers have modestly lagged.  
Average relative stock performance of Green Revenue Beneficiaries, 
Green Re-investors and Greenablers since the beginning of 2022. Based 
on current stock selection tools 
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Exhibit 22: Stocks exposed to the Green Capex investment themes 
based on our Oct. 2022 report screen have broadly outperformed 
market benchmarks since beginning of 2021 — Revenue 
Beneficiaries have generated the greatest outperformance 
Average relative stock performance of Green Revenue Beneficiaries, 
Green Re-investors and Greenablers since Jan. 1, 2021. Based on stock 
selection tools as of Oct. 2022 

Exhibit 23: Stocks exposed to the Green Capex investment themes 
based on our Oct. 2022 report have generated mixed performance: 
Greenablers and Revenue Beneficiaries have modestly 
outperformed, Reinvestors have modestly lagged 
Average relative stock performance of Green Revenue Beneficiaries, 
Green Re-investors and Greenablers since the beginning of 2022. Based 
on stock selection tools as of Oct. 2022 
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Green Revenue Beneficiaries 

We continue to believe investors could potentially reward companies that stand to 

be revenue beneficiaries of Green Capex spending across the supply chain. We see 
rising investors’ interest to seek broader exposure to Net Zero, Clean Water and 
Infrastructure goals, particularly for those companies which stand to potentially be 
revenue beneficiaries of Green Capex spending upstream in the supply chain. Revenue 
beneficiaries not expected to reinvest a high and/or rising share of cash flows into capex 
could also attract greater investor support in the current market more focused on 
profitability vs. long-term net asset value, in our view. 

Electrical Equipment and Machinery are the most represented sectors among 

Green Revenue Beneficiaries — we see favorable profitability tailwinds nearer 

term for Industrials. The two sectors are significantly overweight in ESG funds, being 
owned at 195%-282% of the weight of their sector benchmark — based on GICS 3 
classification. However, the range of ownership in ESG funds for companies in those 
sectors is significantly wide, and thus we still see opportunities for greater recognition 
in ESG funds of Machinery and Electrical Equipment companies — we note these 
companies have broad exposure to almost all verticals in the Green Capex mosaic. In 
addition to potential earnings tailwinds, we believe many of the revenue beneficiaries in 
the Industrials space could receive greater Sustainability investor support for those 
looking to move earlier in the supply chain but may have “FOME” (Fear of Misaligned 
Exposure) that limits interest in more historically higher emitting sectors early in the 
supply chain.
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High and/or Rising Reinvestors 

We continue to focus on High and/or Rising Reinvestors with favorable corporate 

returns — i.e., those companies that are reinvesting capital on path to Net Zero, 

Clean Water and Infrastructure goals — potentially warranting greater recognition 

among ESG funds. In our view, greater focus on Green Capex initiatives and the need 
to step up investments vs. historical average could catalyze greater recognition from 
investors for those companies that are investing incremental capital towards Green 
projects, while generating attractive corporate returns over the medium term. As 
disclosure improves, we believe companies levered to the Green Capex mosaic that are 
shifting weightings in their capex/revenue mix towards sustainable use cases will 
become clearer, potentially opening room for greater appreciation in ESG funds (see our 
ESG of the Future report for more details). At the same time, we believe there could be 
greater willingness by investors to reward companies able to generate attractive 
corporate returns while increasing their overall reinvestment rate of cash flow to capex 
and R&D for projects aligned with Net Zero, Clean Water and/or Infrastructure goals — 
particularly in the wake of market volatility and more focus on profitability. 

Methodology. Our Rising Re-investors screen reflects four criteria: 

Revenue alignment/eligibility of at least 25%/30% with Sustainable Developmentn

Goals related to Net Zero, Clean Water and Infrastructure (Clean Water & Sanitation,
Affordable & Clean Energy, Infrastructure & Sustainable Industrialization, and
Sustainable Cities & Communities) based on our UN SDG Alignment tool.

Reinvestment rate of operating cash flow into capex + R&D rising by at least 5 p.p.n

in 2023E/2024E vs. 2019.

CROCI above global sector or regional sector average in 2023E/2024E.n

The company is not rated in the bottom quintile of our GS SUSTAIN Operational E&Sn

Headline percentile score.

Our High Re-investors screen reflects four criteria: 

Revenue alignment/eligibility of at least 25%/30% with Sustainable Developmentn

Goals related to Net Zero, Clean Water and Infrastructure (Clean Water & Sanitation,
Affordable & Clean Energy, Infrastructure & Sustainable Industrialization, and
Sustainable Cities & Communities) based on our UN SDG Alignment tool;

Reinvestment rate of cash flow into capex + R&D that is at least 1.4x sector averagen

or 1.4x global corporate average and above sector average in 2023E/2024E.

CROCI that exceeds global sector or regional sector average in 2023E/2024E.n

The company is not rated in the bottom quintile of our GS SUSTAIn Operational E&Sn

Headline percentile score.

12 May 2023   24

Goldman Sachs GS SUSTAIN: Green Capex



Greenablers in 4 sectors: Copper/Aluminum, Electricity Transmission, 
Semiconductors and Cybersecurity 

We believe Sustainable Investor support can rise for Greenablers — i.e., 

companies in those sectors where near-term investments are needed to help drive 

customer execution towards Decarbonization/Clean Water/Infrastructure goals 

and help alleviate future supply-chain bottlenecks. We note these sectors are 
generally less appreciated in ESG funds, based on our fund ownership analysis. We 
continue to believe that Sustainable investor focus could rise beyond Solar/Wind/Water 
as attention broadens across the Green Capex supply chain. In this framework, we 
believe Greenablers sectors could receive higher priority, on the back of the need for 
more urgent and timely investments to avoid supply chain bottlenecks downstream due 
to longer project lead-times. As noted above, in the wake of profitability, we believe 
Sustainable Investor focus could gravitate more meaningfully towards those companies 
expected to generate attractive corporate returns. As outlined in our October 2021 
Green Capex report, while not exclusive, we identify four key Greenablers sectors: 
Copper/Aluminum, Electricity Transmission, Semiconductors and Cybersecurity. These 
sectors are critical or — at a minimum — strongly needed for the vast majority of the 
Green Capex mosaic’s verticals. 

Methodology. Our Greenablers screen reflects three criteria: 

Revenue alignment with the specific Greenabler sector (we focus on the fourn

Greenablers we initially identify: Copper/Aluminum, Electricity Transmission,
Semiconductors and Cybersecurity).

CROCI in 2023E/2024E higher than 5% (a lower corporate returns threshold vs. ourn

other themes to reflect the potential for upward earnings revisions from Green
demand going forward) — ex. Utilities for which CROCI needs to be above sector
average.

The company is not rated in the bottom quintile of our GS SUSTAIN Operational E&Sn

Headline percentile score.
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Appendix 1: Green Capex mosaic; how GS SUSTAIN can help 

Exhibit 24: The Net Zero, Infrastructure and Clean Water mosaic 
Critical technologies/focus areas and annual investment in the 2020s to achieve Net Zero, Infrastructure and Clean Water needs 

Source: IEA, McKinsey, OECD, Company data, Goldman Sachs Global Investment Research
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Exhibit 25: How GS SUSTAIN can help: Data tools, themes, trends and ideas 

Source: Goldman Sachs Global Investment Research
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