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Capital investment is 
about to surge: Are your 
operations ready?
By 2027, about $130 trillion will flood into capital projects. But few 
organizations today could deliver with the speed and operational 
efficiency the influx demands.
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In the future, prosperity will be driven by 
sustainability, inclusion, and growth—an agenda 
that nurtures innovation while reducing 
environmental impact and improving people’s 
quality of life worldwide. Fulfilling these ambitions 
involves major private- and public-sector capital 
investments in climate transition infrastructure and 
in supporting economic recovery and growth. But 
how can we deliver on this extraordinary wave of 
capital spending quickly and efficiently? Nothing 
less than the commitment of top government and 
business leaders can accomplish a mission of 
this magnitude. This article helps outline how the 
C-suite can turn commitment into action, starting 
with exciting new solutions to mitigate risks and 
capitalize on opportunities.

—Bob Sternfels, global managing partner, 
   McKinsey & Company

The world will see a once-in-a-lifetime wave of 
capital spending on physical assets between now 
and 2027. This surge of investment—amounting 
to roughly $130 trillion1 —will flood into projects to 
decarbonize and renew critical infrastructure.

But few organizations are prepared to deliver on 
this capital influx with the speed and efficiency it 
demands. Many are burdened with inefficient supply 
chains and outdated project delivery systems. For 
one thing, constructing and justifying the cost of 
a physical asset such as a manufacturing plant is 
much more difficult than it was decades ago, given 
inflation, rigorous sustainability requirements, and 
rapid changes in technology and regulations. Adding 
to the complexity, the next generation of assets 
needs to be “set and forget”: the high cost of building 
them must be offset by lower operating costs.

Delivering on an investment of this magnitude is 
no longer just the province of IT or engineering 
experts. Responsibility for end-to-end capital 
spending projects may need to move squarely into 
the domain of the CEO and C-suite leaders, who 
must engage on the portfolio of capital projects to 
ensure that the CFO is planning appropriately for 

increased capital outlays for years to come—which 
may require potential amendments in capital 
financing and allocation—and for the associated 
risks in delivery. Boards and shareholders will 
be particularly interested in the return on such a 
massive investment and its likelihood of success in 
achieving the business’s goals.

For decades, capital project leaders have relied 
on practices that attempt to optimize individual 
investments, such as a nuclear power plant, an 
oil refinery, or a pipeline. Cost overruns approach 
$1.2 billion on the average project—79 percent 
of the initial budget—and delays run six months 
to two years. This approach will not work for new 
decarbonization and sustainability investments, 
where groups of similar projects (such as wind farms 
and solar parks) are delivered repeatedly over a long 
period of time and require much better performance 
than in the past. A project-centric approach also will 
not work for decarbonizing existing assets, which 
is a capital-intensive effort that requires long-term 
planning. Low-carbon projects involve different 
considerations from traditional capital projects: for 
example, building a renewable-energy facility may 
also require building energy-storage capacity to 
supply backup power if needed. The growing threat 
of climate risks such as storms and floods means 
that companies may need to be careful about how 
they design assets and where they locate them. That 
may rule out siting a chemical plant near a coastline 
so it has easy access to a shipping terminal.

A more reliable approach is a portfolio-synergistic 
strategy in which planning is top-down, with the goal 
being to develop and deliver each project so that the 
overall results of the capital spending portfolio are 
optimized. Implementing this new strategy would 
be a major business challenge, requiring savvy 
stakeholder management, capital markets expertise, 
and an understanding of complex approval 
processes, as well as the ability to source the 
necessary talent, navigate supply chain obstacles, 
and communicate a long-term vision and goals.

1 Capital investment will vary by asset class, but on average, an advanced industries company in North America can expect a spending increase  
of 65 percent over the previous period. An energy and materials company in Asia will see an increase of 57 percent. Across asset classes in  
Europe, McKinsey projects a 59 percent increase in capital spending, driven by an increase of 120 percent in European energy and materials  
spending. Our $130 trillion estimate is based on data from African Development Bank, Asian Development Bank, Capital Excellence practice  
analysis, Global Insight, Global Water Intelligence, International Transport Forum, MEED, Moody’s Analytics, National Accounts data, World  
Bank, World Energy Outlook, and McKinsey Global Institute’s net-zero analysis.
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2 “What’s in the Paris agreement on climate change?” Economist, October 29, 2021.
3 A new era of sustainability: UN Global Compact–Accenture CEO study 2010, United Nations Global Compact, June 2010.
4 Ibid.
5 “European Green Deal: Commission proposes transformation of EU economy and society to meet climate ambitions,” European Commission  
 press release, July 14, 2021.

That’s a long list of difficult tasks, and organizations 
are still grappling with it. But some companies are 
bringing a holistic, CEO-led approach to their capital 
strategies, leveraging data and analytics to improve 
the process from design to delivery. In this article, 
we discuss how these emerging best practices  
can foster capital excellence and value-creating 
growth, as well as deliver a competitive advantage 
for first movers.

A historic investment surge in mobility, 
power, and buildings
The bulk of capital investment worldwide will go 
into climate action and sustainability projects, as 
governments and private-sector organizations move 
to reduce climate risk and meet the Paris Agreement 
target of net-zero emissions of greenhouse gases 
by 2050.2 Ninety-three percent of CEOs say that 
sustainability issues are important for the future 
success3 of their business, and 54 percent expect 
sustainability to be embedded within the core 
business strategies4 of most companies in the 
next decade. Governments are imposing carbon 

taxes and setting decarbonization regulations—for 
example, in July 2021 the European Commission 
adopted the Fit for 55 package, a series of 
legislative proposals to reduce net greenhouse-gas 
emissions by at least 55 percent by 2030.5

Sustainability and decarbonization will receive 
substantial investment. Reaching net-zero emissions 
by 2050 requires $9.2 trillion in annual average 
spending on physical assets, $3.5 trillion more than 
today, according to a new McKinsey report (Exhibit 1).

Three sector groups—mobility, power, and 
buildings—would account for approximately  
75 percent of the total spending on physical assets 
in this net-zero scenario. Mobility would account 
for about 40 percent of the spending, including 
investments in electric vehicles (EVs) and charging 
infrastructure. Energy would account for 20 percent 
and would include developing renewable-energy 
capacities (for example, solar plants and wind farms), 
upgrading transmission and distribution networks, 
and investments in carbon capture, utilization, and 
storage (CCUS) technologies.

Ninety-three percent of CEOs say that 
sustainability issues are important for 
the future success of their business, 
and 54 percent expect sustainability to 
be embedded within the core business 
strategies of most companies in the  
next decade. 
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Semiconductor supply chains. The COVID-19 
pandemic exposed many supply chain 
vulnerabilities, particularly those in the booming 
semiconductor industry.6 As a result, organizations 
around the world are investing heavily in projects 
that would help them become more self-sufficient in 

chip production. In the United States, the Creating 
Helpful Incentives to Produce Semiconductors 
(CHIPS) for America Act includes $52 billion for 
domestic semiconductor production. In January 
2022, Intel announced a new $20 billion factory 
outside Columbus, Ohio; the company also 

6 “Global semiconductor sales increase 24% year-to-year in October; annual sales projected to increase 26% in 2021, exceed $600 billion in  
 2022,” Semiconductor Industry Association, December 3, 2021.
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Spending on physical assets for energy and land-use systems in the NGFS Net 
Zero 2050 scenario would rise by about $3.5 trillion annually more than today.

¹We have sized the total spending on physical assets in power, mobility, fossil fuels, biofuels, hydrogen, heat, CCS (not including storage), buildings, industry (steel and 
cement), agriculture, and forestry. Estimation includes spend for physical assets across various forms of energy supply (eg, power systems, hydrogen, and biofuel 
supply), energy demand (eg, for vehicles, alternate methods of steel and cement production), and various forms of land use (eg, GHG-e�cient farming practices).

²Based on the NGFS Net Zero 2050 scenario using REMIND-MAgPIE (phase 2). Based on analysis of systems that account for ~85% of overall CO₂ emissions today. 
Spend estimates are higher than others in the literature because we have included spend on high-carbon technologies, agriculture, and other land use, and taken a 
more expansive view of the spending required in end-use sectors. 

³Our analysis divides high-emissions assets from low-emissions assets. High-emissions assets include assets for fossil fuel extraction and re�ning, as well as fossil 
fuel power production assets without CCS; fossil fuel heat production, gray-hydrogen production; steel BOF; cement fossil fuel kilns; ICE vehicles; fossil fuel heating 
and cooking equipment; dairy, monogastric, and ruminant meat production. Low-emissions assets and enabling infrastructure include assets for blue-hydrogen 
production with CCS; green-hydrogen production using electricity and biomass; biofuel production; generation of wind, solar, hydro-, geothermal, biomass, gas with 
CCS, and nuclear power along with transmission and distribution and storage infrastructure; heat production from low-emissions sources such as biomass; steel 
furnaces using EAF, DRI with hydrogen, basic oxygen furnaces with CCS; cement kilns with biomass or fossil fuel kilns with CCS; low-emissions vehicles and support-
ing infrastructure; heating equipment for buildings run on electricity or biomass, including heat pumps; district heating connections; cooking technology not based on 
fossil fuels; building insulation; GHG-e�cient farming practices; food crops, poultry and egg production; and land restoration.
Source: McKinsey Center for Future Mobility Electri�cation Model (2020); McKinsey Hydrogen Insights; McKinsey Power Solutions; McKinsey–Mission Possible 
Partnership collaboration; McKinsey Sustainability Insights; McKinsey Agriculture Practice; McKinsey Nature Analytics; McKinsey Global Institute analysis

Annual spending on physical assets for energy and land-use 
systems¹ in a Net Zero 2050 scenario,² average 2021–50, $ trillion

Total annual spending
in a Net Zero scenario

Continued
spending on high-
emissions assets3

$2.0 Continued spending on 
low-emissions assets and 
enabling infrastructure³

$1.0 Spending reallocated from
high- to low-emissions assets

$3.5 New spending on low-emissions 
assets and enabling infrastructure

New spending

Current spending

Spending on physical assets for energy and land-use systems in the NGFS Net 
Zero 2050 scenario would rise by about $3.5 trillion annually more than today.
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expects to construct a multibillion-dollar chip 
plant in Germany, with supporting facilities to be 
built in France and Italy.7 Taiwan Semiconductor 
Manufacturing Company plans to build new wafer 
fab plants outside Taiwan.8

Public infrastructure. Globally, governments are 
investing in public infrastructure and services to 
drive economic recovery (Exhibit 2).

Exhibit 2

Government investments target high-priority sectors and those hit by COVID-19.

¹Total number made public, collected, and analyzed, to date. Of the 54 countries for which information on stimulus packages was studied, 46 countries have 
released recovery package/measures so far.

²Top 12 sectors captured based on the frequency of government action. Construction and infrastructure includes real estate.
³High-tech services includes activities such as computer system design, R&D services, software, and telecommunications.
⁴Includes both government credit injection to banks and stimulus to release liquidity pressures for banks.
Source: O�cial government sources and press coverage of o�cial announcements as of March 28, 2020

Total recovery stimulus,¹ % share

Preliminary nonexhaustive sector² share by country, % (46 countries)
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$3.2 trillion¹ 
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9

Government investments target high-priority sectors and those hit by COVID-19.

7 Mike Wheatley, “Report: Intel to build new chip fab sites in Germany, France and Italy,” SiliconANGLE, December 23, 2021.
8 “TSMC confirms plans for semiconductor fab plant in Japan,” Associated Press, October 15, 2021.
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For instance, in Europe and the United States, 
significant funding has been allocated to 
infrastructure projects across numerous asset 
classes. In November 2021, the US Congress 
passed the Bipartisan Infrastructure Law,9 which 
appropriates $1.2 trillion (including $550 billion in 

new funding) to rebuild the country’s road and rail 
infrastructure, deliver high-speed internet access 
to all Americans, provide greater access to clean 
water, invest in new clean-power technologies, and 
improve the nation’s overall resilience to the effects 
of climate change (Exhibit 3).

Exhibit 3

The US Bipartisan Infrastructure Law provides $550 billion in new funding for 
core infrastructure.

Estimate of funding, $ billion
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Source: Preliminary estimates based on US Senate H.R. 3684, Bipartisan Infrastructure Law, data current as of March 14, 2022; asset classes provided from 
White House Guidebook

Roads, highways, and bridges 
Funds to upgrade roads and bridg-
es and new grant programs to 
address climate change and resil-
ience

Clean energy and power Upgrad-
ing power infrastructure and 
energy e�ciency, investments in 
the electrical grid, clean energy 
demonstration projects and supply 
chains

Passenger and freight rail Fund-
ing for Amtrak modernization, 
Northeast Corridor, and intercity 
rail funding for capital investment, 
operations and maintenance, and 
program operations

Broadband Investments in broad-
band connectivity, digital equity, 
and a�ordability

Water Funding for clean drinking water and large investments in lead 
pipe removal

Infrastructure and resiliency Investments in infrastructure to
counter cyberattacks, e�ects of climate change, and safety programs

Airports, ports, and waterways Funding for airports (terminal 
improvements, multimodal transport, tra�c control infrastructure) as 
well as port infrastructure and waterways

Public transit Transit funding and competitive grants for capital 
investment, operations and maintenance, and program operations; 
includes funds for zero-emissions vehicles

Environmental remediation Remediation of legacy pollution, as well 
as funds to clean up ~1,200 superfund sites, improve brown�eld sites 
to usable land tracts, and reclaim abandoned mine land

Safety Funding for safety programs

Electric vehicles Funding for both development of electric-vehicle 
charging infrastructure and acquisition of lower/no-emissions vehicles 

$550
Roads, highways, and bridges Water

Infrastructure and resiliency

Environmental remediation

Safety
Electric vehicles

Public transit

Airports, ports, and waterways

Passenger and freight rail

Broadband

100

Clean energy and power 76

66

64

64

48

21

20
18

34

41

The US Bipartisan Infrastructure Law provides $550 billion in new funding for 
core infrastructure.

9 “President Biden’s Bipartisan Infrastructure Law,” White House, last accessed February 15, 2022.
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In Europe, to deliver on the Green Deal’s goal of 
climate neutrality by 2050 and emerge stronger 
from the pandemic, the European Union has 
launched the largest stimulus package ever:  
€807 billion labeled as NextGenerationEU.10 As of 
March 2022, the Recovery and Resilience Facility, 
which funds NextGenerationEU initiatives, has 
accepted 22 proposals from member states, about 
40 percent of which support climate objectives.11

The operational challenge
The anticipated capital investment in assets is 
large, but so are the obstacles to its implementation, 
including major shortages of labor, equipment, and 
raw materials. Delivering capital projects is already 
a challenge. Across industries, projects experience 
severe cost overruns and delays. As noted earlier, 
overruns approach $1.2 billion on the average 
project—79 percent of the initial budget—and 
delays can range from six months to two years. The 
added burden of growth in capital spending will 
place more stress on a broken system, with project 
execution failing to keep pace with anticipated 
growth (Exhibit 4).

Skilled-labor shortages and rising costs have 
become a major issue in several markets. For 
example, about 41 percent of the current US 
construction workforce is expected to retire by  
2031, and current construction wage trends far 
exceed recent rates. In industries such as metals 
and mining, sustainability challenges will impose 
additional pressure to produce raw materials to 
accelerate decarbonization.

Severe capacity constraints are preventing many 
assets from being built on schedule. For instance, 
to meet its requirements for an additional 600 
gigawatts of onshore windmill power by 2030, 
Germany would need to build an estimated 200,000 
assets. But availability of space, raw materials, 

equipment, and labor falls far short of the goal, and 
approvals are slow. Addressing these issues will be a 
daunting task, requiring foresight and collaboration 
among governments, company boards, asset owners, 
contractors, suppliers, and service providers.

Strategies for capital excellence
Despite these constraints, companies in various 
industries are already taking steps to optimize 
capital investment for the new breed of assets. 
While the basics of effective capital management 
still apply to all projects, the experiences of these 
firms reveal some new strategies to consider:

 — Incorporate sustainability as a strategy.

 — Establish a well-orchestrated ROIC scheme.

 — Ensure that technical and engineering expertise 
is represented in the C-suite.

 — Create asset-based ecosystems.

 — Deploy advanced analytics for better  
capital planning.

Incorporate sustainability as a strategy. This means 
making green operations integral to investment in 
and management of assets, as these organizations 
have done:

 — An agriculture and food company embarked  
on a top-to-bottom capital excellence 
transformation journey with a strong focus  
on sustainability and quality, including 
locating and building plants with the lightest 
consumption of resources possible. The 
company reviewed its supplier selection, 
operating model, and level of vertical integration 
and set up performance management tools to 
track sustainability implementation.

10 “A European Green Deal: Striving to be the first climate-neutral continent,” European Commission, site accessed February 22, 2022.
11 “NextGenerationEU: First annual report on the Recovery and Resilience Facility finds implementation is well underway,” European Commission  
  press release, March 1, 2022.
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 — Construction industry leaders are playing a  
vital role in decarbonizing materials such as 
cement and concrete by focusing on three 
elements: redesign, reduce, and repurpose, 
which can achieve up to 48 percent net 
reduction in emissions.

 — Oil and gas players are shifting their portfolios 
toward greener assets.12 For instance, Shell 
expects to cut the number of its refineries 
from 13 to six,13 freeing capital to invest in more 
sustainable businesses14 such as electricity, 
renewables, and services (for example, EV 

12 “Commission proposes new EU framework to decarbonize gas markets, promote hydrogen and reduce methane emissions,” European  
  Commission press release, December 15, 2021.
13 “Shell accelerates drive for net-zero emissions with customer-first strategy,” Shell press release, February 11, 2021.
14 Ibid.

Exhibit 4

Capital project delivery is consistently late and over budget.

¹n = 427 projects. 
²n = 532 projects.
Source: Press releases; McKinsey Overruns Predictive Capability database; McKinsey analysis

¹n = 427 projects. 
²n = 532 projects.
Source: Press releases; McKinsey Overruns Predictive Capability database; McKinsey analysis
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Capital project delivery is consistently late and over budget.
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charging). Similarly, BP has embarked on a net-
zero journey,15 and TotalEnergies has conducted 
several acquisitions in electricity retail, 
renewables, and the future of mobility.16

 — Pure-play start-ups are building eco-friendly 
businesses, including purpose-built green 
assets such as battery factories, renewable-
energy production facilities, green hydrogen 
electrolyzers, and even green steel.17

Establish a well-orchestrated ROIC scheme. Given 
the amount of capital available, organizations are 
at the risk of spending too much for a low return. 
A robust ROIC plan helps to avoid affecting the 
company’s performance in the long run, especially 
given that ROIC most likely will be the ultimate key 
performance indicator driving enterprise value in 
the capital markets. Today’s investment choices—
where, when, and how to invest in and build 
physical assets—will have a significant impact on an 
organization’s performance and ability to survive in 
the coming years. Here are some examples of long-
term ROIC planning:

 — A gas company in Europe conducted a thorough 
assessment of the impact that the European 
Green Deal would have on its assets and business. 
New regulation would lead to a 5 percent loss of 
its business in the next five years, a 30 percent 
loss in the next 15 years, and a shutdown by 2050. 
Based on this projection, the company developed 
a 15-year plan to invest in new businesses 
based on the capital available, the organization’s 
capabilities, and the time it would take for the 
new regulations to have an impact.

 — A food company assessed several potential 
locations to build its new factory, balancing 
variables such as the price of carbon compared 
with the distance to its suppliers and distribution 
centers. In addition, it performed a complete 
value improvement analysis to determine the 
scope of what needed to be built and maximize 
the ratio of value delivered to the capital spent.

Ensure that technical and engineering expertise 
is represented in the C-suite. Today, the C-suite 
tends to be dominated by business leaders. Given 
the technical challenges ahead and the importance 
of decisions to be made on assets that will affect 
future growth, companies may want to consider 
bringing engineering and technical expertise to the 
board, appointing chief technology officers (CTOs), 
and strengthening internal capabilities.

 — For instance, a company that wanted to enter 
the telecommunications market as quickly as 
possible assigned project management for its 
network deployment to the CTO as a direct 
responsibility. The project was deemed too 
strategically important for the deployment to be 
managed by a contractor.

Create asset-based ecosystems. Shifting away 
from individual projects, companies by asset class 
could create successful working communities 
of contractors, subcontractors, suppliers, and 
technology providers. These ecosystems could be 
built on a shared culture of continuous improvement 
and a drive toward the technical limit of what is 
feasible. They could also be a key enabler to solve 
the challenges related to resource shortages and 
could allow the development of joint road maps to 
meet long-term cost and delivery targets rather 
than create bespoke projects starting from scratch 
each time. Such ecosystems are already evolving:

 — Tesla is building its leading-edge “gigafactories” 
to expand Europe’s battery capacity and unlock 
the energy storage, grid utilization, and mobility 
strategies needed to achieve decarbonization. 
Strong collaboration, partnerships, and 
commitments among internal and external 
stakeholders may be necessary to scale battery 
capacity at the required rate.

 — Similarly, in public infrastructure, utility 
companies have started to shift toward a long-
term partnership model. They offer contractors 
the opportunity to bid for a portfolio of projects 

15 “Net zero by 2050,” BP, site accessed March 3, 2022.
16 TotalEnergies at a glance 2021, TotalEnergies, July 2021.
17 David Kindy, “Fossil fuel-free ‘green’ steel produced for the first time,” Smithsonian Magazine, August 31, 2021.
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instead of a single project, with a commitment 
to provide work for several years, guaranteeing 
them revenue for a long period of time. This type 
of partnership builds trust between owners and 
contractors, allows the development of joint 
and repeatable operating models, and offers 
an incentive for contractors to supply relevant 
resources and skills to satisfy the contract terms. 
As a result, after a learning curve, projects are 
delivered faster, with greater accuracy and less 
owner involvement.

Deploy advanced analytics for better capital 
planning. Analytics-driven insights have the 
potential to transform the way organizations 
work on capital projects and portfolios, targeting 
key business decisions across the full project 
development life cycle. Companies can leverage 
analytics tools at any stage of a project, from capital 
portfolio optimization to planning optimization and 
real-time process tracking. For example:

 — At its Kalinganagar plant in India, Tata Steel 
deployed advanced analytics in a three-phased 
project to improve the facility’s performance, 
winning acclaim for becoming one of the  
leaders in the adoption of Fourth Industrial 
Revolution technologies.

 — An engineering firm wanted to understand 
drivers of overall profitability to increase profits 
in three years. Using advanced analytics, the 

firm assessed data from thousands of projects 
over the past six years and was able to identify 
patterns that led to increases in project 
profitability. Analytics also significantly improved 
forecasting accuracy over the firm’s existing 
business tools.

 — An oil and gas company leveraged AI-based 
analytics to forecast project duration and 
identify high-risk activities for a project that 
had been delayed more than a year. A machine 
learning (ML) algorithm was trained to assess 
historical performance across projects and 
schedules. The ML tool predicted total project 
delay with near-total accuracy and identified key 
risk activities. It had the potential to generate 
millions of dollars in savings if used during 
project execution.

The key to capital excellence in the era of physical 
assets is getting them into action fast. CEOs may 
need to rally stakeholders around a common 
goal, as companies and governments did during 
COVID-19 vaccine development. Leaders could also 
accelerate existing internal and external processes 
to complete capital projects with more precision and 
speed than ever before. The payoff? First movers 
will gain a substantial competitive edge—and those 
who do not act fast will have a hard time catching up.
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