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We are disclosing in this report our ESG credit indicators for the global aerospace and defense sector. Our ESG credit
indicators provide additional disclosure and transparency at the entity level and reflect our opinion of the influence that
environmental, social, and governance factors have on our credit rating analysis. They are applied after the credit rating
has been determined. They are not a sustainability rating or an S&P Global Ratings ESG evaluation.
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Key Takeaways

- The commercial aerospace industry has higher-than-average social risk, specifically
related to health and safety factors. This reflects the impact of the COVID-19 pandemic
on global air travel and therefore aircraft demand, narrow body and wide body aircraft
production rates, and the civil aerospace supply chain, as well as the temporary
grounding of the Boeing 737 MAX after two fatal accidents.

- Environmental risks are neutral to our credit analysis of commercial aircraft
manufacturers and their suppliers. Although GHG emission rules for commercial aircraft
are likely to continue to tighten over the longer term, we believe new technologies that
continue to incrementally reduce commercial aircraft's emissions can be largely
incorporated into in the normal development cycle of new aircraft (which can take up to
10 years), perhaps with some modest additional investment. The higher costs for airlines
from tightening emission regulations will also provide additional demand for more
fuel-efficient aircraft as airlines replace older aircraft fleets.

- Environmental and social risks are neutral to our credit analysis of defense contractors.

- About 40% of rated companies in the sector are owned and controlled by financial
sponsors, which we believe exposes them to governance risk, since owners may place
their interests above those of other stakeholders.

Our ESG Credit Indicators

Table 1

Environmental Credit Indicators

Credit indicator Definition

E-1 Environmental factors are, on a net basis*, a positive consideration in our credit rating analysis,
affecting at least one analytical component§.

E-2 Environmental factors are, on a net basis*, a neutral consideration in our credit rating analysis.

E-3 Environmental factors are, on a net basis*, a moderately negative consideration in our credit rating
analysis, affecting at least one analytical component§.

E-4 Environmental factors are, on a net basis*, a negative consideration in our credit rating analysis,
affecting more than one analytical component§ or one severely.

E-5 Environmental factors are, on a net basis*, a very negative consideration in our credit rating analysis,
affecting several analytical components§ or one very severely.

*"On a net basis" means that we take a holistic view on exposure to environmental factors and related mitigants. §Analytical components
include criteria scores and subscores (including the key analytical elements to assess them). "Affecting" means leading to a different outcome
for an analytical component or lower/higher headroom for an analytical component.

In our ESG credit ratings criteria "Environmental, Social, And Governance Principles In Credit
Ratings," Oct. 10, 2021, we articulate the principles that S&P Global Ratings applies to incorporate
environmental, social, and governance (ESG) credit factors into its credit ratings analysis. In that
criteria we define ESG credit factors as those ESG factors that can materially influence the
creditworthiness of a rated entity or issue and for which we have sufficient visibility and certainty
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to include in our credit rating analysis. We note that when sufficiently material to affect our view of
creditworthiness, ESG credit factors can influence credit ratings.

In our commentary "ESG Credit Indicator Definitions And Application," Oct. 13, 2021, we discuss
the introduction of ESG credit indicators as a complement to our existing credit rating analysis.
Whereas our ESG criteria seek to enhance transparency in how and where we capture ESG factors
in credit ratings, our ESG credit indicators provide additional disclosure by reflecting our opinion
of how material the influence (on a 1-5 scale) of ESG factors is on our credit rating analysis. We
assess these indicators on a net basis, meaning that we take a holistic view of exposure to
environmental, social and governance factors and related mitigants on the credit rating analysis.
They are applied after the rating has been determined. They are not a sustainability rating or an
S&P Global Ratings ESG evaluation.[1]

Accordingly, the application--or change--of an ESG credit indicator cannot in itself trigger a credit
rating or outlook change. However, the impact of ESG factors on creditworthiness could contribute
to a rating action, which in turn could lead to a change in the ESG credit indicator. Through the
release of ESG credit indicators, we aim to further delineate and summarize the relevance of ESG
factors to our credit analysis by isolating our opinion of their credit influence and separating it
from the non-ESG factors affecting the credit rating.

The scale for environmental credit indicators is identical for social and governance credit
indicators. It has a negative skew, which reflects our view that environmental, social and
governance considerations (including risks outside of a company's control) have a negative
influence more often than a positive one. An ESG credit indicator of E-2, S-2, or G-2 means that it
is currently a neutral consideration in our credit rating analysis. This does not necessarily mean
that ESG factors are not relevant, rather that they are currently not sufficiently material to alter
the credit rating analysis or that positive ESG considerations are offset by ESG-related risks.

Also, entities may have identical ESG credit indicators, even if they diverge on ESG characteristics
and performance. This may be the case because we only incorporate in our credit rating analysis
those ESG factors that materially influence creditworthiness and for which we have sufficient
visibility and certainty or because the differentiation in ESG characteristics is not in our view
sufficiently material to warrant a different ESG credit indicator outcome.

[1] ESG credit indicators are separate and distinct from S&P Global Ratings ESG evaluations. An S&P Global Ratings ESG
evaluation is not a credit rating or component of our credit rating methodology. Rather, it indicates our view of an entity's
relative exposure to observable ESG-related risks and opportunities, and our qualitative opinion of the entity's long-term
sustainability and readiness for emerging trends and potential disruptions. Moreover, the ESG evaluation considers the
impacts and dependencies on the environment and society across the value chain for a wide range of stakeholders,
regardless of current credit materiality. (For more on ESG evaluations, see "Environmental, Social, And Governance
Evaluation Analytical Approach," Dec. 15, 2020.)

Sector Overview

Environmental Credit Factors
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Chart 1 Chart 2

Overall, we see the environmental risks facing commercial aircraft producers and their suppliers
as less significant compared with those of other industries, because they represent both a risk
and an opportunity. This is because, despite the possibility that stricter regulations will result in
increased costs, they will also incentivize airlines to speed up the modernization of their fleets by
investing in more fuel-efficient and less-polluting planes, which will in turn drive demand for the
production of more efficient aircraft by original equipment manufacturers (OEMs). Environmental
risks are neutral in our credit analysis of defense contractors.

Climate transition risk

The environmental risks for commercial aerospace-focused companies are mainly related to
greenhouse gas (GHG) emissions. Governments are increasingly seeking to tighten regulations on
aircraft engine emissions. These regulations could weaken the profitability of some airlines, which
could constrain their ability to buy new planes. Furthermore, if stricter emissions regulations
require the airlines to make significant investments to remain in compliance, it could lead to
higher ticket prices, reduced air travel, and, therefore, lower demand for aircraft.

However, thus far airlines are exhibiting an increased demand for newer and more-efficient
aircraft. This requires aircraft OEMs and their suppliers to invest somewhat more in new product
development. Although this could be a material risk over the long term if stricter regulations
necessitate a major advance in technology, the long development cycle for new aircraft (up to 10
years), the limited maturity, the technical, infrastructure, and operational hurdles of most new
technologies (e.g. sustainable aviation fuel, hydrogen, electric), and the low chance of
technological disruption limit this risk. In the near- to medium-term, the increased use of
sustainable aviation fuels (fuels derived from non-hydrocarbon sources) will help to reduce overall
emissions from air travel, as existing aircraft require little to no modifications to use them, but
supply is extremely limited. Hydrogen can be used as either a fuel in turbine engines like those
used today or to power a fuel cell that provides electricity for an electric motor. However, fuel
tanks for hydrogen will have to be much larger than those used for current jet fuel, resulting in
larger, heavier aircraft with comparable capacity and performance to existing aircraft. Hydrogen
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availability is also very limited and will require new airport infrastructure. Pure electric aircraft
that would be large enough to feasibly replace existing narrowbody passenger aircraft are unlikely
to be commercially viable until well after 2035 due to the weight of the batteries and operational
issues such as recharging times. The commercial aircraft industry has been very successful
throughout its history in improving the fuel efficiency and lowering emissions with each generation
of new aircraft, driven by the needs of its airline customers.

Social Credit Factors

Chart 3 Chart 4

Our social risk indicators reflect that health and safety factors are the greatest ESG risk to the
commercial aerospace industry. The grounding of the Boeing 737 MAX in 2019 after two fatal
accidents due to an issue with the aircraft's flight control software halted deliveries for almost 20
months, significantly reducing revenues, earnings, and cash flows for Boeing and its related
suppliers. The substantial decline in air travel due to the COVID-19 pandemic caused greatly
reduced demand for commercial airliners and resulted in modest to severely weaker financials for
almost all the companies with exposure to the market. The social indicators for commercial
aerospace companies affected by these two factors generally range from S-3 (moderately
negative) to S-5 (very negative) depending on the severity of the impact, their exposure to different
parts of the market (e.g. narrowbody vs. widebody, original equipment manufacturer (OEM) vs.
aftermarket, jetliner vs. business jet) and how much they have since recovered. For example, Spirit
AeroSystems Inc. has an indicator of S-5, reflecting the fact that it generated about half of its
sales from the 737 MAX (prior to this aircraft being grounded) and was then further negatively
impacted by the pandemic.

Social factors are a neutral factor in our credit analysis of defense contractors, with some slight
risk related to the products they produce and who they sell them to.

Health & safety (40% of issuers affected)

The COVID-19 pandemic resulted in the most significant decline in global air travel in history. This
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resulted in airlines delaying or cancelling orders for new aircraft, causing aircraft manufacturers
to reduce production in response. This, in turn, resulted in lower revenues, earnings, and cash
flows for aircraft manufacturers and their suppliers. The lower level of air travel also reduced
demand for related aftermarket parts and services.

In the past six months, air travel has started to recover, driven by higher domestic demand in the
U.S. and China and regional demand in Europe, a trend that is likely to continue. Long-haul
international travel is likely to remain weak until government restrictions are lifted globally.
Aircraft demand (and therefore production rates) have also stabilized through 2021. However, we
expect demand for and production rates of narrowbody aircraft (that serve domestic/regional
routes) will rise more quickly than demand for widebody aircraft (that serve long-haul routes), with
production rates of neither aircraft type reaching pre-pandemic levels until 2023 at least. We
acknowledge that there is still a high degree of uncertainty to this recovery forecast as new
coronavirus mutations such as omicron may trigger renewed restrictions to air travel, particularly
if existing vaccines prove to be less effective and if the severity of disease those mutations cause
are high.

Business jet travel also declined initially, dampening demand for new aircraft, but rebounded
fairly quickly, as people who could afford to travel on private aircraft did so to avoid airport crowds
and to fly to places airlines had stopped flying to. Demand for new aircraft is increasing and
production could reach pre-pandemic levels by 2023.

Product safety is a key risk for aircraft manufacturers because they could face cancellations,
delivery delays, or significant costs to rectify any problems if it is determined that an accident was
caused by a design flaw or poor manufacturing quality. The grounding of the 737 MAX
demonstrated what can be the low-probability, high-impact nature of this risk. Although the 737
Max aircraft has been cleared to fly by most global regulators and Boeing has resumed deliveries,
the grounding has cost Boeing more than $20 billion to fix, including the cost to compensate
customers, pay government fines, and absorb higher costs resulting from halting production and
then resuming at only a low rate. Boeing's supply chain was also severely affected as production
was halted for most of 2020 and is still well below pre-grounding levels. The vast majority of
aircraft design or manufacturing issues do not have nearly as a large a financial impact on the
affected companies but can still be material.

Human Capital

Human capital management is important to aerospace and defense because the workforce is
aging rapidly in the U.S. and Europe, and replacing retiring workers with qualified and experienced
people, both engineers and highly skilled factory workers, is difficult, which has led to increasing
labor costs. The industry is also mostly unionized and previous strikes have disrupted production.
However, this has not been a material negative factor in our credit analysis of any rated A&D
companies.

Other social factors

Defense contractors face some modest social risks given the nature of the products they produce,
but this has not materially impacted the earnings of any rated A&D company. Specifically, they
sometimes face reputational risks related to their production of certain types of weapons (e.g.
nuclear weapons, land mines, cluster bombs) or sales to particular countries. Still, this does not
negatively affect our credit analysis as the demand for arms and defense systems stems from
national security priorities. Government military spending, the primary source of demand for
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defense contractors, is generally tied to a country's foreign policy and security situation, though it
can also be influenced by other political factors. That said, the companies' export sales are
controlled by their home governments and can be restricted due to tensions with foreign countries
or sanctions related to human rights considerations (as seen with Germany, which ceased
exporting arms to Saudi Arabia because of human rights concerns).

Governance Credit Factors

Chart 5 Chart 6

Governance factors are assessed and indicators are applied for each company relative to our
Management & Governance assessment for the issuer.

We generally apply a G-3 indicator to companies that are owned by entities that we classify as
financial sponsors, which we believe is a generally moderately negative consideration for the
credit analysis. About 40% of the rated A&D companies are owned by financial sponsors. Most of
the remaining companies are public or private, but not owned by sponsors, and have a G-2
(neutral) indicator. In a few cases we apply G-1 (positive) indicators where we assess overall
Management & Governance as strong, and this includes favorable assessments of subfactors that
address governance or management skills such as risk management that we view as being related
to governance.

U.S. defense contractors also spend a fair amount (although it is somewhat small relative to the
size of these companies) on lobbying the government to increase or preserve the funding for their
programs. Because these companies negotiate defense contracts with government officials, and
the contracts are often quite large, some defense entities have in the past bribed government
officials to win orders, which led to fines and other costs when they were eventually caught.
However, the costs and reputational impact have rarely been large enough to result in a rating or
outlook change by themselves.
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ESG Credit Indicators By Issuer

Table 2

ESG Credit Indicators By Issuer For North America

Credit indicator

Issuer E S G ESG credit factors

AAR Corp. E-2 S-3 G-2 Health and safety

ADS Tactical Inc. E-2 S-2 G-2 N/A

Advanced Integration Technology L.P. E-2 S-3 G-2 Health and safety

Aerojet Rocketdyne Holdings Inc. E-2 S-2 G-2 N/A

Amentum Holdings LLC E-2 S-2 G-3 Governance structure

API Holdings III Corp. E-2 S-2 G-3 Governance structure

Arcline FM Holdings LLC E-2 S-2 G-3 Governance structure

Boeing Co. E-2 S-5 G-4 Health and safety; Risk management, culture, and oversight; Transparency and
reporting; Governance structure

Bombardier Inc. E2 S3 G3 Health and safety; Governance structure

Booz Allen Hamilton Inc. E-2 S-2 G-2 N/A

BWX Technologies Inc. E-2 S-2 G-2 N/A

CACI International Inc. E-2 S-2 G-2 N/A

CPI International Inc. E-2 S-3 G-3 Governance structure

Ducommun Inc. E-2 S-3 G-2 Health and safety

Dynasty Acquisition Co. Inc. E-2 S-4 G-3 Health and safety; Governance structure

Forming Machining Industries Holdings
LLC

E-2 S-5 G-3 Health and safety; Governance structure

General Dynamics Corp. E-2 S-2 G-1 Risk management, culture, and oversight

HDT HoldCo Inc. E-2 S-2 G-3 Governance structure

Hexcel Corp. E-1 S-4 G-2 Climate transition risks; Health and safety

Howmet Aerospace Inc. E-2 S-4 G-2 Health and safety

Huntington Ingalls Industries Inc. E-2 S-2 G-2 N/A

Jazz Acquisition Inc. E-2 S-4 G-3 Health and safety; Governance structure

Kaman Corp. E-2 S-2 G-2 N/A

KBR Inc. E-2 S-2 G-2 N/A

Kratos Defense & Security Solutions
Inc.

E-2 S-2 G-2 N/A

L3Harris Technologies Inc. E-2 S-2 G-2 N/A

Leidos Holdings Inc. E-2 S-2 G-2 N/A

Lockheed Martin Corp. E-2 S-2 G-2 N/A

MAG Aerospace E-2 S-2 G-3 Governance structure

ManTech International Corp. E-2 S-2 G-2 N/A

Maxar Technologies Inc. E-2 S-2 G-2 N/A
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Table 2

ESG Credit Indicators By Issuer For North America (cont.)

Credit indicator

Issuer E S G ESG credit factors

MHI Holdings LLC E-2 S-2 G-3 Governance structure

Moog Inc. E-2 S-2 G-2 N/A

MRO Holdings Inc. E-2 S-3 G-2 Health and safety

New Constellis Borrower LLC E-2 S-2 G-3 Governance structure

Northrop Grumman Corp. E-2 S-2 G-1 Risk management, culture and oversight

PAE Holding Corp. E-2 S-2 G-2 N/A

Peraton Corp. E-2 S-2 G-3 Governance structure

PM General Purchaser LLC E-2 S-2 G-3 Governance structure

Propulsion Acquisition LLC E-2 S-2 G-3 Governance structure

Raytheon Technologies Corp. E-2 S-3 G-1 Health and safety; Governance structure; Risk management, culture, and oversight

Science Applications International
Corp.

E-2 S-2 G-2 N/A

Sequa Corp. E-2 S-4 G-3 Health and safety; Governance structure

Spirit AeroSystems Inc. E-2 S-5 G-2 Health and safety

Textron Inc. E-2 S-3 G-2 Health and safety

The NORDAM Group LLC E-2 S-3 G-2 Health and safety

TransDigm Inc. E-2 S-3 G-1 Health and safety; Risk management, culture, and oversight

Triumph Group Inc. E-2 S-4 G-2 Health and safety

Vectra Co. E-2 S-2 G-3 Governance structure

Vertex Aerospace Services Corp. E-2 S-2 G-3 Governance structure

Wesco Aircraft Holdings Inc. E-2 S-4 G-3 Health and safety; Governance structure

WP CPP Holdings LLC E-2 S-4 G-3 Health and safety; Governance structure

Table 3

ESG Credit Indicators By Issuer For Latin America

Credit indicator

Issuer E S G ESG credit factors

Embraer S.A. E-2 S-4 G-2 Health and safety

Table 4

ESG Credit Indicators By Issuer For Europe, The Middle East, And Africa

Credit indicator

Issuer E S G ESG credit factors

Aernnova Aerospace Corp. S.A. E-2 S-4 G-3 Health and safety; risk management, culture, and oversight;
governance structure

AI Convoy (Luxembourg) S.a.r.l. E-2 S-2 G-3 Governance structure

Airbus SE E-2 S-4 G-2 Health and safety

www.spglobal.com/ratingsdirect December 13, 2021       9

S&P Global Ratings. All rights reserved. No reprint or dissemination without S&P Global Ratings permission. See Terms of
Use/Disclaimer on the last page.

S417599C | Linx User

ESG Credit Indicator Report Card: Aerospace And Defense



Table 4

ESG Credit Indicators By Issuer For Europe, The Middle East, And Africa (cont.)

Credit indicator

Issuer E S G ESG credit factors

BAE Systems PLC E-2 S-2 G-2 N/A

Bleriot Midco Ltd. E-2 S-2 G-3 Governance structure

Cobham Ultra SunCo S.a r.l. E-2 S-2 G-3 Governance structure

F-Brasile S.p.A E-2 S-4 G-3 Health and safety; governance structure

Israel Aerospace Industries Ltd. E-2 S-2 G-2 N/A

Leonardo S.p.a. E-2 S-3 G-2 Health and safety

MB Aerospace Holdings II Corp. E-2 S-3 G-3 Health and safety; governance structure; risk management, culture,
and oversight

Rafael Advanced Defense Systems
Ltd.

E-2 S-2 G-2 N/A

RENK GmbH E-2 S-2 G-3 Governance structure

Rolls-Royce PLC E-2 S-4 G-3 Health and safety; risk management, culture, and oversight

Safran SA E-2 S-3 G-2 Health and safety

Thales S.A. E-2 S-2 G-2 N/A

Table 5

ESG Credit Indicators By Issuer For Asia-Pacific

Credit indicator

Issuer E S G ESG credit factors

Aerospace Industrial Development Corp. E-2 S-3 G-2 Health and safety

AVIC International Holding Corp. E-2 S-2 G-2 N/A

Singapore Technologies Engineering Ltd. E-2 S-3 G-2 Climate transition risks; waste and pollution; health and safety

To view ESG credit indicator comments for each issuer, investors may visit RatingsDirect
(http://www.ratingsdirect.com). ESG credit indicator comments are also available for issuers on
Ratings360 (https://platform.ratings360.spglobal.com).

This report does not constitute a rating action.
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